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PREFACE. 


It  is  the  boniMn  of  op«nitiT»  indnBtry  to  prodace,  transfoTm,  ind  dis- 
triboU  sH  aDch  tnaterutl  ol^ecU  u  kk  suited  lo  mtisfy  the  wants  of  man' 
kind.  The  primaiy  prodoctian  of  these  objects  is  aBsigned  to  the  husband- 
Bun,  the  fiahennan,  and  the  miner ;  their  transfomiBtion  to  the  manuracturei 
woA  artiaan ;  and  their  distribution  to  the  engineer,  shipwrigbt,  and  sailor.' 
The  Dnworiied  w  raw  materials  are  derired, — I  from  the  organic  processes 
oT  T^etablea  and  animals,  conducted  either  without  or  with  the  fostering 
care  ol  man  ;  2.  from  the  boundlosa  atorea  of  mineral  and  metallic  weahh, 
amnged  upOn  or  within  the  surface  of  the  earth  hy  the  benignant  Parent 
of  OUT  being,  in  the  fittest  condition  to  exercise  our  physical  and  intellectual 
poweia  in  tmming  them  to  the  uses  of  life. 

The  tnak  which  1  have  undertaken  in  the  present  work,  is  to  describe 
and  eiploin  the  transfomMtians  of  these  primary  materiala,  by  mechanical 
and  chemical  affencies,  into  general  objects  of  exchangeable  value  ,  lear- 
ing,  on  the  ime  dbhiI,  to  the  mechanical  engineer,  that  of  investigating  the 
nottTe  powers  of  tranafonnatian  and  transport ;  and,  on  the  other  hand,  to 
the  handicraftsman,  that  of  tracing  their  modifications  into  objects  of  special 
m  local  demand.  Contemplated  in  this  view,  an  art  or  manufacture  may 
be  defined  to  be  that  specie^  ttf  industry  which  effects  a  certain  change  in 
a  nibBtaoce,  to  snit  it  for  the  general  market,  by  combining  its  parts  in  a 
new  order  and  form,  through  mechanical  or  chemical  means-  Iron  will 
MiTe  the  pnrpoee  of  illustrating  the  nature  of  the  distinctions  here  laid 
down,  between  mechanical  engineering  ;  arta  and  manufactures  ;  and  handi- 
craft trades.  The  engineer  perforates  the  ground  with  a  shaft,  or  a  drifl, 
to  the  level  of  the  ore,  erects  the  pumps  for  drainage,  the  ventilating,  and 
hoisting  apparatua,  along  with  the  requixile  steam  or  water  power  ;  he  con- 
Miucts  the  roads,  the  bridges,  canab,  railways,  harbors,  docks,  cranea,  Sec, 

ntNervient  to  the  transport  of  the  ore  and  metal ;  he  mounts  the  steam  or 

water-power,  and  bellows  for  working  the  blaat-fumaces,  the  forges,  and 
the  cap(das  ;  his  principal  end  and  aim  on  all  occasions  being  to  overcome 
the  forces  of  inertia,  gravity,  and  cohesion     The  ores  extracted  and  sorted 

Tor  correct  and  copuHu  mfonnitian  npDD  mgriaillmrat  pndDema,  I  aave  great 
~  ning  mf  readers  to  iir,LoaiioB.'ic^hont.t  Enq/dapidiattf^gHtaltiirt, 
PlanlM  1   and  for  TntreantiU  prDdaetlon  and  ditthbatioi^  to  nt,  H'Cnk 
DidiMarj  <tf  Comnuret  and  Commrcial  Namgatiif*. 
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by  the  mtiter,  and  troniported  by  the  engineeT  to  the  ameltiiig  station,. are 
there  dkillully  blended  by  the  iron-master  (manufacturer),  who  treats  them 
in  a  furnace  appropriately  constructed,  along  with  their  due  proportions  of 
lluz  and'fiiet,  whereby  he  reduces  them  to  cast  iron  of  certain  quality, 
which  he  runs  off  at  the  right  periods  into  rough  pigs  or  regular  moulds ; 
he  then  transforms  this  crude  metal,  by  mechtmical  and  chemical  agencies, 
into  bar  and  plate  iron  of  various  sizes  and  shapes,  fit  for  the  general  market ; 
he  finally  converts  the  best  of  the  bars  into  steel,  by  the  cementation  fur- 
nace, the  forge,  and  the  tilt-hammer  ,  or  the  best  of  the  plates  mto  tin-plate. 
When  farther  worked  by  definite  and  nearly  uniform  processes  into  objects 
of  very  general  demand  in  all  civilized  countries,  these  iron  and  steel  bare 
still  belong  to  the  dompin  of  manufactures ;  ss,  for  example,  when  made 
into  anchors,  chain-cables,  files,  nails,  needles,  wire,  &.c.  i  but  when  the 
iron  is  fashioned,  into  ever  varying  and  capricious  forms,  they  belong  either 
to  the  general  business  of  the  founder  and  cutier,  or  to  the  particular  call- 
ing  of  some  handicraft,  as  the  locksmith,  gTatesmiih,  coachsmith,  gunsmith, 
tinman,  &c. 

Such  are  the  principles  which  have  served  to  guide  me  in  selecting  iiti- 
dee  for  the  present  volume.  By  them,  as  a  clew,  I  have  endeavored  to 
hold  a  steady  course  through  the  vast  and  otherwise  perplexing  labyrinth 
of  arts,  manufactiires,  and  mines ;  avoiding  alike  engineering  and  mechan- 
ical arts,  which  cause  no  change  in  the  texture  or  constitution  of  matter, — 
and  handicralt  operations,  which  are  multiform,  capricious,  and  hardly  sus- 
ceptible of  scientific  investigation.  In  fact,  had  such  topics  been  introduced 
into  the  volume,  it  would  have  presented  a  miscellaneous  farrago  of  incon- 
gruous articles,  too  numerous  to  allow  of  their  being  expounded  in  a  man- 
ner either  interesting  or  instructive  to  the  manufacturer  and  the  metallurgist. 
I  readily  acknowledge,  however,  that  I  hare  not  been  able  to  adhere  always 
BO  rigorously  as  I  could  have  wished  to  the  above  rule  of  selection  ;  having 
been  constrained  by  intelligent  and  influential  friends  to  introduce  a  few 
articles  which  I  would  gladly  have  leti  to  the  mechanical  engineer.  Of 
these  Printing  is  one,  which,  having  had  no  provision  made  for  it  in  my 
original  plan,  was  too  hastily  compiled  to  admit  of  my  describing,  wi^ 
suitable  figures,  the  fiat-printing  automatic  machine  of  Mr.  Spottiawoode, 
wherewith  the  pages  of  this  volume  were  worked  off;  a  mechuiiam  which 
I  regard  as  the  most  elegant,  precise,  and  productive,  hitherto  employed  to 
execute  the  best  style  of  letter  press. 

I  have  imbodied  in  this  work  the  results  of  my  \aag  e^)erience  as  a 
Professor  of  Practical  Science.  Since  the  year  1805,  when  I  entered  at 
an  eariy  age  upon  the  arduous  task  of  conducting  the  schools  of  chemistry 
and  manufactures  in  the  Andersonian  Institution,  up  to  the  present  day, 
I  hare  been  assiduously  engaged  in  the  study  and  improvement  of  most  of 
the  chemical  and  many  of  Uie  mechanical  aits.  Consulted  professionally 
by  proprietors  of  factories,  workshops,  and  mines  of  various  descriptions, 
both  in  this  country  and  abroad,  concerning  derangements  in  their  opera- 
tions, or  defects  in  their  products,  I  have  enjoyed  peculiar  opportunities  of 
becoming  familiar  with  Uieir  minutest  details,  and  hare  frequently  had  the 
good  fortune  to  rectify  what  was  amiss,  or  to  supply  what  was  wanting. 
Of  the  stores  of  information  thus  acquired,  I  have  availed  myself  on  the 
present  occasion ;  careful,  meanwhile,  to  neglect  no  means  of  knowledge 
which  my  extensive  intercourse  with  foreign  nations  affords. 

I  therefore  humbly  hope  that  this  work  will  prove  a  valuable  contribution 
to  the  literature  of  science,  serving — 

In  tht  first  ^ee,  to  instruct  the  Manufacturer,  Metallurgist,  and  Trades- 
man, in  the  [armciples  of  their  respective  processes,  so  as  to  render  them  is 


reality  the  msMan  of  th«ir  businafls,  and  to  Mtumcipue  them  &om  a  ■tato  , 
of  boiidage  to  such  aa  aie  fto  cotmaiaiy  th«  stavea  of  blind  piejiidico  and  * 
ticiona  routine. 

Seeondljf,  to  afford  to  Merchanta,  Broken,  DTyaalters,  Dnigciata,  and 
Officers  of  the  Rerenae,  charact«riatic  deacriptkma  of  the  comiooditiea  which 
put  through  iheit  handa. 

THrdlg,  by  exhibiting  aome  of  the  fineat  developmants  of  chemistry  and 
pbysica,  to  Lay  open  an  excellent  piactical  school  to  atndants  of  theso  kindred 
■cieaces. 

FourtUtf,  to  teach  Capitalists,  who  may  bo  desirous  of  placing  their  funds 
b  tome  productive  bank  of  industry,  to  select  judiciously  among  plausible 
claimanta. 

FiJiAIy,  to  enable  Gentlemen  of  the  Law  to  become  weU  acquainted  with 
the  oatuTB  of  those  patent  schemes  which  aie  so  apt  to  give  rise  to  litigation. 

Sixthly,  to  present  to  oni  Legislators  such  a  clear  expoaition  of  our  staple 
mumfBctures,  as  may  dissuade  them  irom  enacting  ^ws  which  obstruct 
industry,  or  cherish  one  branch  of  it  to  the  injury  of  manv  others  :  and, 

Lastly,  to  give  the  General  Reader,  intent  cluefly  on  inteUtctval  aiUivalion, 
a  new  of  many  of  the  noblest  achievements  of  aeience,  in  effecting  tboae 
graod  transformations  of  matter  to  which  Great  Britain  owes  her  paramount 
wealth,  rank,  and  power  among  the  kingdoms. 

The  latest  siadstics  of  every  important  object  of  msnufacttire  is  given  from 
the  best,  and,  uauaUy,  from  official  authority,  at  the  end  of  each  article.* 

The  foDowing  summary  of  our  manufactures  is  extracted  from  Ml. 
Micqueen's  General  SCaiislics  of  the  British  Empire,  published  in  1636.  It 
showa  the  amount  of  capital  embarked  in  the  various  depariments  of  mano- 
ficturing  industry,  and  of  the  returns  of  that  capital :— 


CotloD  maiiQlBetiiiM 

Woollen      ditto                 

Silk             diiu                 

Ulcn         ditto                 

Lolher       dhto                 

Iron            ditto,  to  maldiig  ^  iraa  - 

Ina,  baidwaie,  cntkrr,  ftc.      -        -        •        • 

Copper  and  bran  ditto       -        .       .        .        . 

CiiiM,  glaaa,  *«. 

Paper,  romitiire,  bookl,  *«.      -        .        -        . 
Spritt  (British),  ales,  ao«p,fce."        -        -        - 

CapiW. 

PiodgcL 

40,973,872 
36,000,000 
8,000,000 
12,000,000 
13,000,000 
10,000,000 
29,000,000 
8,600,000 
8,600,000 
10,000,000 
37,600,000 

52,5f3,686 

44,260,000 
10,000,000 
16,421,186 
16,000,000 

7,098,000 
31,072,600 

4,673,166 
10,892,794 
14,000,000 
47,163,847 

9,000,000 

Totals 

201,773,872 

262,08B,IB»    1 

AltfaoDgfa  I  am  couseioiis  of  htmng  used  maoh  difigenoe  for  many  yenis  in 
conecling  information  for  this  work,  from  every  quarter  within  my  reach,  the 
utmost  pains  in  preparing  it  for  publication,  and  laceaaant  vigilance  during  its 
paaaage  through  the  press,  yet  I  am  fully  aware  that  it  must  contain  several 
man  and  defects.  These  X  have  studied  to  rectify  in  the  text  of  this  fourth 
tdition. 

Since  this  book  is  not  a  Methodical  IVeatise,  but  a  Dictionary,  one  exten- 
NTS  aabject  may  be  neoeesarily  dispersed  through  many  articles.    Thus,  for 

•  ablj  and  fairly 
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,  caample,  j&formallon  upon  Ae  mann&cture  of  <%fen  will  be  fbnnd  xatiet 
azure;  black  tngment;  bone-black;  bronie;  brown  dye;  calico-prinlinff 
cannina;  carthamug;  chromium;  cochineal;  crayom;  dyeing;  eoameb: 
gold;  gilding;  gamboge;  gray  dye;  green  dye;  green  paints;  indigo: 
kermea;  lac  dye;  lakea;  madder;  massicot;  mercniy,  periodide  of;  Naples 
yellow;  orange  dye;  orpiment;  paints,  grinding  of;  ochree;  paper-hang- 
ingB;paBte3;  pesrl  white;  Feisian  berries;  pottery  pigments  ;  Pruaaian  blue;' 
purple  of  CaasioB ;  red  lead ;  rouge ;  Scheele's  green ;  Schweinfiirth  green 
stained  glass;  terra  di  Sienna;  ulU^marine;  umber;  terditer;  vermilion 
Titiifiable  colors,  weld,  white  lead ;  woad,  yellow  king's.    '         ' 

■  A  casoal  'connilter-of  the  Dictionary,  who  did  not  advert  to  this  diatii- 
bntion,  might  surmise  it  to  be  most  deficient,  where  it  is  in  reality  meet 
copions. 

The  elaborate  and  costly  Encyclopedias  md  Dtctionariee  of  Arts,  which 
have  appeared  from  time  to  time  in  this  country  and  abroad,  have,  for  the 
most  part,  treated  of  the  mechanical  manubctnrea  more  fiilly  and  correctly 
than  ^  the  chemical.  The  operations  of  the  former  are,  in  fact,  t^erably  ob- 
rious  and  aoceesibte  to  the  inspection  of  the  curious ;  nor  are  they  difficult  to 
transfer  into  a  book,  with  the  aid  of  a  draughtsman,  even  by  a  person  but  mode- 
rately vemed  in  their  principles.  But  those  of  the  latter  are  not  unfrequently 
involved  in  complicated  manipulations,  and  depend,  for  their  sncceHs,  upon  a 
delicate. play  of  affinities,  not  to  be  understood  without  an  operative  familiarity 
with  the  processes  themselves.  Having  enjoyed  the  best  opportunities  of 
studying  the  chemical  arts  upon  the  greatest  scale,  in  this  kingdom  and  on 
the  Continent,  I  tnay  venture,  without  the  imputation  of  arrogance,  to  claim 
for  my  work,  in  this  respect,  more  precision  and  copiousness  than  its  prede- 
cesiwrs  possess.  I  have  gone  as  far  in  describing  several  curious  processes 
hitherto  veiled  in  mystery,  as  I  felt  warranted,  without  breach  of  confidence, 
to  go ;  regarding  it  as  a  sacred  duty  never  to  publish  any  secret  whatever, 
without  the  consent  of  its  proprietor.  During  my  numerous  tours  through 
the  factory  districts  of  Great  Britain,  France,  Be^g^um,  Geimaay,  and  Switser- 
land,  many  suggestions,  however,  have  been  presented  to  my  mind>  which  I 
am  quite  at  liberty  to  communicate  in  private,  or  carry  into  execution,  in 
other  districts  too  remote  to  excite  injurious  competition  against  the  original 
inventors.  I  am  also  possessed  of  many  plans  of  constructing  manufactories, . 
of  which  the  limits  of  these  volumes  did  not  permit  ma  to  avdl  myself,  but 
which  [  am  ready  to  furnish,  upon  moderate  terms,  to  proper  applicants. 
May  I  venture  to  point  attention  to  the  very  insecure  tenure  hj  whidi  patents 
for  chemical  or  chemico-meehanJcal  inventions  are  held ;  of^  which  there  is 
hardly  one  on  record  which  may  not  be  readily  invaded  by  a  person  skilled 
in  the  resources  of  practical  chemistry,  or  which  could  stand  the  ordeal  of  a 
court  of  law,  directed  by  an  experienced  chemist.  The  spedfications  of 
such  patents  stand  in  need  of  a  thorough  reform ;  being  for  the  most  part  not 
only  discreditable  and  deluave  to  the  patentees,  but  calonlat«d  to  involve 
them  in  one  of  the  greatest  of  evils — a  chanoery  suit 

While  I  gr^efwly  acknowledge  the  indulgence  with  which  this  work  has 
been  received,  may  I  be  permitwid  to  advert  very  briefly  to  some  of  my  pre- 
sent endeavours  to  render  it  less  undeserving  of  public  fiivor,  though,  aner  all 
my  efforts,  it  will  bv  no  means  realiie  either  ray  own  wishes  and  intentions, 
or  the  expectations  of  all  my  r^ers! 

To  investigate  thoroughly  any  single  branch  of  art,  we  should  examine  it 
in  its  origin,  objects,  connexion  with  kindred  arts,  its  progressive  advance- 
jnent,  latest  improved  state,  and  theoretical  perfection.  The  general  princi- 
ples on  which  it  b  founded,  whether  belonging  to  the  mechanical,  the  physical. 


-,  Of  to  nabmt  hutor,  ahoold  be  ftiDy  enmunded,  ind 

ttttad.  bj  an  ^^liotion  to  ita  pmetiea)  wortii^  on  tli«  gnat  Male.  The  mu- 
immB  eftect  of  tbs  madiinwy  wbioh  it  ratiplojt,  and  t£e  maximtini  pradnct 
of  the  ehomioal  niiturM  and  Opendon  which  it  mTolvta,  ihodd  in  every  oaae 
be  cileolated  and  compared  with  the  actnal  retnlta. 

Soch  hara  beea  my  motivea  En  the  nmneroiu  conanltatfoiu  I  ha*e  had 
■Kb  ■iB!'"''"^"**  relatirely  to  the  estobliriiment  or  ameKoradon  of  tfadr  fiu- 
tome;  and  lAtn  tluy  »s  kept  rteadily  in  riew,  they  seldom  &il  to  diiclose 
vintew  m  erroneoM  or  drfeolite,  and  thereby  lead  to  impTOTemenL  It  * 
vill  oot  be  denied  by  any  one-coarerawit  with  the  prodnctiye  arts,  that  veij 
ftnroftfaembsTebflai  wh«r  cnltivatedor  deecribed  in  thla  spirit  It  ii  to  he 
hoped,  howenr,  that  Hie  period  is  not  remote,  under  the  intellecttul  eicil« 
meat  and  emulation  now  so  preralent  in  a  peaceful  trorld,  when  mann* 
hetories  will  be  erected,  and  ocnidDoted  Dpon  the  most  rational  and  econon>i- 
ol  principles,  for  the  oommon  benefit  of  mankind.  Meanwhile  it  is  the  duty 
of  erery  profeeiCH'  of  practical  aeieiioe  to  oootribnte  hii  mito  towards  this  de- 
■bable  coommmatitHt, 

It  is  under  a  sense  of  this  Teeponibitity  that  I  have  written  the  leading 
Kticlea  of  this  edition,  having  enjoyed  some  peculiar  advantafea  in  my  profee- 
non  tor  BLakiiffi  the  requinto  researchea  and  comparisons.  I  tnnt  that  not  ' 
■any  of  them  dawrro  to  be  r^jarded  as  trite  compilations  or  as  frivolous  nov- 
eltiei,  Titfa  the  sxc<otion  of  a  few  of  the  notices  of  recent  patents,  whioh  I 
have  toteolionally  enribited  as  beacons  to  deter  from  the  treacherous  quick- 
Biad%  not  as  lights  to  friendly  havmu,  I  have  sought  siDceTely  to  make 
them  all  conducire,  more  or  lera,  to  utility;  being  either  new  contributions  to 
the  oM  stock  of  knowledge,  or  additions  and  correctioos  to  the  |»eaent  doable 
Tohime. 

Hanu&ctore  is  a  word  which,  in  the  vidsntode  of  langnaire,  has  come 
to  Bgoify  the  raveree  of  its  literal  intHniic  meaning  ;  for  it  now  denotee  every 
extenKTB  product  of  art  whioh  ii  made  by  machinery,  with  little  or  no  aid  <^ 
the  human  hand;  so  (^t  the  moat  perfect  manu&oture  is  that  whii^  dispenses 
entirely  with  tnanuai  labor. 

In  ev«iy  welt^veniad  state  of  otmtinental  Europe  there  exists  a  Board 
of  He^tb,  or  Conttil  da  SalubrilS  c<HDpoeed  of  eminent  i^ydcians,  chemists, 
tnd  engineer*,  appointed  to  watch  over  whatever  may  affect  injuriously  the 
pabhe  health  and  comfort.  In  Fronoe,  this  oommissioa  oonaiKta,  for  the  capi- 
tal, of  seven  members,  who  have  the  surveillance,  in  this  respect,  of  markets, 
hetories,  places  of  putdic  Huasement,  bakeries,  shambles,  secret  medicines, 
^  This  tribonal  has  lUscharged  ita  functions  to  the  entire  satisfaction  of 
tbar  fellow  ddBcna,  aa  aj^iears  from  the  following  authentic  report : — "  Non 
Kuhmtni  WM  finle  d»  tantn  ^iMdlvbriti  dixparurent,  mail  beawovp  de 
•«y«#,  d«  pneidii  tiouwuix  fureiU  prt^otSt  pour  aataimr  Ut  Artg  et  hi 
Mitiert,  ipu  jiuqiu  Id  araimt  part  tns^para62ai  de  eei  cauiu  d'imalubHte  ; 
iaplupart  de  eei  moynu  eurmt  un  ^tin  iiteeit.  H  n'y  apat  cCexemple  qtu 
la  memhrei  da  CoiueU  appHlfy,  d  donner  teur  avii  lur  kt  pUantti  formeei 
eoHtrt  da  /abriqvei,  aient  jamaii  ripondu  qu'il  fallatt  ita  tapprifoer  nam 
avoir  ekerchS  eux-mema  d  aplajdr  Ut  difficuitiii,  qw  priuntait  aux  fabri- 
vnli,  Vanaimnemmt  de  2ettr  art,  el  preique  toajoura  ill  tout  parverm  d  re. 
Kudrt  It  prablime.  he  Ooniail  da  Salvbriti,  qtu  fan  n»  murait  trop  lig- 
ititriln  rtcofmau»aMedupubiigve,eilmtaiiutieuti(mqtu  Ut  natioiu  ttrati- 
Sirtt  admirent,  et  itpmeront  d'imiter  lant  douta.^ 

Pnxn  thia  coD^aent  hope  of  emulation  by  other  nationa,  Hm  author  of 
thoe  excellent  obeervations  would  have  excepted  the  United  Kingdom,  had 
he  known  how  little  paternal  care  ia  felt  by  the  government  for  the  general 
mteieata  of  the  people.    In  Qennany,  indeed,  whwe  the  fatherland  feeling  ia 
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strong  in  tbe  breast  even  of  those  nilen  whom  we  aie  &pt  to  conuder  deapotn, 
similar  boards  of  health  are  unJTenslIy  establisbed,  nnereas  our  legieuitive 
oligarchy  irames  laws  chiefly  for  the  benefit  of  its  own  oLus  and  depeodents ; 
SB  happened  in  the  old  time,  when  there  waa  no  king  in  brael  to  regard  alike 
the  iDt^reeta  of  the  poor  and  the  rich.  • 

The  PruBsian  municipal  law  {AUf/aneint  La$»drteki)  contiuns  the  follow- 
ing enactments  with  regard  to  the  sale  of  spoiled  or  adulterated  viotusU.  Th. 
IL  Tit.  20. ;  Abachuitt  1 1,  §g  722  to  7SS.  "  Ifo  panon  ehali  knowingly  seU 
or  coQimuQicste  to  other  persons  for  their  nse,  articlea  (xT  food  or  drink  which 
pjasess  properties  prejudicial  to  health  under  s  penalty  of  Sne  or  bodily  pui^ 
ishmenL'  Whosoever  adulterates  any  such  victu&ls  in  any  manner  prejudicial 
to  health,  or  mixes  them  with  unwholesome  materials,  especially  by  adding 
any  preparsUon  of  lead  to  liquotB,  shall,  according  to  the  ciroumBtsnces  of  the 
case,  and  the  d^^ee  of  danger  to  health,  be  liable  to  imprisonment  in  a  cor- 
rection house,  or  in  a  fortress,  during  a  period  varying  from  one  to  three  year& 
Besides  this  punishment,  tiioee  who  are  found  guilty  of  knowingly  selling 
victuals  which  are  damaged  or  spoiled  {yerdorbmer),  or  mixed  wiQi  deleteri- 
ous additions,  shall  be  rendered  incapable  for  ever  of  carrying  on  the  tame 
branch  of  business.  The  articles  in  ^oeation  shall  be  destroyed  if  incorrigibly 
bad,  but  if  otherwise,  they  are  to  be  improved  as  far  as  ponible  at  the  cost  ot 
the  culprit,  and  then  confiscated  for  the  benefit  of  the  poor.  Further,  whoso- 
ever mixes  victuals  or  other  goods  with  foreign  materials,  for  the  purpose  of 
increasing  their  weight  or  bulk,  or  lh«r  seeming  good  qualilies,  in  a  oeceitAi] 
manner,  shall  be  punished  ss  a  swindler." 

It  is  singular  how,  amid  the  law-making  mania  which  has  actuated  oni 
senators  for  many  sessions,  that  not  even  one  bill  has  been  framed  for  the  pro- 
tection of  tie  people  from  spoiled  and  adulterated  foods  and  drinks,"* 

Many  novelties  of  an  intereeting  and  useful  natore,  first  displayed  in  the 
late  Qrand  Exhibitioa  of  the  Industry  of  all  Nations,  which  had  not  been  noticed 
in  the  alphabetical  places  as  patent  or  other  inventions,  are  here  described 
with  merited  commendation ;  though  at  the  hazard,  sometimes,  of  a  little  r^ 
petition.  This  valuable  portion  of  Uie  Dictionary  was  accomplished  with  the 
ud  of  the  able  abstracts  made  by  the  ingenious  authors  of  a  series  of 
articles  inserted  in  sncoeesive  numbers  of  "  Newton's  Loudon  Jonmal  of 
Science." 

'  The  candid  critic  will  take  into  view  the  number  of  original  disertations 
now  introduced,  and  treated  at  considuable  length.  On  comparing  these 
with  the  usual  staple  with  which  similar  books  are  made  up,  he  will  recog- 
nize my  diligence  at  least,  and  make  allowanoe  for  a  few  oversights.  He  wfll 
see,  that  having  fully  availed  myself  of  the  focililies  offered  by  the  alphabeti- 
cal distribution  of  the  subjects,  I  have  been  able  to  amend,  under  an  equivalent 
title,  what  seemed  amiss  mider  the  main  head.  Thus,  for  example,  the  ele- 
gant new  art,  for  which  we  are  indebted  to  Daguerre,  may  be  considered  in 
connection  with  his  name,  as  also  under  the  titie  Fhott^aphy,  or  better  pei^ 
haps  under  that  of  Heliography,  or  Sun-painting;  since  the  solar  rays  are  the 
preferable  excitant  As  it  has  been  also  termed  Calotype,  under  this  name 
Sun-painting  has  been  briefly  noticed. 

In  the  mechanical  department  of  the  Bictionary,  I  have  received  valuable 
contributions  from  the  two  distinguished  engineers,  Mr.  William  and  Mr. 
Peter  Furbairu,  brothers.  The  first  u  generaUy  reoognixed  all  over  the  ka- 
tory  world  as  eminent  for  the  originality,  grandeur,  and  justness  of  bis  inven- 
tions. It  has  been  my  good  fortune  to  be  conversant  with  his  magnificent 
workshops,  in  Manchester  and  Millwall,  during  very  many  years,  and  I  have 

■  Bae  the  artiole  "Paonuim;  Fubhtbk" 
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almjB  regarded  tLem  rb  tlie  best  mechmmcBl  schools  in  the  kingdom.  Mr. 
Fairbaim  commeacad  his  brilliant  career  as  a  &ctory  inillwright,  by  diKard- 
ing  ibe  heavy  and  clumay  square  shafts  and  drunu  of  Arkwri^t  ana  hia  com- 
pter!, and  repladng  them  by  slender  rods  of  wrought-iroa,  and  cait-iron 
pulleyi;  causing  th«ae  to  revolve  with  such  a  velocity  as  fully  compensated 
for  tbeir  dimin^ed  weight,  according  to  the  true  principles  of  dynamiua.  He 
thus  effected  an  immense  and  most  beneficial  revolution  in  focloiy-constnio 
tioQ,  b  cotton,  com,  flai  and  silk  mills ;  enabling  the  machinery  to  be  driven 
vith  &r  lew  power  and  greater  precision. 

His  next  important  »tep  was  a  general  improvement  in  mill  architecture; 
the  construction  of  fire-proof  buildings ;  as  also  mounting  the  fly-wheels  of 
"■■ -  ■  Thi     ■ 


with  t«eth  on  their  periphery,  into  first  motions.  This  change 
Tsa  condemned  by  some  millwrights  at  the  time,  but  has  since  become  geoeraL 
The  investigation  cf  the  strengu  of  cast-iron  beams,  and  a  greatly  improved 
E^le  of  building,  by  the  introduction  of  pilasten  at  the  comers,  complel«d 
hn  system  of  fire-proof  spinning  works.  This  plan  has  been  unce  copied  in 
all  the  textile  factoriea. 

He  experiments  referred  to,  and  the  construction  of  several  iron  etoain- 
boals,  led  him  to  the  extensive  use  of  iron  as  as  a  material  for  ahipbuilding. 
Thoi^  Mr.  Fairbaim  was  not  the  first  to  build  iron  boata,  yet  he  and  hia 
then  partner,  Mr.  LiUie,  were  the  first  to  show  jiow  thia  material  should  be 
beet  applied. 

The  system  c^  working  steam-engines  expansively,  by  means  of  revolv- 
ing disG^  which  is  also  very  extensively  used,  with  the  saving  of  one  half  of 
the  fiwl,  was  contrived  by  Mr,  Fairbaim  about  this  time. 

We  have  now  arrived  at  the  grand  consummation  of  his  mechanical 
geniQs — the  tubular  bridges  and  tubular  cranes. 

Eii  bridges  across  the  Conway  river  and  the  sea  straits  of  Menai  are  such 
■tapendous  and  marvellous  creations  of  engineering  enterprize,  as  to  have 
cast  all  former  mechanical  exploits  into  the  shade,  and  to  have  led  to  the 
notioD  that  nothing  of  a  like  deocriptign  was  ever  undertaken  or  executed  by 
him.  Hence,  perhaps,  I  may  be  blamed  for  using  the  expression  Fairbaim's 
Tnbular  Bridges.  Fifty-two  tubular  bridges  have  been  already  erected  in  thia 
snd  other  countries  by  this  unparalleled  Ponti/tx  MoMinut, 

In  fact,  Mr.  Fairbaim's  title  to  the  honor  of  inventing  the  genuine  rectan- 
gular tubular  bridge,  not  the  spurious  cylindrical  or  elliptic  ^rm,  is  as  clear 
as  that  of  Sir  Isaac  Newton  to  the  invention  of  the  binomial  theorem,  or  Sir 
E.DaTy  to  that  of  the  miners'  safety  lampb 

I  am  indebted,  with  my  readers,  to  Peter  Purbaim,  Esq^  of  Leeds,  un- 
doobtedly  the  great  and  the  best  mann&cturer  of  flax  machinery  and  flax 
mills,  ht  the  article  Flax.  Ho  has  been  ably  assisted  by  the  engineers 
of  hia  princely  establishment,  and  especially  by  Mr.  Robert  Busk. 

Mult  most  insenious  and  instructive  disquisitions  are  due  to  my  worthy 
cbemical  friend,  Mr.  Lewis  Thompson,  and  that  particularly  under  the  head 
Coal,  in  the  body  of  the  work ;  and  in  the  following  few  remarka.  That 
there  is  nothing  personal  in  the  language  is  clear  &om  this,  that  it  is  an  exact 
transcript  of  the  original  Govemment  Keport. 

Few  persons  at  all  alive  to  the  enormous  importance  of  the  question  at 
isme  wiil  conaider  it  possible  to  be  too  critical  in  a  matter  to  notoriously  a*- 
««;iated  with  our  national  power,  welfare,  and  prosperity.  After  all,  now- 
erer,  the  remarks  must  speak  for  themselves.  Nevertheless,  lest  their  merits 
ihould  be  called  in  qneetioii,  it  becomes  necessary  to  demonstrate,  not  only 
that  (hey  are  correct  and  just,  but  that  even  the  gentlemen  engaged  in  this 
coal  investigation  themselves  bear  evidence  to  the  acientifio  accuracy  of  those 
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Tory  TetQurks,  and  have  actually  modified  their  subsequent  reports  in  accord- 
snoe  witli  the  principles  there  first  developed.  But  over  and  bejood  all  Hm, 
it  will  now  be  ahown,  from  practical  results  obt^ned  during  many  years  by 
the  most  impartJot  experimentaliats,  that  the  views  there  displayed  respecting 
the  calorific  power  of  fdel  are  strictly  in  accordance  with  fects  of  the  most  o^ 
viouB  and  certain  nature,  and  should  lead  to  a  vast  economy  in  steam  navi- 
gation. 

Without  needlessly  diladng  thereioTe  upon  the  value  of  the  evidence  now 
about  to  be  given,  I  shall  at  once  proceed  to  offer  the  evidence  itself,  and 
kare  the  public  to  draw  an  unbiassed  conclusion. 

In  the  first  Admiralty  Report  it  was  attempted  to  be  proved  "  that  tbe 
evaporative  value  of  a  bituminons  coal  is  expressed  by  the  evaporative  value  of  ' 
its  coke,  the  heat  of  combustion  of  its  volatile  products  proving  in  practice 
little  more  than  that  necessary  to  volatilise  them."  And  this  foregone  con- 
clusion was  found  t«  be  verified  by  column  B.  of  Table  VL,  whiSi  proved 
"  that,  notwithstanding  several  striking  exceptiona  which  might  have  been  ex- 
pected, tLe  experiments  on  the  «kole  show  the  work  capable  of  being  per- 
formed by  tbe  coke  alone  is  actually  orbatbr  than  that  obtained  by  experi- 
m^ts  with  the  original  coal." 

Again,  as  regards  the  nitrc^n  contained  in  coal,  it  was  asserted,  that  tho 
whole  system  of  manniisctniing  coke  is  at  present  veir  defective ;  that  "  an 
immense  quantity  of  ammonia  is  loet  l^  been  thrown  mto  the  atmosj^ere ;" 
and  that  "  by  a  construction  of  the  most  simple  kind,  the  coke  ovens  now  in 
use  might  be  made  to  economise  much  of  the  nitrogen  which  invariably  es- 
capes in  the  form  of  ammoaia."  And  accordingly  a  column  of  Table  VL  was 
aet  apart  for  the  purpose  of  rousing  the  dormant  energies  of  coke  makers  by 
ahowmg  "  the  amount  of  sulphate  oi  ammonia  "  which,  "  by  a  construction  of 
the  most  simple  kind,"  they  could  get  ftom  the  coals. 

Again,  it  was  laid  down,  that  it  is  eaiy  from  analysis  to  examine  whether 
the  duty  performed  by  the  coal  is  to  be  attributed  to  its  fixed  ingredients  (in- 
gredient })  or  coke ;"  and  hence  a  column  in  Table  VL  was  given  to  show  the 
Uieoretical  "  number  of  lbs.  of  water  convertible  into  steam  by  tbe  coke  left 
by  the  coal." 

Again,  in  the  First  Report,  "  the  area  of  the  damper  open  "  was  for  the 
most  part  kept  uniform  in  different  trials  with  the  same  coal ;  as,  for  example, 
with  the  Fenterfelin,  the  Dufiryn,  Wards  Fiery  vein,  the  Binea,  the  Llangen- 
neck,  the  MynyiJd  Newydd,  the  Graigola,  tbe.  <b&  &c^  a  change  in  the  area 
being  the  exception.  Now  in  all  these  respects  the  Reports  No.  2.  and  3.  dif< 
&r  entirely  from  Report  No.  1.,  as  also  in  respect  to  certain  proximate  analy- 
eea  which  were  contiuned  in  No.  I.  Report. 

The  "theoretical  lbs.  of  water  convertible  into  steam  by  tbe  coke"  have 
disappeared  ;  the  ammonia  and  sulphate  of  ammonia  to  be  got  by  "a  con- 
struction of  die  most  simple  kind  "  have  disappeared ;  the  prosimat«  analyses 
'  have  disappeared ;  the  foregone  conclusion  respecting  the  coke  of  bituminous 
coal  has  not  only  disappeared,  but  met  with  a  direct  negative  answer  upon 
practical  trial ;  "  the  area  of  the  damper  open  "  has  been  never  twice  alike  with 
the  same  coal,  nay  the  very  litharge  experiments  have  been  arranged  so  as  to 
<iompensafe  fbr  the  errors  arising  from  iron  pyrites ;  and  lastly,  we  find  that  it 
is  not  only  not  "  easy  from  the  analysis  to  examine,"  Ac,  but  even  the  calorifio 
coke  theory  is  abandoned  in  Report  No.  3^  for  it  there  appears  that  the  ana- 
fysea  show  generally  that,  although  the  "  quantities  of  carbon  and  hydrogen 
r^nlate  materially  the  economic  values  of  the  cosls,"  yet  in  spite  of  these  ana- 
lyses "  the  inquiry  would  have  been  fiir  from  sufficient,  had  we  not  elicited 
the  economic  values  of  the  coab  by  actual  trial  under  the  boilers," — a  result 
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ikA  vtrjing  much  from  oar  former  dicbun,  tbst  "  &  good  itoker  was  of  more 
importMice  Uwo  %  scientifio  uhemist  for  such  an  inveBtigstion."  And  how 
in  &ct  can  h  be  otherwise,  when  we  find  that  the  analywe  were  made  on 
Each  &  lole  that  "more  accurate  Tcaults  were  obtained  by  operadng  nptn 
tlvte  or  four  graiva  than  upon  a  larger  quanti^l  1" 

Tha  great  [Hinciple  contended  for  in  our  previous  remarks  was  (liat  tbe 
Toktile  DODstituentB  of  a  bituminoui  coal,  so  far  from  being  woithlen  in  a 
calcific  point  of  view,  were  on  the.contrary  of  tbe  greatest  importancA.  Now 
thk,  though  in  direct  opposition  to  the  deductions  of  Keport  No.  1,  can  be 
proved  to  demonstration  from  the  resulta  of  Repmt  No.  2.;  and  hence  no 
donbt  the  reason  why  we  find  in  Report  No.  8  that  the  quantities  of  carbon 
and  kydrogen  regnlate  materially,  an.  At  page  45  of  Report  No.  2,  a  com- 
pantive  experiment  ia  recorded  for  the  purpose  of  determining  whether  die 
01^  of  a  bituminous  coal  or  the  coal  itself  possessed  the  greatest  evaporative 
power;  for  as  we  have  seen  in  Report  No.  1,  the  "work  dtpable  of  being 
performed  by  the  coke  alone  was  actually  greater  than  that  obtained  with  the 
original  coaL"  The  coal  employed  in  tliis  experiment  was  the  Tanfield,  and 
it  yielded  65  per  oent  of  ooke  ;  the  coke  was  made  from  the  same  coal  by 
Mans.  Cory  k  Son,  of  New  Barge  House,  Lambeth,  names  too  well  known 
fi»the  excellence  of  their  maoufucture  to  require  comment  here.  The  ex- 
periments were  carried  on  for  84  consecutive  hours  with  each  material,  and 
the  total  amoont  of  water  evaporated  was  33,170  lbs.  or  about  16  tons.  So 
&r,  however,  from  finding  that  "  the  evaporative  value  of  a  coal  is  expressed 
by  the  evaporative  value  of  its  coke,"  which  in  this  case  was  65  per  cent, 
only,  1o!  the  expenmenta  prove  that  the  evaporative  power  of  tbe  coal  was 
20-1  per  cenL  greater,  weight  for  weight,  than  that  of  the  coke,  or  about  50 
per  cent.  I  greater  than  its  own  amount  of  coke  1 1 — thus  showing  that  the  35 
per  oeat.  of  volatile  ingredients  were  absolutely  equal  in  heating  power  to  the 
«li(^  of  the  coke .' ' !  And  strange  to  say,  this  ia  borne  out  exactly  by  the 
r»idte  obtained  in  tbe  manufocture  of  gas,  in  which,  as  is  quite  notorious, 
each  gallon  of  tar,  weighing  from  10^  to  11  lbs.  is  found  to  haTe  a  calorific 
power  equal  to  half  a  bushel  of  ooke  weighing  from  21  to  23  lbs.  There  is 
not  a  gas  en^neer  in  Qrest  Britain  ignorant  of  this  important  fact,  nor  the 
secretary  of  a  gas  works,  who,  with  coke  at  Ad.  per  boshel,  estimates  coal 
tar  as  fuel  at  lees  than  2  jif.  per  gallon ;  and  we  happen  to  have  now  before 
ns  s  aeries  <A  actual  workings  extending  over  very  long  periods  of  time  since 
the  year  1831,  and  made  by  the  engineer  of  the  largest  gas  works  in  the 
world,  for  the  express  purpose  of  ascertaining  the  practical  details  connected 
widkthe  relative  economy  of  coal  tar,  coal  and  coke,  and  from  which  we  have 
deduced  the  following,  aa  the  average  values  of  these  combustibles  expressed 
in  poonds  tA  ooal  carbonized  or  distilled  by  the  same  weight  of  each : — 

Tar  equal  -  •  •  -  G  lbs 

Newcastle  ooal  equal         -  -  -  -    4^  lbs- 

Coke  frorn  do.  eqoal    ■  •  •  Z\  lbs. 

tbe  "breeze"  employed  with  the  tar  being  deducted  and  estimated  as  equal 
to  jtbs  of  its  weight  of  coke. 

In  point  of  (act,  however,  the  relative  valne  of  coal  and  ooke  may  be  more 
decidedly  determined  by  examining  the  heating  power  of  the  whule  of  the 
products  of  a  ton  of  coal,  and  deducting  therefrom  the  fuel  employed  in  the 
•lietillation.  For  example,  a  ton  of  Newcastle  coal  may  be  distilled  practi- 
cally by  11  bushels  of  its  own  coke,  and  it  will  then  yic^Id  about  3d  bushels 
of  coke,  4  bushels  of  breeze,  10  gallons  of  tar,  and  9600  cubic  feet  of  gas  of 
^lecific  gravi^  '400.     Consequently  the  heating  power  of  the  Iat  and  gaa 
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taken  together  ought,  upon  the  hypothesu  assumed  in  the  J^djniralty  Report 
Ko.  1,  to  be  equal  only  to  that  of  1 1  bushels  of  coke,  "  the  beat  of  the  voUtiJe 
product^  &o^  being  only  enffioient  to  volatilize  them."  Now  it  has  heen  demons 
Btrated  over  and  over  again,  that  every  cubic  foot  of  the  aforesaid  gna  will 
practically  boil  off  29fiO  gn.  of  water,  therefore  9500  cubio  feel  will  boil  ofi 
4000  Iba.  of  water. 

But  Biiic«  the  11  busheb  of  coke  employed  in  carbonizing  the  coal  weigh 
only  about  4S0  llx.,  and  the  evaporative  jalae  even  of  the  best  oveo  coke, 
according  to  the  Admiralty  Coau  Report,  is  only  791  for  evetj  lb.  (vide 
page  46,  Report  No.  2^  it  follovra  that  the  11  bushels  in  question  would  only 
evaporate  3538  Ibe.  of^ water,  or  leas  by  4S2  lbs.  than  the  gas  alone,  without 
aking  into  account  the  evaporative  power  of  the  10  gallons  of  tar,  and  which 
oaunot  be  assumed  at  leea  than  2000  lbs,  upon  the  lowest  computation.  Con- 
■equenUy  oar  beta,  and  the  hypothesis  contained  in  the  First  Admiralty  Re- 
port stand  as  under ; 

HjIwtbMh  PnctJolFmote 

One  ton  of  coals  Mrbonised  by  the        OnetODofco&lcarbonuedbjUbnshelB 

heat  of  its  voUtile  ooastitDeDCa  affords  40    of  coke  aSorda  9S0O  cnbic  feet  of  am,  10 

imshals  or  III80  lbs.  of  aohsi  .equal  to  the    aallon*  of  tar,  and  40  bushala  of  ooka, 

•vapoTstionof  18.81Slbe.of  water.  fiW  which  latter  11  are  to  ba  deducted. 

Thus  leaving  as  the  total  hestiaij  power ; 

SB  bushels,  or  1318  lbs.  of  coke  equal 

to  -  ■  -  eeS4 

9e00  cubio  feet  of  gas  equal  to    -      4000 
10  goUona  of  tsr  equal  at  least  t«      SOOO 


or  nearly  20  per  cent  more  than  the  coke,  a  result  which  not  only  agrees 
with  the  practical  esperimenta  made  with  the  Admiralty  boiler,  but  also  with 
the  statements  of  Mr.  Clc^,  who  indeed  makes  the  difference  greater,  that 
is,  21  per  cent  in  favor  of  coal.  Mr.  Clegg,  in  the  second  edition  of  his 
practical  treatise  on  Coal  Gjia,  just  publifihedTgivee  the  following  as  the  rela- 
tive amounts  of  coal,  coke,  or  cod  tar  required  to  distil  one  chaldron  of 
eo&Ia; 

Coal  Tar  bom  24  to  27  gallons,  or  from  264  to  8S7  Ibe. 
Coftl  from  S  to  6)  ewt,  or  from  G30  to  fllB  Iba 
Coke  &om  le  to  18  bushels,  or  from  S7S  to  766  lbs. 

He  also  estimates  coal  tar  at  Sd.  per  gallon. 

If  arguments  of  this  kind  do  not  conclusively  establish  the  validity  of  our 
first  remarks,  we  can  scarcely  hope  to  demonstrate  any  truth  whatever ;  for 
these  conclusions  are  drawn  from  actual  data,  the  result  of  many  years  of 
labor  undertaken  by  several  different  individuals,  in  different  localides,  hav- 
ing discordant  interests  in  all  respects  but  one,  and  iLat  one  the  discovery  of 
the  simple  truth  with  a  view  to  practical  economy  in  fuel,  in  estahlisbmenta 
where  the  fuel  accounts  annually  reach  many  thousands  of  pounds  st^irling. 

K  it  be  demanded  how  it  happens  that  these  results  d^er  so  materially 
from  the  great  bulk  of  those  amved  at  by  the  Admiralty  boiler,  we  might 
very  properly  refer  the  question  to  the  fabricatora  of  the  three  Admiralty  Re- 
ports ;  bat  the  causes  of  that  difference  are  too  obvious  to  escape  the  most 
superficial  observer ;  and  therefore,  without  wearying  the  reader  by  a  tedious 
recapitulation,  we  will  merely  collate  a  few  instances  from  these  Reports, 
which  prfve,  beyond  the  possibility  of  contradiction  that  the  boiler  experi- 
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menti  vetc  totally  incondnnra  even  npon  the  anninptioiu  "ot  the  expori- 
meoten  tbemtelTM. 

We  luve  befor«  called  attMitkm  to  the  want  of  Taried  adjuMment  in  tb« 

rana  i^  the  pamper  in  most  of  the  eiperimenta  io  Seport  No.  I ;  thia 
,  ita'oD  it  aeen  very  forcibly  ia  Reports  No*.  2  and  8,  where  it  not 
miinqinaitly  happens  that  between  112  iochei  of  area  and  06  inches,  the 
nine  of  the  same  ooal  is  foand  to  vary  >a  niach  as  20  per  oent  Such  being 
the  casa,  it  ia  bat  reasonable  to  conclude  that  where  a  ooal  hai  gone  on  du^ 
ag  three  ezperimMila  increanng  in  ralue  as  the  open  area  of  the  damper  was 
bcreaaed,  that  the  Talue  of  that  coal  has  not  been  developed  simply  Decaose 
the  proper  extent  of  the  open  area  has  not  been  reached  in  any  of  the  experi- 
ments. As  ezam[4ea  where  the  area  has  been  too  small,  we  may  cite  the 
foOowing: — 

BIjaktaookR»d,yJ        ^  ^  ^ 

B<nlt  S-aslU.  T'MIbs.  f-Sglba. 


Imtiaoal 
RMit 

BalMrraafiTs) 

tMtBine         ( 

Benlt 

Hartley 


84    ' 
BtMlba. 
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And  m  preciselv  the  same  condition  are  the  Balcarras  Ariay,  Carr's  Elart 
ley,  Hedley^  Hartley,  Bate's  West  Hartley,  Davison's  Wast  Hartley,  Cowpen 
Mid  Sidney  Hartley,  HilPa  Plymouth  Coala,  the  Willington  Coal,  the  Wigan 
Foot  Foot  Seam,  and  a  hoot  of  others,  in  Report  No.  8,  all  of  which  would 
no  doubt  have  fnven  a  better  result  with  an  increased  opening  in  the  damper. 
Conrendy,  we  find  many  othen  with  too  lai^  an  opening,  as  for  example : 

'BMolt  lAt  lbs.  714  lbs.  7  54  lb*. 

TirdmiDe^      J  114  M  " 

BwDlt  6lS  Iba  8-W  lbs.  B-2«  lbs. 

And  about  a  down  more  thronriiont  Reports  3  and  3,  in  which  th* 
grwiest  effect  has  been  prodoced  by  the  minimum  of  area,  leading  thereftve 
totte  inference  that  a  more  restricted  opening  would  have  increased  the 

canbf 

..oogic 
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drawn  from  &k  three  Reports  is,  that  the  question  aon^t  to  be  Bolred  by  tfae 
Admiralty  coaS  investigation  remftins  exactly  where  it  was  for  all  practical 
purposee;  the  analyaee,  whether  proximate,  ultimate,  or  lithargic,  together 
with  the  boiler  experimanta,  bein^  in  all  senses  of  the  expreeaiDn  null,  void, 
and  of  no  effect  or  value  whatever. 

And  as  a  proof  of  the  little  care  taken  to  innire  acouraoy  to  the  whole  per- 
formance, we  find  at  page  10,  Report  No.  3,  that  eren  the  simplest  rules  (^ 
arithmetic  have  been  violated  in  a  Table  purporting  to  show  the  average 
oompositiou  of  the  coals  iibm.  Wales,  NewcasUe,  Lancashire,  Scotland,  and 
Derbyshire.  This  table  gives,  or  ought  to  ^ve,  the  composition  of  die  re- 
specHvA  coals  in  100  parts,  and  strange  to  say,  the  results  do  not  amount  to 
100  ii>  nny  nngle  insUnce :  the  Weli£  coal  is  more,  and  the  others  lees  than 
104,  t^u^h  the  oxygen  was  calcuhtted  from  th^loaa. 
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L  qI  a  Toladl*  m1  c<  u  agruabU  amtU,  aoabtMil 
KitT  of  tha  add  of  amW,  h  «U  m  Aa  pnialMr  body 
a  tani,  itTbd  diar«fer«  by  aona  abiatia  a«d.    If  tba 
B  b«  i«««Tad  bf  abaduU  alaoh^  and  »•  Nouiodar  di(t<*t*d  wilfc 


XCEUI^  ii  tba  inbaMtaU  of  atbar ;  bavinf  br  iU  ohamleal  tynbol  HAmO  +  Ju 
Ov    It  b  a  light  eolarlcM  atbaraoiu  liquid. 

ACETATE.  ^^elM^rr.;JEirirMn>n,0«m.)  jUf  laliiMeaDitMaiidof 'rtioh  tba 
aeetie  !■  Cbc  acid  eonatituenti  aa  aesUUi  of  foda,  of  iron,  af  oopper.  Aa. 

ACEZATE  or  ALUMINA,  ■««  R»  Uwoa  aad  lloaikAn;  of  Oom^  aeaOaam; 
rf  laoit,  aee  Iao» ;  of  Isu>,  tae  I^ui ;  of  Ijii%  ••«  Ptbouoioim  Amk 

ACEnc  ACID,  w,  aecordins  to  tbe  naw  DoioeKlataN  of  orBania  Atmktrj,  mttgU* 
tcUkjf^rmti,  balu  a  NitDpoiind  of  Uu  radioal  Boat;!  (Aa  C.  H(  )  and  ra^gaa  (OiX  ^*^ 
vater  (H  O),  font  eaniutt  be  bo^t  i>  tbe  ^  atat^  It  k  Ibnaad  oat  of  alaobol  h 
tba  aoatoaa  bnaaotatioQ,  or  bf  iU  os^gaoation  with  air;  it  ia  ptodnead  ia  the  Ay 
£«tiIlatiMi  of  MMt  Do>t-T*latila  orcania  conpom^  at  of  wgod,  gio^  itaMh,  Aa.,  & 
Ita  ■ppntaaeooi  danompcaitioft  of  the  irato;  ariotionaof  dtrieaBd  taitarfoaeidi,  ai 


laljnieea.  SaaUwukUK 
Aleobol  i*  a  eamponnd  wbioh,  e*«B  £lat«d  with  walar  aad  ^oaad  t»  tba  air,  ia 
aet  liable  to  qMDtMieotw  ehang* ;  bat  if  intbiaatate  it  ia  mixed  witb  jaaat,  at  a  tam^ 
pwatora  of  &om60°  UW^Fahr,  it  abaorba  oivgcn,  aad  peaaaa  into  aaetie  acid.  1^ 
eiTgaa  fonoi  fint  water,  witb  3  atoma  ot  the  BjdriMnB  at  tha  ethyV  wbarebT  aea^ 
■  eentrated;  tikarefara  athjlesida-hjdnta  (akofaoQ  beoomaa  aeatyloxide  njdratia 
(aUabjdsL  whioh  bj  abaorption  of  two  iBore  MtooM  of  oi^<%  wmrtifartti  hfdMtad 
Btatieacid 

lAlomAlaohoI  —        C4H.O+BO 

—  i  Atoms  Ujiiogta      ^  ^    _ 

—  Ald»b7d«  C,  H.  0  +H  0 

+  t  Atone  Oi^en  " 


Aeetie  Acid  Hjd.  C«  Hi  Oi  +  H  0. 

ItB  •Isaoio  w(i^  on  tbe  bjdrogea  aeala  fa  tharatiwe  M  ia  the  atota  of  hjdiatai  and 


glotan,  and  Togatable  nattara  wbloh  ooDtaia  tfaeaa  aabataooa^  n 


il  ftrj. 

nneaof  baat-KOt^  openta  *1h>  the  oiidabMi  of  almrfiol,  aod  thattl  .  _  ,  _.,. 

a*  nore  aM^>le  tba  anMaura  ^  tbe  Hixtora  to  tha  w.  While  iomr  ia  (raniniDted 
iilo  earixnio  atH,  and  alcobol  odIj  tbron^  tha  iBtairaBtioD  of  ^ntaa,  ateobol  »^ 
bcB  that  dMWga  bf  eootaot  with  iaalj  dlridad  platiovm.  It  ia  beoca  probably  tbal 
ta  wbatHCBUMa««t«Bi£iTnMotat>on,  thaTitalBctMU  of  tbepartWlaaof  veait  iiaot 
iiAi^tenaable,  and  Ibat  it  balons*  rathw  to  the  category  of  cbenioal  •Mnbtutioa ;  (t 


i*p«lar  M«6tfM«KHt  */laiiia 


i«£i^i«naable,  and  that  it  belong*  rathw  to  the  categerr  of 
Ik  amtaet  acAoK  ^Ufbif,  iS*  eatojyn*  tfBtnaUu,  or  thajM 
In  tbe  Tincgar  of  wine,  aial^  or  that  in  whiah  organia  ■ 
tbvewpean  a  paaaliai  mnli^^ant,  belongug  to  tbe  got 
|a  wuDf  aallad  mnt^r  mtUUr.    Aa  the  plaul  grov^  it 


t  AOEHO  AOID. 

Imtm  BTSutiuJlj  notMog  ttat  vatar.  It  eonUina  protup^  aod  oooiaqteiitlf  uota^ 
bat  lesTO*  DO  MU«a  whan  biimed. 

The  same  cinomstkacea  which  oovem  the  ■WD*snioii  of  tloohol  into  Tiotgor,  pr*- 
tide  over  that  of  wood  spirit  into  fomiia  aoid(acid  of  anti),6M«l  i^ilO^  of  gnun)uita 
TalerimiuMid;  and  pmbably  butvria  uid  haa  loino  sueh  organ.  With  renid  to  th* 
fonnation  of  rinegar,  H.  Domag  oiMerreB  that  everj  fenneataUon  hai  for  ili  effeot  to 
diiwciatA  a  compoand  inttt  a  more  simple  aCatej  but  the.BO-oalled  aaetou  ftementS' 
tioD  nnitea  alcohol  or  aldehyde  with  the  oxjgeo  of  the  air ;  heing  th«  only  «m«  a 
which  fermentation  represents  &  true  combination.  He  admits,  notwithstaading,  that 
t)u»  fermenUtion,  in  a  certain  pobt  of  view,  posMsses  the  cbarseler  of  Uie  other  far- 
mentive  actions,  namely,  the  eonaoime  of  an  orgauiied  substaooe,  and  of  an  organic 
matter;  the  one  being  a  fennent  (the  mother),  and  the  other  fermentable.  The  ejn- 
vanian  of  alcohol  into  vinegar  never  happens  in  common  casea,  witJioat  the  aid  of  ak 
■Ibaminoiu  snbstaace,  and  of  circumstances  EaTorabls  to  all  fermentations,  anch  u 
thapreaenoe  of  air,  not  onlj  at  its  commeDcement,  bat  during  its  entire  oonne. 

"^e  lactic  fermentation  ttaa  however  been  sometimes  miatacan  for  the  aeetooa;  bat 
k  may  be  dlstingniahed  by  it*  requiiiog  no  aloohol,  but  only  atarohy  or  saochariu 
matters;  ajid  afl«  it  begim,  eiposare  t:  vris  not  needed.  It  has  beau  supposed tfa»t 
•eatificBtion  is  analogous  to  nitrifieatioD,  as  to  tha  utility  of  poroua  bodisa  which  di- 
Tide  tiie  liquid  and  the  air ;  thus  ammonia  paaaad  along  with  air  through  platinnia 
qMuge^  g«nUy  uuted  In  a  tnbt^  prodnee*  mtrie  Mid;  «nd  pnmioettoiM,  ia  like  dr- 
onmatsaoaa,  oomune*  aolphurooa  add  aad  ovjges  into  the  inT^Brie ;  and  so  wa  h*T« 
Man  that  ■  mixture  of  alcohol  Tapor  aad  ait  onder  the  influenoa  of  (he  tame  aponga 
it  oonrertad  by  a  true  oxidation  of  the  ether  (of  tha  aleohoIX  first  into  aldehyde^  and 
afterwards  into  aoetic  acid.  A  like  oxidation  takea  place  in  the  wine  or  beer,  which 
being  purpoeely  left  in  casks  partially  filled,  risaa  b^  eapillarity  on  the  wood  abovv 
the  liquid  larel,  and  is  there  subjected  to  ths  poroua  mQueoce.  Hie  vineear  ia  maah 
more  rapidly  generated,  however,  by  the  vanons  artificial  methods  of  mutiplioatioB 
of  points  of  contact  witji  the  air,  presently  to  be  described. 

Vinwara  may  be  arranged  under  four  heads :  1.  Halt  or  augar  Tinagar ;  1.  Win* 
and  fruit  vinegar;  8.  Aloohol  vinegar;  4.  Wood  Tinegar. 

1.  Mali  vinrgar  is  manufactured  moat  extenaively  in  the  United  Eingdran,  obieflj  in 
England,  to  the  amount  of  fully  R,000,000  of  gallon^  on  which  an  eiciae  duty  of  td 
per  gallon  is  levied,  and  for  the  lioenee  to  manufacture  it^  bL  aunnally  roust  be  paid. 
Ibe  total  number  of  vintgar  manulitotorieB  in  thu  eonntry  is  about  Aft^ ,  of  whicH  five 
of  the  pHnoi^al  ones  are  in  London,  and  these  carry  on  at  the  same  time  the  manu- 
facture of  Bnlish  winea,  now  happily  emaucipated  from  the  trammels  of  the  £xi»*«. 
From  6  buahela  of  mal^  proparly  crushed,  loO  gallons  of  wort  in  whole  may  be  ex- 
tracted by  due  maihing,  the  fint  water  of  inftuion  being  of  the  temperature  of  ISO* 
Fahr.,  and  the  next  tvo  progreiaively  hotter,  for  exhausting  the  tolubla  aaccharina 
matter.  Whoa  the  van  u  oooled  to  76°,  trora  8  to  4  01IIODB  of  good  yeaat  are  stirred 
into  it  in  the  fermenting  tun,  and  when  it  baa  been  in  brisk  fermentation  for  sl>ont40 
houra,  it  is  racked  off  into  used  vinegar  casks,  laid  upon  their  side*  in  ■  room  beatsd 
with  a  atove  for  qniok  work ;  or  otherwise,  during  summer,  in  the  open  air,  under  ex- 

Spoaure  to  tha  ann.  The  caaka  should  be  only  abont]  filled,  aad  left  UDeloaed,  orloosa- 
covered  fWim  tha  rain  at  their  bung  boles,  to  favor  the  free  acidifying  action  of 
e  atmosphere.  In  the  ur,  the  aoetic  fermentation  may  not  be  eompletod  till  after 
the  lapae  of  three  montha ;  bat  in  atove-rooms  in  mnoh  shorter  tim«^  according  to  ik» 
temperature.  The  sour  liquor  is  tben  transferred  from  the  aeveral  oaakaby  meanaof 
a  flexible  pipe,  and  pumped  into  the  stove-vat^  whence  it  is  run  into  the  cUuifying  and 
flavoring  caaka,  called  "rapes,"  being  here  made  to  filter  slowly  and  repeatedly  through 
eondensed  heapt  of  the  atalka  and  akina  of  roisina,  called  rape,  which  is  the  refuse  of 
the  Briljah  wina,  manufacture.  Yinenr  thus  made  contain*  always  a  eonaiderabU 
q-cantity  of  gluten,  and  ia  Iherefore  liable  to  become  mouldy  and  to  putrify ;  to  coun- 
teraot  whioh,  a  certain  portion  of  anlphuric  acid  may  be  legally,  and  la  olwaya,  mixed 
with  British-made  vinegar;  but  that  portion  is  too  often  overpassed  through  avarice 
and  is  eert^y  ii^oriDUB  to  health.  1  have  (bond  by  analyais  in  a  aample  of  vinegar. 
Made  by  one  of  tha  most  emiueiit  London  manufacturers,  with  whieh  be  auppliea  tha 
publii^  no  leai  than  111!  grains  of  the  atroogcst  oil  of  vitriol  per  gallon,  addul  to  vine- 
gar eontalning  only  S'S  per  cent,  of  real  acetio  acid ;  giving  it  an  apparent  atrengdi 
after  all  at  oi2 j  4  per  cent. ;  wbereaa  standard  commerci^  vinegar  la  rated  at  S  per 
cent.  It  Is  a  remarkable  fact,  that  the  people  of  this  country  have  bad  their  vinegar 
palate  to  depraved,  that  they  prefer  the  vitriolised  vinegar  to  the  pure ;  and  that  all 
■ttempta  at  utrodnmog  a  batter  article  into  general  sale  has  proved  nbortivc^ — a  laet 
Jiiscreditable  to  our  nation,  of  which  aeveral  mstauces  have  oome  before  me. 

The  complete  aoidifleation  of  malt  wort  by  the  above  prooeaa  being  very  slow,  kaa 
gjvenriae  to  many  pr^ects,  more  or  leaa  sueceasful,  for  aaoeleratingit.  Bo  long  ago 
••  tiie  year  1814,  Ur.  Ham,  of  Iforwieh,  obtained  a  patent  for  expoaing  wort*  to  Ma 


Acmia  Acnx  i 

>  Moat  axinuin  nrihc^  br  mcami  of  &  TtTolTbig  jKim&  vhlifc 
tf  ikmrar  (tf  it  to  hll  nprai  Mid  tliTuagh  ft  bondla  m  bird!  twin 
wppgcted  in  th*  aiddle  id  >  Uijgt  ton.    Th*  air  had  tnt  mmtm  to  tba  tirin.    tC« 

,arb«i-« -»     •      ■     -  "    ■ 


viai,  b«iM  k«pt  at  a  tampnatiiN  of  ftcn  « 

botlMB (f  Ue ttt^ a>d  «aauaiullf  repnmpo^  .._.._,  .  , 

«id  vat  ioMbad  into  nod  Tinagaiv  utbar  b;  that  prnatat.  orprefcnbljbrraokiagotf 

«Mh^  and  azponnf  tt  ia  tbcK  to  a  tampatatan  Vl  U°  Fabr.  for  1ft  or  M 


HXPftia.,   by  itaam  pipM  attha 


.    ud  azpoauf  tt  m  tbcK  .    , ..  __     _  _    .    .  .    __     _   __ 

dajB.  Hadaofoandduta  wort nada  with  1  part  of  Baltmiz«d  with  aofrawbarln, 
fmpwtjKMaba^  affardadbrthianMaaaanaMaUaatnaai^.  A  wort  of  ap.  fr.  I-OM 
(MeienagtaTitf)wiII]rla)daTiiMprrfMveaiMproa(;«r«f  eparacat.  ofreal  aaatia 
add.  Thia  qnich  proeaw  baloaga  tattar  to  tha  aombaatioinlaaa  of  oh«wi«^  traoaforio- 
tfigoa  than  to  that  of  tha  feratntativ^  ai  faait  ia  not  aaaantiat,  though  it  ia  foaod  t« 
fnmt  aerriijanll^  a*  in  IkaaarraaiMHidiiialbnaatioa  of  aaaticamd  fron  tha  oiygana- 
lion  of  aloolMrf  aona  atala  Tinafar  ia  nted  aa  a  frraan^  or  aa  a  eaaUat  a^oL 

nnd^Maana.  Ham's  inatonetioaa  fcnr  aoMidarablanuBafaotoriaairf  Tioegarhara 

•^"MTataMtahad.withthaprediwtaBf  twoaf  wMehlam  ptaettaatljaoaraiawiiaiidj 

.. .   »"_ ^._.    .    .      .,   ttKarioagitT-    ■    '-" 


4BaaC«lMaph  London,  arapaTfaetapeoinianaof  aiiatieaoid  htlimAj  vm,  and 
al*>  fer  ManabetnriBff  pwpoaca.  n*  lattar  eompaof  liberallj  diaplayad.  In  tha 
■mA  OnUaxy  of  tha  Bujal  Bihibitioi^  at  Na  7.  Claaa  1.  labataaeaa  aaad  a>  fbo^  a 
■adalof  Ifcetr naatif)rfng  apparatifc  aanMwntadin  thdr  workk 

Aa  BMaJlaat  vfawBrmaj  ba  madafor  domertia  porpoais  bjad^ng  to  a  aTnip  aoD> 
■rting  of  Mkepoand  and  a  qnaitar  of  angar  far  araiy  gallon  of  water,  a  qnartar  of 
apantafBaodjaaaL  Tha  liqnorbeiaff  maintainadat  abaatof  fromTs*  to  SO'Fahr, 
teatilcatua  ^11  procaad  lO  well  that  u  3  or  S  dan  it  may  l>a  rB<k«d  off  turn  tha 
■iil'iaint  into  tha  lipeniDg  eaak,  whara  it  ia  to  ha  mizsd  with  1  ot  of  aream  of  tartar. 
nA  1  an. «(  nvMhM  raiaioa.  Whan  eomptately  fraad  from  tha  iwaat  taata,  it  alioaM 
bad(BW>gffclanr  intobottl<a,ai>dalaaal5«wkadDp^  Tha iaieaa of  cnrraata, goo*abar> 
ria^  andannjothar  bdlgaDonafraita,maybaacatifladalt£aratena,  or  In  ««mbiaatioa 
with  ^rapk  Tlnnr  made  1^  tha  abova  procaaa  from  annr  aho«Iil  hara  IbUj  tha 
Mnaa*  alMBgtk  It  wiU  koap  mvah  batter  than  malt  Tiamr,  on  aoorant  of  tha 
ilnnnrn  if  Knten,  ukd  at  thapraaant  tow  priea  vt  logar  will  not  eoat  m«r«k  when 
faednpoB  toaA  eUp^  than  1«.  par  gallon. 

t  Irtx  aHuyariamadaof  tbabeatqnali^,  andoo  thegreataat  Hala,atC>rleaDa  in 
¥nae%  ont  ef  wiut  wUd  hare  baeoma  more  vr  leaa  addnloiu,  and  ara^  therefore,  of 
■fcrioc  Talne.  When  the  nnegar  b  made  from  well-flaToarad  wiaca,  it  ia  preferabla 
toeTHTotW  fa' thaoaaof  tha  tablet  The  old  Method  poraiied  b  tha  *<iia^gT*ri«a 
f  tiati  merely  in  partiaOf  tiling  aaeriea  <rf  Urge  eaafci  plaead  in  X  or  1  rangea  over 
Hch  other  In  a  aallar  warmed  with  a  atora  to  the  temperatnreof  SS*  Fahr.,  with  tha 
wine  mixad  with  a  certain  prmorUon  of  raady-inade  vinegar  a*  a  tarmenb  Mora 
wiiaia  added  In  wieBaawre  email  portioniaa  fait  aa  tha  flratbJiibeeomeaMUflad,  tak- 
ing care  thataf^  rantilatioa  b«  naintainad,  inorderlo  replaea  the  earbonio  aoid 
predneed  hj  freak  atmoapberia  oxygaa.  In  inainw,  nnder  a  favorable  expotnra  of 
''lewindowa  and  wiUla  ofthe  fermeatit^ room  tottie>iin,artifielUheitianot  naadad. 
'«  wbde  Mt  i«  filled  np  )  with  T)D^ 
[ly  aftervardalgalli.  more.  Aboot 
It  Tin<^ar,  and  then  tncoeaalTe  addt- 

.    . _ __.    TbOM  are  laid  boriiootally  in  rowt 

ir  gswntne^  and  are  pieroed  at  the  opper  tnriace  of  the  front  end  with  tw« 
BDua :  sB^  aaBad  tha  (ye.  it  two  inohei  in  diameter,  and  aervet  for  poaring  in  the 
dwfjgea  Ihrot^  a  tunnel ;  the  other  it  a  tniall  aii>4iole  alongaida.  He  eaaka  alionld 
•eTer  be  Mona  than  I  fall,  otherwiaa  a  anlBdent  body  rfab  ia  not  nreaent  in  them  for 
krowimginpidaoatiteaUaa.  Atthawdof  a  eerUm  period,  tha  dapoait  of  tartar  and 
Ian  haenmta  no  great,  tfaat  the  eaab  matt  be  eleared  ont  TUa  ranoratlon  aanally 
taken  pbea  erary  ten  yean ;  bnt  tha  ftja,  when  made  of  welleanaoned  oak  and  boand 
wHh&on  hoope,  wBtlaat  UTeara.    The  winaaaweQaatheTineoriwodQeedihould 

i.ji._i..: 1 — i_Au — J  •>— T^hbeeeh   ohipa  eloaely  paeked  u  a  large 

newhat  aaeaharine,  or  too  alooboU^  they 
of  a  little  yaaat  or  eran  water  to  the  mix- 
d>onld  be  enrlebad  by  tha  addition  of  ioma 

._^ ^_. it  to  brii^  tnem  to  a  nnifonn  atate  for  prodoeiBg  Tinegnr 

ef  normal  itraSgtL    To  drew  the  faoawal  of  fredi  air  Into  the  nppar  part  of  Um 


auttifj  rehwtnntly,  and  need  the  additlOQ  of  a  Uttla  yaaat  or  eren  water  to  the  m 

tare;  and  wfcan  uieyare  too  weak,  therd>onldbaanriebadby  tha    '"■' *" 

'    *  '  a  nnifonn  atate  for  pi 

fceth  air  Into  the  w 

_j, ,  .. _.  , ro-inoh  tude  near  to  the  npper  It 

Aa  Uqnid  whan  the  aaak  iaftalltat,  by  wbichmaanatheheftryeariMnle  add  would  hO 


L  they  are  too  weak,  ther  d>onld  ba  enriebad  by  tha  addition  of  to 
ir  w&a,  to  at  to  brii^  tbem  to  a  nnifonn  atato  for  prodoeiB  -  ~'-  - 

.    jtL    To  drear  the  faoawal  of  fredi  air  Intothe  nppar  pi 

hogabaa^  it  wovld  be  adTlaable  to  pienia  atwo-inoh  tude  near  to  the  niwar  lerelef 


t  iXJBTlC  Aonx 

lUuMVptcj  &om  OrlMU^VBd  I  fimnd  thdr  ■peoifle  giari^  to  be  abovt  1  «I(i  and  Aih 
pnMn(Bgao[M«tioBaidhydnt«(«T;itillin«Mdd)totMfrt>mejptoDaari;1.  Oii«ortwc 
Mmplw  T«re  fuppoBMl  to  MDtaIn  Metifttd  eider.  31uB*dnltontu«  maybtUMMlkf 
nratMUdDK  thaTiDegar  «itb  Kmiiioiil^  aod  diSB  idfia^  folnUon  of  wciaU  4f  UnM. 
TMtmMof  limeii  ofeonnopncipitatadfronitheviDgTiiMgH',  irliil«tb*p«>rlTB>*lk 
•oidof  Um  «id<ir  Kffnrdt  bo  praapitet*  with  tha  lime,  but  »•;  1m  detMtod  bj  m«- 
teto  of  lead,  byth«  gliatenJBg  poariy  MMleB  «f  nulata  of  load,  karily  wlufala  in  tha  Mid. 
S.  AitaJml  Fiiiuyar.— Iliia  •pcaaeakiB  be«a  hitherto  man&otnred  chiefly  Id  Gei>- 
Mwr,  heriag  eommeDced  aooa  after  DibereiiLar'afiBa  diacorerjof  fluaaabrialaon  et 
tJmAol  iat*  B««ti«  b;  the  ^aaaj  of  pliOuumt  moAr.  Under  a  luve  gbie  bell,  he 
plttead  on  BhelToi,  fa  lach  or  two  apart,  saieral  aanoen,  oonteiniu  Ipinta  of  viae,  frith 
alipa  of  bleating  pa[>eT  u>  augpeBded  aa  that  thair  lower  adgee  dipped  in  the  epirlta 
O'er  and  alongBid*  of  tlwsa  eaaoers,  other  smaller  onetiretc  wt,  eoataining  the  blsok 
platinum  powder  moiateaed  with  the  spirib.  TheapparatuabeiiiKezpOBedtotbeBaii- 
■hine,  or  e«ea  pot  into  an  a^arUDMit  moderately  warm,  a  oupioni  fonnation  of  nnonra 
takeeplao^  witbanunifwtmoreauof  t«niper^un,aDdatreafc*afaaiid«iuedflDid  ran 
down  theaidaiof  tho  ball  intotkeenlNMeotbaain.  lliia  fluid  iaa««ticMJd,r*>altiaK 
tivm  the  aoidifioation  of  tha  alementa  «*  the  alaohol  bj  the  oi^a  of  the  atmiMpheried 
airinolndad.  ItiiaintereetingtrMufbiinationeaaMawithtfaaezhaiutioiiof  theoajaen, 

i._. "' "^ iwed  frcm  time  te  time  by  renovatioB  of  ^e  air.  One  atom  of  £eo- 

H  0  K  4«  parte ;  i 


Barta  therelbra  aff<H^  ISO,  and  reqaire  (or  tbia  conTcraioa  tiaarij  70  partaof  oinen,  il 
loviogtwoatomiofoxy^eafor  tlieabatraetiooof  thetwaatoouofhvdrogeB.  Bmeaai 
in  round  onmban  ooDtainaa  little  more  than  one  fifth  its  Toluma  of  oivReli 


r  oivBeD,  then  lOOO 
•  wil  oontain  npwarda  of  SOO  of  ai;^ea,  whieh  will  weigh  fiuiy  70  fraJn^ 
hunc  tba  quantity  reqniiitefertbe  tranafbnnaCion  of  100  grain*  ofaleoholinta  aoetia 
•eid  m  the  abeve  proooi*.  Two  atoma  ot  watv  are  alao  fermed,  equal  t*  18  ptus» 
In  praeCioe  it  h  found  Uiat  weak  nlsohol  aoawera  beat,  WiUi  a  bcHC  e(  II  enbM  feet 
(•paeity,  and  with  7  or  B  onnoea  of  platinum  mohr  property  diatribntad,  I  lb.  of  alco- 
hol may  in  the  couree  of  a  dav  be  eonrerted  into  pan  vinegar,  fit  for  erery  parpoa*  irf 
tfuUtchenortheohuniib  I  Dare  examined  tha  rinegarmann&oturad  from  qNrttiL  and 
found  it  to  be  eicellsnt,  u  it  containa  no  gluten,  and  it  is  thart^or*  notliaUe  toduaga. 
It  ie  not  poaaible  in  this  way  to  make  a  strong  aoetio  acid,  nor  can  it  be  made  at  all 
CD  the  large  eeale  in  tlua  aouotry,  on  aoooont  of  our  reieana  lawi. 

In  tha  aeqnel  of  Dobereber's  diicorarT.  another  Qennan  ohemiat,  M.  ScfantzeBltMll, 
applied  the  priooipla  of  oxygenation  tobaare  and  other  alooholio  Uqaoia,  fiw  the  par- 
poae  of  oonTartins  Uiem  rapi^y  into  vinegar ;  and  about  the  tame  time  U.  Wageomuia 
wmtnTed  hia  p^aHtiaior,  or  MMffbiider,  a  nmple  apparatus  for  &«  qniok  vinegar  nanv- 


.,     .._     ..,.    ._...  ..  _^le  apparatus  for  ll)e  qniek  vinegar  nanv- 

laotare.  It  oooaiata  ot  an  MtkentnbSt  feet  high,  St  feet  wide,  andS  faet  at  bottom,  set 
upon  a  wooden  frame  about  I4inchea  from  the  floor.  Fifteen  inahaa  abotathebottan, 
the  tub  is  pierced  with  a  htniaontal  r«w  of  eight  eqnidiaUDl  hdea,  one  inch  in  daemetar. 
Five  incheabeDeathlhoraonthof  the  tub  a  abongbaeehwoodlioopia&itenedtothe 
inner  BurfBca^  in  order  to  support  a  drenlnr  oak«i  ahal^  the  space  roond  the  e^e  id 
whiohii  stuffedtight  with  hemp.  This  ihelf  ia  parEorated  with  at  loaat  400  gimlet  helet 
of  about  t  of  an  inoh,  through  each  of  whiohaporoiuoottouviek  ia  let  down  aareral 
inchas,  haugiogbva  knotin  thatepof  theholeatite  upper  end.  Is  theeeiBa  oireslar 
shelf  there  are  4  holea,  11  inabin  diameter,  and  18  inohea  apart,  into  eoah  of  which  is 


enrratare  of  which  most  stand  about  1  inch  bau>w  tba  hdesin  the  aide  of  the  tab,  to 

EeTMtthe  liqnor  ooUeoted,  to  the  depth  of  about  13  inehea**  the  bottcm,  beiigMiUed 
to  the  empty  space  over  this  liquor,  the  bnlb  of  a  Uieraometer  it  placed,  iriule  the 
Itemaad  scale  pn^t  to  show  tha  interior  temperature.  Beneath  the lowerovter leg 
of  tbanphon  a  recepUon  cistern  ig  set,  The  month  of  the  tab  haaa  wooden  lid,  with 
afunnelftiediaitBnuddLeforthe  introdniitioaofttieliqDor  to  be  acetified.  The  wbole 
eapncitrof  this  tab  from  the  bottom  up  to  within  1  or  S  incbee  of  the  perforated  shal^  is 
to  be  filled  up  with  shaviDge  ofbeech-wood(preTiDn9ly  boiled  in  water),  or  with  ^rapc 
BlaUcs,  orbireh-twjga,  all  well  soaked  with  Tiaegar.  This  apparatus  being  placed  in  an 
^partment^  heated  to  fKim  80°  to  100°  Fahr.,  is  to  hare  its  uppermost  eompartmant  fill- 
ed with  liqnon  Thii  slowly  fillers  down  through  tbe  cotton  wick  thivads,  thanee  oral 
tha  surfsoes  of  Ihe  chip*  or  stolfas,  and  fioolly  into  the  aubjaoent  leeaivier,  having  baas 
txpoBodinltitmiutveryfrealy  (o  tbeair.  Theordinary  aoatifving  mixture  oonekta 
of  B  parte  of  proof  spirit*.  29  parte  ofri*ar  water,  IS  psrtairf  good  vinegar,  and  10  part* 
«f  olear  beer  or  wine.  The  water  should  be  herted  to  about  190°  befM*  Ibeolh^ia- 
gredientt  are  added  to  it,  whereby  the  nurture  aeauirea  a  genial  temperature.   After 


Aosno  AOtn  $ 

Mthm  MtnaDtiaMaittsdlkrouKli  tfa*  ippuahus  K  will  b«  found  imp«rf««tl7Meti- 
ttd,  Wtfi  thwafcic  majt  b«  p— g«d  Arcmfh  PHge  or  t«Kc«  mora.  And  •iDceth«nior«ileO> 
M  that  iapmcBt  the  ilover  is  the  procna,  it  i*  adviMble  b>  k«rp  twrli  part  oflh*  ipt- 
ritii«flnt,>Bdlo>ddit  inthgiabMiiiieDttrantiiiiniofW.  Th«  vmih-oistern,  vhicheon- 
Mm  the  aeettfjiBg  mixture  ihotild  be  tuj^rtwl  <m  •  ih«lf  nrar  tha  ceiling  of  the 
A>T»4Htcd  •partmect;  in  oid«r  ts  be  kept  aonstanttj  warm.  After  the  fir»t  oper»- 
fiMi  is  cnnplvted,  tka  interior  of  tb«  cutk  bcoomea  so  ■ctivaan  oxidinr,  that  the  add  1- 
tioB  of  Tinegar  to  the  nilitoTa  ia  no  longer  neceMarj ;  but  care  iihuuld  ml  trays  be  Cahe  n  ta 
ban  its  well  olarifiad  ai  poesibla,  in  order  to  prevent  the  depoaiting  of  mnrh  glnlen 
•pen  the  beoeb-cliipe.  Dr.  Kaataer  pnMribea  um  following  manner  of  making  a  malt 
nne  br  the  qoiek  Tinegar  proeeM: — Cmsh  together  SOlbi.  of  pale  baHer  malt,  and 
iOSbt.  of  ^>]«  vkeat  inalt,  and  Infiue  thMnin  lOOqnarti  of  water  of  I2S^FBhr.,  and 
y  with  800  quart*  of  hotter  water.  The  wor 


[bi.  of  n^  vkc 
trtrantanaAtl 


r  R«m  th 


«  he  eooled,  drawa  off  from  the  graioe,  fermented  with  jeaat  for  1  dayi,  then  tha 
Mer  ii  to  be  bairelled  ap  for  ma, 

1  hare  alMady  adverts)  to  theqnick  aoetifloation  of  malt-wort  b^Hr.  Ham's  patent 
■roceea.  lliis  baa  been  mounted  npon  alargvaealaof  late  Je■T^  the  air  for  nxyirenating 
&e  aleobol  of  the  waah,  prerionilT  fermented  with  feaat,  havin|^  l>een  supplied  from 
two  gaaometeia,  alternaCelj  mored  bj  steam-engine  power,  Twii  circumstances  attend 
ttia  qoiok  pncew ;  which  are,  tkat  a*  the  material!  are  not  thoroughlj  acetified,  the 
prodiwt  nait  be  left  for  seme  time  to  ripen  ia  casks,  and  the  resulting  Tineear  has  not 
IheflaTor  of  thatalowtjmadeinthaold  waj.  I  am  informed  that  a  vinegar,  eqnira- 
iNit  not  Bcrelj  to  B)  per  oenL  haa  been  produced,  but  one  fire  times  stronger,  hr 
•penlitig  with  an  apparatDs  II  tcet  high,  14  wide  at  bottom,  and  15  st  tup,  in  whieh 
aa  adequate  leiBperatare  waa  generated  during  the  oxidation  of  the  grral  luaM  at 
iimI  1 1  ialil.  withoat  artificial  wannth. 

%.  Cktmieal  »roe«ii — Aoetioaoid  from  the  pure  acetate  of  sodaia  formM  as  rollowa: 
— lOOttia.  of  UM  polveriied  salt  being  put  into  a  bard  glazed  stnnevare  ret^iver,  or 
iaep  pa^  fram  36  to  >S  tba.  of  concentrated  eulphnric  acid  are  poured  in  one  stream 
upon  Che  powder,  ao  as  to  flow  under  it  The  miitnre  of  the  salt  and  acid  is  to  b« 
Msde  Tcry  slowly,  in  order  to  moderate  the  action  and  the  heat  generated  aa  much  aa 
poHible.  Aft«r  the  materiala  bare  been  in  intima(«  cuntoct  for  a  few  hours,  the  de- 
<Bpo*itKiDiB<tfacted;  sulphate  of  soda  in  crvstalline  grains  will  ocenpvthe  boltoin  of 
"''■—'—'"'  "le  upnerportion,  partly  liquid 
If  time,  added  to  the  acid,  will 
lying  only  alitlleacelateinite  place; 
may  still  reninin.  it  is  unimportant, 
ould  be  Tery  injnrioua  Thin  is  easily 
moderate  heat,  to  dryness,  when  that 

"     ■      ■  »"r^ 


^rvstalli 
I  (hydra 


sel,  aod  radical  linegar, 
aad  panly  ia  erjatala.     A  small  parti 
heitfrooi  any  remainder  of  snlphnte  of  soda,  Ir 
aad  though  a  amall  portion  of  sulpbate  <rf  soda 
whereaa  wc  presence  of  any  free  sulphuric  acid  1 
dtteeted  by  evaporating  a  uttle  of  the '' 
naetal  aeideaa  bedistin^ishedfrom 

aadiag  a  tronblnome  distillation,  which  is  due  U  ... 

improTemeDta  in  this  prooeM,  and  depends  npon  thoinsoiubility  of  the  snlphiite  of  soda  in 
..^i.  .^A     Tt.  -uIphatB  c*  soda  thus  reoorered,  and  well  drained,  serves  anew  to 
if  lime;  ao  that  nothing  but  this  cheap  earth  is  consumed  in  carrying 

._ To  obtain  absolutely  pure  acetic  acid,  the  nbove  acid  has  to  be 

&>illed  in  a  glasa  retort  That  acid,  in  itserystalliiahle  stnte,  bnilt  at  £80°  Fahr,,  or 
110"Cby  my  axperimentsmade  with  a  pure  acid  prepared  by  U  Lemire,  of  Parit: 
■thttshaTc  rated  ita  boiling  point  114°  and  eren  120°  C. 

IheMlovini- table  of  (liespecifie  gravities  of  acetic  acid,  of  inceeaiire  strengths,  ia 
theraaltof  aaeriee^espernneotsmade  by  me  in  Glasgow  in  Hay,  IBlOj  the  liquid 
cryttaBiMblc  hydrate  being  t«ckoned  100: — 
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l-fflBS 

4S 

1D068 

X 

I-OTOO 

10 

IWSB 

40 

1-06U 

/      n 

I  ■0718 

68 

1D71B 

8S 

I  -0499 

f      •» 

1-OT88 

«fl 
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AOffnO  AOID. 

la  BtmHM  Jalkrf  igrida*  wn.  1«1,  O*  taU«  rf  Tui  dw  Toon  b  giTMi  to  Um 

•■      ■  ■    ideiuiU»    HtntM 

la  sell  of  dry  m 


la  BtmHM  Jalkrf  igrida*  wn.  1«1,  O*  taU«  rf  Tui  dw  Toon  b  kit* 
(OMOiUTe  qututitiM  of  dij  Halls  Mid,  oorrapauling  to  tmoBmiita  iuuitim. 
tho sp  gr.  of  Um  hjdnto  at  l-0fi7(l^  boing Uie acid  which oontaina Seil  of 


Id  my  labl^  the  aqiuTalaitt  hydnto  it  marked  1  ■Oti,  a  gn.'^ty  a*  low  aa  ii  probably 

7*    '      '    '     "       aula.    An  kcid  of  UrtM 
IIMIG  corretpoDdi^  in  my 
table,  to  W  of  the  bydrato,  or  SI  of  d^  add.    Id  geoeral  hia  gravitiea  are  a  tittle 


to  be  obtained  by  veu^ung  a  aelutioa  of  the  drained  emtala.    An  »cid  of  1  'MM 
aoDt«in%  aocordiog  to  Um,  SI  of  the  dij;  white  aa  acid  of  I-041G  correspondi^  ii 


bydrato,  or  SI  of  d^  add.    Id  general  hia jnavitiM  are 
^  it  onresponding  de^mca  of  add  etroogth.    lAe  above  ntuDbeie  in 

Stable  are  experimental,  not  interp^ated  f^om  «  few  poiIlt^  and  mif,  I  hope,  be 
edopon.  ThegreataetdeniilTiaeaBtobeprodQOedwheatiFoatoiiuofwatermia 
are  mixed  witb  one  ofthehydrau^flO.orSS  with  TT,  at  whidi  dilation  the  differsnoai 
of  density  are  Tery  lEnall,  and  minnte  error*  may  hare  oeenrred.  Whea  S  atoma  of 
water  are  added  to  one  of  the  hydrate,  making  7  atom)  of  water  in  all,  tbui  the  add 
Mqnire*  ila  primitive  liquid  daniity  of  about  11X12.  A  oarioui  analogy  exialB  in  thii 
reapact  with  nitric  add,  which  auffera  the  greateit  degree  of  oi^denaation,  in  tbe  aeriea 
of  its  dllntiom^  when  one  atom  of  the  real  acid  ia  oomUned  with  T  atoma  of  water. 

Pore  aoelie  add  pMeacaaa  a  paealiar  pnngeu^  thoagh  not  diaagreeablc  unell,  and  a 
•trongly  acid  taate.  It  oryatalliua  in  needlea  and  plat^  when  cooled  to  U'  Fahr.,  and 
ualt*  when  heated  to  Bl°.  The  apadda  gravity  of  the  eryatali  (taken  by  meana  of 
■piiita  of  turpentine)  I  found  to  De  IISS  at  66°  Fahr.  The  vapor  of  the  boiling 
add  IB  highly  oomboitibla,  and  boma  with  a  bine  Some.  Aoetie  aciahydratedUaolTca 
camphor,  gUadine,  redns,  tbe  flbrine  of  blood,  and  leveral  oreanio  oomponnds.  When 
iti  vapor  ia  oondnctsd  through  a  dightly  ignitadporcelain  tube,  it  i*  converted  enUrdy 
into  eaibonie  add  and  aceton,  an  atom  of  the  acid  being  reaolved  into  an  atom  of  each 
at  the  reanltanla.  At  a  white  heal,  the  vapor  ia  oooverted  into  earbonie  add, 
carburetted  hydrogen,  and  water.  He  acetite*  comport  themeelvee  at  elevated  tempe- 
ratnna  diflerently,  according  to  the  atrength  of  affinity  between  the  add  and  the 
bain.  When  thia  ii  weak  the  add  eacape*  undianged,  and  the  stronger  it  i^  the  mora 
add  m  eonverted  into  aeeton.  Acetate  of  barytee  afford*  mo*t  of  thii  tj^rituoM 
liqnor,  and  next  (o  it  the  alkaline  aeetatee  and  aoetata  of  lead. 

Acetate  of  eopper  yields  at  a  heat  of  400°  or  500°,  a  oonoaitrated  acetia  add, 
nixed  witfa  some  aceton.  Ilia  prooeai  waa  formerly  employed  for  preparing  radical 
vinegar,  aa  alio  that  of  deoiHnpoeing  that  of  acetate  of  lead,  by  inlphnrio  add;  bnt 
both  are  now  renouaE«d  for  tbe  prooesa  by  acetate  of  soda  above  described. 

Acetio  acid  is  a  pretty  stable  oomponnd,  as  is  evinced  by  its  eompound  with  aoda 
•ndpotaah,  bearing  the  heatofflOO"  Fahr.  without  decompoution.  Acetate  of  potaeh 
and  aoda,  disaolvedin  much  water,  readily  mould  and  deeam[>oae ;  bat  acetate  of  am- 
monia is  not  liable  to  ohanse  in  close  vessels.  Whsn  acetic  add  is  distilled  along  with 
peroxide  oi  manganese  and  sulphnrie  add,  it  is  converted  into  formie  acid.  Iodic  add 
ha*  the  same  s£ct  with  jpreoipitalion  of  iodine:  it  rednees  gold  from  ita  chloride 
withont  diaengagament  or  earbonia  add ;  bnt  it  do«a  not  rednee  mereory  from  it*  ni- 
trate or  salphatet  a*  formie  add  doe*. 

Tie  dmplest  reagent  for  pnrifying  common  vinegar  is  recently  calcined  wood  ehar- 
ooalin  fine  powder;  with  whieh  it  may  be  digested,  or,  what  is  better,  diatilled,  where- 
by a  portion  of  the  water  oomea  over  flnt.  and  may  be  got  rid  of,  while  the  stronger 
vinegar  is  a  later  prodaot.  Attempts  are  often  made  to  Kive  wood  vinegar  the  flavor  of 
that  made  from  wue,  by  adding  acetie  ether,  wine,  ^,  out  never  with  complete  effect. 
He  best  diagnise  is  obtained  by  mixing  in  some  highly  flavored  Orleans  vinegar. 
'  "  '      ■'  "iriUio- 


Malt  vinegar  prepared  by  very  slow  fermeatation  in  Uie  air,  acquires  a  peouliar  at 
raons  odor,  which  oonnot  be  imitated  artificially,  and  hence  persoDHaaaustomed  to  th* 
flavor  of  such  vinegar,  by  itself  or  in  picklss,  da  not  relish  the  viowar  made  by  the 
qoiek  oxidiiement  process,  either  &om  malt  or  spirits.  Even  subjecting  this  vin^ar 
to  the  aodon  of  rape  aoocnaplishes  imperfectly  the  object  in  view. 

Were  vinegar  pnr^  it  would  b«  rained  bv  its  speaSe  gravity  alooe,  which  at  all 
BtMBgths  under  60  per  cent  givei  exact  indications;  bnt  this  U  sddom  the  ease,  for 
ordinary  vinegar  contains  moreorless  glnten  and  otherorganio  matter,  such  as  caramel, 
or  burnt  sugar,  to  color  and  flavor  it,  beddei  snlpbanc  and  possibly  other  adds. 
Henoe  the  Excise  have  adopted  the  following  plan  of  acetometry  suggested  by  Messrs. 
Taylor.  When  pure  vinegar  ia  saturated  with  qnicklimc^  the  liquid  takes  a  dendty 
double  of  that  due  to  the  acetia  acid  present.  Ilui,  an  acetate  of  lime  of  sp.  gr.  1*018, 
eorrespoede  to  a  pure  vinegar  of  1  -009 ;  but  malt  vinegar  of  that  strength  has  ita  density 
raiaed  to  lHU  by  ths  gluten.  When  such  vinegar  is  saturated  with  qnieklim^  the 
aaatata  aoqnirea  a  speci£a  gravity  of  1-02S,  from  which,  if  the  five  due  to  the  glnten 
ba  3*dtMte^  tbe  remainder,  lOlB,  will  be  double  of  the  true  dendty.  Bevenni  pnxrf 
viMgnr,  ealUd  Ifo.  84,  haiy  aeocrding  to  thiaa  gentlone^  tbe 
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Aocna  jLOta. 

t  ■ 

1«1T0 

Do.   IDUT  da  da  IS  do. 

Dok   I-Uao  ia.  do.  »>  do. 

Da    l-0t70  da  do.  »  da 

Da    1-oeSO  da  da  40  da 

n*  sad  al  ttm  Ubls  U  th«  uh jdroo^  bring  itranm  bj  aboat  IS  pir  mbL  Qmm 
tfertaf  njtaU«giTiaaboTa  n*ehiaiMlanj|];ii«i»TinMr«anibtiflnt  iad«U)^ 
■DH  tbe  pri— B»  mad  pmiortion  of  Amiga  mattv.  Wlu  thii  vinr  SOO  ktium  «< 
MiboU  ba  onpCMtod  bj  tbo  boot  of  ft  ohkir^ONau  baUh  th«  rMidnan  vowW  Md 
^HaioedL  If  it  b«  wv.  tiOpbaik  mM  nor  b«  nuportod,  ud  iu  ugonnt  bo  wooT' 
kB«d  bj  nrodiiiUtfa*  wUb  nitrato  of  b«T7t«^  and  w«igUiic  the  wubcd  wid  dried  pr*- 
■pitato.  SroiTll8pMtoindie*fa4Vof«ilorTiU«l;  bntifwdiaoMilpbatecbapr*- 
lii,  their  amooBt  nuf  b«  iMortuMd  bj  ifnitiiw  tbo  abore  TMidDom  and  veicuM 
Aat  wmtiMi  n*  loM  in  igniliaB  will  Im  dno  M  ofganio  Hattor,  aeotata^  and  au- 
piine  aeid.  If  aa  alkaliBa  aMtaU  b«  preaent  aftar  inition,  the  raNd«nm  majbaaa 
■ftalic*  mrfaonata  Mitrie  acid  ii  b«at  detected  bf  addii^  a  few  dnm  (rf  a  dilute  •al> 
~  by  boiling  the  miztore;  wbMtheblaewiQpBMintft 
""  ■      '  nadv  mode  of  arii- 


afirtf  k«WB  jallowif  nitneaeid  be  preeeoL  IneonunMioaBManBdTmodeof  aab- 
■atwtbo  BtroDgA  of  the  vinegar  ia  wanted,  and  noMsgent  iaiMtteribrUMpnrpaaa 
A«a&biaaAaiiat«  of  potash,  twograimofwhidtBreeqiiiTaltiittoTerynear^oneof 
ahjdrooa  MOtie  Bei4  To  lOOor  lOOO^  of  thCTinogariaqqeationwahaTeoDlrto 
addbmaw«ig;bad  paroel  of  pouded  bioarboaate  of  utaaK  aaoagh  to  jHvdnee  nea- 
taafiaatioB  bj  a«  tart  of  litMOt  paper,  and  the  half  anmber  o(  gtaiaa  (•qoired  dvMtaatha 
HVibworpainaof  aeatiaaeidinlOOor  lOOOoftlMTinegar.  OranontBalaolHtioaof 
te  Ueaibooat*  ta*j  be  kept  raadj  made,  of  whieh  1000  water  grain  meanra*  ooataia 
UOotthentt;  t^eoeadilO grain  meaanraa  expended  in  nentrAvng  1000  water mia 
Beaanvaof  the  TJntBardoBMa  one  grain  of  real  aeetio  add.  Aatheextrit*tioas?«ar- 
beaie  add  front  tlM  biaaibonate  is  apt,  howoTor,  in  eofUBon  band*  t«  caoae  bUaaiaa, 
I  probr  aun^tia  aa  a  gmeral  aeidimetrieal  tei^  of  wUeh  1000  water  grain  nMaanraa 
ef  epedfiegraTitjQ-OWnentraliie  exactly  one  atom  of  aeatie  a«id;  that  i^Slgrainaoi 
OwanhydnnM,  wCOof  the  bTdraU;  tbarebn  after  adding  that  teat  annHwia  to  the 
naenrfuBtlr  reddened  with  Utm^  ont of  agradaaladglaai  tnba  till  the naatral  tint 
tf  oMOThaU^  thonnuberof  watwgrunmeaanre*  of  teat  axMDded,  being  mnhi|died 
dlkir  br  SI  orSOv  will  givo  for  a  pndoet  the  par  eantage  of  anhydrona  <v  hjdnrted 
aactie  aaid.  TUt  ia  the  method  I  have  pniaoed  for  vary  nuBf  yaai^  and  whidi  girae 
raaalta  of  pettMt  preddoo  in  a  Ikw  minntea 

Tmegnr  ia  ao  aztanaiTdy  anploTed  M  a  eondiment^  that  it  dioidd  be  of  better  qnall^ 
thaa  w  eoennonlT  on  nie  in  Uie  United  Kingdoi^  irttera  It  ia  almaat  alwaj*  eonta- 
■mated  with  oifof  *>trioL  All  our  pioklea  partidpala  in  the  eame  noiioiu  ingra- 
dieot  Tbe  finsea  of  Tinmr,  and  eren  ita  odor,  aa  in  the  vinegar  of  the  Ilree 
nnaree  of  m«t— ill*^  ware  !«•(  nppoaed  to  be  eooateraetiTa  «l  oootagioa  in  aiek 
nam;  bat  they  are  rather  iqioriont,  W  eoT«iiig  onwhdaaMM  unella  from  want  et 
dKeleanlinaM  and  Tcatilation,  and  dKraldncTarbo  relied  npon.  la  eofnbinationwlth 
■hmina,  and  aln  with  oxide  of  iron,  itia  extandrdj  nied  in  the  df  eins  and  printias 
of  eattOD,  DBder  the  nanua  of  red  liquor  and  iron  bqnor,  aa  UMrdanta  bi  bright  ana 


wUeb  abdnet  44  Iba.  of  hjdrogen  from  ^a  aloohol,  and  thna  generate  t9-e  it 
water,  karii^  the  aabatanea  ealled  aldehyde  (dehjdrogenated  aleobd^  which  er- 
rf  SM  eariton -(- 8 -S  b jdrogen -f- W -4  exnan. 


tt  obtain  eomneh  aeid  aatha  abor^  b 


eihie  faetof  air  oontaan  S9  Ibe.  of  oxygen,  tbe  qoantitj  batdy 
1«0  Iba.  of  aleohi^:   bot  a>  the  air  u  only  — ^-"-  -^— -» 


we  oen  af^roadi  to  it  the  better.    About  tMO  ' 

^en,  theqoantitybaMly  uaeeaaaryfor  aaeta^iiw 

,  «  Bjoovuij    Dflb  ■>  uie  Bir  la  only  partiaUr  itripped  of  Uiat  dement,  ma<i£ 

needal  and  thiaaxeeedTeearrent  carTieaoffaome  aleob^  aldehyde,  and  aoetie 

add.  and  aoleMona  the  prodnel  1(  on  the  other  hand,  air  be  too  iparinaly  iDpplied, 
Hililfla  aldehjde  ia  ebteflj  fermed,  whieh  iltea  oB,  and  laaToa  a  mawkiah  patrdying 
Baoor  of  no  Talaa 

we  may  complete  tbe  preoedfaig  riew  of  the  prodDction  of  aeetie  aeid,  by  ihowing 
Oe  rdationa  whidi  anbaiat  between  it  and  nuar,  and  dardi,  throngh  the  medium  st 
aleobd — fonreerrelatiTecomponndi,  lOOibaof  oaneraf^rareeonTertible  IntolOOlba. 
«f  rtard  nuar  or  gmpeninr,  by  bdlinf  it  with  anlphnno  or  tartarie  add,  and  abdraot- 
iagtlM  aeldby  meaiaofanalk;  and  that  wd^  of  either  kind  of  angaria  e^aUaaf 


t  AOETIO  MUD. 

jltUiDg.  by  rermtnUtion,  G  8^  Us.  of  altidtoL  IDO  lb*,  of  ktanh,  B  well  8Mcb*rifl«4 
■honld  afford  fbllv  100  lb*,  of  aUrch  sngar,  ud,  tberef«re,  OS'7  Ibe.  aleohoL  lli«M 
ara  the  theoraticu  qiuiitities,  but  thsj  can  nevtr  b«  realized  in  prACliea. 

A  quarter  of  g(K^  tnalt,  weighing  820  Ibi.,  eoataine  by  my  experimenti  144  solid 
•xtract,  which  should  yield,  first,  69}  alcohol ;  and  netf  100  lb*,  of  acetio  acid  hf  dT*t«, 
•qnivalent  to  IT  time*  that  wei^t  of  reT«Da«  proorTinagar  —  ITO  gallons  nMrlj. 

Before  the  ptoceas  for  prroligaeoiu  add,  or  wood  linear,  wwltaovn,  there  waa  onlj 
nae  netkod  of  obtaMag  strong  Tiaegaipnetiaedbrekemiini  a*dit  iiitBl  fUlowedl^ 
MBd  eperatora,  to  prepare  what  U  callad  radical  or  Momalia  tjaegar.  Ilii*  oootiBtB  k 
dBcompoaing,  hf  keat  aloMv  Uie  erjataUiaed  binacetau  of  eopper,  eoBtnonlr,  bat  impro> 
pvLr,  called  diatilled  reidigiia.  With  tbii  *i>w,  w«  t^e  a  sioaeware  retort  (;!ff.  Ih 
^  of   4    size    suited  to    the 

^  faaatitr  we  widi  lo  sysp 

•la  apon ;  and  coat  it  vitk 
a  nBcton  of  iie  elay  and 
honodnng,  la  make  il 
tiB»d  the  heat  better. 
When  tUa  eaailng  is  dipi 


toil    the  OTKallixtd    aa» 
tate    tU^tlr   bruited,   but 

tv,    1  Terrdrri  we  fill  il  asftt  ■ 

'^^-  '-  a«    it    will    boU    wiUKrat 

apOIiiv  when  tke  leak  ie  aeuideraMT  inelioed.  We  then  set  it  in  a  proper  fbraaca. 
We  attach  lo  in  neck  an  adopter  pipe,  and  two  or  three  gkibca  wkh  oppoBle  taba^ 
Iwei,  aad  a  hut  ^obe  with  a  TCrtieal  tabalnre.  The  ai^etatat  ia  lennoaHd  kj  a 
Weher's  tabe,  with  a  doable  brandt ;  the  shorter  iwnta  fhua  the  last  Rlobe,  aad  lb« 
other  dips  into  a  flaak  filled  with  diitiUed  Tfoegar.  ErerylhinR  being  Ikm  arrange^ 
we  late  the  joiningt  with  a  pallT  made  of  plpcdar  aad  linaced  oil,  aad  GOV«r  then  with 
ghH  paper.  Each  gbrfw  ii  placed  in  a  separate  batin  of  cold  water,  or  the  wbtte  trnf 
ha  pal  into  aa  oUoag  tnn^h,  thraogh  which  a  conMant  sbeain  of  cold  water  ii  made  lo 
•ow.  The  label  mnet  be  allowed  a  day  to  dr7.  Sea  day  we  pmeeed  to  the  diatiUa. 
lien,  tmpeiing  the  beat  Terjr  nicely  at  the  bcginaing,  and  Increanng  it  by  v«ffy  ikw 
degrees  lill  we  aee  the  dropa  follow  each  other  pretty  ra[>idlylh>m  the  neck  of  the  retort, 
or  Ihe  end  of  Ihe  adopter  tnbe.  Tbe  Tapors  which  paw  over  are  Tcry  ^h  whence  a  ae> 
■iaaof  slobeaare  neceMary  to  oondeiue  them.  We  shooU  renew,  iVun  tiaie  to  tiiiie,tiia 
water  or  tbe  ba»ins,and  keep  moiat  pleeee  of  doth  upon  Ihe  globe*}  b«l  Ihia  dsnutadi 
great  care,  etpedallr  if  tbe  fire  be  a  little  loo  brisk,  fbr  the  Teasels  become,  ia  that  oaai^ 
■•  hot,  thai  they  would  inlkllihly  be  broken,  if  toached  suddenly  with  cold  water.  It  is 
always  easy  fbr  as  to  regulate  this  operatioa,  acaonlin;  to  die  eouHioa  of  gas.  Cnmi  lim 
estreaiity  cf  Ihe  apparatos,  Wbea  the  air  babhlea  snooeed  each  other  with  i^eat  n^ 
pidity,  we  mnet  damp  tbe  ire. 

The  li^aor  which  pasaea  in  the  fint  halfheor  i«  weafceat )  it  proceods,  in  lema  oua- 
Hre,  from  a  little  water  aoBtetMMa  Idt  in  the  erystab,  which  when  well  made,  howvMit 
oaght  to  be  aabydroo*.  A  period  tirirea  lowaida  Ihe  middle  «f  the  process  when  w* 
s«e  the  extremi^  of  the  beak  of  Ihe  reuM,  and  of  the  adopter,  eavered  wiih  cryatale  of  a 
Umellar  or  needle  ihapct  aad  of  a  pale  gtiwn  lint.  By  defreea  (base  crystals  are  eairi- 
td  into  the  condensed  liquid  by  the  add  vapon,  and  give  ■  color  lo  the  produet.  Thoft 
ctyBtals  are  merely  aone  of  the  cnpreeoa  tall  feited  Dfer  by  (he  heal.  Ai  Ihe  prooesa 
approachoi  it*  eoaelosioa,  wefiad  morediffleally  in  raising  Ihe  Tapers;  and  we  mrt 
Ibea  augment  lbeitileaaitr«ftbeheBl,iaeTdertoconIinuctheirdia«ngBgFmenL  FMUyi 
«B  j(»dgethtilhapocenliallogelharfini^ed,wh«Blhe  glahaa  becesne  coU,Hitwl^ 
ilawUBgthelbmBeeiaattbcbMtart,aBd  when  no  mon  nqteca  am  erdved.  The  in 
may  then  be  allowed  to  go  out,  and  Ihe  retott  to  onL 

Ai  tbe  aeid  thaa  oUaiBed  it  alii^Uly  tinged  wiA  eop^er,  it  man  be  rectified  bcAre 
■btingiag  it  into  the  marltet.  For  Ibi*  paipoee  we  my  make  nae  cf  the  came  apfaialo^ 
only  tubalilaliBg  lor  Ihe  stoneware  niort  a  glua  one,  idaeed  ia  a  aaad  balk.  All  Iba 
gbbei  ought  to  be  perfbeHy  dean  and  dry.  The  distillatian  it  to  be  eoadadcd  in  tba 
naial  way.  If  we  divide  the  prodaet  into  thirds,  the  irat  yirids  Ihe  feebket  aeid,  aad 
the  third  tbe  atrongeat.  We  ahonld  aot  posh  tbe  proccsa  qnito  ta  dryneas,  becaaaa 
Ibeie  remain  in  Ihe  last  pntiont  eertaia  iuipnritiaa,  which  wiMdd  iqjnre  the  fia*ec  ti 

The  total  uM  thne  obtained  fbmt  acarly  one  balf  of  the  wdgbt  of  ;he  noctale 
employed,  and  Ifae  reaidaom  fermi  three  tentbat  so  that  aboat  two  lentbi  of  Ihe  acid 


■OT<d  Ihim  the  coU  nUit.  Tka  vet;  « 
^  ladMd  ekoDiMa  lo  tiT  diOnM  Mtbili  to  ahttk  an  tiMMid  «a«MlMl  1>  ike  »M. 
We.  Thaa,fir  exaBnla,mMrtra«Uil«BornlFkiittBMidhMkM>i««Mrik«d|  M, 
boi^  Ifamt  the  ndinl  Tiatnr  vlMmMd  a  Um  m;  klwm  «MdM  Mtptaa»M  MiiV 
i<«lt  wiwk.il  to  thmbr4*ffmd«r  AM  ivMl  mM  lk«  mr^ 
[■thti^p— Mafif  WBdl,«p4gtw>  — ffwHuw.  h  (■*• 
-'iX  lb>  rneedwg  ftoccN  viU  toatBM  to  ba  fnAn«'  ft*  Mk- 
«  mkc  M  cAm  f  u1k«r  iMdittad  by  «nealid  oDi^  nth  W  tbM» 
«f  menan,  iKnatet  itc 

1  P}ni%^nM  ^«tf,  «r  IFaotf  rii^v— Tbe  i]nmaif<w—tmg  thii  add  ft  ftaMii 
tf»  iM^eiMnl  propertf  of  bcailf  to  lepwala  tbaelaiMMxf  TCRctablei-'' ' 


(U(  iA  tbe  bodies  (abjedad  U  il*  actkk.  Tb«  iiifiUini  pf«p«nwB  of  ll 
mia,  Bot  only  in  Ibe  different  (otataMC*,  bat  tlH  ■»  tbe  Hnw  ubftnM*,  wtlMllt  l> 
lbc4tiTeearb«*thMbMBfN*WcrkM,«ccMdMt«dwia*ara«l«HikilL  WW 
««  Jidi]  ■  TcgetkUe  bodr  in  •  doM  TtMcV  w«  «bViB  u  IrM  ibc  iMMid  «BUr,  «r  tt« 
d'TecetUioB;  Ibere  ii  Bnl  tamed  uotber  portita  u  Water,  M  lb*  MpeNM id* tb«  (SET- 

C«ad  bydnif  SB  at  the  badj ;  a  propactkaal  qaaatitj  of  ehnrcoal  k  let  free,  ai^  wttb 
mccouTC  mcrtaac  of  Ibe  bcal,aniBll  portion  of  Aneoal  eambinei  with  the  ain«> 
tadbidiofFH  lorotm  ae«tka«id.  Tbit  WMoeMadere4,fbTM(aeti»e,Map«eBUara«l4 
tad  wu  accordingly  allol  pyrofa'gvMa*  acid.  ^  tbe  piopertiM  il  carbon  bee^M* 
prefoadennL  it  acBibinea  witfa  Iba  albtr  priaeiplaa,  and  Iben  mmm  enipyieaaalk  «il  to 
nlaiilized,  of  little  color,  bnl  wbicb  bacoaM*  tlMcker,  and  of  a  daAar  tia^  ahraja  gaalB| 


tcoportkaortBrbonicoxF^  Hie rcnainder  «f  tbe channal,  *rbicb  could  Ml  beeatriat 
off  IB  tbeae  tereral  eombmalioae,  to  Ibond  k  tbe  nlotV  aad  pwttrwa,  anally,  tbe  Aim 
afthe  TcptnUe  body  wbid  fhraiibad  it.  Eiacc  naddad  bava  bcfon  lo  rcaMn  on  tba 
dilTaeot  opeiatioas  of  Ilie  ana,  and  to  raiia  1^^  lo  a  krel  witb  KicBlUc  lewarebeit 
tbtrbare  inuoduaed  into  aereral  brancbeaof  aaiiBlMlaK  a  ■mliitodeirf'fciipm'aneati, 
rf  vbjeh,  brmerlT,  they  would  baldly  ba*a  df  iil  tbtM  inweplible.  Thni,  lo  pa<ti(  ■- 
lar.  tbr  nroeaa  Tor  earboaidu  wood  bta  baan  aiogalarlT  ineUwaKd,  and  in  reTarcnoe  to 
aaranUca  ba*  been  dariTad  from  teraial  pndntti  tbal  foo- 

Tba  appaialna  emidojed  Tor  oUainii^  erode  riiia(arfh)ni«oed,bT  tbeapseyof  beat, 
—  are  large  iron  CTlindcii.  In  ibia  conntrr  tbey  arc  Bade 
of  ca*I  ir(ai,aad  are  bud  bmizentailjr  in  tbe  ftmuceg  ia 
France,  tbcj  are  made  of  ibeet  iran  rireted  lo^elber,  and 
tbejr  arc  act  upright  in  ibi  £re.  Fif.  2  trill  give  an  ae- 
nrate  idea  of  tbe  Brilitb  plan,  wUch  to  vacb  tbe  nmc  na 
tbat  adopted  for  di  ''  ""     """ 


Ibat  tbe  crliiidcrt  for  tbe  pjrBlifneoni  add  ■ 

neiall)r  larger,  beiu  frefacnllT  4  ftet  in 
r  8  feet  long,  and  built  horiiontallr  ii 


tbal  tbe  Atme  la  oae  fiinwcc  Bay  play  anaad  two  et 
tben.  It  woald  probably  annter  batter,  If  their  liie  wera 
bniDgbt  nearer  tbe  dimejuiona  ef  tbe  f»*'light  retorta,  aad 
IT  tbe  wbole  qrricta  of  wcijung  them  were  aiMiilitad  to 
that  oTceal  gas. 

"nefafisiWlaK  airangemeol  to  adopted  la  an  cieelleU  cata- 

blidiBent  in  Gla^ow,  where  the  aboTC  large  eytiadoa  arw 

-  S  Icet  long,  mi  both  enda  of  them  prefect  a  Tcry  Utile  bijwi 

rfc.  Onemdbuadiicorroaiil  pUleoTcaat  iron,  well filtcd,«dft«l]r belted 

to  2,  fhim  the  ceolie  cfwhich  diic  ab  boa  Inbe,  sboot  6  inches  diameM',  pmceeda  and 
alCTB,st  a  rsbl  angle,  the  maintabeoTrttfHgeration.  Tbe  diameter  «f  lliis  Inbe  aq>  be 
lho9  to  14  n>diea,Beecediii;  tolbeawnberofeyltnden.    Tbeotberendof  Ibeeilaads 


ii  called  the  mmth  of  the  retort  t  Ois  to  ekaed  by  a  diie  of  Iron,  smeared  r«t»d  it 
by^y  lale,andte«irediiiitipiaacbrflrwadtea.  Tbe  charge  of  woe  "' ' 
tetoabonlScwt.  The  barf  wo»fc    oab,aA,bard^aadbeeei>    steal 


The  keat  Is  kept  npdiaiBf  the  day-time,  and  tbe  nunaee  to  aDowedttieael 

dsriag  tbe  iilgbt.  Jttxt  inomini  the  doer  to  opened,  the  charcoal  remavcd,  and  a  new 
ebne  of  stock]  to  introdneed.  Itw  avanga  pradnel  of  crude  Tiacgar  called  pynllf' 
■MM  a4^  M  31  g^lsAB.    KtoModicaBtaminaled  witb  iar,toof  a  deep  brosraader. 


10  Acsnc  Aont. 

nd  hM  « iih  p.  of  J-OBO.  Iti  total  weiglit  u  Ikanftn  kboni  MW  Ita.,  bat  Hie  raMiurT 
ohuM*!  ii  Ibaod  to  wdgh  no  more  than  on*  Ulh  of  the  mod  enplofad  i  licnee  nculr 
INW  hall'  of  th«  pooderaUe  mattei  of  tht  wood  to  diMipcted  In  Luondeninble  ;•««• 
CMnt  BamTord  (tatM,  thU  Uie  elureoal  to  eqaal  in  weight  to  more  than  fbur  lenthi  of 
the  rood  ream  which  it  to  made.  The  eoont^  emrteont  to  hare  arisen  AtHn  the  iligfal 
heal  oT  an  o*en  to  which  hto  wood  wu  eipoaed  in  a  fUai  ejrtinder.  The  retolt  now 
given,  ii  the  siperieaee  ol  an  aninent  maanfltetoriag  diemiet. 

The  crude  pyroligneonf  acid  to  rectified  by  a  lecond  dirtillatioa  in  a  copper  itlll,  in  the 
bodrofwhiehabont  tweniygalloni  of  Tiacid  tarry  matter  are  left  fl«n  ererylOO.  Ilha* 
n<rw  become  a  tianaparent  brown  vin^ar,  haviag  a  eoDiiderablr  empjrreiuiMitic  snelL 
and  a  sp.  gr.  of  1-013.  Ill  add  power*  are  inperior  to  thote  of  the  be*t  hoaeehoM 
vinegar,  in  the  proportion  of  three  (a  two.  By  redietillaiion,  ntnntion  with  qniek- 
Ume,  evaporatioa  of  the  liquid  aeelate  U>  drfneta,  and  eoBTertion  into  acetate  of  *oda  by 
tnlphate  of  aoda,  the  empyrenmatic  matter  to  to  completely  dissipated,  that  on  decom- 
poeing  the  pore  acetate  of  toda  I?  lalphiiric  add,  a  perieetly  colorlesi  and  giatefal  rbe- 
nr  rises  in  dtolillatton.  It*  strength  will  be  proportionable  to  the  concentration  of  the 
deeompoainf  acid. 

The  acetic  acid  of  Ac  chemist  may  be  prepared  atoois  the  following  mode*  t — 1.  Two 
paiti  of  fused  acetate  of  potash,' with  one  of  tbe  strongest  oil  of  vitriol,  yield,  by  slow 
dtotiUalion  Iram  a  glaM  retort  into  a  refrigerated  reeeiver,  coneentnted  eeelic  acid.  A 
sntaUportionofsnlphunnis  acid,  which  eontaminales  it,  may  be  remored  by  redtoliUation 
beta  •  Ltlle  aeetale  of  lead.  2.  Or  four  part*  of  good  lagar  of  lead,  with  one  part  of 
snlpharie  aeid,  treated  In  the  same  way,  afford  a  slightly  weaker  acetic  acid.  3.  Gently 
ealeined  sulphate  of  iron,  or  giecn  Titiiol,  mixed  with  sugar  of  lead,  in  the  prcportion  Ol 
1  of  the  Ibrmn  to  2)  of  the  fatter,  or  wiU  acetate  of  copper,  and  carefhlly  distilled  from 
a  poneUin  retort  into  a  cool  reodter,  may  be  also  ctmsidered  an  economical  proees*. 
But  that  with  Innaeetate  of  eopper  above  dncribed,  is  preferable  to  any  of  Ihese. 

Dligoeons  seid  is  coaducled  ia 
inee.  loto  Isige  cylindrical 
iveted  sheet  Iron,  and  haviDg 
1  sheet  iron  cylinder,  the  wood 
coal  to  introduced'.  To  the 
a  cover  of  sheet  iron,  a,  to 
Ith  bolts.  This  vesiiel,  thw 
se,  a  vast  retort.  When  it  to 
it  to  lifted  by  means  of  a  swing 
i  ftaroBce,  D  (Jig.  4),  of  a 
vessel,  and  the  opening  of  the 
dome,  B,  made  of  miionry  or 
ing  thus  arranged,  heat  to  ap- 
«  bottom.  The  moisture  of 
i,  bnt  by  degrees  the  liqnor 
id  becmnes  sooty.  An  adopter 
toteral  cylinder.  Thto  adopter 
Uie  same  degree  of  incUnatloa 
3uiag  apparatus.  Tlte  mean* 
ling  to  the  loealilies.  In  cer- 
oeans  (^  air,  by  making  the 
I  keries  of  cylinders,  or  some- 
*of  casks  connected  blether) 
ised  for  condensing,  when  it 
ibundance.  The  most  simple 
appaiatoa  employed  for  Ihto 
pnipose  consist*  of  two  ey 
linden,  r,  r  (Jig.  4),  the 
one  within  the  other,  and ' 
which  leave  between  than 
a  sufficient  space  to  allow 
a  coasiderable  body  of 
water  to  circulate  along  and 
cool  the  vapors.  Thto 
double  cylinder  to  adapted 
to  the  distilling  vessel,  and 
placed  at  a  ceitain  inclina- 
tion. To  the  Bxtt  double 
tnbe,  r,  r,  a  seesad,  sad 


AORIO  AODl  U 


TW  wuer  it  Mt  ta  aimhtiM  hr  u  hsntoM  atMM 
Mv  adopted  is  Buy  diSanU  Mua&eMliM.  fnm  Ikt  Imwm  Wnmitj,  «,  af  lb* 
l}Mt»  d*  caadenm,  •  perpndknkr  taberiM^whiM  kulk  thMM  U  k  Utile  man 
tam  Ika  nort  devrntad  pofal  of  Ika  ird^  Tkc  'VaMr,  nrabbcd  l^r  «  tiwTVoir,  u 
ortm  It  ntww  nf  iha  nipwHicmlw  tab*  Unach  fka  lowrr  pail  of  Uw  (tMoi,  ui 
Bit  tbt  vhote  apue  betWM«  tta  iMblt  Cflafafa.  WW*  ih«  appanlM  n  ia  udoa, 
Ike  -npta,  aa  Uwy  eoodeaM,  naa  lb«  lanpataiare  ef  Uw  water,  whidi,  kf  the  colaaa 
B  L  0, »  pcoaed  to  ibe  a^er  part  of  the  erllMkn,  and  raM  cmr  bjr  the  hodI  k.  Td 
tkii  pot  ■  Toy  ahort  talc  it  allaehwi,  whkft  ta  bnl  lowanli  tba  pinad,  ud  •erma* 

i^  appantae  k  taminatad  bf  a  caadail  la  brieha  earcrad  aad  Mak  k 


■—■  of  aa  <^(iSu«  pip^  iate  a  {mat  watiTaii  i  Ibe  tuba  wbh^  icnifaBUa  tl 
flBSes  i>W  tlM  liquid,  and  tbw  iaumptt  M^aiaatloa  wilb  Ibe  bride  ef  tbe  appa- 
Bdaa.  TbeaBaigBsed|a«iibr«n8btbaefcbrM*aB*crpipC8Mi,ftca»eMaribaiiite  . 
rfOeeoBdaUtotheindcrpeiteriBeaAfitef  ibelbnnee.  Tbeaa  pip«a  an  IbniA- 
ed  wilb  ■upeoeki  1^  at  MB*  dtaUMe  la  fteM  tribe  fbnaee,  Ar  tbe  porpeae  of  ntala- 
liit  >be  jet  af  tbe  gaa,  aad  iatenaptiab  at  pleaaar%  conmanieatlaa  wbb  Ibe  iaaUa  tt 
Ibi  aiiiBratBa.  The  part  of  the  pipea  wUcb  lamiaatat  bl  tbe  fbraata  riiea  paipiudiaa 
hily  acreial  iaebei  ebore  Iheiroaiid,  aad  it  axpaadad  like  tberoeetf  awaleriacoaa,  m, 
IW  gat.  If  Btaaa  oT  thia  diapMitbM,  eaa  diatribate  becir  aaHradT  uderlbeTteefl,  with. 
tK  bbSbbs  tbe  pipe  «Udi  eoadaete  il  to  be  obitraeiad  br  Iha  Ad  ar  Iha  atbca. 

Tbe  itBpenMre  B«(«aiT  to  tifct  the  carbaoimtoa  i*  aoi  eoaddtraUe  t  bowenr,  at 
Ac  bBt  ii  it  laiwd  ea  h«b  H  to  Bahe  the  lettela  red  bat  t  aad  the  dantioB  ef  the  praeeta 
■  arrratarilT  propaeiiead  to  ihe  qaasthr  ot  wood  carbaaiud.  Per  a  Ttiad  wWeb  thai 
GMlaia  ^aat  ft  BtMn  cabe  (Mtrir  S  eaUt  Jida.),  8  boart  ef  Ire  !■  tafldcat.  It  b 
kMw>  Iktf  Ihe  eibfhatlan  it  atnpleta  bf  tbe  color  of  the  iave  of  Ibe  faei  R  li 
dntofa  pdlowidi  red  t  it  hteomii  aAcrwardi  Uaa,  wbca.  mora  Mibeaie  eo^de  tbaa 
eatfeaaiebr^ngeaia  evolved)  aadunraidtlheaadttheeaDttMllrtlr  wbke, —  a  drea^ 
tlaaoe  eviaf,  pnbobtr,  to  tbe  hniee  bciH  nore  haaied  at  tbit  ported,  and  Iha 
caobMtiM  boog  Bon  ecBopktc.  There  b  aliOaaathermeaat  of  kamring  the  Hate  of 
Oe  fnctaa,  to  wbieb  reMBcae  b  Man  fteqmMir  had|  Ibat  la  tbe  codiaf  oTtht  Bitl 
Bbn,  wUeb  aw  aot  aarTaawied  wilb  water  i  a  fbw  drape  tt  tbb  laid  ire  Ihnrwa  apea 
thdr  aaifbe^  aad  if  tbejr  cvaperale  qaiatlr,  ft  b  Jndfcd  ihtt  the  taldaaiiea  b  Bofldeat. 
Ihe  adspUr  tabe  b  tbea  aafaiied,  aod  b  eUd  iato  iti  Jnadloa  pipei  the  trUeet  era 
iaaednidr  dapped  with  plttot  of  ilea  aad  pbaler  loam.  The  Midi  cover,  c,  of  Ibe 
famaea  b  flm  nMmd  br  bmm  «f  the  twteg  naae,  tbea  Iha  eriiader  toelT  b  HJM 
att  tad  rrplind  iaMwdbtdr  by  aaetber  ana  ptevhmd)'  eharged.  Whea  the  crHidcr 
wbidk  haa  beea  takea  o«  af  tbe  rnnaee  b  eatiidr  cmM,  ita  cover  b  remartd,  aad  the 
dMNDBl  b  ciipiied.  Five  eaUe  Bdtrt  «t  wood  (brabh  abeot  7  ebalfami  0  dee)  tad 
a  balT  tt  cbeieeaL  (Fo  BodjaaaHnaa  «t  Ihe  waod^vineftr  appantna,  tee  Chucou 
a  Acnii.) 


bviac  dtieiibtd  the  hiad  at  appaiatat  nnhired  to  ebtaia  Mroligaeoat  acid,  f  thai 
BDWdeldltbebtetBoded'paritJbgit  TUt  acid  bat  a  reddbh  browa  color  i  H  bebb 
b  adaiiaa  ■  peMim  tf  eupTKBBatte  ofl  aad  «f  tbe  tar  lAieb  were  flxned  M  Ihe  taoe 
tb^  aaolber  portioa  of  Ibeae  pradoeta  b  ia  tbe  Mate  d'  a  tbo^  tohlnrc  t  tbe  btta 
mtj  be  tnanaud  br  repote  aloae.  h  b  etawd  above,  that  tbe  fiitlllinf  appaiatna 
"- -ietift  n  a  aabteiiaaaau  I'ttti  vol»,  where  the  predneia  oT  all  tbe  vcMcb  are  nbieA 
A  CD^Boa  p«Bp  *»—«<—"■  with  the  Tceervdr,  aad  eiDki  to  fci  verj'  betlOB,  In  order 
llal  it  may  draw  off  onty  (be  atratan  d  lar,  which,  aeeording  to  ito  freatcr  dcndty, 
■wapata  tbe  lower  part.  Tnm  tSae  to  titoa  the  pninp  b  worked  to  rtaiove  the  tar  aa  K 
a  ikipiwiii  iT  The  mar  voir  baa  at  ita  top  aa  overflow  pipe,  whfcb  dteehei^n  Ihe  dea^ 
M  aed  into  a  datan,  Ihn  wbkh  it  b  twea  by  Btaat  or  a  tecoad  panp. 

Tbe  pyroGneooe  acU  Unie  aepanled  Ooa  the  aBdIaadved  tar  b  tiandbmd  ft«n  ihh 
d«Aa  iato  large  aheet  iroa  boilera,  where  ita  tataratioa  b  effected  diber  by  qnlckliBc 
<r  If  dBlt,  the  latter  at  which  k  prdteble,  at  the  Ume  b  apt  to  take  acBie  of  tbe  tai 
iMacoBbfaatiBi.  The  add  paita  by  aalimtioB  wHb  a  new  portion  of  the  tar,  which  b 
iiMiiiil  by  Abanart.  The  neutral  adation  b  then  allowed  to  red  ftir  t  anffidnit  Use 
btaibdearpaito  be  Aawa  off  by  deeantatbn. 

The  acdate  d*  Uae  thoe  obtained  bdicaiet  by  the  hydretnetCT,  belbre  belaff  mixed  wItt 
Ibe  vatot  at  ednkandM,  a  degteo  cencepaDdiac  to  tbe  addimelrle  dcfree  of  the  laid 
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ipluTcJ-  Thb  lOhdini  nutte  ettpontcd  tm  H  rtmAa  ■  specific  smvRr  of  MI' 
(19'  Baata^),  kRct  irlikh  0ier«  h  ulded  To  it  a  tanrsted  solution  of  Eolphate  of  soda 
Tbe  acids  eiebaaga  baset ;  lolpliaU  or  lime  precipitates,  and  acetate  of  soda  remains  ij 
Kdntioa.  In  aume  maaafaetares,  instead  of  porsaine  the  above  plan,  the  tnlpliate  a 
•oda  h  dimotved  in  tbe  bot  p;n)iigDeons  add,  Which  is  anennrds  satnntted  vixh  chaU 
tt  lime.  B7  Ail  laeaas  imi  water  need  be  empli^ed  to  dissolve  Ihe  lulphate,  and  ae 
oofdinglr  ^ix  fiqnw  it  tAbdned  in  a  concentrated  form  witfiont  eraporation.  In  bolJ 
Modea  Iho  wilpluue  of  Ume  Is  allowed  toaettk,  and  the  mlutiMi  of  acetate  of  «oda  is  de 
eantcd.  The  leaidaiiBi  is  id  aside  to  be  ednleorated,  and  Ihc  hrt  waters  are  etnplojei 
ftK  waging  freab  portioiui. 

Hie  acetate  oTsoda  which  results  (Vom  rhl*  doable  deeompodlion  it  altennitb  crap 
•nte4  till  it  attain  10  tiM  deniitT  of  l-2Bli  or  I'3>,  aeeocdtai:  to  the  aeasoa.  This  so 
tatiea  it  peaied  iat*  Ian*  errttallliiiig  TCweli,  bmu  which,  at  the  end  of  9  or  4  daj« 
Keeorda^  to  tlicir  capant;,  the  molber  wti«n  «k  de«anted,  Mkl  a  fini  errnalUxatioD  i 
«b«inedarflionhoidal](TtaBi,*hiEhaMhigtil)r«oIorada«d*«Tba^.  Thcirfaeene 
■te  SMtj  patitlMd,  and  their  edges  var  sharp.  Hm  nxttber  waten  are  mbmilted  t( 
■DCceHive  eraporadoas  aad  errMalliaatloDt  till  thej  lefliae  to  errslalliie,  and  ther  ari 
tkaa  buttt  loeoiiTert  (hem  latocarbcnauof  inla.' 

To  atoid  gntttwink  proportions,  whithare  alwaja  iii)iff><nu,  bf  the  has  of  timewhiel 
th^  oecation,  and  bf  Ibe  fetd  lesvllt  to  which  (be7  oAe«  iMd,  we  thonld  detennini 
npetineatattr,  bcArehanl,  the  qoaatttie*  ahaslatdr  Meenar;  Ibr  the  reciptoeal  dccom 
poBtien,  MpadaHy  when  wa  duge  the  aeid  or  the  svlphate.  Bat  il  var  be  remariin 
that,  Mtwithitaiidiag  all  the  preoaatiou  ««  can  tahe^  th«(e  !■  ahraii  a  noiahla  qnantit; 
oTtnlphateof  nda  and  acettee£Bl,irtiieh  diMppeutoUllTb  this  decompotition.    lltii 

______  » —  .>._  _! laaoelhatanlfhaieof  nda  aad  atttUa  of  lime  do  not  eMDpletel] 

IS  I  have  aaentaibed  br  esperteaat*  «■  a  tttT  eauideraUe  tcale 
.  Md  tliiu  •  poftion  of  «tcb  of  them  k  alwart  lotl  with  the  molhtt  waters.  It  might  bi 
tn|!tiosed  that  by  calcining  the  acetate  of  line  we  wold  eorapletdr  destroy  its  empr 
Knmatie  oil  |  bat,  though  I  have  made  muy  apenments  with  this  Tlew,  I  aerer  eonU 
•htaia  aa  aeelale  capable  ofaiiiTdlng  a  lolnraUe  add.  Some  aauiaAMnircrs  prerer  ti 
anhe  the  acetate  of  soda  by  tireet  salaiaEioa  of  the  acid  with  the  alkali,  aad  think  thn 
the  blBfaer  pnc*  of  this  sahstanne  is  eanqmsated  by  the  teoa<imyof  tima  and  hel  whiel 
1t|rs£ices. 

The  aoetata  of  aoda  is  easily  pariied  by  crystatUntions  aad  tomflwtiont  the  Isitei 
praeest,  when  well  eondncie^  freeing  it  conpletdy  from  eroy  pattide  of  tar.  Thii 
taneAetion,  to  whidi  the  ntme  of  fnsioa  taay  be  given,  reqiires  great  care  aaddezietity 
it  is  aaaally  done  is  shallow  cast  iron  boOBrs  of  a  henu^heikal  shape.  Daring  ail  thi 
ttee  that  the  beat  efabotrt  SW  Fahr.ia  applied,  the  fnaedams  mast  bediUgentbrwiuk. 
•d  with  Takes  I  an  operuion  whick  eontinaes  abaM  24  hoartfcrhalfa  tanofBaterials 
We  mast  earefnlly  SToid  raising  the  tempeiatDra  so  tdA  at  la  doeompoaa  the  aeaUua 
and  he  snre  that  the  heat  is  equally  distribWed  1  fbr  ifanr  paint  of  the  mass  eMtre  iat4 
deeompoaitUB,  it  ia  propagated  with  sach  rapidity,  as  to  be  eieessirely  diffieslt  to  tto] 
ita  progress  ia  destroying  iha  whole.  The  heat  should  sever  be  so  great  as  to  diaeagagi 
any  tmoke,  even  when  the  whole  acetate  ia  liquefied.  When  there  i*  no  more  lrolhiB{ 
■p,  aad  the  uaat  flowi  like  oil,  the  opetation  is  Snished.  U  is  now  sllnwed  to  oool  in  e 
baoT,  or  it  may  be  ladled  oat  into  Bo4Uda,  whish  is  piefkiable. 

Whea  the  acetate  is  divolved  in  water,  the  eharooaly  matter  t>oaecdiiig  ftan  tb4 
decomposition  of  the  tar  most  be  separated  bj  filtratioa,  or  by  boiling  ap  the  liqaor  U 
Iha  a^edfia  gravity  I'II4,  when  the  caibonaeeovt  matter  thUs  to  the  bottom.  On  eva 
panrtisg  the  clear  liquor,  we  obtaia  an  aeeiata  perfect^  flae,  wbidi  yields  beantifai 
dyitals  on  eooling.  Ia  this  stale  of  parity  it  ii  decomposed  by  s&lphaiio  acid,  in  ordai 
lo  aeparata  ila  acetic  acid. 

This  last  omratioB,  however  simple  it  appears,  reqnira  no  little  care  and  skiU.  Tin 
Keetale  of  toM  eryiCdtiied  and  ground  ia  pat  into  a  capper,  and  the  Qeccasary  qaantit] 
cfiolphorie  acid  i;fl-S42  (about  3fi  per  cent,  of  the  salt)  lodecoofnte  almost,  but  aO 
all,  the  aeetatat  is  poorad  aa.  The  materiali  are  lefl  to  not  on  each  other )  bj  degrea 
Ihe  acetic  aeid  quits  its  eombinatian,  and  twi^  apoa  the  snrfacej  the  greater  part  d 
the  resulting  snlpliate  of  soda  falls  ia  a  pulveraknt  {arm,  or  ia  somII  granular  crystal^ 
to  the  bottom.  Mother  portioa  remains  diaaalTed  bi  the  Uqaid,  whiu  has  a  ipeeiAi 
gnvily  of  1-OS.  By  dittulation  we  separate  this  renaiader  of  the  sa^ihat^  and  finall] 
obtam  acetic  acid,  Itiflng  a  specifiegiavityof  1-05,  aaagreeablc  taste  aod smell,  Ihongl 
towards  the  end  it  beeomee  a  HtU*  eEapjmmnatii^  and  oolorad;  for  which  resscm 
Ae  last  portitnu  must  b«  k^t  ni>«rti.  Tne  aeid  detticed  for  table  osa  ooght  to  bi 
distilled  in  an  alsmbic  wlioao  capital  and  oondaating  worm  are  of  silver ;  and  U 
make  it  very  fine.  It  may  be  afterwards  infosed  over  a  little  pure  aoisMl  okareoal— 
the  wall-washad  residuum  of  thu  Prassiaa-blna-works  bLkofc. 
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la  a*a  Arty  ^M.h  hfM  n  avwr  •<*»  tf  tha  An*  itonf  vhi^r.    IM 

*«HI*  b  mC,  h*«anr,  «Mnal«d  dkcoilr  W  iti  ipecifa  CMvitr,  bat  bf  tb«  ipaclh 


_       »  BMler.    TU*  (Ml 
ft  Uiv  MiVMtk  of  TDfteiArt 
ir  k«  WM  wiOi  TtpUUi  kIbMI.    TIm  prapn  UMafUiii.Md 
I,  i*,  tht  qmMil7  «f  alkaliM  nancr  vbkk  ft  c<VM  wdfkl  «r  Beware  sT  it 
Fi>r  tlu«  pwpMB  it>  bi«wkaa«i«  «f  [HImIi.  Mowaalf  called  ia  tht 
'e,  N«T  be  ii<oyert  verr  aoTWi»Bl)y.    A«  h  I*  a  Tery  wuteiB 
ie  mght,  ^  lb*  k)idra(H  ndtx,  ■•  1O0-&S4,  wUk  Um  u«u* 
«M  if  antie  aeU,  hf  Ac  mbc  i^ii,  to  &MW3.  if  wa  aMiMU  2  fraiu  af  Um  bi«B» 
"^^^  na  a^oiTBlsl  to  1  of  tha  mi  acid,  we  thall  eammit  a»  apiweaiaUa  <  "       " 


DO  gniai  IB  100  n 
itkMilbrtbaM 


-, Mra,— Tortn . ,     

vaf  gniniafvslaeatieiailialkBttBaatitT.  Tkat,  1000  traioa  oT  tha 
MOTepaata,  waald  ra^falre  50  a>iawm  rf  Ihe  acatiiaelrieal  aOwliaa  B«lalK«,  itewiaf 
Aat  ii  eoMaiaa  00  pMBt  of  nal  aeatk  aeU  In  1000^  or  ft  par  aaat. 

It  is  eoauDoa  to  add  t«  porilad  vaad  rlaagar,  a  Uitle  ■*t4ie  atkar,  at  earaatdiHl 
Anat)  npar  la  eolar  it,  alae,  ia  FranaBt  ataa  wwm,  la  knr  iL  lu  bUaehlaf  efled 
■faa  nd  abbagc,  which  it  hu  been  emplored  u>  picUa,  ia  otriag  ta  a  liltla  aalphanwi 
MiL  lUa  Mar  ba  icoHnad  by  RdiMillaliaa  wUh  parwjrde  oT  wanganeaa.  ladee^ 
I  la  rvitt  the  ppaMgnaoae  acid  iolaljr  hj  didilliBf  it  with  pemrda  ar 
'  d-waod  chaieoali  or  br  dlitiUiaf  ilaitha' 
Ht  Mcb  aeid  iala«  fa  Ihto  oaaa  by  tha  li» 
«af  ibatne«ri. 


a  aliea  plattag,  fyi  praparaiff  aeelair  oTicaa  aaUed  laeii  Lutcaa,  ui 
■ectatE  tf  afanwa,  wBa4  Ban  Li«tm  i  Which  tea.    '  .     .        .        _       . 

tad;  rcl  ^hea  k  aaataia*  ila  ataal  qmnl 
leettia  if  IcMd  wB  hardlf  crrMalUaa,  bat  Ion 


ila  ataal  qmntil;,  WUr  nalificallM  af  lanr  ■ullv,  tha 
I.   TUiavil  M* 


aa^B  the  precipftatiaa  of  a  hrawn  fraaalar  aabMaaca,  a 
Hcge.    The  lolBliM  heiag  eAerwaidi  liatfcd  with  bnJMd  cl 
md  faraiihua  ntnlar  crjMali  «f  ataiaia  or  aufar  of  load. 

Prinli^neonauidpaaMssciiiB  a  verTnninenIdr|;Tee,anttvB&«MaBlp(apa[tiai.  fkik 
Mi^ad  in  it  Cm-  a  few  haan  maf  W  an«rwatdi  dried  bt  the  air  wilhaal  cxaiaptingi  bat 
fi hicMii  hairi,  aad  aoaawhat  katfcer-ltte i  ta  thai  Utla aada  of  rmarraiiaH  dsaa  ■« 
Miau  vaD  far  baldhei'i  neal.  Fiah  are  -— f™  aored  with  it.  See  Pva^^onM 
■laeri  Pwaoxiuc  firaiai  PtaoYoua  btairt  Piaauaiiaena  Aov  aad  Twaftaai 

bUM,  (Mi^OIS  galloaa  ofTiaMar  paid  a^  ia  Eaclaad;  in  18«B,1^9».Mf  { 
mi  m  \a*0,  a,O81,I>0i  npmi  which  tl>e  gT<iae  aouimt  of  dnU  waa^  rauaelirelj, 
SMOML  ■«;  M.448J.  Hi.  M  ;  aod  iS,9^6L  ISa  id. 

Id  Sogtland,  in  theMtiw  jeara,  19,636  gaUoaa;  I<SS9;  andl^HT;  oawUcktha 
4at7<hMRed  «m,  reapeetiTcl^  I30J.4a4d:i  Uli.  b.:  and  ilU.  lOc  Td 

In  Irahad,  in  the  nma  jear^  «8,l&8gaUoui  S0,ti08;  aadH^Sia;  on  which  Ifea 
d_wa»40If.«a  **.;  iiOt.  18c;  and  46eJ.  ISa 

rTBR.    Am  appantac  fcr  datarmiaing  tha  itrasfth  of  nocgar.    See  tha 
faeacdnc  attkla  Car  a  deMrfption  of  m;  diDfU  melhod  of  aaatiBuUy. 

ACZIOXK     The  new  chemical  name  of  pyro-acetic  enirik 

lOD  OP  ABSEHna    (^t«*v>«ajat,rr.i  ^rcttulMw^Oeim.)     Baa  Amhia 

AdDfl.  A«lataorclMiaieallubataiKai«beratitarii«dbvtbenn^>ar^«f*omhiDii4 
with  aad  aeertraUnig  the  alkaliMa  aad  othar  baaea^  and  of  thereby  lovmiag  a  paaaliat 
daa  af  badiea  ealkd  caita  Tba  aaib  whidi  coaatitule  olgaete  «f  apaoial  maaabntara 
fcr  caiaBemal  paiyaaa  are  tte  folhnriiu  :-~aeetio,  areaaioo^  oarboni^  (4reM>c  Mt(i% 
hydrecyanie,  laali^  nnciatia,  aitri^  coaAi^  phocphMte,  laliibaiat,  Urtaiie^  whieb  ea«t 

ACIDDUniUL    "--  ' 


ACK09PIBE.     IPImHmU,  Ft. ;  AaWMia,  Gcaia.)    That  part  ot  a  garamali^  eaed 
which  bolaaiila  caU  tlw  pliaaul^  ar  j^anea    Sea  Ban  aad  Hau. 
ACmnaM.    Soau  rear*  age^  Mr.  K.  Boat  aunoaooed  that  ho  l^ddiMaToredlhab 


AttM$M,  trrna  th«  6r«ek  br  a  ny  of  th«  tim.  H«  hM  ghen  th*  foSowing  itrikiDg 
avidcDees  of  th«  truth  of  liii  diwoTar;,  deriTed  from  Um  Tssatable  world.  That  tlu 
'  I  piindplewai  neeesurr  to  gennination  th  (hown  bjths&et,  tliat  letdapUeod 
th«  intltienM  of  tlw  Mlsr  raja  transmitted  throngli  yellow  glMi  iroald  not  ger- 

.  1. >, 1 ._   the  penmge  of  the  af*^-' — -'-"-'-      ■ ^ 

_  taioed  a  lai^r  amoui 

it  any  otjier,  beoauM  it  wai  neoenary  at  that  leaaon  for  the  genoinatjon  of  tteit 
and  the  daTelonneiit  of  bod*.  In  aanimer,  acain,  ther«  vm  a  Uig«  proportion  of  the 
ligtit-grriag  pnnolple  neoetMiy  to  tiM  fonnatlOD  of  the  voodj  portionitdplanti;  and 
towaraa  autanm  Ule  oalorifio  heat  giving  or  ripening  principle  of  the  lolar  raji  in- 
ereaaod.  It  rgaolted  from  thaw  prinaplea  that  the  recent  nee  in  greenhoiue*  of  «hite 
Gemuta  A«et  gltm  was  moat  objeotiooabla.  Under  thia  kind  of  glaw,  planta  were 
•object  to  an  injuriont  solar  inflaen«e  which  they  had  not  tuffered  nnder  the  old  crown 
claaa  It  b«eame  therefore  neoeuary  to  dieeover  tome  method  to  eat  off  thoae  para- 
thermie  rayi,  whieb,  pawing'tbrouch  the  white  gian,  aoarohed  and  browned  partJcalar 
portions  of  the  leaver  withont  entUog  off  the  other  portiooe  of  the  raji  which  were 
neoeaiary  to  the  growth  of  the  plant  WiUi  th!a  riew  Mr.  Hunt  hai  devised  and 
uiptied  at  til*  Saw  obaervatoi;  a  gre«i  ^tm  atained  with  oxide  of  oopper,  wbieli 
wectnally  eidades  the  injarion*  paraUiermio  tayi^  wliUe  it  admits  the  oUier  solar 
rays  neeoaaary  for  the  pluit,  as  freely  aa  ordinary  white  glaaa  In  the  mannfaoture  of 
this  green  glass  it  was  eaaential  that  no  manganese  sboud  be  naed,  aa  was  the  oas«  in 
white  giata.  If  manganeM  wen  used,  the  g1a«  wonld  after  a  while  aianme  a  pinldali 
bae,  which  would  mora  freely  admit  t^e  burning  rays. 

ABDITIONS.  Such  aitides  aa  are  added  to  the  rnniEnlin(  wash  of  the  dirtillei  are 
dirtlnguiRhcd  by  Ihii  trivial  name. 
ADIPOCIRE.  Ft.  (FitttBadtt,  Germ.)  The  fktty  matter  gnnated  in  dead  bodiea 
^  buried  under  peenliar  cirennutaneea.  In  IT86  and  1T8T,  when  the  churehyinl  of  the 
'  AnOfMUj,  at  Parit)  was  cleaned  orn,  and  the  booet  trantponed  lo  the  ealaeombs,  it  was 
iiacoTO«d  that  bM  a  few  <tf  the  ccdanw  were  eanTOted  into  a  •apanaeeona  while  tnb- 
•tanec,  more  eapeciBll)'  many  of  iboie  which  had  been  taterred  br  fifteen  year*  in  me 

J.   .-  .1 f  MM,  in  coffini  ekiaely  padied  togatba.    nete  bodies  were  flat- 

e  of  Uieir  mutnai  presMrei  aad,  thoagh  they  generally  retained 
their  shape,  there  waa  depoaitad  imnd  ihe  bonet  of  MvenI  a  gtayiih  iriiite,  loinewhnt 
•oft,  flexiUe  nbatanca.   Fonrerojr  presented  to  the  Acadamy  of  Sdeneet,  in  1789,  a  com- 
irehantire  ueinidi  npon  this  phenomenon,  which  appeared  to  prove  that  the  fkn;  body 
waa  an  ammoniaeal  soap,  containing  pboeidiate  of  lima ;  that  the  (ht  waa  sfanilar  to  iper. 
BUKCti,  as  it  asanmed  on  flow  eooUag  a  Ibliated  eryslalline  Arnclnre )  as  alto  to  wax,  aa, 
when  rapidly  cooled,  it  became  granalar :  hence  he  eaHed  it  iMipeeir*.  Itt  melting  paint 
waa  SMSo  C.  (126-0''  Fihr.).    He  likewise  compared  this  aoap  to  the  fkt  of  gaU-atones, 
and  snpTKited  it  lo  be  a  natoral  prodnct  of  the  alow  decomposition  of  all  animal  matter, 
except  bones,  nails,  and  hairs. 

This  inbalance  waa  agaia  examined  by  Chemnl  in  1813,  aid  waa  Grand  by  him  w 
aoniain  margarie  acid,  oleic  acid,  eombiaed  with  a  ydknr  aoloring,  odoioas  matler,  be- 
aidca  ammonia,  a  little  lim^  polMh,  oiyde  of  iran,  Mils  of  hctic  ^d.  an  aiotized  anb- 
atancer  and  wat  theralbre  eonndered  aa  a  combinattoo  of  margarie  and  deic  acida,  in 
variable  proportieaa  (wheoee  araae  ha  variable  ftiaibility),  bnt  thai  it  wat  not  analogouB 
with  either  apemacetf  or  choleaterlne  (^allstonet).    These  ht  aeUt  are  obvknitly  gene- 
nted  by  the  reaetiou  of  the  ammonia  upon  Ibe  maigarinc  and  oleine,  though  Ibey  even- 
teally  kite  the  ftieater  part  of  that  vulalile  alkalL 

According  to  the  viawt  of  both  Gay  Lasmc  and  Chevrenl,  this  a^fodn  proceedn 
aolety  from  the  pre-enitlng  fat  of  the  dead  body,  end  not  from  Qie  fleah,  tendons,  or  ear~ 
lilagea,  aa  had  been  previously  imagined ;  which  had  led  lo  tome  expenalTe  aiid  abortive 
■tlemptt,  npoit  the  great  icale  «f  mannfketure,  to  convert  the  dead  bodies  of  cattle  into 
'^''~-at%  lar  thepnrpoaet  rftheeandle-inakeror  aoap-boiler,  by  exposing  them  for  aome 
» the  action  of  moirtDre. 
Ton  Haitkol  made  experimenla  dnring  2B.  yeai*  npon  thia  tnbjeet,  from  which  be 
WbiTed,  that  there  Ea  no  (brmation  ot  adipodre  hi  bodlei  bnried  in  dry  ground ;    that 
h  moiti  earth  the  At  cf  the  dead  body  doea  not  laercaae,  bnt  changes  into  a  fetid 
t  •  .......  ,  .,  .  ,t(nit|,er  (Qjp  or  candles i  that  th* 

r,  leave  belilnd  after  3  yean  a  pvre 
n  9iA  anmiab;  that  the  inleaunet 
._  .  t,  without  aay  pnrilcation,  candlea 
nay  be  made,  at  toU  of  tmeD,  u  hard,  and  aa  white,  at  from  Ueaebed  wax;  that  from 
odaven  immencd  fur  3  yean  in  stagnant  water,  more  ftt  it  proevted  than  ttvm  llMwe 
b  rnnning  water,  but  that  it  aeeda  lo  be  purified  before  It  can  be  made  int»  aoap  or 


ALIBABTEB.  U 

ADm    "HialMinnrtalMtiBBMoramiM.      It  it  tgoMtimw  MUad  th*  drift.    Sm 
]lin>a  and  KiuLLDaal. 

ADULTEaATION.    Tka  debariag  anv  product  of  maanfaatDr«  MMCully  eb«mi- 
nl,  by  A*  iatrndimtiiMi  of  duap  materiut,    Tba  art  of  Moartainittg  Uig  piniilimnai 
«C QwtTMal pradtMto  wHl  b«  taoght  aadar  tha ipaoiAa  objaaU  of  munbatnra. 
■gram.    SeaEnaa. 

iWUilTY.  Hm  dMDural  torn  danotiBK  liia  paeaUaf  aUraetivv  fbraa  whioh  pn>- 
iMMtkeeomUnatMB  ard»niiiflarnUtaiio«a;  ud  a*  of  an  alkali  vitli  an  adJ.  or 
of  Kipfanr  witli  a  matal  It  U  oft^n  allied  electiTc  attraction,  to  diatiiigakh  it  Irom 
pMcalar  or  aohawTt  attraetioB,  bj  vhiili  paiiielaa  (rf  lib  kinda  of  mattar  ara  eon- 
ad  ;  afid  baeanaa  it  duplaji  tha  povar  of  aalaeting  ita  prafarabla  awnnlatiia  lli  . 
_J  jiafaaaiaa  bclonfta  ta  ehemiabj. 

ASARIC.    A  tptof  «t  MttM  <r  hwa^  «kkk  gmvi  ia  daaghOki  wkk  tta 
NboTiraaitaflcMdaaldadcdre.    It  li  widto  beeaaMrtiUa  iato  a  kud  of  ebtaa  iak. 
A6ATE.    A  bUoom  Bincral  wUak  k  ant  into  aeal*  aai  other  braalbr  the  «aan« 
kfaboTjndkrr.    SnOn. 
AIB.    Gee  Ta>TTUTioH. 

ALABASTER,  ia  a  atOM  uoaUr  wUle^  aad  aoA  «MM|k  la  be  awatcked  tj  Itm. 
fkoeara  twn  Uada  of  it :  tha  grpaeoui^  whiek  iaowrelTa  Dalnial  ■ea^-crrataUIae  aal- 
(haWoTlinkei  aadtheeakareowalabaater,  wkiebiaaeartMHIaaf  line.  Tbeeticatal 
^iaahraraaf  the  latla  kind,  and  ia  mm  eataeBed,  becaaea  it  ii  agreeaUr 
dani  and  eapeciallr  wiik  aoac*  of  homej'jdkm,  TvUow-bnva, 

^, r,  toaeepUhla  of  laiuac  a  Mutle  poUah. 

MoTlhepaiMoraUbaater,  ihaaaifamilrariu  textaia,  Ika  hcaalrorhi 


iliora. 

«  idabartfT  it  Oreqaealtr  liMad  aa  a  retlowlA-aAiie  drpeaile  in  eartaia 

_  ^■walecUtUeiaprio(orib«kiad  it  that  d*  tha  bathe  af  tea  FiKppo, 

jaTiMeaar.  TW  water,  akieW  knilkig  hat,  raaa  aTar  an  eaoraoaa  mate  of  atalaetiiee, 
«kieh  it  kaa  8— ed,  aad  bolda  the  eaiboBala  of  line  la  tolntiaa  by  neaaa  of  talphara^ 
ad  tjidngea  (aecotdiaf  to  M.  AleaDdre  Branfaivil))  which  caeaMt  bj  eoataet  of  tha 
alDavhefe.  Advantaga  haa  been  taken  of  tUa  popertr  to  nialce  Mua  rrihaai  of  eon- 
"i  kanlaiaa.lij  lilaiiai  wwldt  sf  tBlphai  Terr  obliquelT,  or  akanal  Bpri|hl,  in 
-'  batmn.  Thate  tnbe  ara  mraoanicd  at  the  top  wiU  a  hria 
»  of  the  apriMr  "Am  having  depoiitcd  ia  an  eitanal  eondnit 

iaieal,  it  Bade  to  low  B|ion  Ihw  wooden  eroea,  lAera  it  ia 

■itifacd  MM  little  (traa«lela,  aad  thence  leU  lUl,  npon  the  nlphor  eaata,  a  pracipilala 
"  '  'la  uooU.  From  one  lo  Ibar  Koalh*  are  i«- 
a  of  the  depoaited  enuu  By  «na)»- 
.  ^  the  aitiata  hnfa  tncceeded  in  —"■*■" t  *atea,  flgnrea  cf  aaiowli,  and 
MfcB  oticeta,  ia  rdic^of  erajillflitiCBt  ^fOi  vbieh  nqnireonlj  tobe  trivmedalittla, 
Hdafierwnnlt  politbed. 

The  eoBBon  alabaater  ia  ecnpoeed  of  tnJpbnrie  acid  and  lioM,  tboogh  toae  Uada  ef 
it  Jerwaea  wilk  aeid^  aad  theidbra  eonlaia  tome  carboaaie  of  lime.  Thia  alabaatir 
oaeam  ia  nmaj  diHeinil  eohKB,  aad  (d' ver;  diBereat  degrenof  hardneatibaliiiialwari 
tsAcr  than  nauble.  It  AraN,  naallT,  the  kiwcti  bedt  of  the  fTJuam  qnaniet.  Tha 
tea^km  infer  the  Itardeit,  Dm  whiieat,  aad  Iboae  of  n  giannlnr  texinrc,  like  Cnmn 
warble,  aad  ao  like  that  thej  can  only  be  dielii^iiithed  bj  llie  hardaeM. 

The  -i-i-tf"'  i*  worked  with  tha  tame  took  aa  marUe  i  aad  aa  it  ia  maar  deaitti 
MfteivitiiiOMncbtheBorecaailreati  bat  it  it  more  diSeah  to  poliak,  from  Ita  litlla 
ttliditf.  ABei  it  bat  been  Ihehiaaed  into  ihe  detircd  Atrai,  end  tmoolbed  down  with 
fBiaiee  tt4M4il  it  poliihed  with  a  pap-like  Hitilareefehalk,taap,  and  milk)  aad,  latt 
«f  aH,  iuibed  hr  frielien  with  aaoad.    It  it  apt  to  aeqaire  a  Teltowith  tinge. 

Boaka  tba-barder  Unda*  emplored  fhr  Ike  aeidptnre  of  large  Ignrct,  there  ia  a  toAa 
liihatlrT,  pure  wbiia  and  aeau-tmntpnicnt,  lh»i  wUtk  mnait  emaaMntal  objeeta  am 
■ade,  tncb  aa  boiea,  Taaea,  laapt,  Maodt  of  lime-picee^  fee.  TVt  breach  of  battaaaa 
i*  ■neb  fnaecMed  m  Floreaee,  Leghora,  man,  Jm.,  aad  cmplaTa  a  great  naar  tnraias 
kth&  Of  all  the  ahha^era,  tha  Florentine  Merita  Ike  pwfereaee,  on  aeeonalefBabeaaW 
tad  iiailiiiwelj.  ao  that  it  am;  be  faahionad  iaio  ^wea  of  eantiderahle  tbe :  for  wUA 
IKpeee  there  are  large  work-ahopi  when  it  It  cat  with  tied  lawi  iaUt  block*  aad  ttaa- 
tH  of  fkiiona  ibapca.  Other  nrtt  of  npaam,  aaek  at  that  of  Salibtug  and  Anatria, 
■■Hin  anad  vaia^  aad  hard  BodiUea,  and  require  to  bcqnarnedbrcleaTiagandklattfag 


,t,zec.y  Google 


•DttBUmM  whMi  u*  apt  to  «nak  i^  and  waSt  U  bp  aH  dafiaaH*  d^wtk  olmOptim^ 
a  i»  beiidei  of  a  gnj  abade,  and  otUn  Btained  with  daritar  colon. 

nit  ilabaatvlMBtBdaptadferttafiDe  art!  iipretlj  while  «k«iiMMr^  broken,  and 
>»MOine»  whiter  oDtheinrfiuiebjdTjinB.  It  may  b«  easily  cut  with  tJusnife  or  ebiaali 
•ad  fermad  ioto  auay  plaa^Bg  dtapca  by  anifad)!*  atad  toola.  It  1*  worked  atthcr  by 
thahaud  aloiie,orwiUi  theaidof  atomlnglatha.  llMlnnihigtoobabattld  aotbcto* 
.        .  .     ■        ,^}„  


r  *harp-«dK«d;  bat  aaah  u  are  emplojed  for  ncry  and  braai  are  moat  initabl* 
___  ..  .. >a»t«r,  and  are  chiefly  n«ed  to  shave  and  to  Bcratch  the  •n"' —     '™""  -v:.-.- 
whieh  oanai^  be  tamed  may  be  bibiaiied  by  tba  taepllia  tooU,  a 
---•-  „var  --"-"-       "-      '^-  '-  --' ■--^--r- .- 

A  of  it 


Ibr  aUboater,  and  are  chiefly  used  to  shaTe  and  to  Mratoh  the  anrfaoa.  The  objeeta 
which  oanai^  be  tamed  may  be  bibiaiied  by  tba  taepliia  tooU,  or  with  toinuta  filea, 
ioch  aa  variegated  foliaga.    Fineohiaeli  and  grariag  toouara  alao  uaad  for  the  betteC 


"i^. 


.       .  .  .  ■   ,         *  •toae,  in  fina 

pe>wdtr,  Mrrea  toanLoothdovnttaeaiirfaoea  very  well,  bnt  it  eoili  the  wbitenaea  of  tlu 
•tabaater.  To  take  away  the  unevenDeee  and  roagfaneaa,  dried  ahave-graia  {*ftiiutm» 
•nawaa  beat.  Frietioiu  wiUi  thta  plant  aad  water  poliah  dow«  tha  aaperitiea  left  by 
tiie  uliieel:  the  ftne  atreak*  left  bf  the  ^raaa  may  be  ramoTod  by  rnbbing  the  jneoas 
with  slaked  linM^  finely  palTeriied  and  sifted,  maida  into  a  pasta  ir  p*t^  with  water. 
The  poIishandBatin-lnBtraof  thesarfaoenreoommnnicatod  oyfriation,  Uatwitk  aoap> 
water  and  lime,  aid  finaHy  with  powdered  and  elutriated  tale  or  Fr^ah  ehalk. 

8«ah  artiekea  aa  eoosiat  of  leTaral  piecea  are  joined  by  a  oemant  eompoaed  of  qnitk- 
Ume  and  white  of  egg,  or  of  well-oalcinad  and  weU-Biit«d  Paria  |riaat«r^  mixaa  with 
the  kaat  paasibla  qaantity  of  water.  ■ 

Alabaater  objects  are  liable  to  beeoma  yellow  by  kaepinf,  ud  areeapaeiallyii^ttrad 
by  emoke,  dnst,  Ae.  llMy  may  be  in  some  iaeaeiu>e  reat^vd  by  wuhinc  with  WBUp 
--  '  — '«r,  then  with  Clearwater,  and  wain  poUahad  with  ahaTa-eraw,  Qrea*e.apotB 
remoTed  either  by  mbbiBg  with  tale  powdar,  or  wHh  nl  af  txfpaatuie. 
inifaoe  •<  aiabaatar  may  ba  atdiad  br  eorariag  over  tha  parts  that  are  not  to 
be  tonohed  witli  a  solution  of  wax  Sn  oil  of  turpentu^  Uiiekenad  with  white  lead, 
and  imneniag  the  artjclaa  in  para  water  after  tlM  Tarnish  has  sab  Tha  action  of 
the  water  is  oontinaed  from  20  to  00  ho«rs,  more  or  leea,  aooording  to  the  dapA  to 
wbid  tba  etching  ia  to  be  cot  After  retaoving  the  vamjab  with  ail  of  tDrpentin^ 
tba  etched  places,  whioh  are  naeesaarily  depriTod  of  their  poli^  ibould  be  robbed 
with  a  bmsk  dipped  in  finely-powdered  gypsum,  which  givea  a  ianA  ot  opacity,  eon- 
tnating  well  with  the  rot  o(  the  snrfaoe. 

Alabaster  may  be  etuned  either  with  metallie  aolntion^  with  apiiitnoia  tanotnrea 
•f  dyeing  plaati,  or  with  oolored  oil^  in  the  aame  way  aa  marblea. 
.  nia  subaUnea  haa  baan  hardened,  it  is  said,  bv  ezpoaiug  it  to  tba  beat  of  a  baikai^ 
«T«D  for  10  or  ao  boon,  aflar  taking  it  out  of  the  qBairy,  and  ginog  it  the  ftgnre, 

ton^lj,  whioh  it  ia  inlandad  to  have.    After  thia  aiiMaure.  it  i ^  *"  '' '  ' 

minntea  in  running  water;   when  it  ia  oold,  it  ni 
^^^  p._,  .      ^_   .  ,  ,  .     ..       .    ._ 

•etter  means  of  indaratton  would  be  by  soaking  it  in  aolntion  ot  almn.  Alabaster  ia 
bv  the  mineralogiat  considered  as  hydrous  gypsum;  and  coDsicta  of  one  atom  of  a^ 
phmio  acid,  one  atom  of  liixe,  and  two  atcma  of  water. 

ALBATA.  A  white  metal  like  ailver;  aea  Cotfei,  of  iriiioh  it  ia  an  alloy  with 
ntekel  andnn& 


pbate  of  lime  and  n 

ALBUUIN^  as  animal  prodnet,  like  whila  of  egg,  wluoh  Ii  diffused  throagh  tba 
whola  body,  and  is  oo  aaeoaot  of  the  mnltiSiiwiaB  mea  whieli  it  aabaarrea  in  the  vita} 
Moaoay  oallad  Proteina.  It  eonsiata  of  carbon  St4;  hydrogen  It)?;  oxygen  SS-O; 
Mote  le-93. 

ALCABAZZA8.  A  ^Mciea  of  parons  eartbeuwan,  mada  in  Spain,  for  aoeUDf 
Uqnara.  Aleaiaaaa  are  made  of  a  sandy  mari,  mada  up  into  a  dough,  with  a  aolutlon 
•f  salt,  and  vary  little  fired  IL  Founnyhaa  manntad  a  &et«y  of  them  in  Paris  nndat 
tha  Oreek  title  of  StiffriKtrimLrH. 


Mnt  mix  with  i^  ia  tha  atiU  or  retort,  dry  carbonate  of  potaab,  oblorida  of  o«ieiw% 
dry  lime,  or  some  other  sabstances  etrongly  attractive  of  water,  and  then  it  may  be  ab- 
taiaed  of  aspecific  gravity  to  low  as  0*791  at  16°  Beaamnr(e8°Fahr.),watr- being  l-OOO. 


JJJCOBOL.  «r 

it0^18^ftcoata^«in,llpsccBt.i/wucr)  ud  h  tUi  aboe.h  b  m  Tohtikw 
■tefate  aleobol,  <■  aecoBal  of  the  inTtfiM  itaiitj  «t  Ika  •qkemi  nvWi  MMp*r<d  Ip 
dw  tkPholk.  JidMd,  MMtdias  to  Telim  ud  Fneha,  lb*  bwUxs  powt  of  ukrdra* 
kkokdiaJRgherilNMofthatwfcMhcaauiw  S  or  8  |Nr  cent,  of  mUri  lMMe,iBtlM 
AidlBiiiB«r«lMkolor94ptrccM.,tlMlntpeniaMlkaiMB>eoTtr«reMM«  aqnMiV 
llMlkeiUlMri^.  AWaUw  alwM  ^  ito  teUkg  psiM  at  lSSy>  f>kr. ;  bU  shw 
it  boUi  wmn  thaa  8  per  eeol.  of  w>Ur,  tk«  <nt  pwtiiMi  Itat  ecme  over  (re  rieheU  b 
■Icotel,  ud  the  tcBperstore  of  tk«  bmliag  poiiU,  or  af  ibe  uirktwdt  T>pM^  h  >hra]V 
b>%lar  tke  lo^er  the  diMilluiM  eouinMe.  Aeeordiag  to  Ordning'*  KM«irehe%  IM 
lUbviBg  ttiuiMietnrw  of  the  ek«holie  T^wn  ewreipij«d  to  the  weiJ^iaBjiaf  coalealB 
•f  akokil  in  f«r  ecUKse  of  to1d««  which  ve  dieaagVpid  i>  the  bMlnig  of  t|M  «pirilH<b 
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,  w  be  thnwt  (h*  bnlb  «r 
tke  thoTOBcMtcr  thraogh  •  eork,  iiMMted  iatii  •  tube  fixed  in  the  upiUl  of  the  etllL 
IV  state  of  the  twmmeter  oagbt  also  to  be  eoDudered  in  making  comparatiTe  ezper- 
oeata  tA  tbii  kind.  Since,  by  thk  netbod,  the  aleohoUe  eontent  maj*  be  eomparad 
Titb  th«  tempwatare  of  the  vapor  that  pM»«e  oTtr  at  any  ticK,  icv  alae^  tlM  eontenta 
of  the  whole  Aiatfllatioii  ma;  be  Grand  apprniiinatelj ;  and  the  method  eema  ae  a 
luWi^eDt  MaaM  of  making  eutinnal  obMnatieM  m  the  prapMa  sf  the  ^'-*"^t"tii 
'Hm  Abbf  Tidal  of  Toolon  eoaatnMted  a  Tew  yean  ago  an  iiMtnnn«it  which  ha 
tonnad  tlw  XWMid«  ^iceelatMr^  fur  eetimating  the  itr*^  <i(ale<«e)  from  the  teB>. 
setatDNofMboiliDgpoiab  It  la  an  awkward  apparatiu,  ecaairtinB  of  a  large  eyUn- 
irimlgtaaihdb,  like  Oat  ef        "     ■-       -       -  •     -'-- 


it  e<  a  wheal  baref 


ining  meraaiy,  and  a  floMlng 


^aii  bead,  with  a  thread  attadied ;  the  other  end  of  wluch  P— ed  erer  a  little  pnlley. 
wd  VM  teeminated  by  a  eonnterweieht  ConMotrie  with  thi*  pnlley  a  cradnated  flat 
Tngefbnta  waafiied.  onwidoh  an  index  traTaraed with  tbepnUey,  aalt  vaimorad 
br  the  thread  in  ita  aMeDt  by  the  mercDry  in  ita  axpandaBa  by  the  neat  of  the  aleoh^ 
Maeedin  a  tittle  erlinder  into  whidi  tlie  bnlb  wee  plongedl  TbM  eylinder  wainh- 
jectad  to  the  tttA  of  •  liltie  tpjrit  lamp.  I  (eoad  the  iMtnmient,  aa  thaa  made  •■ 
nsae^  diSea4t  to  maaage,  eaeily  deranged  by  aloeaaf  adropof  the  meteary,  and 
difficnlt  to  repair.  I  Ihernfore  tntetitoted  a  limple  thermometer,  with  a  ray  narrow 
bore  ftnrn  llf  to  184°  ?tkr.  and  eonaeqnantly  a  long  range  of  Hale  between  thoae 
two  pointa.    Tbe  aeale  wai  divided  m  ftollowa: 
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0-S5U  SO       • 
0-910    40 

166  ■• 
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m-e 

H6-4 
803-0 

0-M6S  H)  C.  P. 
0-V7M6O 
0-«B«70 
0-HfiO  80 
OfM    to 

Ihftaboe*  toUe  ii  the  meanofagraat  wuy  aiycrimeDta,  P.  meaaa  proof  (pirite  «f 
tbaftitmb  eiMe  itoBdard;  XT.  P.  denolee  noder  prooC— /n  Lb  Phmrnacmtual  Jmt- 
aaJt  voL  7.  pi  ISfL,  there  is  ■  detailed  aeeonnt,  with  enjiraTinn.  of  thetwoiiutmmeBti. 
Tte  Srrt  of  t)i«  (oUowing  two  toblea  of  the  boiling  pointa  <A  aloobol  of  dilTerwt 
•tnagtha  may  be  Muqwred  with  Ay  ihort  one  giren  aoore. 
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Proof  ipirit  of  ip.  gr.  O^S  »t  W  Pthr.  eoniiiti  of  kbtolata  •loohol  of  graTity  0'794, 
andof  dutiUedwftteTrerfDMrsqaal  vaightx;  bat  ia  TolomM,  of  128  of  iIooIidI  vid 
100  of  Wftt«r;  thoMfon  100  meaiare*  of  nioh  ipirita  eonUin  Gfi7S  of  tha  alcohol 
*~  V  MR  )'  ^  *^*  tMa  of  Q«y  LutMC^  ipirits  that  eontain  fiS^G  of  abulnte  ftl- 
•ohollu>T«aBpedflegnTitf  ofO-«S18  inilwd  of  04200;  while  ipirita  of  0-9200,  &o- 
«ordillgtoQ«jL(uaaa,M)DtaiD  CflitS  in  100  b;  *oItmi&  BTtihetablBOfTraIlea,Bpiritt 
•tfO'SSS  oonUin  92-48  of  th«  Mid«laolial;  and  beiwe  ^i^lt^l!!  =60-6°  of  OUpin't 

9848 
alooliol  by  GtjLvnma;  vhereu  bj  Gilpin't  table,  spirite  of  09200  contain  lOOof 
ale<diolofD-82G-l-81-BofTat«rb7Teight:  and  i^  =lil-Siat  by  Tolmns.     As*i°> 

131-2121  +  81-2=202-2111;  121-3121  dirided  by  202-S121  glvM  aqDoUant  of  89-88  a> 
Um  aloohol  of  0-BSO  in  tha  100  by  Tolume.  How  m  SCe  by  Gay  Loano's  Ubl«  ez- 
•MdaE9'8Bby0-7a,  there  moat  be  an  error;  most  probably  on  the  side  of  the  French 
ehamiit 

He  lempeialnre,  correipoading  to  ft  eeitain  per  eentage  oT  alcohol  in  'npa,  nggecC* 
the  emplorment  of  a  coDTenient  sxlhod  [<x  obtaining,  at  one  pnwm,  a  apirit  aa  fiee  fhm 
water  m  it  ran  be  made  hj  mere  dietillntion.  We  place  OTcr  the  lop  of  the  Ckpital  a 
wfttei-batli,  Kad  lead  up  tbroagh  it  a  ipiral  pipe  ftom  the  itiU,  which  there  paraei  obliqnc- 
Ij  downwuds,  Bad  proceed*  to  the  Tefrigeraloiy.  If  thi«  belh  be  maintained,  bj  n  conilant 
inflox  of  cold  water,  at  a  certaia  temperatare,  ohIjt  the  alcoholic  npor  cotTEspoiuling  to 
that  lemperatnre  will  put  oTCr,  and  the  reat  will  be  recondeneed  and  retained  into  the 
rtill.  If  we  keep  the  tempentoreoT  the  water  at  174°,  fbi  example,  the  ^liitaoat  va- 
por which  paaiei  otct  will  contain  90  per  cent  of  abaolnte  aleiduil,  accotding  to  the 
preeedini  table.  The  ikilfnl  nae  oT  Ihii  priaeiple  eonttilatei  the  maia  imptOTenMnt  fai 
aioderD  dintijleriee.    See  Diitilutioh  and  Snix. 

Another  method  for  eoaeentiating  alcohol  ii  thai  diacorered  by  SSmmering,  founded 
upon  the  propertr  or  ox  bladders  to  allow  water  to  pais  throngh  and  eraporale  onl  of 
thnn,  bat  not  to  pertnil  alcohol  to  tiaoapire,  or  onlf  in  a  alight  dt^ree.  Hence,  IT  an 
vx'i  bladder  i(  filled  with  spirit  of  wine,  well  tiedat  theiDontb,  nndaDspendedlnawann 
place,  the  water  wiH  contino^y  exhale,  and  the  akohid  will  become  nearly  anhjdnnu; 
Ibr  in  this  way  alcohol  oT  97  or  9S  per  cent,  may  be  obtained. 

According  to  S&mmering,  we  ihonld  tahe  (or  this  purpose  the  bladder  of  an  ox  or  a  eal( 
■oak  it  for  some  time  Ja  water,  ihen  inflate  it  and  fr«e  it  from  the  fat  and  the  attached 
Teaaels;  which  ia  to  be  also  done  to  the  other  aarface,  by  tnining  it  inside  oat.  Aiter  it 
itagain  inflitedand  dried,  we  mnsl  smear  orer  the  outer  side  twice,  and  the  inner  aide  foot 
IfanM,  with  •  aotntioD  of  iainglasa,  by  which  its  loxtnie  is  made  eloaer,  and  the  eoocen- 
■Mtton  of  the  alccAol  goes  on  betMr.    A  bladder  to  prepared  may  serre  more  than  a 


kndMdtimM.  Itmiittbtckmd  whlitlM  «|^r{la  tab*  «a«MDlnM,lMT<agk(iiMll 
tft»  ncant,  it  ia  then  to  ba  a^Uy  boond  atth*  m«ut^  aad  raapendad  io  a  warn 
BtiutioD,  mi  a  t«inperatnra  of  IM?  Fahr.,  orar  » laBd-bath,  or  in  tba  aalghboilMMd 
of  an  oTciL  TLa  mriaea  af  tli«  bladder  remain*  sxiiit  vitb  tha  vatar  a*  long  ai  tha 
oiLgr.  of  the  eantwncd  spirit  wgraaMrtkan  0.IIG1.  W«ak  tpirittoaeaila  water  quiekw 
tW  atiM^;  but  m  from  B  to  IS  boon  tba  alcohol  niKf  b«  eoncantratod  irhco  ft 
■oilaUe  beat  >a  employed.  Tbia  eeoDotnioal  method  ia  particnlarif  anplieabla  In  ob- 
taming  aleob<d  Isr  tfia  preparation  of  Taniubea  When  the  alcohol  u  to  terre  for 
oOer  parpoaea  it  mnit  ba  (rood,  hj  dietfllatioa,  from  eartain  matten  diMoWed  oat  of 
tbc  Uaddcr.  Aloobol  maj  likvwiM  ba  itrengthenad,  a>  Bdmniering  b«e  aacertained, 
vbM  th«TeHd  thateontdni  the  ipirit  »  boimd  OTer  witii  a  bladder 'which  does  not 
amte  into  cfmtkct  with  the  Uqnid.  Thne,  too,  all  other  Uqnor*  containing  alaohol  and 
wat^,  tawing  ddar,  Ac,  maybe  made  more  ipiritaoot. 

To  proenro  abaolute  alcohol,  we  most  take  chloride  of  calcinm  recently  fated,  reduM 
it  to  a  coarae  powder,  and  mix  it  with  iU  own  weight  of  epiriU  ofwiae,of^  Kr.  0.8SI, 
ia  a  bottle,  vhieh  i«  ta  be  well  iloppered,  and  to  oe  agitated  till  the  ult  u  duaolved. 
Ik  dear  tidntian  ia  to  be  poared  into  a  retort,  and  half  ot  the  Tolume  of  the  alcohol 
oBfJajcd,  or  ao  mneh  aa  baa  the  of.  gr.  (kitl  at  18'  Fahr.,  ii  to  ba  diiUlled  oft,  drop 
by  dr^  at  a  gentle  heaL  Qniclcume  ha*  alio  been  employed  fbr  the  lame  purpoa^ 
bat  it  ■  len  powerful  and  eonYenient.  Alcohol,  Dearly  free  tram  water,  may  be  ob- 
tained without  diatillation,  by  adding  dry  carbonate  of  potaah  to  a  apirit  of  win^  of 
^^.  O^U.  The  water  coTnbines  with  the  potaah,  and  lalli  to  the  bottom  in  a  denaa 
braid,  whQe  the  pure  spirit  floale  on  the  snrfiee-  Thii  contain^  however,  a  little 
alkali,  which  can  tie  Kparated  only  by  distillation. 

Anhydrona  alcohol  is  eampeeea  by  weight  of  Si-ia  carbon,  IB'M  hydrogen,  and 
M18  of  oxygen.  It  baa  for  ita  symbol  C,  H(0|  —  d  Bt,  Hi  Oil  or  oQe  atom  «f 
efber -^-ooe  atom  of  water;  it  is  therefore  a  hydrate  of  ether.  Ithaa  a  very  powsrftil 
Bttraetaonbr  water,  andafaaorbait  from  the  atmoaphpre;  therefore  it  must  be  kept  in 
d  Tcweli.  It  alio  rob*  vesetable  and  ammal  bodiea  of  their  moiitnre;  and 
unon  aleobol  ia  employed  for  preaerriu^  anatomical  preparatiana.  Alcohol 
it  (or  many  •Dbstaneea :  mina.  essential  mis,  camphor,  are  abandaotly  dia- 
solnd  by  it,  fctmii^  Tamiahea,  perfumed  tpitits^  Ao.  "Hte  aolution  of  a  reajp  or  essan- 
lial  oil  ia  alcohd  bMomes  miU;  on  the  addition  of  water,  which,  by  its  sttraetion  for 
alei^iol,  separates  tbeae  snbstaneea.  Sereral  aalta,  especially  the  dcliqaescent,  are 
disaolTsd  by  it,  and  some  of  them  give  a  eolor  to  ita  flame ;  thus  the  aolutioni  of  the 
•site  of  ttrantia  in  alcohtj  bom  with  a  orimaOD  flame ;  thoae  of  eopper  and  borax  , 
green,  lime  reddish,  and  baryta  yellow. 

Wbm  water  ia  mixed  with  alcohol,  heat  and  a  oondenaation  ofrolnmeare  thareeolt; 
fktn  eflaeta  being  greatest  with  M  per  eenb  of  aloobol  and  M  of  water,  and  thenoe 
deereaaing  with  •  XT«*ter  proportim  of  water.  For  alcohol  which  contains  *0  per  cenL 
sf  water,  tU*  eonoetMation  amoDnIa  to  1  -M  per  cent  of  tha  Toliuae ;  fbr  SO  per  oenL, 
l-ffl;  for  10  per  eent,  S'U;  for  80  per  cent,  S-ll;  for  40  per  ceoi,  8'44 ;  for  SO  per 
„.    .*«  .  ^  jjj  p^  cent,  WS  ;  for  10  per  cent,  OIS.    Hence,  to  eatii"-"-  "'-' 

'  -'   -"-^linany  tpiHt,it  isDeeeHarv  that  tbespecifi ''""^ 

ste  proportion  of  aleobol  and  water  ihat^re 
■ay,  by  meana  of  an  aerometer  constructed 
the  ab^ngth  of  the  gpiril,  either  by  a  scale  ol 

— "J '•--■ ■-•—  lommereial  t 

•randy  of  an' 
alcoholmete' 
ific  erarity,  il 
'eight  or  voli 


an  arintmiT  graduation  corra^nndlng  to  certain  com mercial  objecte,  and  thus  we  may 
deteimiae  the  pereeotage  of  aleehoi  in  whiaky  or  brBodyofanyitrength  or  purity.  An 
areentter  intended  far  tkit  me  baa  been  called  an  alcoholmeter,  in  psrticntar  when  Ihe 
aeala  af  it  iaaogradtiated  that  bstead  of  the  specific  erarity,  it  indicatea  immediately 


•eslegr^nMed 


M  anhydrona  alcohol  in  a  given  weight  or  volume  of  the  liquid.    The 

aeewoiugteth    "  '  ■    ■    ■■ 1  •  ■   f^-.  -.>-- 

Siebter;  i     ' 
Tiallee  and  Oay  Lnasae. 

Aa  liqnora  are  aold  in  general  by  the  meaanre,  not  by  the  weight,  it  is  eonvenient, 
Iherefcre,  to  know  (he  alcoboliccontent  of  the  mixtnrea  in  the  percentage  by Tolomek 
Trallee  has  constructed  new  tables  upon  the  prinei plea  ofthoae  of  Gilpin,  in  which  the 
praportioB  ia  given  by  volume,  and  ■abjdroni  alcohol  is  assumed  for  the  basis  which  at 


I  Mmperahi 


10°  Pahr.,  ba*  aapeeifte  gravity  of  0*79)9  compared  witli  water  at  ita  maiimDni  density, 
n  I.  tptidte  gnrity  ot  OlUt  compared  with  water  of  "'     "  '  —"*■-•- 

OSpin'i  alc<A<d  of  O'SSfi  contains  S2-S  per  cent,  by  voli 

AeeOT^iufC  to  the  experiments  of  TraHes  ateohol  contracts  between — 23°  C  and 
+  VI  C  with  toleraUe  nniformin ;  fur  each  degree  the  oontraetion  it  0-00846  of  the 
vsfamM  of  the  aleohoL  In  the  following  teble  ita  oontractioni  are  reckmed  doWB- 
wvds  from  the  boiliiig  point  by  Oay  Ijomoo, 
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imposed  br  ft  powerful  Tiutaia  batterj.  Alcohol  bumi  in  th«  air  villi  •  Vtae  flams 
Into  okrbomo  aeid  and  rater;  the  water  being  hearier  than  tJie sjdri^  beeanie  46 
parta  of  alcohol  oontain  6  of  hvdn^en,  which  form  M  of  waMr.  lo  oxjgen  tfag 
'oombnitioD  is  accompanied  wiUi  great  heat,  and  this  flame,  diT«et«d  thravgb  a 
■mall  taht,  jmwerfnllj  ignitaa  btwliea  eipoied  to  it 

If  w«  inout«nBand  inaoa^ule  withabsolute  alcohol,  andeorerit'withpreTioailj 
'Seated  nickel  powder, protoxide  of  nickel,  eobalt  powder,  protondeoToobal^  protoz- 
'  Ide  of  nnniiim,  oxide  of  tin  (these  dz  bodies  being  prooored  b;  ignition  of  their 
oxal>t«f  in  •  onidUe),  or  finely  powdered  manganese  peniiid«^  cranbwtimi  t*kes 
'  pUM^  andeontinnw  a*  low  w  ibe  spiTitDov  rapor  Uat*. 

The  foUowing  table  ohluu  the  per  eentue  of  tidiTdraiis  alcobd  br  mlame,  wt  i 
temperatnie  ot  6lf  Fthi^  m  correapraideiiee  with  the  speciAe  graTitiM  of  (he  tpiritt 
water  beiiig  eontiderej  at  60"  Fahr.  to  haw  ■  ipedSe  graTity  of  0-B991. 

UcohcJmetrieal  TaMe  of  TnUet. 
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tteOmd  CDtaiDM,  of  (ha  Mbl«  eiUbiU  Uie  diflemie«t  of  the  qwdSe  mTiUi^  vkM 

1^  te  fttfibmior  of  th«  fractktt  lor  welt  deuitiH  u  are  act  (band  MJBdmtlr  b>v. 

ntetkfahE-,  »nd   the  diffemee  oT  their  Bomenton  ii  tint  nta  (rcmtcit  to  the  <lin«|^ 

(mi  n  Ibe  taUe.      For  eumph :   if  the  tpeei£c  grmvitf  of  the  Uqnor  faand   ftc 

y  y>hr.  =  9605  (Ibe  per  cenl>ce  wiQ  be  belwceo  33  uul  34),  the  diiEereDce  tan 

MBB  (vUA  is  tike   next  gnMett  number  iq  the  Utble)  —  4,  uJ  tbe  IHetim  U  ^  • 

ft«n*i>  the  tnM  per  ent««*  H33j^.    From  the  contfraetioe  of  this  liUe  ih«  p«r 

ce*bi|e«f  denlMA'bj  weighi  mar  ■!■>  be  flnud.    Pm'  lastknee:  we  mnltiidj  tbenomber 

tVnotinC  the  vofwMi  of  akobol  (giran  ia  the  table  Ibr  ujr  determiBale  ipedle , 

VnitJ  t£  the  muture)  br  ihe  (pedSe  gisTitr  of  the  pare  aki^al,  tbU  tl,  bf  7939, 

\  aid  tke  pradoct  is  the  Dumber  (fpotindi  of  aleofad  ia  to  inaaj  pooada  aa  (be  ipedfle 

,  pari^  MBh^Ued  hf  100  girs.    llM,  in  the  mixtnre  of  RSlOapeciAe  graTJtj,  thoe  are 

/  40  nMMOea    of   aktdiol;    heaee  then    are    alao    ia  95,100    pooodi   of  thk  iiririt 

f  7n9-f  «t  =  31-7K  pooad*  oTakohot;  aad  ia  100  pound*  of  Ibe  ipirita  of  0-051 0 

qtdfie  p»Titr,  33-39  pow^  <f  akobol  ant  entailed. 

As  the  pncediag  tableghn*  the  tmealeohoUeMotentwha  the  portiBD  of  apirit  under 
tvl  ha*  Uk  carnal  tcmperanrs  of  80*  Fahr^  the  foUowi^  table  gire*  the  per  eeotage  of 
akohol  te  the  ^etiSe  naviliea  eoR«poadiaf  to  the  MeampaiiTiilg  tempefataiee. 
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Stf  ALCOHOL. 

•mr  per  eentwB,  m  u  U  nve  eompntattoii  for  the  Intemte.  It  ii  eridnt  fivm  u- 
ipMUon  tbx  a  dMereace  oT  B"  Fobr.  ia  ih«  temperatnR  ehu^o  the  apedfie  (trmvliy  «t 
the  liqnoT  br  a  diiTereau  neuif  equal  to  1  Wome  per  ceat  of  akobol  |  tkus  at  3A* 
aid  89°  Fahr.  the  tot  tana  apeciflc  gTavitf  oT  the  liquor  shorn  neailr  10  rolumca  pet 
cant,  (ri*  alcohol  more  or  lesa ;  the  tame,  for  example,  at  60  and  40  per  cent. 

The  importance  of  eilreme  aeearacT  in  determiain;  the  ieaMy  <j  alcoholie  mixtureii 
in  the  UMted  Kingdom,  oa  account  of  the  great  rcTcnae  derived  from  Ihem  to  the  Slate, 
and  their  conteqiiEnl  h^h  price  in  commerce,  indoeed  the  Lords  oT  the  Treamrr  a  few 
years  ago  to  reqnnt  the  RoVal  Society  to  examine  the  com tractioa  and  nMide  of  applyiag 
the  Loatrainent  now  in  aie  for  ascertaining  and  chai^ng  the  doty  oa  ipiriti.  Thisiaslm- 
mcnl,  which  ia  known  and  described  intbe  taw  aa  Sikes'a  hydrometer,  poMeeaet,  in  many 
reapecti^  decided  adTanlasn  over  Ihoee  formerly  in  use.  The  committee  erf'  the  Royal 
Society.  Kate,  that  a  definite  mixture  of  alcohol  and  water  i*  as  inTaiiable  in  its  value  as 
alMolate  alcohol  can  be;  and  can  be  more  readily,  and  with  equal  accmaey,  identified 
by  that  only  quality  or  condition  to  which  recourse  can  be  had  in  practice,  namely, 
Specific  gravity.  The  committee  further  propoted,  that  the  standard  spirit  be  that  which, 
eonaisting  of  alcohol  and  water  alone,  ahall  have  a  specific  gravity  of  0-92  at  the 
temperature  of  CSf  Fahr.,  vaier  being  unity  at  the  same  temperalnre ;  or,  in  other 
words,  Hiat  it  ahall  at  62?  weigh  JUL  or  31  of  an  equal  bulk  of  water  at  the  same 
temperature. 

This  standard  is  rather  weaker  than  the  old  proof,  which  wu  [f ,  or  0923 ;  or  in  the 
proportion  of  nearly  ]'t  gallon  of  the  present  proof  Epirit  per  cenL  The  proposed 
atandard  will  contain  nearly  one  half  by  weight  of  absolute  aJcohoL  The  hydrometer 
ought  to  be  so  graduated  as  to  give  tbe  indication  of  strength ;  sot  upon  an  arbitrary 
scale,  bat  jn  terms  of  specific  gravity  at  the  lemperatore  of  67. 

The  committee  recommend  the  constrDciion  of  an  equation  table,  which  shall  indicate 
the  aame  strength  of  spiiit  at  every  temperature.  llins  iu  standatd  tpirit  at  62?  the 
hydrometer  would  indicate  920,  which  in  this  table  would  give  proof  apiiit.  If  that 
same  spirit  were  cooled  to  40*,  the  hydrometer  woold  indieale  some  higher  number;  but 
which,  being  combined  in  the  tabic  with  the  temperature  aa  indicated  by  the  thermometer, 
should  iliD  give  praof  or  standard  tpirit  as  the  result. 

It  it  eotiraured  advisablab  in  tUt  and  the  other  tables,  not  to  eipres*  the  quality  of  the 
spirit  by  any  nnmbet  over  IV  andw  tNTDoT,  but  to  indicate  at  oncelbennmbeiofgallonaof 
standard  spirit  contained  in,  or  eqaivalent  lo>  100  gallons  i^  the  spirit  under  examination. 
Thus,  instead  of  saying  23  over  proof,  it  is  propped  to  insert  123 ;  and  in  place  of  35-4 
Dnder  proof,  to  ioaert  its  difference  to  100,  or  64-6. 

It  has  been  considered  expedient  to  recommend  a  second  table  to  be  eonstnieted,  so 
as  to  show  the  bulk  of  spirit  of  any  strength  at  any  temperature,  relative  to  a  standard 
bulk  of  100  gallons  at  62°.  In  tlua  table  a  tpirit  whidi  had  diminished  in  volume,  at 
ai^  given  temperature,  0'7  per  cent.,  for  eiample,  would  be  expressed  by  99-3 ;  and  a 
spirit  which  had  increased  at  any  givea  temperature  0-7  per  cent.,  by  100-7. 

When  a  sample  of  spirit,  therefore,  has  been  examined  by  the  hydrometer  and 
thamoneler,  these  tables  wUI  give  first  the  proportion  of  standard  spirit  at  the  observed 
temperature,  and  next  the  change  of  bulk  of  such  spirit  from  what  it  would  be  at  the 
tiaodaid  tempejatore.  Tbus,  at  the  temperature  of  51°,  and  with  an  indication 
(sp.  gr.)  of  8240,  100  gatloas  <€  the  spirit  under  examination  would  be  shown  by  the 
flist  table  to  be  equal  to  164-S  gallons  of  standard  spirit  of  that  temperature;  and  by  the 
second  table  it  would  appear  that  99-3  gallons  of  the  same  spirit  would  become  100  at 
62?,  or  ia  reaLty  contain  the  ]S4'8  galkins  of  tpirit  in  that  state  only  in  which  it  is  to 
be  taxed. 

But  as  it  is  considered  that  neither  of  thete  tablet  can  alone  be  used  for  charging  the 
duty  (for  neither  can  expicst  the  actual  quantity  of  sidrit  of  a  specific  gravity  of  092  at 
62?  in  100  gallons  of  tirauger  or  weaker  tpirit  at  tempwatnres  abore  or  below  62?),  it  it 
eoaiidcred  eaaential  to  have  a  third  t^ile,  comhiDing  Uie  two  former,  and  expressiog  this 
rdatios  directly,  to  that  npon  mere  inspeetion  it  shall  indicate  the  pniportion  of  standard 
itaiit  in  100  gnUont  of  that  under  examination  in  its  then  present  sUte.  In  this  taUe 
the  quantities  ihonld  be  set  down  in  the  actual  number  of  gallons  of  standard  t^rit  at 
GSP,  eqnivaleBt  to  100  c^  the  spirit  under  examination ;  and  the  column  of  quantities 
may  be  eipretied  by  the  term  nalui,  as  it  in  reality  expresses  tbe  proportion  of  the  only 
Taloable  tobstance  present.  As  this  will  be  the  only  taUe  atnolntely  necetsary  to  be 
Med  with  ths  instrument  Ibr  the  pirpotei  of  the  exdss,  it  may,  perhapt,  be  thonght 
>  to  print  the  fooMT  two. 
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atne.  Tlw  ipedSe  gimTitr  of  water  M  60°  being  1000,  at  82*  It  ii  99,9B1.  HeKca.  h 
Mds  le  compue  the  tped£c  giaritirt  fivea  b?  Mr.  Gilpin  with  thoM  whkh  woald  n- 
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Eiperimentt  utre  made,  Br  direetina  oT  tbe  eonoiittee,  to  TirM^  OJIpin'i  Mht, 
whidi  (bowed  that  the  error  introdaced  in  ascerbdaiBg  the  itrength  of  Epirits  bf  tablaa 
Gninded  on  Gilpin's  numbers  must  be  quite  inaeDsible  in  the  practice  of  the  leienne. 
Tbe  ditcrepsnciea  thoa  detected,  on  a  miitnre  or  a  given  Mirength,  did  not  amoaat  in  any 
one  iDitance  to  unity  ia  tbe  Rnirth  plaoeof  decimaU.  From  a  earerul  inapectiooaf  nob  • 
docnments  tbe  eommitlee  are  of  opinion,  that  Gilpin'i  tables  poaaesa  a  degree  of  acciuujr 
Tar  nrpatsaig  irtial  oonld  be  cip«eted,  and  nfficientlj  pafeet  fiir  all  pnetieal  or  Kie>' 
tifie  pniposei. 

He  foUowii^  table  b  glren  bf  Mr.  Lohboek,  lor  eoiLvattiag  ItN  afpanit  tpceidc 
CiaTit]-,  o^indkation,  into  true  specifiB  gmity. 
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•id  •  waRklL    It  Im  Dim  k  lUfB  cf  900  divUMt,  nd 
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4«die  fmiUe*  at  tbe  tenpcntan  ^tSTFtkt. 
Oat  JMHOMU-M  tenwM  «  MHiwtr  of  tbe  ^eeifc  gr^rttj,  •!  ttaa 
ii«i^iJii»|iMiriiii.  ■!  Ill  wiiitTi  nn  nnt  (/•■•ppnciablewDaaM, 
Mr.  B>li  im  wwnMUi  tl»  wej^n  (whkh  i»  thii  iMtnmwfreim. 
Bcnrd  IM  tte  Boid  ofdiArent  9«uic  |n*ilk*)  *o  tkal  wek  (omm- 
HTs  vri^'  ihodldi  liBTe  u  iacivue  aTbnlk  orer  tbe  pieceiing  weigbt 
eqBal  Id  All  put  or  tbe  MEm  oecapied  bf  Ibe  Mal^  uid  ■ 
ofwwrttw<fieMici»lietbBirbotooftbeMl«»— Ja>  i 
■•  tbeliiud.  Tb«  ^imngiacBi  nqnine  snU  McimeT  n 
Ji^mJ  fbiuFi  thefiee  of  tha  atra— L  Bm  it  >1 
tnMel  W«gtb  n  the  bell,  when  it  k  Tei?  n«ck  nqwcd,  ai 
pTC^  apen  iaspeetiaa  oalTj  tbe  indieetieB  (^)p>ml  tpeeile  gniTil;) 
tf  «bieb  dK  ynenl  t*UE  w  to  be  eiBBiaad  Mid  tbe  rwiU  Hecrtaineil. 
Rg.  J  rtfrtneii  tbi*  hAnneat  eoi  twe  of  iu  h 


tal^  Mid  en  inereaw  » 
«^  ud  Ml  merai  down  JL 
eecaraer  nf  ^DTknea-  f  i 
Bm  it  ellewe  of  in-  \/ 
n«ck  nqwcd,  aad  it 


I.  Twii- 


»  with  tahkL    The  latter  am  ia  Ibet,  iode. 

t  of  lb*  iaelramau,  ead  bmit  be  nwd  whb  iferiiDalei^  or 
Mt  mOaiiiaf  imiituiaua  by  ipeeile  tnTttr  at  a  pvea 


■  «f  ttaC  eonntir.  Baami'e  and  Certier'a  hrdnaMUi% 
wna  laiat  irtitM«7  eealei,  am  veiy  Biaab  awplnrcd,  bat  tbey  have  beat  laici*  aap«- 
aeded  tr  ■•  ■gMwe*  and  readT  ioatraiaeBl  canlri*ed  b;  H.  Cay  Laiwe,  aad  ealM 
kr  hiai  aa  ale^mHrt.  He  tabs  Ibr  Ibe  lena  nt  eMDparina  pare  alnjiol  bj  i  iiliiii. 
at  ibe  If^witnre  of  ID*  Cenl^  aad  irpnaeata  tbt  «tnD|llt  ef  U  Iqr  100  ^mUimm, 
er  by  aaitr.  CoDecqaeaflri  tbe  ttnaftb  at  a  ipiritiio«f  lifaid  ia  tba  aasbet  tt  etm- 
■aaei  w  nahaM  flf  paia  aleabel  Kbieh  tbat  Uqaid  MNHaJa*  at  tba  Icvpnralnre  if  W 
Ctac  Tk  iaMiuiuiitf  ia  IbiBcd  Uba  a  eemman  bTdromeWr,  and  ii  gndsalcd  te  the 
UBpoaluc  of  19*  Cent.  Ba  Male  !i  dirided  into  100  parti  or  dcgreet,  eacb  of  wUeb 
dMcaa  ecnime  of  alcobid;  tbe  diniion.  0  at  tbe  bottom  nf  tba  atcQ  conetpoada 
la  pare  waier,  aad  tbe  dnriaioa  100  at  it*  lop,  lo  pure  alcohoL  Wben  iBveraeJ  Im.  a 
qiritaow  liqM  al  16*  Ceal.  (SS>  Fabr.)  it  anasnaeea  iU  Mreafth  dincilT.  FO 
oanle :  if  ia  i^H  iapTawJ  at  Ibe  Iciapntiire  tt  IS*  Cent,  k  tiakt  to  tbe  dieUoa  SD, 
ii  iifir Ml ■  th^  the  ■reoglb  of  Ibii  Bgnor  k  60  percent..ar  (hat  It  eoataiaaMeentlme* 
<fpn«akab«L  IkowaewKiliA  peoofiplrit,  ilwouU  linb  to  acarlr  AT,  'T"**<fTt 
ST  by  aolasw  «f  pare  aleohal,  aOowing  far  eondasntioB,  er  00  br  velgbt,  A  table  « 
conaciiM  B^raa  fbr  legiperatnra,  «bi«k  be  ealU  "  Table  of  real  etrei^  of  ipiritaoM 
btaaa."  ne  Ant  veitieel  colemn  of  Ait  table  eoalaiu  tbe  teaiperatoTei,  titna  V  to 
30*  Ceo*.,  and  Ibe  flnl  bariaeatal  Uae  tbe  iadieationa  of  tbe  alcoooritre.  Intbenaa 
able  «e  have  moat  ingeaianalr  inierted  a  conectioK  Ibr  tba  Tolnme  of  tbe  iplrili  whn 
Ibe  UMpuatBw  diflte  ten  IB*  Coat.  If  ve  talu  1000  litre*  or  galloa*,  nieaMKd  at 
the  tuinua*aiu  ef  IF,  ef  a  niiilliiau*  Ikiaor  «4w*e  apparent  *aeagtll  i*  4«> ;,  IM 
leal  atn^  at  1B°  will  tnm  tbe  pNCcdiaf  laadt  oTeomdiM  be  4B^  Ob  beating  lU( 
liquid  10  ly^noidBr  to  tad  itenal  ^aeiit  gmsiij!  oc  *tceBfftb,li*  balk  will  baoosa 
peater;  ai^  ia4ead  of  1000  liUe*  m  faUona,  wUeh  it  meaived  at  T,  we  Aall  hare 
HNS  at  W  e.  tth  aninbet  i*  bueribed  in  UDaBer  charaatcM  la  tbe  •ame  tqaare  eall 
witb  lie  r^  fbrc^  pneitetr  aadei  49<.  All  tbe  namber*  in  imali  cbaneten,  printed 
Bad*  each  rial  (traigO,  iafitale  lb*  loUne  which  1000  Uire*  ef  a  tpiritnoa*  Uqior 
waald  bar^  wbea  laaaiiiiml  at  tbe  tempeiatim  el  whick  ik  aiipareai  itreagtb  i*  tekta. 
Ia  Ibe  «ba*a  ai^iple,  tba  qaMtitr  ia  litrea  er  gaUoaa  of  pare  aJeahtt  eoatained  in  lOW 
itteaerMllMaaf  aeiidriti,jneMBndat  Ibe  tempetatata  ef  !^,  wS  b^  tbetefimk— 
■009  iL  X  9«  1=  4M  lit.  41. 
TUefoaatliTcf  pozaalaobditbiw  e*tinMt*d,ia  called  ricbWMO^  Jpirit  fa  ^Mta^e* 

Lat  aa  bdia  an  wph  *ia»ilar  to  Ibe  peetediag,  bat  at  a^icbitr  teBperatare  Ibaa 
V  Coat.  Saptoaa  wa  bem  1000  Bbe*  mtaewe^  at  the  teiaparatare  of  2S*,  «f  apiit* 
•boecapfMrcat  aUg^dt  1*89°,  what  i*  tbe  real  qaanlitf  of  pare  alcohol  which  thi* 
«ailcDalalnaattbetenperatnreari9*T  W«  thaU  flod  In  tbe  laUe,  fcM  of  all,  that 
•e  Md  (trctwih  of  the  epirlt*  i*  49°-3.  As  to  it*  built  or  vdnme,  it  i*  veir  clear 
Aat  the  MMO  litrea  im  aoaliaf  Uam  9S*  la  IV,  wiH  oeeapr  a  andler  (paee.  TWl 
NiiMwiltbeSeSEfta*;  itbiMMibedareedr  bdnr  4!l°-l.thi  leal  itrenith.    Wa 
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I  ocnutder  tbe  pra<i«diiig  tabH  vhloh  I  hsTs  extrsoted  from  tbe  longer  teolee  o 
IL  Qay  Luiaac,  u  kd  important  additioa  to  the  retoaroei  of  Bntiih  dealers  and  m&iiU' 
fkotariDg  cbsmUta.  With  tbe  aid  of  hia  little  inttrnmea^  wliich  may  be  got  for  a 
(rifle  from  its  ingenioiu  maker,  H.  Collardean,  Rn*  Faubnrg  B(.  Martin  »t  P&ri*.  oi 
«oiutriicted  bj  one  of  the  Londan  hydromeMr  artiits,  the  per  oentaga  of  real  alcobo^ 
and  the  real  valae  of  any  (piritQanaliquDr,  mttj  be  determmed  to  anBcient  nicety  tor 
BMt  pun>ou«,in  a  far  eauer  muuier  llkao  by  an  j  iwtromenU  now  used  in  thia  oonn- 
try.     It  lias  been  adopted  by  the  Swediih  government  willi  M.  Oaj  Lnaaaa'*  t«ble& 

U.  Oej  LoBua't  table  give*,  br  tnepaetioo,  tba  true  balk  of  the  apirita  aa  oorreoted 
fi>r  tampeiatnre;  that  istheiryolumt^  ifof  the  normal  tempera tnra  of  15"  Cent  ^Bb™ 
Pahr).  Nov  this  is  important  informstion;  for,  if  a  penon  ba  j>  lOOOgallona  of  •pint* 
in  bot  ireatlier,  and  pojt  for  them  exactly  aooordi£g  to  thair  (treogth  oorrected  for 
temperature,  he  will  not  hkTe  1000  gallan*  when  the  weaJierliiDita  mean  atAte.  He 
may  loee,  in  thie  way,  Beveral  gallona,  without  being  awar«  of  it  from  bis  bydnime(«r. 

Bometuno^  after  moiat  antnoma,  when  damaged  srain  abannds,  the  alcohol  distilled 
frem  ita  fermented  wash  oontaiai  •  peanliar  T^atile  body.  When  we  'PplT  onr  noae 
le  thia  tpeciee  of  spirits  in  ita  bot  state,  the  volatile  snbstance  diijeolved  in  it  irrttatea 
tbe  ejei  and  nostnla ;  it  haa  very  nearly  the  same  smell  a>  an  aloobolio  solatioQ  of 
^tUMgen,  BB  any  ehemiet  maj  discover  by  standing  near  the  discharge  pipe  of  tha 
lefrigeratory  worm  of  a  raw-grain  whisky  (UIL  Snen  spirits  intoxicate  more  strongly 
than  pure  apirits  of  the  same  strength,  aod  excite,  in  many  persoii^_  even'  tmiporaiy 
freniy.  It  is  a  volaUle  fatty  matter,  of  a  very  fetid  odor,  when  obtained  by  itself  M 
I  Iiave  procured  it  in  eold  weather  at  some  of  tbe  great  distitteries  in  Scotland.  It 
.  doaanotoombiQewitb  bases.  ACIhe  endof  a  few  months,  itipoDtaneoaelvdecomposea 
in  tlie  spirits  and  leaves  them  in  a  less  naiucousand  noxious  state.  By  Uirgely  oilnt' 
ing  ibe  spirits  with  water,  and  distilling  at  a  moderate  tempentnr^  the  greater  part 
of  this  oil  may  1>e  separated.  Fart  of  it  oomes  over  with  the  Btrongasl  aloohol,  and 
part  with  the  latter  runnings,  wbieh  are  called  by  the  distillers  strong  and  weak  feints. 
lie  intermediate  portion  is  purer  spirit.  The  feints  arealwajs  more  or  lea*  opalescent 
or  become  so  on  dilulioo  with  water,  and  then  throw  ap  an  oily  pellicle  npon  tbeir 
mrfsoe.  The  aharooals  of  li^ht  wood,  sni^  ai  pine  or  willow,  well  e«l<dBe^  and  in- 
insed  in  tofflcient  quantity  with  the  spirits  prior  to  rectiflcation,  will  deprive  them  of 
the  greater  part  of  that  ony  GontaminaUon.  Animal  charcoal,  well  ealomed,  baa  aleo 
been  found  nBefal ;  but  it  must  be  macerated  For  some  time  with  tiia  empyrenmatia 
— ^rita,  before  diatJItatioa     Another  mode  of  separating  that  offensive  oil  is,  ki  agitate 

a  impure  spirits  with  a  qnaDtity  of  a  fat  oil,  inch  as  olive  oil,  or  oil  of  almonds,  (o 
deeant  off  the  oil,  and  re-distil  the  spirits  with  a  little  water. 

Diveslion  ani]  agitation  with  calcined  magneaiiK  for  some  time,  fbllowed  by  filtration 
and  distillation,  are  also  goad  means  of  improving  the  flavor  of  aloohoL  The  Uata 
of  the  oil  of  graina  is  best  recognized  by  agitation  with  water,  whereby,  on  standing 
ttie  diluted  spirit  throws  np  a  flif"  of  oil,  risible  by  reSeoted  light,  II  the  spirit  be 
mixed  with  a  few  drops  of  nitrate  of  silver  and  exposed  for  some  time  to  sunshiny  (ha 
oil  will  react  upon  the  oxide  of  silver,  and  cause  a  brown  tinge  ;  but  if  there  be  no  oil 

E resent,  the  apiriti  will  remain  limpid.  If  one  part  of  hydrate  of  potash,  dissolved 
I  a  little  water,  be  mixed  with  160  parts  of  spirits,  and  if  Che  mixture  be  well  ihskan, 
then  slowly  evaporated  down  ta  IG  parts  and  mixed  with  IS  parts  of  dilute  sulphnria 
add  in  a  pnia!,  to  be  then  corked,  there  will  soon  exhale  from  the  mixtnre  a  peealisr 
oSeasiTe  odor,  eharaoteristio  of  the  quality  and  origin  of  the  impnre  spirit,  wbeUier 
obtained  Irom  taw  grain,  tram  njt,  trom  potatoe^  ry<^  arraet,  rum,  brandy,  ix. 
Hiis  excellent  process  may  be  used  also  for  toting  wines.  lime  and  alkalis  always 
injure  tJie  Savor  of  ardent  spirits  of  all  kinds. 

Some  foreign  chemista  direct  empyrenmatia  or  rank  ipiiits  to  be  reetlfled  witli  tbe 
addition  of  chloride  of  lime,  I  have  tried  this  roetliod  in  every  war,  and  on  a  md- 
aiderable  scale,  but  never  fonnd  the  spirits  to  be  imprOTed  by  lb  loey  were  rsthsr 
deteriorated.    Bee  Bsasdv,  DisriLLATioit,  FnnBttATMH,  Qn,  Run,  and  Wmsn. 

Anhydrous  or  absolute  alcohol,  when  swallowed,  act*  as  a  mortal  poison,  notenJy 
by  its  peculiar  stimulus  on  the  nervon*  system,  bnt  by  its  abstracting  ths  aqasoii 
nartioles  from  the  soft  tiasae  of  the  Bt4>in«d:^  with  whid)  it  oomes  in  eontao^  *e  is  ti> 
destroy  its  organization.  ^ 

The  absence  of  water  in  alcohol  may  be  tested  by  sulphate  of  copper  csldnad  (s 
whitenew.  which  imparts  a  blue  tini;e  to  tbe  liquid.  4A  parts  of  absolnle  iloobcl 
eontain  9  parts  of  hydrogen ;  and  henoe,  by  being  burnt  in  a  tnbnlsled  globnlsr  re- 
eeiver  connGat«d  with  a  condemiing  worm,  they  aObrd  fi4  parts  of  water.  IF  the  ipirit 
iras  free  from  oil,  tbe  water  will  be  quite  pore,  as  the  carbonlo  acid  flies  off. 

The  high  prioe  of  alcohol  in  this  country,  in  conseqaenca  of  the  heavy  flaei]  iaStt, 
Bad  its  uw  price  in  moat  other  countries  where  it  is  nearly  doty  free,  bsi  led  to  iti 
•mtraband  importation  under  various  lUigaise*.    Sometiineiitb  introduced  aadtrtli* 


t 
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■iAif  aitrf  teipwlm^framwbieliit  «aB  Im  Mflctait];  frwd  b?  TMtttwtka  lOr 
IbpnnMaofthapBBMBnlMtDFei*.  BocnetiiiMa  it  ii  dufpiwd  viUt  wood  n^tki^ 
or  VMd  Tisegar;  from  tha  kU«F  cf  wUeh  it  luf  b«  Mp«nd«d  b7  dklilUtHHi  in  A  waUr 
balk;  bat  Cmb  the  fanner  it  it  men  diS««lt  to  •ztoieate  it,  u  aleoW  aiKl  vood  niiit 
ai«  uari J  (qnaUj  Tolatila.    It  hw  abo  bees  ditpdaad  with  ooal  uphtha ;  but  Ma 


bj  diiUllatiMi,  on  aoeonnt  of  the  craat  difhranoe  tM- 
«  boilii^  P*'*''^  o'  ^  ^^'o  liquidi;  b«aida^  eoU  luplitha  viU  not  twnnWnt 
(T,  M  aleotaol  doea. 


Ii  ita  eharaoteriiUa  attiercons  nmIL 

f  meraaiy,  la  in  the  proeaw  tor  fl 

<1aa^  tlia  danae  rapor  of  ethari* 

Bwruuial  gaa  will  appear,  and  a  eertaio  jnoportion  of  fnlmiData  will  be  formed,  eoi^ 

rMn^iu  piatty  uomIt  to  (he  proportiim  of  aleohnl  in  the  wood  naphtha  miitnre. 

i*  the  botinc  p<rint  of  woodi^t  ia  oalf  about  140°,  while  that  ot  aloohol,  of  like 

^■eilfa  gravity  (O'SM),  fa  ITt^FT,  amdonterianot  the  propoitionof  the  twoliqnida 


preMat  m  the  mixtare  maj  be  fbnnd  in  ita  baUIng  tamperatnT-. 

fmt  wood  apirit,  when  mixed  with  the  abore  nitrio  aoid,  beeomea  of  a  mbj  tia^ 
bat  nmainB  tiuqait.  Aleofaol  eoatinnet  odorlea^  but  aateri  into  ritdant  ebnOitioii. 
Bad  H  neari;  all  diMipatad  ia  fhmea. 

Aleohol  dilated  wiUi  water  faa«  a  leea  rfaaltant  denaiW  than  wood  apirit  of  like 
ABifth  amflaily  dilated.  Whila  aleohol  thtubeoomcaolO'SIOi  wood  ipirit  beoooHt* 
IHMorOVXT. 

If  wood  tpiiit  be  eoDtaiaad  ia  aleohol,  it  mar  be  deteoted  to  the  pnatcat  minitte- 
BM*  t  J  tba  tort  of  eaartie  potaah,  a  little  of  wbleh,  in  powdar,  eanaias  wood  apirit  to 
baaotaa  ipaedily  yellow  and  brown,  while  it  pTo*  no  tint  W  aloohoL  Thae  1  per  oeaL 
of  wood  ipiit  maj  be  dieoorered  in  an;'  maple  of  apirita  of  wiae.  For  farther  detail! 
«poB  thia  aaalytieal  iDqniry,  aee  kt  pam|^et  entiued  Th*  Aemtw  m  Jt«j>n4f. 

ALDEHYDE:  a  aame  eompoandedoatof  afaomtfellyJrywmfaiibeiagaaBbaUnee 
fnaaed  by  depnrii^  aleohol  of  jta  h/dn^n.    The  proeea*  i«  too  intricate  for  detorip- 

nbere.    It  ia  a  bmpid  liqaid,  of  O^BO  ipeoiflo  pavity,  boiling  at  tl-S"C,  and  not 

"taiajE  Gtmoa.  It  baa  a  peauliar  athereooa  amell:  whan  ita  vapor  ia  fahaled  it 
m  aalbcatian,  and  eTea  ia  amsU  qaantJIJaB  ■  apennodie  constriotioa  of  the  thonn. 


It  >•  eooipaaed  of  4  atom*  of  earboa^S4,  i  of  bydn^ra a^ 4,  and  !  of  oxygen^  IS; 
eria  lOO  of  M-ilC,  9*09  and  K-iS  reepaotiTeiy.    It  ia  very  inflammable. 

AU.  Hie  tenanted  iafnaion  of  pale  mailed  bariey,  oombiaed  with  iaftaBon  of 
h«a.    See  Boa. 

AIXMBIG,  a  8iiu ;  wUeh  lee. 

AJXXSUCfTH,  aalt  oE  He  lalt  of  wiadom,  of  tha  alohemiata ;  a  eaaipoiud  of 
bieblorida  of  mereory  and  —1  ammoiila<^  from  whieh  tha  old  white  praoipitate  of 
mcrcory  ii  made. 

ALGAROTH,  powder  ol  A  eompound  of  ozida  aad  ohlorida  of  antimony,  being 
a  predpitate  obtained  by  ponriag  watar  iato  tha  acidaloaa  chloride  of  that  metal 

ALGAKOTILLA  Thii  labatanae  i*  celled  by  tba  Bpaaiard*  Alaaroba,  from  the 
rcaraiblanCT  it  beera  to  tha  frait  of  the  Carob  {Ceralonia  tiliqua),  vlifeh  ia  a  natiTe  of 
Botvpe,  in  tha  aontbeni  conatriea  of  Spain  and  PortonL  'Ila  tabttaaoe  lately  aaa- 
lyaed  by  me  ia  the  frait  of  a  tree  whioh  grows  in  ChiO,  of  which  tlie  bolaeieal  aaoia 
■  PmnpU  patUJa,  aceording  to  Captain  Bagnald,  K.N.,  who  firet  broagbt  a  aample 
of  it  to  tha  eooBlry  in  the  year  1B3S.  It  oonaiata  of  poda  brnieed  aad  agslntiaated 
■on  or  leM  with  ue  extfactiva  exodation  of  the  aeeda  and  hnska.  Aoooraing  to  a 
nmn  recent  determiaatioo,  algaroriDa  ii  aaid  to  be  the  prodact  of  tha  tree  Juga  Mar- 
ie of  Saata  Martha,  apMiiaceof  New  Caiihagena. 

It  ii  aa  aatriageat  aabatanoe  replete  with  tennin,  capable,  by  it*  inforion  in  water, 

*<l"ff™g  leather,  for  which  parpoae  it  pninmirin  more  than  fonr  Umes  the  power  ol 


.  _  ,     ,  ,       .  .     . .      _  power  ol 

good  Mi(  Bark.  Ita  aetiTe  matter  ii  rery  aolnble  in  water  at  a  boiling  temperatar& 
ne  aeeda  aro  merely  natritJTo  and  demaloeat,  but  oonlaio  no  astringent  properh. 
Tlaa  reaidea  ia  the  hoaka.  Tha  aeadi  in  the  entire  pod  aonatitnte  abont  l-Sth  of  tae 
Tti|^t,  and  they  are  three  or  foor  in  nnml>«r  ia  each  obkmg  pod,  Aleohol  of  SO  par 
•inb  oTer  pron  diaeotrai  64  part*  ia  100  of  thia  lobstanoe.  lie  aolotioa  oooeiata 
M^tj  of  tanaia,  with  •  Tety  httia  reaiaona  matter.  Water  ditaolree  eomewfaat  BMre 
tfit,  aad  affords  a  Tory  B^ptie-taatedeolDtio^  which  preoipltateatolntioa  of  iaagloM 
Tay  eomonaly,  like  inAiiion  of  galls  aad  cateeha.  Ita  eolation  fbraa  widi  talphat*  of 
irea  a  black  precipitate,  which  ia  kept  floating  by  meana  of  the  gnm  presaati  and 
titntea  good  iak.  Hy  report  to  the  merohaat  waa  writtea  with  a  com- 
,  m  proporliona  taken  at  nutdeot;   and  there  i*  no  doubt  that  bj 
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..baiOK  the  bri^Ur  and  fOUtr  vf  the  two. 

A  tiBotnre  of  algaroviUs  miglit  b»  HMJ  M  «n  utriag«Bt  in  rnvdioine ;  er  prot»bl 
«  daeodioD  of  th«  wlude  tntMtuoa  woold  be  pr«(inibliH,'«iiMeotintof  Uie  deinnle«a 
qiulitj  of  the  *eed>  Then  broiled.  As  ao  nrtiole  of  oommerBe:  it  cannot  bo  tated  at 
iBighpriee,  norahMldlt  paymnahAn^.tUltUfalaa'aiaD  aitiela of  raaanfaotarcs  o 
.  aediaas  be  fatly  awerta&ed. 
-ALIZABINK    BeelluBU 


AT.KAI'T.  A  eUta  at  tbwiioal  bodiM,  diitii^tdihad  diletij  hf  tfatir  ■olnbilityii 
<mter,  and  Iheir  power  of  Beutratiniig  addi,  ao  m  to  fnm  «aliae  aompoanda.  Tlit 
<alhalii  of  manufutDriag  impoiiaooe  ar^  aiemooia,  potadi.  aad  aoda.    ^Inaa 


idiangfl  the  purple  ocdor  of  T«d  cabbage  and  radiates  to  a  green,  the  reddened  tino- 
'lore  Of  litmiu  to  a  poqile,  ind  tbe  color  of  tnnnerio  and  maoj  other  jellow  dyes  ta 
«  bNiriL    Even  when  oambined  Willi  earbonia  aoid,  the  Uir«a  alkalij  ezeraiee  thia 

■■      ■    ■  ■         ■      Tbo  auBe 

e  enenetia 

wriveBta  of  Munal  naUer;  atid  the  three  oombiae  with  oija  to  a«  to  form  ioa{>a.  They 
•aaH*  with  water  in  aMr;  proportiori,  end  alto  with  tieoM ;  and  the  tliree  eotnbuie 
with  water  alter  being  carbonated. 

AIXALI— ORQAinC ;  oa  oaoUM  aaM  Haoy  plante  and  ingradieala  ot  plant* 
wkieh  oEenuBe  a  powtrfal  qiooifio  (^ration  apoo  the  liTins  iTitem  of  man.  and  other 
■n'rralt  contain  peouliar  oombiaatlaiiB  vliich  baTe  in  chemiatrv  a  deeidedlj  alkaline 
-teao^a ;  and  have  hcaoe  been  oalled  alluloidi.  They  uoite  aireotly  with  both  hy- 
^ n  aad  oxygen  actdi,  and  ia  thia  leepect  differ  eaieatially  bom  methylo^c^  ac- 


thflozidc 


.     .  .  kM*  degree  the  p 

•Mb  plant  npon  the  human  ifatam,  ohemiita  let  themMlTea  diligeDt), 
poiMtnona  and  narootia  eztraot*  for  timilar  prindplea  From  the  diaoover^,  however, 
of  qnlBia,oiiidi«ni%pipettae,  Ao.,  it  appeared,  that  not  only  the  poitonont  ingredients 
«(  want^  bnt  othera  peaaeeaed  of  pecidiar  medidnal  qaalitM^  eoaatitated  paeullar  al- 
kawnda.  Ilieae  eoenr  in  planta  alwayi  oombinsd  with  oigaaie  aaidi^  wbioh  are  aUo 
olten  of  a  peoqllar  natai^  Thaa  the  baaa  of  opium  oeonra  eombined  with  m«cooie 
'aoid,  and  Uie  bate  of  ehelidonium  vlth  chalidonio  aoid.  Hie  aaid  oonititaent,  bow- 
ever,  ii  often  the  malio  or  one  of  the  forma  of  the  tinoin. 

Wbhler  firat  made  the  disooTerj  that  through  the  deoompoiitiiMi  of  cyaaate  of  am- 
'  asoaia  urea  wai  formed,  which  poaaeased  the  property  of  combining  with  aenral  adda, 
•apeeiiJJy  the  nltrio  and  oi»Ua.niider  like  oonditiana  with  the  baaea  filiating  ia  nature. 
Dnrerdorben  extraeted  from  animal  empyreamatio  ml  aaTeral  baaio  aenpouids, 
aoeh  aa  odorise,  ammoluc^  Ae.,  aad  Snnge  oat  of  «oal-tar  obtained  kyanol  tad  leakol. 
FlitaMhe  obtained  by  the  deoompoution  of  anthranilio  and,  aniline  whoa*  identi^ 
viUk  I^auol  haa  been  ainea  ^lown  1^  Hotinann.  Qnin  made  the  (tiaooToy  that  by 
the  operation  of  aolphureited  hydrogen  npon  Dttrobeuide  and  npoa  Iutron«pbl•lid^ 
eertain  organic  baaaa  were  formed  with  eeparatioD  of  lalphnr,  aDoh  a*  aniline,  benii- 
diae,  saphtalidiae,  Ae.  Laurent  disoorerad  lophine.  and  amariw,  baaaa  whieh  reaolt 
'  Ihrmish  the  operation  of  anmioDi&  a'poa  oil  of  Utter  almonda.  lluoainninuae  ia 
'Ibimed  by  the  action  of  ammooi*  npon  the  lolatile  oil  of  mtutard,  Ac 

Campottiian  of  altalMi  or  organit  ham*. — The  whole  of  thaae  basai  eontain  nitro- 
oan  eoaluned  with  oaibon  and  hydrogen,  and  moat  of  them  eontain  alio  o^tn. 
Theee  alkaloida  eombina  alio  with  nydrogeo  and  ucnea  adda,  a*  ammoiia  daa^  aad 
thereby  are  dfattnguiahed  eaaentially  Irom  aethylozide,  methyloiide,  and  amvloiide. 
If  we  reckon  ammonia  aa  a  hydrogen  baaia,  the  oiganic  baaea  mnat  belens  to  the  wme 
oatc^ry.  Their  Mcygan  oonatitnent  doea  not  oorreapond  to  their  capacity  of  ntnra- 
tion,  which  follow*  rmu  the  foot,  that  alkaloida  exiat  which  are  free  from  atjpia. 

2%<  proAietiaia  of  lihe  cranio  baaaa  ia  different  according  ae  thev  belong  to  vdatil* 
or  Don-TOlBtile  bodiea  The  Tolatila  may  be  obtained  when  the  planta  in  wUch  tbay 
•liat  are  distilled  with  a  eomewhat  dilate  potaah  lye.  Hie  diatiUed  liquor  nonlaina 
alwaye  besidea  the  organic  beee  a  little  ammonia.  It  ia  to  be  exactly  aatuntei!  vith 
anlphnris  acid,  then  evaporated  by  gentle  heat,  and  tiie  remainder  treated  with  aUolote 
a^hol  or  with  ether,  in  which  the  anlphnrio  aalt  of  the  organie  baae  diaaolrca.  Ibia 
•olution  ia  to  be  mixed  with  water,  the  apirit  ia  to  be  diatillM  oS,  the  remainiar  daeom- 
poaed  with  potaahlyt^next  agitated  with  ether,  which  diaaolvea  out  the  alkaloict  Tliich 
fenuibaaAertheeTaporationoftheetlier.    Inthiawayiuootineiaobtained.   litnoD- 
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»  bv  DMSua  of  an  kUuliue  tubatauM,  iddIi  u  poUih,  Udk,  an- 
iHuiu*,  •»  uj^HSHB.  ilia  prAcipitata  U  W  ba  dried  and  boiled  in  aleolwl,  wbiah 
dinolTfa  Una  »lfc  «ljiijl      Tbu  loaj  be  puri£ed  bj  mpaatad  eiyitaUiiation*  atdad  bj 

AI.EALIMETEB.      An  isa  _  _ 

an;  U  Itw  alkalia  of  oommeroe. 

i*al  altali  praaent  in  anj  aampls 

ST«  wught  of  it  «an  neatraliia. 

ALKAMMETRY.  ITcarty  Ibr^  T«aa  Ufa  dnpaed  rinM  I  vaa  led,  b^  paeaUM 
tjf  iwtancca,  to  ouulrnet  a  t«7  ninple  dmUmmI  of  IciUni  alkalit,  tbi  inteifle  «f 
wludi  I  MOB  aAprward  applied  to  adds,  blgaehinf  powder,  dre^atoA,  and  noat  otkar 
'**-'■'-■'  sabalnoces  eUeuirclT  nml  in  manulaeuuai.*  In  1814  and  1S15,  dmrinf  tha 
lamBer  Tacation  of  my  GUagow  rlaimt.  I  wai  engaged  in  daliTCTin|canraM  of  Itctnrw 
oa  ebemiitTT  in  the  BelTut  Academical  Inititalion,  and  had  many  oT  tke  noat  oai- 


lltE  li>^  Ucaehcn  <^  Ireland,  I  m«  the  importaDce  to  them  at  a  (impie  aikalimeUicu 
teM,  hath  tai  pnrchasing  and  for  niiug  their  harillai  and  pocaahea.  The  fallowing 
otnct  Tnm  the  BelTut  NtKM  IMitr,  of  July  Sth,  1816,  will  ihaw  Iha  natsre  of  m? 


<TUa  taj  one  •!  the  ponen  oT  the  Linen  Mall,  Bellhat,  wai  called  tnia  the  Ubnry. 
naa  at  the  re^neal  of  Dr.  Ure,  wiw  beins  qnite  nnlnowa  to  Dr.  Dre,  and  norer 
ha*B|t  teen  anj  eapnimenta  made  vith  acida  and  alkalit,  be  took  the  inatnuneat'  at 
•nr  Aeaire,  which  being  Blled  with  colored  acid,  b;  poonng  it  tlowiT  on  ndnltetaUd 
iflcnli,  wUeh  we  had  previoaalf  preparad,  he  aaeertained  oiactlT  tho  pa-centage  at 
|l— ■■  akaH  in  the  miitare.    Belfait,  2Sth  Jnne,  IB16. 

"  lom  8.  FncQiraoir,  Chalnnan. 
JlMH  H'DOHICBL,  H.*D. 
JoHM  M.  Srattn, 
S.  Tbouon,  M.  D." 
Of  Ibeae  gattlemcn,  two  ware  loading  meubon  of  the  Linen  BoMd,  nad  tha  oiliM* 
dw  two  princ^nl  phfaidnna  of  the  Iowa.  The  paUication  of  tha  datult  of  iqr  Method 
gfalhalimrtiT  wna  delafed  till  arnagencsU  were  made  for  it*  genenl  introdaetioa, 
■ader  the  direction  of  the  Linen  Board  of  I>nblia,  whaoa  profeaMW  of  i,li>»iili  ',  Mr. 
V.  ^'irT",  M  well  at  Dr.  Barker,  profeaKv  of  cheauatrx  In  Triiity  College, ^nntcd 
ortificaiea  of  the  "  aecaimer  and  tbe  national  importance"  oT  tbe  Initramenl.  Tho 
«Ikali«e  matter  then  imported  into  Ireland  wa«  oRen  largely  fontamiailTd  with  ■""■nw^ 
nit,  CTCB  to  tbe  extent  of  SO  or  90  per  cent.  During  tbe  proeraativ  >>a  of  the  Board, 
I  lent  mj  Treuiae  on  AlkaiimRtrf  Is  Dr.  Bcnrr,  of  MancLeater,  who  InadTertently  pab- 
Uedan  acconot  ofii,  tboa^h  with  refereace  to  me,u  tbe -"ut  edition  V  hi*  £bi«Mtf 
^  CitmitiTf.  HaTuig,  in  the  hrf  inter-il  ainee,  coar.Tett  .«uit  mod]l>catiou  of  the 
utmnienl,  and  baring  extended  il«  ptikeipl  .eetiaji  other  nrticlea  I  am  indnced  ta 
rfiii  it  now  to  the  wond,  ia  conaeqnencc  of  tike  lecenmtpenmikee  of  a  pnblicatioa  tfoa 
Ae  tame  tnbject,  b}  two  rerr  iweaiont  chemitb  of  Liebls*!  tebool,  Sra.  B.  Freaeaiaa 
and  H.  WilL  Of  their  tritem  of  alkalinetrr,  fcc.,aeopioat  abttnet  a^eared  in  tbe 
Jmaln  dtr  TUmic  mnd  Pharmacit  for  Joly  latt,  and  about  the  tame  tioie  a  pnapUet 
•at  pabliahed  bj  Winter,  *t  Heidelberg,  nnder  tbe  title  Nn*  Fi>r/dirMvnoaM«  a«r 
BcKtiammg  iu  ITcrttei  dcr  PMatdu  sad  eoia,dtr  Saunm,wmi  du  BrtmiuUmt  or 
"New  Ptoeeaiea  for  determining  the  Talae  of  Fotath  eitd  Soda,  of  Acidi,  and  Black 
(hide  of  Hanganeae."  Howerer  accorale  thcM  proceatei  nay  be,  and  Itowerar  apt 
fcr  a  German  or  French  itndent  of  ehemiitrr,  they  are,  in  my  apprebeniioa,  not  at  all 
fOed  for  the  familinr  nac  td'manafactaren  and  dealeit  in  nny  eovntrj,  nad  ecrtninly 
M  liw  thoae  of  the  Dniled  Eingd<m. 

DeaooiiiUta  wat  the  Ant  peiwm  who  eontrired  an  initmment,  called  an  alkalim. 
Her,  to  ascertain  the  alkaline  itrength  of  potath  and  toda,  witbont  mnch  calcola- 
tu.  Hit  method  wmt  deaciibed  in  tha  .Annju  it  Ckimit  foe  ISOtt,  torn.  Ix., 
■ad  a  tranilation  c£  it  appeared  in  onr  PLilatoplut«l  ifagnaisi,  toL  xxviii.,  foe  JnlT 
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and  Avjtiul  of  tb«  foUowing  jru.  Hia  Kpiwnitni  eonitted  ot  «  ^ui  tube,  B  or  S 
wdici  kin^,  and  7  or  S  lines  ia  diuDcter,  closed  it  one  end,  bat  termiaali^  U  Ihe 
other  in  >  kind  of  smkU  funnel  (witll  K  beak  or  ipont),  connected  to  the  lube  bjr  ■ 
unoiT  neck,  having  a  Mlibre  of  two  lioei  and  a  half.  Upon  the  shoulder,  ante 
tbe  throat,  IbeK  was  a  hole  Tor  admittins  ail  to  the  long  tube  ill  the  act  of  being 
emptied,  bj  sloping  its  montb  downvaid.  This  cylindrical  vessel  was  to  contaiB 
38  gnunmea  of  water,  which  space  waa  divided  into  TG  equal  parts,  which  it  was 
extremely  important  to  propoition  Becaretely.  The  Imiuot  was  prepared  by  taking 
eoatentrated  sulpbnric  acid,  at  66"  Baum6  (1-84&  spec,  gntv.),  aiid  dilDlin):  it  with 
line  times  its  weight  of  water.  The  instrnment  being  poi»ed  in  a  balance,  be 
introduced  into  it  very  eisetly  two  grammes  of  the  above  test  acid,  and  when  tha 
ixalnmient  atood  opright,  he  scratched  ■  line  at  the  lerfl  of  the  liquor,  and  thu 
proceeded  by  addition  of  Buecessive  f;nunnies  to  graduate  the  whole,  till  36  were 
added,  after  which  he  subdivided  these  ipaees  hy  Uneg  into  72  demi-iratame  voloinea. 
He  then  proceeds  to  describe  eight  different  subsidiary  articles  required  for  his  oper< 

"  iiOtalinittrualtfiaU  i^potath. — Weigh  exactly  one  demi-gramme  of  potash,  i*  it  into 
■  glass,  and  ponr  upon  it  about  fottrOfthi  of  adeeilitre  of  water;  facilitate  the  solutlou  of 
the  potash  by  stirring  it  with  a  imall  chip  of  wood,  'hree  or  fooi  times  in  an  hour  and  ■ 
half,  a  mioiile  ■(  each  time.  When  the  solution  ii  (^ected,  pour  it  into  the  small  tin 
measure,  No.  4,  which  is  to  be  then  filled  up  with  water ;  ponr  it  back  again  into  lAe 
glasa,  in  which  you  must  eliU  pour  a  measore  full  of  pure  water  g  stir  this  new  miitnra 
alM  three  or  four  times  within  half  an  hour,  in  order  to  facilitate  the  precipitation  cd'  ■ 
slight  sedjmenl,  which  soon  falla  down.  This  sediment  being  completely  formed 
slope  the  glass  with  caution,  in  order  lo  fill  with  clear  liquor  the  small  measore  i  them 
smpty  this  last  into  another  large  glass  ;  aller  this  place  round  the  edges  of  a  plale 
dnips  of  symp  of  violeta;  jiour  also  into  the  HlkBlime{ei  lest  Uqooi  natil  the  liu* 
marks  0  i  take  il  afterward  with  the  left  hand,  inclining  it  upon  the  glasa  wbicb  eon- 
tains  the  moiety  of  the  dean  alkaline  solution:  the  acid  liquor  will  fall  iolo  il  by  bas^ 
drops,  or  in  a  very  small  thread,  which  yon  may  moderale  at  pleasure,  by  retatiuag  the 
entrance  of  th^  air  at  the  lateral  hole  or  vent,  upon  which  must  be  placed  the  eu  of 
the  finger;  at  the  same  time,  with  a  small  stick  or  match,  assilt  the  iLixturv  and  fh- 
cilitate  the  developmeot  of  the  carbonic  acid  which  is  manifested  br  effervescence.  ' 
When  yon  have  emptied  the  alkalimefer  to  about  the  line  40,  try  if  the  saloratiatt 
approaches,  by  drawing  yonr  small  stick  from  the  mixture,  and  resting  il  upon  the 
drops  of  syrup  of  violets,  which  shoald  become  green,  if  the  potash  is  not  of  a  v«rT 
infenor  qnalily.  If,  oo  the  contrary,  the  violet  color  Is  not  altered,  or  what  wodU 
be  worse,  if  it  be  changed  into  red,  thei^  would  be,  in  the  first  case,  an  indication  oT 
satnrnlioo,  and  in  the  second  a  proof  of  super-saturation.  Bat  this  is  not  the  ease  with 
good  potashes ;  at  (hat  line,  the  liquor  tried  can  alter  the  syrup  of  violets  into  green 
uly  I  or  cause  to  retain  to  the  violet,  and  even  to  the  green,  the  drope  which  bad  been 
changed  into  red  at  the  time  of  a  former  trinl;  we  must,  therefore,  in  general  add  more 
acid,  which  occasions  a  new  effervescence.  Thu  addition  mnsl  always  be  mode  with 
eantioa,  and  we  mngt  toucb  every  time  a  drop  of  aymp  of  violets  in  order  to  stop. 
When  at  last  the  latter  assumes  a  red  hue,  then,  after  having  restored  the  alkalimettf 
to  a  perpendlculai'  position,  in  order  to  see  st  what  line  the  testing  liquor  elops,  yoB 
BUM  reckon  one  degree  less,  in  order  to  compensate  the  e:icess  of  saturation.  The 
mean  tens  of  potashes  is  66  j  this  ioplies  that  they  reqnirefor  their  satnrationy^/tjr^M 
kmndndikt  of  tbeir  weight  orsulpbi.-ic  acid." 

For  the  analysis  of  commercial  sodas  of  all  kinds,  M.  Deseroisilles  prescrihei  tlsing 
tn  and  a  half  deci-grammes  of  this  alkali,  instead  of  the  ten  ded-grammes  for  potashes, 
and  proceeds  as  above  detailed.  In  Us  table  of  results  annexed,  we  find  Americaa 
potashes  called  60"  to  S3°. 

American  peadasbet         ...        so«  to  50* 
Dantzic  potash      •  •  •  •        4fi    to  fiS 

Alieant  soda  •  •  -  -        SO    to  33 

It  is  obvions,  trom  these  atalementi,  that  the  alkalimeler  so  made  and  graduated 
denoted  compaiative,  bat  not  absolute,  quantities  of  alkalis  present  in  the  com- 
mercial samples.  The  rest  of  his  very  long  memoir  is  occupied  with  what  he  cells  the 
graduation  of  potashea  and  aodaa,  the  economy  of  their  graduaLon,  the  proportions  of 
sarbonic  acid  ia  them,  the  processes  of  canstification,  the  presence  of  potash  in  all 
lime  which  is  burnt  by  a  wood  fire,  origin  of  nentral  soda,  and  probable  origin  of 
antrum;  without  any  more  explicit  instructions.  The  inBtriiiaent,as  left  in  this  vagn* 
■Ute,  never  was  employed,  nor  eould  it  come  into  use,  among  Ilnglith  maaafaetuen 


naBeitBlkmtbMer,ofwUdiUMCaaBtb«ibc«npaHtlh«d,«uamn.  Ibm^ 
jhwting  lUs  iBMnaeai,  I  inUed  mjaOT  of  the  lighlt  rMMtlf  ilwd  m  ebcBieal  pr*. 
pnioHlvDr.DalKm'imlcMBiclheorT.udI  ikatnute  it  lo  Kpn««it,BulreUtiTe,liDl 
.....  I  of  ibe  amoaot  at  real  allnU  eitotiuia  wit  eaMmerciBl  Mmpla, 

u  nl^arie  mU,  vUek  1*  ■wat  resdilr  utd  BMaratelr 
„..-  JTmcMH  of*  ^M  bead,  ToynreAiUT  nude,  oT  the 
■yeeiie  gtanlT  that  tlie  Maidaid  add  ikoald  have.  Id  order  lo  nake  ibe  tat-liqaor, 
thetefare,  nothiBf  BMce  k  icqaioHe  than  to  pnl  the  bead  Into  dittill<d  water,  and  ta 
•M  to  it  Bonewliat  dilMa  bat  p«re  mlphorie  acid,  limilj  and  with  wiitaiion,  till  the 
bod  naca  ftom  the  boao<n,aBd  doatois  Ifae  niddleof  the  U<tiM>r  at  the  tempcraiuie  of 
K^Jahr.  The  delieaer  of  IhumeaacoTailiaitMealii  eo  great,  thai  a  iln)rle  degree  of 
Dcnaae  of  heat  will  aiue  the  bead  to  tiak  to  the  batton— a  pteciiioB  which  no  bydroB- 
ctar  cam  nraL  The  tett-tnbe,  abont  M  iad»e«  lo^,  eoBlaiaa  geaenllT  1,000  grain* 
W«ater,a>d  i*  gradnated  into  lOOeqoal  parubfineanaof  eqaalmeatareiofmemrr. 
The  teat4iqn^  i>  bintlT  tinged  wHh  red  eabbafe  or  liUnati  eo  that  tbe  change  of 
Mlor,  a*  it  appmchea  to  the  aatarotliv  phu  on  addiag  it  lo  100  graiiu  of  the  ran- 
■ocia]  alkali,  becooMO  a  lare  guide  in  coMDCting  tbe  experineal  t«  a  mecer^l  iataa. 
Oae  handred  meaiarea  oTlhit  test-liquor  nentralue  CKanlf  100  gnlni  ofabMilute  aada 
(«ile  of  aodiwa),  uid  of  oMuae  tctt  nearlT  ISO  oT  pati*h.  A  bead  meT  alio  be  ad- 
jaMed  Ibr  MW  liqaoia,  of  which  1,000  grain  meafnre*  aeatraliie  100  of  pouih,  aai 
ttadoR  66|  of  aoda,  a«  well  u  other  proportioni,  for  ipeeial  purpoaet  of  greater 
'  ■iaauuiB  of  reaeaieh.  One  mar  be  M  gradoated  a«ta  indirate  elearlj  adifferenceof 
yWof  agnia  of  anoioala.  In  making  neh  ake  expciimenti,  it  ii  ofconrae  reqniiita 
te  fi««  the  alkatiae  matter  beforeband  from  B-lphnreti,  inlphite*,  and  bTpoenlphitea,  bj 
igaitiag  ii  in  eontaet  with  chlorate  of  potato,  as  long  rince  reeammeaded  bf  Gay* 
Lasac  With  nich  meani  in  earefql  handi,  til  the  pnblenu  of  alktlicaetrr  bmj  b« 
acearatrir  atdred  hj  an  ontinuy  operator. 

Ob  the  mne  prihdple,  m;  Jeidimtltr  n  constmcted ;  pure  water  of  ammonia  b 
Made  of  mA  •  atandard  ■treagth  bj  an  adjoitcd  gtaai  bead,  aa  that  1,000  grain  meaa- 
arei  of  it  nealcsliie  exaetir  a  qnantitj  of  ■n]'  one  real  acid,  denoted  bj  iti '  alnmic 
w^tht,  apon  cither  the  hTdmgeo  or  oifgen  icale  or  radii  t  ••  («r  example,  40  grain* 
of  mlihsric  aejd.  Hence  it  beeomei  ■  DDiTenal  aclditnetcTt  after  the  aeatraliiaiioa 
'  ttlOct  lOO  gnunt  of  BBT  Mid,  a*  denoted  b;  iHe  weU-defioed  color  in  the  Ulmni- 
tiated  aioaKiQia,  the  tert-tnbe  meainiet  of  ammonia  expended  beiag  multiplied  by  the 
alonic  weight  of  the  acid,  the  iH'odnei  denolei  the  qusQlitr  oT  it  preteat  in  10  or  100 
gnins.  The  proportion  of  any  one  Crre  acid  in  any  aubitancc  maf  thui  be  deter. 
■iaed  with  prednoo,  or  to  one  Htticth  irf*a  grain,  in  the  courae  of  Ire  aiinulea.  Like 
'nKhudi  are  applied  to  Cbloruuietrj,  and  other  analytical  parpotei,  with  aqua]  fadlilr  [ 
■dapCing  the  teat-liqnor  to  Ihc  panicnlar  object  in  view.  Inttead  ofniingbcada  ior 
preparing  Uie  alkaliinetrie  and  acfdinetric  teit-liquors,  ipeeifle  gravity  bottla,  or  hy- 
dimteter*,  nay  of  coniie  be  employed;  bat  tht7  flimiih  incomparably  more  tediona, 
aad  lew  delicate  meani  of  ■djoatnent.  To  adapt  the  aboTe  nietbod*  to  Ihe  French 
weighia  and  meainrcs,  now  naed  generalty  alio  by  the  German  chemiita,  *e  need  only 
aabatitate  100  tirci-gramnut  for  100  grain*,  anid  proceed  in  tbe  graduation,  kc,  m 

n  of  two  reeiproeal  teat-liqtild*  aSbtda  ready  and  rigid  meana  of  rerlA- 

_icroGcopic  nnnlyiea  of  alkaliue  and  add  matter,  a  gradoated  tnbe  of 

BaaB  bore,  mounted  in  a  fVame  with  a  ralve  apparatui  at  top,  >o  aa  to  let  foil  dropa  of 
any  Bxe,  and  at  any  interval,  il  desirable ;  and  inch  I  hare  employed  for  many  year*. 
Of  thia  kind  i*  my  amnxinis-meler,  af.ed  in  Ihe  nUifflite  analyiii  of  gnaooi  and  other 
antixed  prodoeti,  in  conjanetion  with  ■  loodiSed  appontua  on  the  principle  oftbat 
■fVaireDtni^  and  WilL  It  maybe  remarked,  that  when  Ibe  crude  alkali  conlaia* 
tone  hyposutphite,  it  ihoold  not  be  caldned  with  chlorate  of  potMh,  becauae  one  atoia 
J  hypotulphnrona  add  it  thereby  conTcrted  into  two  ilomi  of  lolphuric,  which 
■f  eonne  niuraic  double  the  qnantitj  of  alkali,  preriooily  in  combination  with  the 
bypaaut[Anrona  acid.  In  inch  eaaea  it  ia  preferable  to  change  tbe  condition  of 
the  aal^ureta,  anlphitei,  and  hyponilphitei,  by  adding  a  little  nentral  chromate  trf* 
potash  to  the  alkaline  iidotioB,  whence  reanti  anlphate  of  chromium,  water,  and 
lalphnr,  three  bodiei,  which  will  not  aDect  the  •ccuracy  of  tbe  abore  alkalimetrical 

la  the  AaoZt  of  PkHoiepliy  for  October,  1817, 1  dcaeribcd  a  new  Inttrament  fhr 
taalyEiBg  tbe  earthy  and  alkaline  ctrbonatea,  and  for  determining  Ihe  quantity  of  ba«« 
IRient  in  them  from  the  toIudic  of  carbonic  add,  disengaged  by  their  aolation  in  acid*, 
•poB  the  data  of  the  atonic  theory.  Tbb  aiethod  wai  applied  to  Ihe  aDalyaia  of  Iha 
nthonatea  of  ammonia,  aoda,  polaih,  line,  magncaian  limcalonc  (dolomite),  k-t. 

'The  indjoatioaa  of  tbe  above  aulyliCBl  inatrumeat  are  to  minnte  aa  to  caahla  ■*, 
by  the  help  of  the  old  and  wcll-kMwn  Acotud  Ibr  ooDputing  the  ptwparlioM  of  t«* 
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meUli  fhm  tb«  ipccile  gm-filj  oTmu  allof  to  didnee  tha  pcopcftiwa  of  the  bud  (hn 
die  votmne  i^gu  diMnfeged  by  a.  given  veight  of  ■  miied  MrboD>t«."* 

Thmt  iraaU  iastniment  cooiiited  of  ■  beat  glaw  lube,  open  at  one  end,  and  tenniaKtd 
K  the  other  with  in  en-ahaped  bulb  froin  two  to  tbrer  incbra  ia  diameter,  and  i 
.  squired  foi  operating  witb  it,  abont  five  ponndi  of  quicltnlver.  Tbc  fallowing  glaa 
^ppOTBlui  (.fig.  A)  will  be  found  mmre  generally  coaTuuenl,  and  eqaaliy  exact,  a  ii 
a  cruder,  2  iachei  in  iittattet,  and  14  incbct  iong.  It  eon 
tains  lO^OOOgiainsofwatef  in  Uie  gradiiated  portioB;  0,OTxen 
being  at  the  top.  It  bai  a  tnbaliire  in  the  tide  clow  to  Ihi 
bottom,  thionrh  the  cork  ofwliichaabctttiibe  panei  tight,  am 
■•  connected  to  a  coUarof  caontcbone^^whietaKTvea  for  a  join 
to  the  npiight  lobe,  b,  retting  near  iu  open  mppei  end  in  ( 
hooked  wife.  Throagh  the  oorii  in  the  moaMof  thecjlinda 
the  taper  tail  of  the  8uk  c  pasMi  air^tigbl.  The  HnaU  tube  r 
opea  at  both  endi,  b  eementei)  at  bottom  into  lb«  UU  of  c,  ant 
riieato  the  iboulder  of  the  flaik.  The  corit  «f  c  it  perforated 
and  reeeivef  air-tight  the  taper  tnbe  e,  which  can  niM  be  clOBei 
with  the  Mopeoeli. 
In  operaling  with  Ihii  appamw,  proceed  u  follows  ■ — 
Fill  the  cylinder  with  water,  and  eover  ita  inrfaee  with  hall 
an  ineh  of  oil.  Insert  the  tail  DTlbe  flaall.  Put  into  the  Hasl 
0,  58>8  graint  ofcarbonate  of  potash,  or  4S-2  of  carbsnate  of  soda 
acMiding  as  eomcoon  pearl-ash  or  lodn-ath  is  to  be  tested,  elonf 
with  as  mnch  water  as  will  cover  Mly  the  lower  end  <^  n,  ant 
then  introduce  this  lobe.  Have  a  bottle  conlainiag  about  41 
parts  of  oil  (rf*  vitriol,  previoosly  mixed  with  60  of  water,  aiu 
cooled.  Takeof  thij,  in  a  pouring  or  dropping  glass,  100  watei 
grain  measures,  and  guck  this  qnantiij  gradually  np  into  the  tub 
D,  then  shut  the  stopcock.  On  opdung  it  slightly  the  add  wil 
fall  into  c,  and  as  slowly  as  may  be  prudent.  The  carbonic  acii 
gas,  forthwith  disengaged,  will  depress  the  water  in  A,canse  ai 
overflow  of  it  fVomthe  lube  a,  whieh,  being  held  in  the  left  hand 
mnst  have  it*  swanbeak  placed  over  a  basin,  and  ^ogretsireli 
lowered  to  the  level  of  the  descending  water  in  the  cjliader 
Wlien  all  the  sulphuric  acid  baa  been  introduced  by  the  righ 
hand,  the  orifice  of  o  is  to  be  corked,  and  the  tube  n  coniiDnall] 
lowered  with  the  left,  till  the  eOerveacence  being  finished,  Ibi 
water  in  a  remains  stationary.  The  number  on  the  eenti^di 
scale,  opposite  to  theaurfaceof  the  oil,  deducting  100  gnin  meaa 
area  for  the  balk  of  dilate  acid  added,  denotes  the  per-eentage  of  pure  carbonate  of  pot 
ash,  or  of  soda,  in  the  sample  under  eiamiastion.  The  above  pretcribed  weights  of  then 
two  carbonates,  when  pore,  disengage  each  by  the  action  of  snlpharie  odd  (used  hen 
ia  small  excess)  10,000  water  grsin  measures  of  carbonic  acid  gas,  or  100  measures 
of  the  scale  on  a.  The  cylinder  which  T  employ  conlains  abont  12,000  water  fraii 
measures,  so  that  the  bottom  of  the  centigrade  scale  is  fnlty  two  Inches  above  the  leve 
t^the  lower  tnbnlnre.  This  capacity  aod  the  grvdnation  into  J20  parts,  will  be  foam 
MOTcnient  in  certain  cases,  particnlarly  in  analyzing  t^carbonates  of  potash  and  soda. 
We  may  estimate  10^»0  water  grain  measures  of  earbonie  acid  at  60°  Fabr.,  ti 
weigh  J8'4  graiikt,  and  we  thas  perceive  wbat  a  magnified  aeale  we  should  possess,  il 
we  applied  tiie  vernier  contrivance  here,  as  we  d<<  to  barometers.  At  any  rate,  he  mug 
be  an  awkward  operator  who  can  not  determine  the  value  of  an  alkaline  carbonate,  bi 
the  above  means,  to  one  part  in  a  thousand. 

In  operating  npon  limestonea,  marles,  &e.,  4S'I  grains  should  be  taken  as  thi 
Itandara  weight  of  assay,  because  that  weight  of  |nire  earboaate  of  lime  should  givi 
ont  on  solution  in  dilute  muriatic  acid  10,000  water  gr«in  measures  of  carbonic  aeii 
gaa.  Since  100  water  grain  meisnre*  of  liquid  hydroehloric  acid,  spedfic  gravity  1-14 
win  Mpersatntale  the  lime  in  the  above  weight  of  carbonates,  that  quantity  may  b> 
ued  in  the  experiment.  The  preceding  iuMrument  will  be  found  more  convenient  ii 
experimenting,  as  also  the  system  of  indicatfon,  than  one  on  ainilar  prindples  con 
ftnieted  by  tbe  Ingenious  Dr.  Mohr,  of  Cobleun. 

In  yfmlmiBp  bicarbonates  of  potash  and  of  soda,  the  weights  to  be  used  in  the  abovi 
apparatus  are  4Z  grains  of  the  former,  and  36}  giains  of  the  latter,  each  of  whid 
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(laaUst  imcbicm  tut  uJd  mtv  ha  uiad  la  tta*  abora  aiparfmHit,  by  taUnc  In  a  ■ndaatn 
Iventy^TagnlniorwiIcr.aiid  BlUnfit  UBta  tha  Une  IW  with  eoDctatratad  anlplinilc  acid 

»  bafof  poured  111  luceMilr*  portloni  inta  the  Svk  a  [repraieintvd  moeb  too  taija  In  pro 

paMkn  ts  tha  erUiidar  i),  •rtll  nwura  Dh  expoliton  of  alltbacBitioDleaeM  from  o,  widdi  mar  b*  anas 
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i,irtkeMAibep«rfM,«fl]liteHBge  tOjOOO  wttw  gnin  mutMtnui  em- 
tane  add  go,  hj  Oe  neoen  orialphork  Mid.  Tkora  wU  ba  m  Iwtb  is  Uklaf  Ik* 
Ibmerlj  ptwcribeJ  mcmsare  of  lb«  anlpbuie  kcM  ttoofh  eoBtldenUf  lau  vdiiM 
uiwcr  the  pupoe.  The  ceBti(rade  neaaum  oT  mat  obUJned  In  a  wiU  iidinta  (be 
aubonud  lUte  oT  tte  two  eBcalb  refpeetlTely.  Their  ■Ikkline  force  mtj  be  moat 
ttittSj  aacatained  hj  mf  dd  alkalimetn',  wiA  colored  leat  add.  Biace  the  biear- 
bo«Mt(t  oaoallT  aold  i>  oar  abopi,  eapeciallr  that  oT  loda,  are  fbr  (ram  bdatr  exact 
akauc  eoupoaodi,  tbey  dioald  be  alwaji  exanuDcd,  botb  for  Ibeir  baie  aad  acid, 
' '  A  ma;  alao  be  Tell  done  ia  the  fUtowina  wa;,  irhov  the  qnanthj  of  cntbMle  add 
■  ' '  initead  of  by  vidame. 

eompael  appamlu  of  tbe  anaeied  fom  (fig.  t)  will  be 
foqnd  coDTenient;  it  ia  to  be  nied  ia  eanjnnctioa  with  ny 
alkalineter.  a  ia  thedotted  line  ia  the  phial  Ibr  ceeeiriBg 
the  earbonate  to  ba  ttated.  >,  the  Amnel  into  which  tha 
teat  acid  li  to  be  poored  |  c  c,  an  inrarted  fTphan  BUad 
with  pieeci  of  cbkHde  of  ealetnm  for  tbaorbinf  U)«  aqneona 
Ttpon  exhaled  bj  the  carbonic  acid.  The  loai  of  weight 
ia  the  phikl  above  that  in  At  tabe  of  teat  add  ahowi  the 
qnuti^  of  acid  gaa,  and  the  indication  of  the  alitalimeta 
tnbe,  that  oTallnline  bate,  IVon  whidt  data  the  pnportiom 
of  nenttnl  caibonale  and  bkarbooate  may  b*  LnunoliatelT 
dedneed.  Thna,  100  gmini  of  biearboaate  of  aoda  ahonU 
IDTeont  BIJ  grain*  of  carbonic  •dd,andwtnrai«3T-leen- 
tlsnule  meainrea  of  the  teat  acid,  cqaivalent  to  3T-S  (raini 
or  real  aoda.  B<t  if  nentrnl  earbaaate  of  aoda  be  preaeat, 
ICM  gaa  win  be  dm  «n(,  and  more  «r  lew  alkali  imt  be 
ladiealed,  aeeording  (a  thedeneeof  drTaeatofthenentml 
ioda.  The  amount  of  water  in  thebkarbonnteniaTbed*- 
mtnlned  bf  igniting  SO  gnini  in  a  leat  tuba,  eBAneeted  with 
dia  djorcaldnm  inverted  ijpbon  g  10|  graint  of  carbonie 
■dd  gai  ehoold  be  expelled,  and  2)  <^w«ter,iiwkiDgk  total 
kw«  of  12^1  grmina,  of  which  2}  will  be  foond  aa  water  ab- 
aotbed  br  uechtorcalcinin.  Bnliiaee  arerrBwdente  heal 
lofflcea  to  espel  the  iccond  atom  ef  enrbonie  add  Ama  the 
bicarbonate  of  aoda,  the  rcwlicat  node  of  enlmaling  in 
qnaUtjr  It  to  beat,  over  a  ipiril  laav>  )■  a  fnall  laak,  «r 
meet,  connected  di<-tight  by  a  tube  with  the  noBth  of  tha 
erliwlFr  A,  (Jig.  0)  TQlgminaof  the■•ppoaedbie«rbcM• 
Bte.  OfthepCTftet  aalt  thiaimantiirdtonldgiTeomtprattr 
endlr  10,000  grain  neaaare*  of  gu ;  and  whaierar  aliqvot  part  of  Ihin  voliMe  k 
CT«li«d  wS  indieate,  withont  ealenlaHiM,  the  relativa  *alne  of  the  aabatanee  aa  a 
biak.  Tha*  if  8,600  graia  neacarea  of  gaa  are  obtained,  8S  put*  of  bicarbi»ata 
(feodaarapreaeat  ialW.  The  trTatalUnefom  ofbiearbonateof  potaah  iia  UlenU; 
gaod  CBlerMM  of  ila  qaalitr. 

The  nantit;  ef  eaaitic  alkali  mixed  with  earboute  may  ba  readily  detemlnad, 
wiU  aafieieat  aeenracr,  by  tha  expert  n*e  of  my  atkalimeter  p  becanae,  tin  the  eaaatk 
pwtiw  be  Bcarty  HeatraliMd,  little  or  ao  carbonie  ga*  i*  expdled.  Wfce*  tha 
ttttwnoiaKa  at  IcaMh  begin*,  the  teat  neaaare*  alrea^  axpended  deaole  tba  p«r> 
eMttgcafanatiea&aU.  It  i*  not  right  to  dlar^aid  the  aUtali  which  la  prtaeatialk* 
•He  af  aa^nret,  becaaae  aa  nob  it  ia  effectim  b  maaTpvocaMeerfltaecbeHiealaitBt 
ia  Ihr  — nafbrtarr  nf  ^rlhnr  anap.  r 
"     •         The    ~ 


whe>  eoqwred  with  that  iadieaied  after  ifallian  of  the  erade  alkali  -wHh  cUonta  or 
potaih,  or  after  ita  treatment  with  yellow  ehronate  of  potaah.*  * 

A  few  yean  ago  I  had  the  following  appnatn*  made  for  the  ready  aaalyaii  of  car- 
Wiaalfa,  by  aaeertaiaing  the  leea  of  weight  they  »nffered  from  the  diaengagement  of  their 
«Mbaweadd|na,dariagthdraolBtioninaaaeM,  A,B(Jlg.  S)  are  twoglobe«,afabo« 
twoincbea  ia  diameter  each;  Abaiita  inferior  neckitmnfiledlBtoB  bwe  nearly  eapil- 
hry ;  >  aiaada  lower,  with  it*  eeatre  line  oa  a  lerel  with  the  nanenr  neeh  of  n.  The 
take*  *f  theae  globe*  are  aboat  oae  half  inch  in  diameter,  c  ii  ahat  at  top  with  a  per- 
baled  codt,  thxoagh  which  eaten,  air-4igh^  a  amall  glaaa  tnbe,  which  it  baatacraatlo 
tkmoalb  of  the  tube  a,  and  than  paaaea  down  into  it  a  little  below  the  centre  line  tt 


U  eoBlatna  nliitiimt,  ralpUte, 


>r  hrponlphlM,  t  UupoonfDl  of  yiHow 
lE^U*  of  chramioin,  wiMt.  uhI  >iilphw, 
jDki  BBludaEtkiooruitnlcbraBiaUtf 
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Tkii  ^be  ii  rather  more  than  half  filled  with  nilphoric  acid,  wbm  Ac 
emplojed  in  the  aDBlyiiaofthe  carboaatei.    The  etaodardireighl  of  car- 
bonate of  >oda'^  24|  graintiOr  of  carbonate  or  potastt" 

8  3H  grains,  ia  then  put  into  A,  baring  previously  laid  a 

(  '~to   ~1^  minute  globe  of  glaM  over  the  lower  orifice  {  the  corlf, 

^^  with  ila  small  tubefUaowfinQlyadjuMedj  andlheappa- 

-I  I  latni  ia  weighed  in  its  npriifht  position,  either  by  iDspcD' 

)•         [^  lioQ  with  ahooklo  the  end  of  the  beam,  or  by  resting  it  oa 

the  scale  in  a  light  foclcet  of  any  kind.  It  is  next  laid  hold 
of,  and  inclined  so  ai  to  cauaC  a  little  of  the  acid  in  B  to  pass 
OTer  into  A.  Efferrescence  ensues  with  greater  or  less 
Tehemence,  according  to  the  nalnre  of  the  carbonate  and 
quantity  of  the  aeid  intiodnced.  Sboold  it  be  too  violent, 
and  threaten  an  overflow  by  intumescence,  it  can  ha  io' 
sUntljr  abated  to  an;  degree  by  the  slightest  slope  of  tbe 
instrument.  Now,  this  power  of  control  forms  the  pe- 
culiar feature  and  advantage  of  this  coatrivaace ;  whereaa 
in  all  other  foms  ofsncb  apparatuithat  I  know,  whether 
by  sudLLDg  over  or  ponring  in,  if  a  little  too  much  acid 
comet  upon  the  carbonate,  the  experiment  Is  effectually 
marred.  The  gas  disei^aged  in  a  must  necsssaril)'  tra- 
verse the  solpharie  acU  in  b,  and  ^c  stripped  of  its 
moisture  before  escaping  into  tbe  air.  Having  snper- 
saturated  (he  alkaline  base,  and  cooled  tbe  apparatus, 
we  weigh  It  again,  and  the  loss  of  weight  in  grains  and 
tenths  denotes  the  per-ceotage  of  soda  or  potash,  provided 
their  neutral  carbonates  had  been  the  subjects  of  eiperi- 
ment.  For  limestone,  on  the  same  plan  of  computation, 
22t  grains  may  be  taken.  It  deserves  to  be  noted,  that  the 
present  iuslmment  has  only  one  jnnction,  and  needs  no 
sabstance  mo  apt  t>y  its  swelling  to  burst  the  glass  tubes  that 


aUnride  of  calcium, ' 


I  have  already  stated,  that  vrater  of  ammonia  of  standard  strength,  faintly  tinted 
with  litmus,  affoids  a  most  exact  and  convenient  acidineter,  when  ponred  or  let  fall 
Cnaa  a  gradaated  dropping-tube.  Bicarbonate  of  potash  also,  when  dissolved  in  water, 
so  that  1,000  grain  measures  contain  one  atom  of  the  salt  counted  in  grains,  is  a  good 
test-liquor  for  the  same  purpose  ;  for  if  the  centigrade  measnres  expended  in  eOecting 
nentraliiaiion  are  multiplied  by  tbe  atoioie  weight  of  Hke  ^vea  acid,  the  product  is  tbe 
quantity  in  grains  of  acid  present. 

.SciilimtiTy  may  be  likewise  exactly  performed  by  measnring  in  the  cylindrie  gas- 
meter  {fig.  t)  the  volnmes  of  carbonic  acid  gas  disengaged  from  pure  bicarbonate  ol 
potai  I  or  soda,  by  a  given  weight  of  any  acid,  taking  care  to  n»e  a  small  excess  of  the 
salt.  Thus,  for  example,  16-8giaios  of  dry  and  ZOf  of  bydrated  sulphuric  add  disen- 
gase  10,000  water  grain  measures  of  gas  beta  bicarbonate  of  potash.  Therefore,  if 
20f  grains  of  a  given  gnlphnric  acid  be  poured  into  the  Bask  of^g.  t,  npon  about  BO 
grains  of  the  bicarbonate,  powdered  and  covered  with  a  little  water,  it  will  cause  the 
evolution  of  a  volume  of  gas  proportioned  to  its  etrenglh.  If  the  acid  be  ptire  oil  of 
vitriol,  that  weight  of  it  will  disengage  10,000  grain  measures  of  gas ;  but  if  it  be 
weaker,  so  much  less  gas — the  centiiiTade  measures  of  which  will  denote  the  pep-ccnt- 
age  value  of  the  acid.  If  tbe  qaeslion  be  put,  how  nrneh  dry  acid  is  present  per  cent, 
in  a  given  salpharic  acid,  then  IS'8  grains  of  the  acid  under  trial  must  be  used  i  and 
the  resnlting  volnme  of  carbonic  acid  gas  read  on  the  scale  vrill  denote  the  per.centagt! 
of  dry  acid.f    ^ 

For  nitric  acid,  we  should  take  22'6  grains;  for  hydrochloric  or  muriatic  aeid,  ia-34) 
for  acetic  acid,  21'6  {  for  citric  acid,  24-6  t  for  tartaric  add,  28  grains :  then  in  eaeh 
case  we  shall  obtain  a  volnme  of  carbonic  acid  gas  proportioned  to  the  strength  and 
purity  of  these  adds  respectively.  The  nitric,  hydrochloric,  and  acetic  adds  are  re- 
ferred to  in  their  anhydrous  state ;  the  tartaric  and  dtric  in  their  crystalline.  If  the 
latter  two  acids  be  pure,  a  solution  of  24-6  grains  of  tbe  first  and  of  28  of  the  last 

■  I.OOO  witar  KTtln  msunrai  of  inlphuric  idd  of  ipsclSe  nvlt)'  l-Daj,srK  sbcivB  utter,  neulnllia 
n  wnirm  al  lodi,  uid,  unssiinsntlj,  cn«  iiDn,  m  Uia  tifdnKeB  icals,  of  euh  of  ths  oikar  bau*. 


*aU  H  of  (T 


>ili1ci 


If  j»u*  snUMtad  at  mU«*  of  mlphuiic,  nitric,  and  moilatla  aoMa,  as 
ccou-aiunbiaUiHi,  I  bavs  found  ibsm  tniitinnUiy  for  all  alkfUaatncal 

.  a  point  tuUj  Hcnrad  by  washlov  ill  povdai  wttb 


■nfyeufaontaafprtaA  10,000  ptia  neuom  of  Hf^ 

Mf  liknriM  b*  pafanMd  bj  detcnuDinK  tkc  «dgM  tf 

.._  „  JB  Ihe  bJeuboBBti  oT  paluh  or  loda,  by  •  giyia  qawditr 

rfi^Mid,  iMike  appumliH  eitkerjlf.    7,  «r  jlf^    8>       Hera  th«  weight*  U»  tM  MkiB 
■R  ••  ftUowi,  U  r^cmtM  to 

Graiai. 
DirSoIpbuieaeid  •        -  9-127 

•    Nitiie H-33 

"    HrdneUorie        .        .        .  S-SO 

"    Aeetie  ....        U-Wl 

CnMUiMd  Twrtute  -       •  13-31 

Citrie  .  .  -  lft-13 
Ead  af  Omc  qwoititiei  «f  real  add,  witb  JU  «r  U  fniH  of  hiearbraate  of  potMfet 
wUsii*  sff  lOgraiHiof  emrbMueadd  gu)  »mA  banee  wkatefcr  weight  IheapparmtM 
faMBi,  bel^  reekoMd  in  giWM  aad  tMtha  ef  a  gnua,  deaoKa  the 
per«eBtwe  of  atid  ia  Ihc  Mnple  awler  trial,  witbmit  the  ■» 
iiwiij  ofa&T  aiithoietiMl  ndaetli  ~ 
the  heaek  Betiieal  irftcm  aaf  « 
gniM,  aad  Iher  >vill  airire  at  the  w       . .    . 

Th«  pneading  ^qwrimeati,  in  rdereiee  to  the  wei^  of  car- 
bonic acid  gaf  expelled  flu-  th«  pupoM  < '  dlbar  alhaUmetrr  v 
addhHCrr,  Mar  alM  be  made  br  mcau  of  Lha  ofdinarr  appaiatia 
rqiKHBtad  injfg.  9.  a  ia  a  HaaQ  natraaa  which  nxuaiai  tho 
nod  er  eaiboaated  alkali  at  it*  bottom)  aod  Mnvenelj  the  alkali 
or  acid,  tar  their  mnual  deeompowtiou  in  the  ^mU  IcM-tab^ 
•howa  fint  at  h  nearly  npright  and  Allod,  bat  afterward  at  a^ 
borisanlal  and  emptied,  a  ia  a  bolbou  tnbe  filled  with  frag- 
ucati  at  eUonaldom  fl>r  abeorbing  the  aqaeoni  vapor  that 
riaca  with  the  carbonic  acid  gai,  and  i  e  ii  a  imall  beat  tab* 
which  dipa  into  the  liqaid  in  the  matraaa.  The  wdgliinga,  t«., 
tOKj  be  comloeted  aa  already  detailed)  and  when  the  ntftf 
Taaceaca  ••  c«m|iletad,  tike  reaidaarj  gaa  i«  ladied  ap  Ihioagh 
a,  while  tiM  atmoapberic  air  aatcii  to  replace  it  at  the  oriSce  d 
oTtb^baltnbt. 

The  mw  BMbod*  which  perrade  the  whole  tretiiM  of  Dra. 
Freaeiina  and  Will  are  all  bated  on  the  principle  of  eatinatiag 
alkalinitr,  additr.  and  the  oxrgen  in  mangancae  (or  cUarpm- 
tbjt  by  the  weight  ef  earboaie  acid  gaa  erolTed.  Ai  ia 
tkking  theae  meatnre*  the  ga«  mait  be  diacfaargcd  witboat 
eanring  water  <iS  with  it,  an  elegant  and  ingaioni  little  pteeo 
of  appoiatna  haa  been  inTcated  by  the  aqlhon  for  effeetiog  that 
porpoae,  aad  it  wiD  do  it  wdL  *  and  a  <Jfg.  10)  an  two  fia«ka  (wide-Doathed 
■edidne-bcOlea  may  be  enpli^^).  a  nut  have  n  capadtf  of  (Vooi  2  annca  to  9| 
oaneei  of  water  i  it  ii  advinbte  that  a  ahoald  be 
aomewbat  nnaller,  lay  of  a  eapadtr  of  about  1 1* 
It  oaMca.  Both  iaaka  are  doaed  ij  mean*  of 
dontdy  parlbraied  cork*.  Theae  perlotationa  terra 
for  the  reception  vt  the  labea  a,  e,  and  <!.  c  it  a 
tnb*  bent  twice  at  right  an^ei,  which  enten  at 
ita  OBe  and  Jaat  into  the  flaik  a,  but  detcendt  at 
itiathet  end,  near  to  the  bottom  of  a.  Thete  tnbea 
are  open  at  both  endi  when  operating)  eietpl  Iba 
t09  end  6  of  the  tnbe  a,  which  it  doted  by  meant 
of  a  pellet  of  wax.  The  tnbatanee  (o  be  es- 
amiaed  b  weighed  and  pat  into  the  flatk  a,  into 
which  water  it  then  poored  to  the  extent  of  ona 
thiid  at  iti  eapacilr.  a  it  filled  with  eomiDoa 
English  (olphnrie  add  to  abont  balf  iti  capadty. 
Both  flatkt  are  thea  coriccd  (by  which  they  bo- 
'  eomc  nnited  by  the  rectangvlar  tabe),  and  the  *p- 
paiatnt  it  weired.  ' 

The  air  of  the  whole  appaianu  it  next  lareAed  by 
applying  «tetioa  to  the  tnbe  d  -.  the  conaeqneace  it, 
j  that  the  inlpharia  add  contained  in  ■  aaeeadt  into 

•TW  npaiil«sf  th*  lU  Bitirb*  Miipliud  by  nmBadlsf  tha  luk  with  i  low*]  Appedla  hit 
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Aa  Mb*  e,  uai  Ihu  •  poiticm  <rf  it  flvwt  tmt  into  ■■  buiafiaHlr  apM  Hi  eaatag 
into  eonUct  with  Ibe  carbonate  cantaiaed  io  a,  carbonic  acid  gai  ii  diaenfaged,  aad  i> 
)U  escape  mnit  neceaaril;  traTcne  the  oil  of  vitriol  in-  ■,  and  thcnun  depoaite  all  ita 
aqneoos  vapor  bcTore  iaauing  from  d.  The  nlphnric  acid  la  patdng  over  into  a  heati 
the  mittore  at  the  tame  time,  and  thai  piomotei  ths  expulsion  of  the  gaa.  Wheownr 
thii  ceases  lo  floT,  a  little  more  sQlphuric  acid  mn*t  be  sent  over  Into  A  by  snetioa 
ftom  d  <or  rather  from  a  recurved  tabe  attached,  pro  ttmpon,  to  it)  )  an  artifice  which 
bm;  be  repeated  till  no  more  gas  can  be  expdied,  even  when  the  contents  of  a  aie 
heated,  as  they  must  be  at  the  end  bj  the  eieeis  of  ml  of  vitriol. 

"  From  the  apertnre  t  of  the  tube  a,  which  has  been  alt  the  time  dosed,  the  bit  of 
wax  is  now  to  be  removed,  and  to  the  tnbe  connected  with  d,  saction  it  to  be  appLed, 
till  all  the  carbonic  add  lodged  in  the  Bppanitnt  be  replaced  bf  aimoepheric  air.  The 
whole  i*  to  be  then  cooled,  wiped,  and  weighed ;  the  loss  of  weight  indieates  enctly 
the  qoanlitr  of  earbonie  acid  lAieh  existed  in  the  caibonaic  sdbmitted  to  experiaient. 
The  proccH  «  no  leu  seat  than  it  is  simple,  and  does  honor  to  tha  ingcnoitf  af  its  ia- 
Tcntwi.  Their  mode  of  dedndng  Uie  per^eatagc  ol  alkali  from  the  qnantilr  ot 
carbonic  acid  diseha^ed  p  the  operation  w  also  qnite  exact,  and  soitaUc  for  con- 
Uncnlai  ehemisli  familtar  with  Kramnw  weights  and  ealcnlalioni,  bnt  ccrtainlf  not  fov 
penona  conversant  onlj  with  onncet,  dnuc*,  and  scrnpleai  or  even  with  train  sabd^~ 
visions.  The  whole  book,  however  excellent,  needs,  for  ;;le  Britssh  puUie,  tmnw 
dtioD,  before  it  eaa  serve  in  this  conntrr  the  purpose  intended  by  its  seientifie  anlhon. 
Thus,  in  section  4,  where  'several  resulli  of  their  analjaea  are  given,  the  itatenkcnta 
have  a  somewhat  mriterions  aspect.  Shoald  utf  one  ask  whj  the  oncnlar  number  of 
4-83  grammes  of  carbonate  of  soda  is  nsed  as  their  standaiil  weight  for  analrsis,  ha 
can  obtain  no  response  in  the  bode,  either  in  a  note  or  anywhere  dse.  A  German  or 
"  '  ituileal,  ftmiliar  with  diemical  compntation,  will  t 
13  grammes  of  pore  carbonate  of  soda  contain,  by  B 
weights,  2 grammes  of  carbonic  acidi  for  S3'47  (1  atcm  of  carbonate}:  22-16  (I  tS 
carbonic  acid}::  4-83  i  2-00.  Bach  is  the  simple  eolation  of  this  apparent  enigma, 
and  of  some  other  similar  pniiles  in  the  book.  Indeed,  ttnless  the  reader  it  aware  of 
thai  proportion,  he  can  not  see  the  gronndt  of  the  accordance  in  the  resnlts  between 
experiment  and  theory,  or  why  the  nambers  2-010,  1,993,  and  2-020,  are  presented  aa 
fpecinent  of  great  precision.  liis  accordance  gives  satisfketton  when  it  ii  known 
that  these  Dumben,in  experiments  1,2,  and  3,  otcillaie  <m  one  tide  or  other  ao  near  to 
the  theoretical  number  2-00.  Bat  4  grammes  and  83  centi-^Qunes,  as  also  1  gramme 
and  99fi  milli-enunmes,  arc  awkwnid  weight)  for  an  onlinary  English  chenist  or 
apothecary,  which  would  reqnire  a  month  or  two's  residence  in  the  laboratories  of 
Giessen  and  Paris  to  manipslatc  witii  readiness. 

Again,  in  tetting  carbonate  of  potath,onr  authorstake  6-29  grammes  as  their  unity  of 
weight,  nndonhlcdiy,  becante,  if  pnre,  tt  should  disdiai^e,  by  satnntion  with  the  sa]~ 
^nric  add,  2  grammes  of  carfeoaie  acid.  Here,  however,  they  have  not  stuck  so  rigidly 
at  the  school  it  Qieascn  titaally  does  to  Berzdins'B  atomic  nnmbersi  for  his  atom  or 
CMbonate  of  potash  is  69-42;  whence,  22-15  :  69-42  i:  2-00  :  6-6S,  hydrogen  =  l-Wi 
•t  2T6-44  r  866-38  :  :  2-00  :  6-268  oxygen  - 100. 

Admittinf  the  value  of  the  new  method  in  testing  neatnl  earbonates,  it  can  not  be 
directly  ap^ed  to  the  mixed  carbonate  and  bicarbonate  of  soda,  so  commonly  tcld 
in  thit  country  fbr  bicarbonate  |  nor  is  it  applicable  to  the  ease  of  a  mbtnre  i^  csinstk 
ud  carbonated  alkali,  without  the  tedioos  process   of  previoui  treatment  with  car- 

The  new  Oerman  method  of  ocidlmcA^  consists  in  dateimiDing  bow  much  carlonie 
■eid  gas  is  diaengaged  fh>m  a  standard  bicarbonate  of  soda,  by  a  given  weight  of  any 
add.  The  twin-fiask  apparatus  (fig.  10)  is  used.  The  weighed  portion  of  acid  ia 
put  into  A,  and  a  snfficient  quantity  of  the  soda  into  a  teat^tube,  which  is  suspended 
upright  with  a  silk  thread  f^tened  by  the  pressure  of  the  cork  to  the  month  of  the 
Bask.  On  letting  the  thread  loose,  the  test-tube  fUIs,  and  the  cork  being  instantly  re- 
^aeed,  the  whole  fas  evolved  is  forced  to  past  through  the  snlphnric  acid  ia  n,  aad 
there  to  deposits  ita  moisture.  The  experiment  is  conducted  in  other  respects  at  alreodj 
described  for  alkalimetry. 

The  following  extract  from  Drs.  Preienfua  and  Will's  Sod  JttUicdt  of  JBcalnMtrft 
Jte.,  will  show  the  Giesten  plan  of  calculating  resnlts : — 

"  The  amount  of  anbydrout  acid  contained  in  the  hydrated  aeid  under  examination 
ie  deteimined  from  the  amount  of  carbonic  aeid  escaped,  as  follows : — 

"  Two  measnres  of  earbonie  odd  bear  the  tome  proportion  to  one  measure  of  th* 
anhydrous  acid  in  qnetIion,as  Iheamount  of  carbonic  aeid  eipdled  does  to  tha  amacflt 
sought  of  anbydrons  add.  Thus,  let  us  tnppose,  fbr  instance,  we  have  examined 
dOnte  sulphuric  acid,  and  obtained  1-0  gnmmea  et  carbonic  acid,  the  amngemenf 
would  be*— 


HI  (»  X  f»>  I  Ml » 1>6 1 « 

n«  meant  ti  tolphtirie  add  operated  apon  conieqnentl]'  ViiiU  cootuB  I'M 
(nmaei  of  uthrdroni  odd.  Let  ui  nppoM  the  veigU  w  Ui*  uuonnt  to  b*v« 
ben  19  gnniiKi,  Ihc  tnlpliiiric  add  uiider  humiliation  wonld  eoBtaln  •  pet-cenUfe 
uDmtaTKMi  tat 

ISi  I-3«=100ix 

XxmoMtwt. — To  eamble  ow  naden  at  once,  witboat  tbe  tnmble  of  calenlatton,  to 
ddoBiK  fan  the  wei^t  of  earbauie  Mid  expelled,  tbe  nael  unonnt  of  tabydrau 
^dcBUeiBed  is  tboee  eeidi  wbieb  ate  of  matt  JVeqncat  oaoBrrenca,  we  bave  eD^oiaed 
liHi  of  «crtv*  qnaatiiiee  to  be  takea  of  Meb  add  for  eapetWMDl,  eo  that  tbe  aumbet 
<f  eeati-giaaiBeiof  ourboaieaeideipeUedwilldiieetljindkaK  tbe  per-cenlasvaawaal 
«f  aabjibovt  add  ia  tbe  add  aadw  auwnatkn. 

"HoJlipiM  of  tboae  weiabte  B»r  of  cmine  be  Mbatitaled  for  Ibe  aanben  flvcB, 
trriaiaii  to  Ibe  da^ree  ofdibitioa  «f  Ibe  add  aader  emmiulioa.  In  incb  eatea  tbe 
■Miba'  of  ceati-graanwi  ef  tba  earbeabi  aeid  expelloil  nait  be  diTtded  bjr  tbe  mmu 
■iKbcr,  wbieb  baa  aared  a*  Ibe  malliplier. 

"  neee  aiBben  an  obtained  hj.  dkidias  tbe  atomic  wdghl  of  tbe  add  br  UO 
(t  X  SIS,  Me  eq.  «f  cartMaU  ai  fiiUowe  r— 

"Two  aq.  of  earbook  aeid,  eoneipeadia(  to  one  eq.  of  Ibe  add  lo  ba  exaat- 
iaal,  bow  nMh  ibonld  ba  tnkea  of  Ibe  latter  U  npet  1-00  gramBH*  of  earboak 
mil 

"  The  anaagetaent  of  enl^aiie  aeM,  for  imtewee,  ii  ailbllowi: — 
S»  I  BOl  *=  1-00  :  * 

Z3il>9t  (or,  more  eoneellT,  0-91t)- 

"  WbcB  fWTntnJTig  addi,  it !«  meet  adriMble  to  oie  that  multiple  of  the  nnitr  (ae- 
cetdiofr  to  tbe  degree  of  concentration)  «hkh  will  eipel  IVom  one  lo  two  f 
strboaieadd^ 

"i.  mpHvacc  Acm. 

'IJaitjrO-BI  grasBMca  (or,  nereeaneetlj,  0-911  grammca)* 

X  X  0-9I1  =    1-S» 

a  X  0-911  =*    S-733 

4X0-911=    8-044 

5  X  O-Blt  =    4-5W  " 

•  X0-S]1=    0-4M  " 

TX  0-911=    «-S77  - 

8x0-011=    T-t88  <• 

9  X  0-91]  =    8-199  « 

10x0-811=    9-110  - 

10  X  0-911  t=  13-669  " 

SO  X  0-911  =  lB-220  " 

W  X  0-911  =  tT-B30  «  Jte. 

"Tbai,  knywiog  that  C^Bl  ef  anbrdnKii  eslpbarlc  add  wlD  supd  I-OO  et  a 
mU,  kirill  be  eaay  to  detendae  what  mnhtple  oagbt  to  btf  wed,  aeeoiidiBg  to  t 
pre  gf  OMeeatratioB  of  tbe  add  to  be  examiMd.'^ 


.^tmd  AttfHag of  Bk^  OxUl<ff  Manganut /br  a* aeaOabU  Oxygm, 
Tbe  rahie  of  maagaaeee  mai  be  eetimated  very  exactlr  b;  meaaoiiBr  tbe  qvaMltr 
<f  cUonae  wbkb  a  firea  wdgbt  ef  it  prodncM  with  bydrochlonc  add)  tbe  eUorine 
bbagit  the  nunc  line  eatimalid  by  the  qaantitr  of  eotnUon  of  green  eol^nte  oflrea, 
*Udi  il  will  psoxidiici  A  procesi  of  thii  kind  wu  long  ago  praetiiad  whh  eUonde 
if  lint  (bleaching  powder  or  Uqnor)  bj  Oi.  Dallon  i  and  it  hu  been  dnce  improred 
^  Kr.  Walterenini.  Ai  tbe  eonTcnion  of  two  atoou  of  green  tnlpbate  of  frrai  lato 
Kd  nlphate  reqoiret  oaly  one  atom  of  oiygca,  Ibia  ebanp  ma;  ba  effeetrd  bf  tba 
."Wkn  of  one  atoa  ef  chlorine  In  liberating  one  atom  of  oxrgen,  lAHe  thia  appn^ 
■MM  one  of  hydrogen  fton  the  hjdraGhloric  add. 

•  Xn  M.a,b  4  JOJimlrt,  *t.,  pp-  «*,  H. 

t X  inaeiMUol  nm  !b  lit.  BiiLbiek'i  eiilSaa  <  tt  Aonld be       "i  'i  i  iff 


42  ALKALIMBlftT. 

The  weight  of  2  mlomi  of  green  mlpfavte  of  inn  la  278  =  (I3B  X  2),  coniiiting  of 
■lomiol' protoxide  =  72,  X  2  of  soIphnTii:  acid  =  80,  X  14  of  water  =  128  i  in  alt  =  278 
•nd  this  weight  is  equivalent  to  36  of  chlorine,  to  8  of  DiT(cen,and  to  44  of  peroxide  o 
Bumganeae.*  Therefore,  if  we  take  a  Eolution  of  coppenu,  eontaiaiag  27S  grwng  i 
1,000  water  giaia  meafures,  that  Tolume  ofliquid  will  repreient,  by  the  coQTeraion  o 
iU  protoxide  into  peroxide,  exacllf  one  atom,  either  of  peroxide  of  manganese  =  4 
paini,  or  1  atom  of  chlorine  =  36.  Hence  the  following  plan  of  resBsrcb  ; — 
Into  the  flask  or  phial  c  of  m;  chlorometric  apparata«  (fig.  1 1),  put  100  iraiiis  of  tli 
manganese  to  be  tested,  and  into  the  globes  A,  a,  pour  od 
of  an  alkalimetrjeal  tnbe  chexged  with  1,000  grain  meaaure 
of  the  abo*e  tquitmltnt  copperaa  aolntion,  from  200  to  50 
grain  measures,  according  to  the  inpposed  qnalitf  of  th 
manguiese;  then  introduce  through  the  funnel  d,  some  hydrc 
chloric  icid  of  known  specific  gravity  (suppose  I'l),  contair 
Ing  nearly  20  per  cent,  of  chlorine,  also  from  a  charge 
aikalimeirical  tnbe,  and  apply  gentle  heat  to  the  bottom  oi 
the  flask  bf  placing  it  in  a  capsule  of  water  standing  ove 
\  a  spirit-lamp.  The  ehlorine  evolved  will  rise  Up  throngl 
I  the  tube/,  which  pMJtet  merely  beyond  the  corli,  and  wil 
'  enter  into  the  solution  in  n  and  a,  eonverting  it  into  re 
sulphate.  Have  ready  some  dry  paper  imbued  with  solutio: 
of  red  ferrocyanidfl  of  potasaiam  (red  prussiate  of  iron) 
Dip  a  slip  of  whalebone  into  the  liqnor  in  the  globe  Ji 
through  Uie  linnet  (  (represented  in  the  figure  rather  to 
high  above  the  globe),  and  touch  the  paper  with  its  point 
Aa  loi^  *s  it  forms  a  bine  spot,  some  i^  the  iron  Kilt  exist 
as  black  oxide,  and  the  proeeaa  is  to  be  urged  by  the  ad 
dition  of  a  Mule  mors  hydroehtorie  add  to  the  manganese 
as  long  as  chlorine  gas  continues  lo  be  disengaged,  and  wtiil 
It  maintains  the  level  of  the  liquor  in  a  alrave  that  in  e 
Whenever  the  liqnor,  by  the  reaction  of  the  chlorine,  cease 
to  stain  the  test-paper  blue,  more  of  the  sdntion  from  th' 
gradaated  tube  must  be  added  till  it  begins  to  do  so.  B; 
Uie  cautious  adminiitistion  of  the  hydrocbhiric  acid  on  lb' 
one  hand,  and  of  the  copperas  liquor  on  the  other,  the  tern 
I  of  saturation  will  be  arrived  at  in  a  few  minutes.  Thi 
'  manganese  has  then  produced  all  the  chlorine  which  it  cai 
yield.  The  nnmtier  of  water  grain  measures,  of  the  liquoi 
or  d^rees  of  its  alkalimeter  scale  being  multiplied  by  44 
will  give  a  product  denoting  the  pcr-centage  of  pure  manga 
■ese  present  in  the  sample  j  or  being  multiplied  by  36,  a  product  which  wilt  denot 
the  quantity  of  chlorine  tiy  weight  which  100  grains  of  it  can  serve  to  generate. 

Since  one  atom  of  pure  manganese  (44  grains),  in  prodneiug  36  grains  of  chlorine 
eonsiunes  2  atoms  =  74  grains  of  hydrochloric  acul,  the  quantity  of  Uiis  acid  expendei 
from  the  graduHted  tubes,  beyond  the  due  proportion  of  chlorine  obtained,  will  shoi 
how  much  of  the  acid  is  unprofilalily  consumed  by  foreign  tnbatances  in  the  manganese 
In  fact,  every  grain  of  ehlorine  should,  with  jiyrolusite,  be  generated  by  an  cxpenditnn 
of  little  more  than  2  grains  of  real  muriatic  acid,  or  10  grains  weight  of  the  dilote  acid,  =^ 
about  9  grain  measures  of  the  graduated  tube.  Liquid  hydrochloric  aeid  of  spec,  grir 
1-093  contains  in  1,000  grain  measures  exactly  200  grainsof  real  acid.  Hence  lOOgraini 
of  pure  pjTosulice  ahould  produce  alwut  82  giaias  of  chlorine,  and  consume  about  16) 
of  real  mnriatie  acid —  845  grain  mcBsnres  of  liquid  acid,  spec.  grav.  I'093.  Insteai 
of  taking  100  grains  of  manganese  as  the  testing  dose,  10  or  20  grains  may  be  token 
according  to  the  dimeneions  ^the  apparatus  and  the  exactness  of  the  operator. 

But  if  it  be  wished  to  obtain  direct  per-centage  of  nvrngantii  by  the  graduated  tutiei 
Withontlhetroubleof  reduction,  then  fort  dose  of  10  grains  Inbea  solution  of  fresh  gieei 
eopperas  (free  from  adhering  moisture),  containing  632  grains  in  )0,000  grain  measures 
Proceed  as  above  dlrecled.    If  the  mai^anese  be  a  pure  peroiidr,  10  grains  of  i 

•BerzatlDLln  the  4lh  edition  of  h[i  i^Artarl  niei  the  stoni  of  the  frssn  nilphite  of  Inn  [famai 
•nlphjitBi  11 IWMS,  hySroien—  l,tnd  eonjMen  It,  tflnrMllKhorltch.lo  contain  only  lilonii  of  w>to[ 
lliave  Bucenuned,  br  the  moat  cirsfuJ  slpertnianti.  that  It  conttJnsT  atoms  of  inter;  end  thit  191 
(n>iniaflt,Dt  iaB'41  ifieruUiu)  tie  equivalent  to  1  auta  of  clilortiaitDai,  and  le  vary  aaaclj  10  t»<a> 

ThlmmarkiUa' error  hu  probablr  *Tl(en  fyom  an  (Kempt  to  nwunre  the  proportion  of  iriler  In  thi 
'.JifinTnii.loaiof  wolthtbydeslccallon.    But  1  hare  found  11  ImpoeelHe  hy Ihle  nieiM  Id ■inet men 
I  of  water  withant  caiuing  partial  deconipaBltlon  of  the  salt  by  dlsanmi 


innimiMit  ef  lulp 
itafiUytM  tenth 


.,CiOoo[c 


UMll*  t>Mft  gnim  ■ 

M.     Bat  if  the  maa 


*ti«iea  bf  the  un-tnbe  of  Ike  MVpcna  Mlutioa.     Bat  it  the  maMm>aB  ooanlB 
■ilr  40  or  00  per  ceat.  cf  p  "^        '" 

whtioB  will  be  equivalent  t 
dtlneaeid. 

If  the  object  ia  m  the  other  hud  t«  oWaU  direct  indkatioai  as  to  cAtoia*,  thea  ■ 
tot  nlatuiii  of  coppenw,  eoataiaiag  772  giaiaa  ia  10,000  sraia  nMaana,  will  tcrre 
loAow,  bf  the  penuiliicBeatflf  each  lOgnin  nMawna,  or  of  Med^moTibe  cea- 
tcnnal  Male  of  the  teit4«be,  the  reaetiaa  of  one  gnin  of  ^Iwina  aiailahle  Rw 
Ucarhas,  Jce^  ia  the  eUaiide  of  lins  or  of  toda,  Jtc  The  teat  aoliitioiu  of  eoppeia* 
«hoaU  be  ke^  ia  weO-eoriied  bMtlea,  coBtaiaiaK  a  little  powdered  nlphnrct  of  iron  M 
thdrbettaBjiriuehia  tobethakeanpoceHiMailriaanlarlopnMTTa  tbeiroQ  ia  the 
■ale  if  laxitoxide. 

The  Baagaaeae  Aoold  alwaf*  be  traalad  with  dQnla  aitrio  add  hefot*  rabtnittiat  il 
to  Ae  abore-deseribed  ordnl ;  and  if  it  exhibit*  effemMcace,  100  gnioi  of  il  (bontl 
be  Jilted  with  the  acid  for  a  tnSeieat  tine  to  dinolre  out  all  the  earboaalea  proent, 
Ibea  thrown  nptw  a  filter,  washed  aod  dried  bdbre  weJtUag  it  br  the  tetttas  opmk- 
Urn.  Thciaaaofw«ighttherebr>nilBiaaddcBolealhop«r-eeBtaBeorcarboaai«i,aad 
if  sdeareoas  it  will  n>«a«ue  the  wa)te  of  acid  that  woou  cone  ftoo  that  loafce  aloM^ 
■  aaac  that  aBagancM  (br  the  rndoetioa  of  chlorine. 

That  Maagaaeae  is  moat  Altrogmtmi  which  eoataiat  no  earfaonatea,  the  leaM  pti»- 
r«ftt»a  «f  oxide  of  iroa,  aad  of  teaqwoiide  of  Htaagaaeae. 

The  i^a  of  leating  mauaaece  with  oialic  and  inlphorie  tcidt  wm  oriiinallT  pr— 
liHd  br  U-  Berthier  aod  Dr.  Thoaaon,  bat  it  lately  Modified  by  Dn.  Fresemu  tad 
"m,  lAo  onplaj  exalato  of  polaah,  oi  likelr  to  afford  more  ciaet  retnlta,  Tber  ^i*- 
Bribe  a  Mallei*  hf  3  of  993  ■iUi-giamniei  =  2-979  (ramaie*,  a«  the  qaaaliir  «f 
■aagucM  brat  aihpt«d  to  experiment)  bat  thia  qnantitT  will  not  be  foand  eoBTenitnl 
br  otttaaij  British  opemlon. 

t,  IhcreHni,  t«lce  kave  to  preigibe  the  ft^lowiaf  proportionii  loto  the  vetael  i 
•fHTtwia-gMe  apparBtiu(ilf.  %\  nl  lOOgnlaiaf  thesronDdmaaianeseaader 
hml,  ^aag  with  290  giaia*  of  oxalate  of  potaih  «ad  •  liUle  wnlert  poiae  tho  whole  in 
tbeKaleofabalaaeei  then,  br  gentle  indinalioa,caaa«  a  little  of  the  Mroag  anlphniie 
acid  to  pMB  Irom  a  np  into  a.  The  oirgen  Iherebf  libmted  boa  tho  mamaaeoi^ 
rcacdagiailanaacent  atatenpon  theomlicMidiWll  convert  |l  iDtocarboaicacidfaji 
which,  ia  patdaf  ihrouKh  a,  will  dcpotite  ila  isaiatBre  hclora  eacapiair  into  the  nir. 
Wbeaenr  the  extrication  of  gat  ceaiet,  afler  inch  a  qoantitr  of  oil  of  vitriol  hai  be«a 
■UradaMd  iato  the  globe  a,  at  both  to  eompleie  the  decompoaition  of  the  oxalic  acid 
ud  to  heat  the  nuitare,  withdraw  the  cork  Ibr  a  aMmeat,  to  rephee  the  carbonic  neid 
with  air,  thn  cool,  and  wei^h  the  appoMtoi.  The  Iom  of  weight,  in  graini,  will 
deaote  the  per-centage  Ttlne  of  the  manganete ;  tlwl  it,  the  proportion  per  cent, 
(f  perfect  peroxide  in  the  lample.    If  the  fntnganete  be  pinrc  no  black  powder  ahoold 

The  praeedi^  experiment  it  foonded  tpoa  the  following  prindplei  One  atom  of 
romide  of  maaganoM  =  44,  contain!  one  niom  of  oxrgen  tepwnble  br  tnlphnrie  neid, 
and  capable  of  conTcrting  one  ntoi^  <^  oinlic  acid  ^lo  two  atomt  of  carbonic  aeid, 
tbo  =  44,  wUd  tj  off;  and  cnoae  Iherelbre  a  Iom  of  weight  aqnal  to  thai  of  the 
whole  peroxide.  To  one  atom  of  oxalic  acid,  which  eoniittt  of  three  atomt  of  oxygen, 
avd  two  ^  carbbo — if  oae  atoq  of  oxygen  be  added,  the  ibbi  it  obtiontly  four  nlont 
tfoirgenand  two  of  carbon  =  2  atomt  of  carbonic  neid. 

Tk  apparatiu  ifi^.  10)  of  Dn.  Fresenint  and  WiQ  will  antww  perfcctir  well  fer 
Making  the  nune  experiment,  the  manganete  being  pnt  into  a,  with  abont  two  aad  a 
kalf  liioea  iti  weight  of  oxalate  of  potaih,  and  the  tnlphnrie  aeid  being  diawn  over  into 
fte  mixtore  by  mctioa,  a*  above  deteribod. 

The  economj  of  any  lample  at  mangaueae  in  reference  to  Iti  coninmption  of  add,  in 
imerating  a  given  qnintity  of  chlorine,  may  he  ateerttined  alto  by  the  oxalic  acid 
tM:  41  gimina  of  the  pnre  peroxide,  with  93  graina  of  nentrel  oxalate  of  potaih, 
tad  98  ^  oil  of  Titriol  djiengage  44  gaiat  of  carbonic  acid,  and  aflbnl  a  complete 
If  of  The  inlphnric  ncidi^dg  graint,  Roet  to  form 
m  nrtnlphate  of 
rtlaA. 

Tie  defideney  In  the  wri^t  of  earlNnie  acid  thrown  off  wiD  thow  the  deflcieney  of 
yofoide  of  mangnneaej  the  qoantity  of  free  inlpharic  aeid  may  be  meainred  by  n  ted 
Mhtion  ofbiearbonate  of  potaih,  aid  the  qnantity  nenlrallzed,  compared  to  the  ear 
taie  gaa  pndaced,  wiU  ahoir,  by  the  ratio  of  M  to  4^  iha  amntm  of  add  naprodubtr 
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cipiuiury,  it  trill  allaw  none  of  itt  ctntents  to  flow  tnX,  liD  the  •topeock  in  the 
onflce  !■  opened. 

la  fig.  1,  inch  ■  tube  M  r  [fig.  0,  maj  be  sDtMtitQted  vith  adrantage 
the  funnel,  a  \  end  a*  that  tnbe,  n,  may  be  made  of  ineh  dimeoaioni  ea  to  eont 
eaongb  of  acid  to  rapaMtnrate  the  baaet  of  the  earbeaalei  in  tiie  phU,  a,  there  i 
be  no  neeenin  for  a  aepaiate  f  eaad  to  bold  the  deeompoeing  add.  Thni  the  appaia 
beeomea  ytrj  liRbt,  eonrenlent,  and  mrj  be  placed  in  Uie  imBU  Male  of  a  Bne  balaU' 
wtiereaa  the  twin  matraaeet  of  Dra.  Freaenini  and  Will  (Jt;.  \ti\  ai  fnnuihed  by  1 
.Ballodc,  reqaira  a  verf  lai^  pan  or  leale  to  Mnnd  in.  I  Aattei  mFPelf  that  the 
•tnunent,^.  7,  ao  mooated,  wfll  be  fonnd  nn  aee«iKable  prtaeaX  to  piactieal  eh( 
Isti,  and  that  it  will  enable  them  raadilf  to  examine,  not  only  carbonalea,  but  s 
manganeae  and  bleadiing  inbatancei,  with  great  jnveialoB,  by  the  weight  of  carbo 
•dd  gaa  dlienga^,  on  the  prine^itea  abirra  cxpluaed. 

Into  the  twin  ^be  apparatna  ifig.  Vy  aRer  the  anlphtirie  add  ia  poored  i 
n,  n  little  water  should  be  poured  Into  c,  befbre  the  carboi^te  b  introdnced  into 
latter.  By  thia  Beam,  the  capillary  throat  of  the  tnbe  under  k.  will  not  be  apt  to 
dwked  with  eonciele  salt. 

The  following  qnotationt  are  fhim  the  woil:  vi  Dn.  FreMnint  and  Will,  ea  edi 
by  Mr.  BnUock  for  the  English  reader.  An  accurate  compnriaon  may  thn*  be  mi 
between  the   relative  utility  of  their  melhoda  and  mine  to  the  practice  of  ordin 
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.     '  "      .        '  Jof  ^  ,      .  _     .    ,      

Section  30,  that'it  is  not  a  matter  of  indifference,  with  regard  to  the  amount  of  a 
employed  in  the  prodnction  of  ehloiine  from  manganeae,  whet  nre  the  minerala  wb 
thie  substance  contains  in  admiiture  with  the  peroxide.  The  (bllowing  modifleat 
of  oar  method  will  give  the  most  correct  lalbrmauoB  on  this  point : — 

"Sulphuric  acid   of  commerce  ii  taken,  and  its  amount  of  anbydnM*  add  del 
miBed,  as  directed  at  Beetion  36,  or  by  means  of  an  acenmte  h;  '  "'  ' 

■ntphnric  acid  as  mnch  is  wei^ied  into  *  (Jig.   VS),  as  to  giro 
grammes  of  anhydrous  aei^. 

"  The  following  tabl^wiU  show  ths  amount  which  ought  to  be  taken,  aeoOTdiuf 
tte  various  degree  of  conccatratioa  of  the  noid  i — 


SfKltewMiht 

^iS^T 

Amgnnl  to. 

icwelifet 

^W 

banwdfOr 

bond. 

X^^f^^ 

Va»  lunJ- 

nnt^ 

icrifonnil. 

mtlon. 

I'MSS 

81-54 

6-708            1 

8336 

76-60 

7-136 

1-8480 

8MB 

6-742            I 

8313 

76-24 

7-174 

1-M75 

80-78 

6-776            1 

8290 

76-83 

7-213 

1-8487 

80-31 

6-811            1 

8261 

78-42 

7-262 

1-B460 

79-90 

6-846            1 

aC33 

78-02 

7-291 

l-844g 

TJ-49 

6-881             I 

8206 

74-61 

7-331 

1-B439 

7»-09 

6-S16             I 

8179 

74-90 

7-871 

1-8424 

78-68 

6-9fil            1 

8147 

73-79 

7-412 

l'S4I0 

78-28 

6-987           I 

8116 

73-39    . 

T-4S3 

1-8393 

77-84 

7-027            1 

8079 

72-97 

7-498 

1-8376 

77-40 

7-067            1 

8043 

72-87 

7-837 

1-83H 

n-02 

7-MI 

"Aa  much  water  ii  then  poured  into  *  as  will  fill  the  Haak  to  abont  one  four 
•ad,  lastly,  from  6-8  to  7  gratnmes  of  nential  oxalate  of  potash,  or  from  6-S  t> 
grunntes  of  neutral  oxalate  of  soda,  are  added)  2-98  grammes  of  the  (finely-ponnd 
Banganeae  to  be  examined  are  then  weigtM  (the  manganese  must  have  been  ] 
Tionitf  tested  for  carbonate  alkaline  earths :  compare  ^i«  seclion  at  the  end)  ini 
small  glass  tnbe,  such  as  used  in  acidimetry,  and  deioibed  in  Section  28.  About 
same  quantity  of  pure  pyroluslte,*  in  powder,  is  then  put  into  another  liniilar  ti 
The  tube,  with  the  manganese  to  be  examined,  is  then  auipended  in  a  (.fif.  10)i 
described  at  Section  26,  and  the  apparatos  prepared,  as  directed   at  Section  3.     ' 
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nitatf  or  pymliulta  wftl  ■arra  lUa  nrpnaa,  »rfcle4  II  be  fms 
ilni  IwavT  iparT  Lt  maj  be  aEnployad  dlractlT ;  but  ahouJd  It  conti 
I  Srat  with  Junla  nlEric  add,  u  a  (anUe  but,  niilU  all  airiubla  pi 


tmnaiannaai 

ilna  n  Ibia,  II 


la  than  Hiihed  md  ditad.    AiUlcialir  prspand,  hrdnlad  pannida  of  mtnianm  may  ba  aubstit 


■lpMMiiitfeM|*M«doBaMMal«  tf  m  batwe*.  tafMlMr  vhk  tte  o^r  Ml*  tAe 

wiiJiig  1^  |if  nwUi>,  and  enetlj  vdfihad. 

■Tke  Bwk  of  A  ia  tfan  MtMwku  niMd  10  •Uaw  Ike  link  tiiba  witk  tkt  mwiwMM 
Id  &E  uto  tb«  Uuk.  The  cTolatioa  of  mrboak  acid  coauMBCM  imuedktrljr,  ud 
twi—  Mtil  all  the  nMi«"'w  ■■  ilMpwi.  When  Ue  •pantkia  b«rbu  to  get 
M  MM  ^awif,  tiw  B*^  A,  M  pbnd  U  bdUinf  watv,  s*d  tUavtd  lu  rtmuia  thve 
■Mil  M  ■■■•  habblet  appMr.  ne  lillta  ««S'«lopptt'  b  U«b  Rnored*  fni«  a,  lb* 
laA,  1,  tehea  «at  of  tke  hat  Wet,  ud  aadiM  appliad  to  i,  util  tke  MdcW  •» 
lafM  BD  looger  of  carbooic  acid.  Tke  appautni,  afler  hariBg  beca  aUowed  1«  mmI, 
a  «ipad  dry,  mmi  i^taoad  ia  U)«  oaJfiBa)  Hid^  wbwa  tba  Uttk  toba  with  the  mto- 

'     -'" '-       -MgUiantbMnliatilaUd  ferOMloMar  cwbMie  add.    The 

«  nfoiiet^  dhidcd  bj  tbnct  dircctlr  tadicataa  iba  p«r-c«aiNie 
'  "  "    "'      ""'     "■  labalkaiad 

.aad  th.        " 

wlk  *e  pTToaBlhe  ia  thiowB  ialo  A.    (Tb«  liltk  wasritappar  ■ 

liaadr  be  ii|liiiil  o>  a).    IT  na  £nab  aMlatioa  of  caiboaia  acid  lakaa  plana,  tba 

.  ----tg ct  jmxm pjntMlt,  aad  Ibae ' -       ■"    "- 


If  tbia  la  Mfficiaat  to  laaian  a  pafaet  aqaOihria^  a*  Iom  of  add  ba» 

hkiB  ik^ei  tke  ■—- j— — ,  jadeed,  watiiaa  other  naucn  ia  adauMata,  bat  oalf 
•aeh  aa  do  Bot  nxmuae  aa;  acid.  Baiif  tbeicale  wUb  tbaappantoaaiaks,  ibia  it  a 
aari^ac)dbaabaMbMb]Fe«biBiB««ilhtbaaxidea«bieb 


■  tk  peiftct  eqoilibrinn  of  iba  WaMa,  Bahiplaed  br  041M, 


rfflH.  iMMiiWilT 
tba  dianaifaailioa  rf 


100  fara  «r  tba  nBaguiaae  nader  waaiaalioa.    Tba  mom  nuabar,  nak^Ued  br 

■>33»,iBfi««»tbeaia(watof  aeidw    -  * '-    -        —       ' 

Hoye*ftrAadacaB^oailicaaftbeM    . 

fjMi  lTH9S3,iadu>M  bmr  awcb  aabTdron 

the  dttwiiiBtftina  cT  100  parta  of  tba  Maafaai 

»-2B,iadnte*  alw>  b«v  Bach  addwoaU  be  waalad  taancT  too  paita  cfbidracUMk 

acU  oail^ad  for  tbe  decoapoaaiaa  of  Iba  naagaaeae. 

*■  Ttae  Igarea  nanlt  liaat  tbe  fbllowiai  eqaaiioai  >— 
-L  X»(eq.af  caritowe  aad)>  Ml  («q.ariBlpbnEie  acid).tbe  caAoalc  aeld  ok 

fiari  Btaai  (in  prapectioa  Id  tbe  mliriiaTk  aeid  naed)  i  *. 

•-lbtaaa^oatea«dx^,i.(.  x  1-82S. 
TVn,  Oe  aonber  obtained  for  z  iadieslei  the  mmoant  of  talphoiic  add  iwnniiiadlaa 
Is  tte  aaonal  of  cwbonic  acid  obtained  vtimu. 

"IL  S-SBofmunneiei  KKH-c  of  aqaaUoa  1. 1 


•n  of  naanneie  i  lO&vc  ef  aqaallaa  1. 1  *. 

x=x  ofX  X  ^f ,  i.  »■  X  0-33007. 
latioB  teHtni  how  mnch  fnlpbnrle  acid  baibeen 


'Tbexof  tbe  dm  equation  teHtni  how  mnch  fnlpbnrle  acid  bai  been  wasted  wlAoal 
taatribatiag  lo  tbe  decompoaition  of  2-98  grunmea  of  Ihe  maogancMi  tbe  z  of  tbe 
aecead  eqaation  tella  oa  the  Mine  (or  100  parti  of  fflan^aneie. 

"  ^  ttarTot^  the  amonnt  of  carbonic  add  obtained  wiaa*  be  diradlr  maltlpUed  bj 
fc  wodaet  af  tbe  qnotieiita  of  I.  and  11., 

1-822  and  0-S3SS7, 
i,  u  with  0-C1141  (tba  nomber  giTen  abore),  the  aatonnt  of  nnbTdront  avl^nrie  aeU 
waated  in  die  deeompoaitian  af  everr  lOO  parti  of  mangan'M  will  imiDodiatdT  be 


zz=thez  of  I.  X  U^,  <.'«.  X  0-1B282. 
■Of  S-47  of  cnlpbarie  add,  the  x  of  I.  bai  been  waited,  100  eMreapoada  to  the  s 

•■  Tie  X  af  nL  It,  ibcnfoie,  fbnnd  direetlr  br  nnhiplf  iu  tbe  anwant  of  earboalt 
aid  obtajad  janw*  with  the  piodnct  of  the  qoetleau,  l-8a2  and  0-1828^  i.  f.=* 
frI3301. 

"The  flxarci  fiir  h*dn>eUBde  add  are  fonnd  itt  the  mna  naaaer  <4-S8T  tt  kjin- 
Alvkaddmnst  beuJ(eniuIeadafiS-47of  theanlphuie  add).*^ 

•■lU  siaM  or  BBCMittr  ba  diisa  while  Hie  Auk  li  RIU  (Undbif  la  Iba  hot  waMi,  at  alia  th*  tal- 
■lade  acid  win  rauda  apM  Iha  appantai  tatnc  ramoTel  r»m  Ibe  hot  valar." 

«Bn.C.a.rMaMHaaalBWlU.    Ula4  ^JUard  BaUock  i  rp.  IIM*. 

•  .,j,i,.et.,yG00gle 
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ALEAK  A,  U  tbe  hum  of  tlw  root  awl  leans  at  Lamnwia  <Mrmif,  whiEk  haw  bees 
bag  emplored  in  the  Eait,  to  dye  the  n&ib.  teeili,  hair,  gannmta,  kc  The  leanap 
gnnind  and  mixed  Kith  a  Litli  limevater,  terre  Ibr  dyeiof  the  tail*  of  hona  in  Perna 
and  Tnrkef . 

ALKAIfET,  the  root  of.  (JmJimta  (netoria.)  A  ipedts  erf*  bogliMi,  enltintad 
chieflf  in  the  nei^hbarhood  of  HontpeDler.  [t  afford*  a  flne  nd  color  to  alooh^ 
and  oili;  bnt  a  diity  red  to  water.  It*  principal  n«e  i»  fbr  coloring  otBtmenti,  cheeaa, 
aad  pommada.     The  ijHiitiKHii  tlDctnrc  giTce  to  white   marble  a   beanliful  deep 

ALLIGATION.  Aa  arithmetieal  formQla,  jseftil,  on  many  oocailona,  for  aKertaiiiui| 
the  proportion  oT  constilnenti  in  a  mixtare.  wben  they  hare  aodei^ite  bo  ehaiwc  ot 
Tolame  by  chemical  action.  When  atcoholu.  'iqoon  aie  mbed  with  water,  there  ia  a 
eondentalion  of  bnllc,  which  rendera  (hat  aiiihmetKBl  rale  inapplicable.  The  same  thing 
holds,  in  lome  meaiare,  i*  the  unicn  of  metali  by  nuioo.     Sea  Allot, 

ALLOY.  (JOiagt,  Fr.  t  Leginutr,  Germ.)  This  term  formerly  signified  acCHponnil 
of  gold  and  silTcr,  with  some  melal  of  inferior  vnlne,  bnt  now  meaas  any  eompaaDd 
of  any  two  or  nM>rc  metals  whatever.  Thnt,  bronie  is  an  alloy  of  copper  nod  tin  i  bratf, 
an  alloy  of  copper  and  sine;  and  type  metal,  an  alloy  of  lead  and  antimoDy.  All  the 
alloys  possess  metallic  Instre,  eren  when  enl  or  broken  to  pieees  \  they  are  opaque ;  are 
eseeUent  condnetors  of  heat  and  etectrieity  \  are  frequently  snsceplible  of  srystalliiing  t 
•re'more  or  ten  dnclile,  midleaU^  etaslic,  and  aonnroni.  An  aLoy  which  consists  of 
aietals  diflerently  fbsible  is  asoally  malleable  in  ths  eold,  and  brittle  when  hot,  at  is  ei< 
cnpKBed  with  braaa  aad  gong  metal. 

'  Many  allofs  eonsiit  of  definite  or  eqairalent  proportiDns- of  ths  simfde  eomponeat 
atetals,  thonzh  some  alloy*  leeia  to  form  in  any  jiniporti<Ki,  Ike  combinatiana  of  aalixv 
sngar  with  wftler.  Ii  is  probaUe  that  pecnlwr  properties  belong  to  the  eqairalent  or 
atomic  ratio,  u  is  exemplified  in  the  superior  qnably  of  brass  made  in  that  propartioa. 

One  metal  does  not  alloy  indifferently  with  erery  other  metal,  but  it  is  goreraed  in  tUl 
respect  by  peculiar  affiniiieit  thos,  silver  win  hardly  nnile  with  iron,  bnt  it  eombiiie* 
readily  with  giJd,  copper,  and  Irad.  Id  compauinit  the  alloys  with  their  conilitncBt 
Belsis,  the  following  differenees  may  be  noted]  in  general,  the  dnclHity  (f  the  elloy  ia 
less  than  that  of  ths  separate  melaU,  and  sometimes  in  a  very  remarltable  degree  t  <M 
the  contrary,  the  alloy  is  nsnally  harder  than  the  tttean  hardnees  of  it*  constilnenta.  The 
mercurial  alloys  or  amalgams  are,  perliaps,  exceptions  to  this  rale. 

The  specific  gisvicy  is  rarely  the  mean  between  that  of  each  of  its  conslitnents,  bnt  i* 
sometimes  greater  and  sometime)  lesr,  iodiettin^  in  the  finmer  eaae,  an  approximatton, 
and  in  Ihe  latter,  a  recedore,  of  the  pwtielea  fron  e*eh  other  in  the  act  of  Ihoi 
anion.    The  IbUowing  tables  of  binary  alloy*  eshUit  tbi*  dreomttance  in  experimetial 

At^r*  hiTfBi  s  d*uil7  rnUn  LhH  Ua  Angfi  hninea  dmailr  Imi  Iku  tha 

Odd  and  line  Gold  and  silver 

Gold  and  tin  Gold  and  inn 

Gold  and  bismatli  Gold  and  lead 

Gold  and  anlimon  Gold  and  eoppa 

Gold  and  cobalt  Gold  and  iridium 

Klver  and  sine  Gold  and  nldul 

SilTer  and  lead  Hlver  and  eoppet 

River  and  tin  Silver  and  lead 

SUver  and  Usmath  Iron  and  Usmnth 

Silver  and  antinoitr  Iron  and  antimony 

Copper  and  line  Iron  and  lead 

Copper  and  tin  Tin  and  lead 

Copper  and  palladioa  Tin  and  palladinm 

Copper  and  Usmntb  Tin  and  antimony 

Lead  and  antimony  Nickel  and  arsenic 

PlUinnm  and  molybdinaia  Zinc  and  antimony. 
Pnlladium  and  btiJ3iiltlt« 

t(  woold  be  hardly  possible  to  infer  (he  meltii^  point  of  an  alloy  Ihun  that  oftadi  of 
lu  eonstiluent  metals ;  bnt,  in  general,  the  fnsibilily  ]i  ineroased  by  mataal  afll- 
nitr  in  their  state  of  combination.  Of  this,  a  remaritablc  instance  i*  afforded  ia  Ibe 
tnsiUe  metal  consisting  of  8  parts  of  bjsmath,  S  of  lead,  andSoTlin,  which  melts  at  ihn 
bant  of  boiling  water,  or  212?  Fabr.,  though  the  malting  point  deduced  from  the  mean  of 
it*  eomponenu  should  be  014*.  Thi*  alloy  may  be  rendered  still  nore  fusible  by  addinft 
•  very  Utile  mercury  to  it,  when  it  fbrms  an  excellent  material  for  certain  anatomical  m- 
jections,  and  for  filling  the  hollows  of  carious  teetb.  Nor  da  the  color*  of  alloys  depend, 
in  any  considerable  degree,  npon  those  trf"  the  separate  metals  |  thus,  the  color  of  copper. 


hMN<  «f  »«taf  nads^  pakr  It  ■  1w8*  xUlttM  if  ahe,  b  ihnvkr  en  Mtol  (Mo  tki 


Iki^S,  wc  mrnbtftf,  m  k  wwn,  tha  nambm  of  uwAt]  iMtali,  aad  Mn»- 
iHHi  pre  ■kToIncw  w  nch  h  ua  Kpuatrij  of  little  nine.  Sum  Umc  coBpooBdi 
MB  kt  trntmed  mlj  ky  faia*,  ud  «Ma  HMf  Meuk  we  >pl  to  oijrdiie  mdily  it  Otat 
■rilac  toDpermtnie,  proper  preeiBtinii  nott  be  laku  in  Bakins  allojB  to  prevent  tUi 
Hiaiiuu,  wUek  j*  iaMM^Mtikle  wkk  tMe  tonalioB.  Thtu,  in  ccmbiBiBit  tin  aod  lead, 
N^  m  jiiMii  H  MiMllr  p«  nlhe  larAee  of  the  ndiliig  metali,  the  etrboD  prodBced 
Vt  Ac  dnrnpaaiiioD  of  whkli  ffMccM  VMb,  la  aiMt  CMe*,  nffldeatlT  rintn  oxTdiKmenL 
ITfaa  «c  vkk  to  coaMoe  da  wilb  in*,  m  to  lb*  liiaiag  «f  eMt^inii  tea  ketlln,  vc 
lab  Ml  aaaaomM  apa*  lk«  MiheM  oT  the  hot  MMkb  in  aoataet  with  each  other,  and 
»m  odnde  the  UMMphoie  arse*  fa;  mmm  «r  ita  fame*.  Wbea  Ihm  a  a  noUUe 
ifccMC  m  the  spedie  fnThiM  «f  tbe  ■wnli  wUeh  vc  with  M  eombine,  we  oAea  lad 
pal  AfficnliM*  in  obuioinir  huumtuaot  Mtifs  tor  e«eb  dieto)  na;  tend  to  aiamne 
At  Ind  dae  M  ib  deMity,  a*  b  nmarhaUf  MtempHfied  ia  alloTi  cf  gokl  and  nlTet 
Mde  vidum  adeliaalr  Mirria;  of  Ike  meltlnv  metak.  IT  tbe  man  be  large,  and  alow 
d  Moliaf,  after  it  ia  tMt  ia  aa  apright  rrliadrieal  form,  the  meialt  umeiime*  Kparatc. 
M  •  coHia  detne,  ia  tke  order  of  their  deawiie*.  Thnt,  In  outtns  tame  bella  a«d 
MMDoa  viUt  copper  b1Iot«v  (be  boUoM  «r  Ike  eaaitnf  it  apt  to  eoataii  too  macfa  topper  aad 
Oe  top  too  BaA  IB,  oBleM  Terr  dLilu— a  uanipnlatioB  ia  Biuap  the  fiiMd  BMleriili 
k«R  beea  ^aflsffd  tawwdialdT  before  the  iaataal  of  powiof  ool  the  veiled  inaM. 
Whaa  aaeh  i»aqaaiilte»  si«  oWtrrad.  the  elifecU  ace  brokea  and  r»-Drited,  after  wUd 
Act  fana  a  anich  More  banogeaeoa  allor.  Tbit  artilee  of  •  doable  nelliog  i*  oAca 
kid  Tceuiae  t^  and  omaiaDr  ia  eaaliag  (b^  aUojri  tot  tbe  ipeeala  oTtelnwpet. 

Wkea  we  w)ah  la  aBof  wee  v  Dora  Meiali,  we  oAea  eiperieaee  difficohie*,  either 
beeBaaaeae  «f  ib«  RMtali  ii  Mora  n^d^le,  or  oeaier,  or  aMrefliiihle,  than  Iheothen, 
v  hceaaie  iba«  ii  »o  direct  aSmSKf  batweta  two  of  th«  neuh.  In  the  iatter  prediea-  ' 
Meat,  we  A^  neeced  better  bf  aomNai^  (ba  tbr««  neiab,  tnl  a  pain,  kn  eianplc^ 
•lit  Ibea  aeltiaf  tb«  two  pafaa  Mfctbir.  Thaa,  it  ii  difleall  to  unite  iron  with  broaM 
dfaanlr;  bat  if,  iailead  of  iroa,  wc  aM  tin  plate,  weihall  ansiedialeir  locceed,  and  tba 
brrMi>,  ia  dui  maoaer,  aefalKa  valnaUi  f aalitiea  rrom  the  iron.  Hiai,  alio,  to  rends 
ka«  bMMr  adapted  Pn  eenaia  parpwM,  a  ibbII  qnantitT  of  lead  ought  to  be  added  la 
j^  bat  IbiB  eaaaot  be  <kae  diicetl;  with  adrantaf  e  i  it  ii  belter  to  aell  the  iMd  fint 
akag  wkk  the  tiae,  and  then  to  add  (Ui  aOor  to  the  melting  eopper,  or  the  copper  U 
Ibat  aikr,  aad  flue  tbeia  loftetber. 

We  bare  Mid  Ibat  the  diiiniax  of  fMbtlilT  w««  often  an  obataele  ta  metallic  eos- 
tnatiaa ;  bat  thi*  dreaiitanee  mxj  alio  be  tonitd  to  advantage  in  decorapMin;  eettaia 
aUara  far  the  peoeeta  called  aWjaariiia.  Bf  tbii  meani  lUrer  may  be  lepanited  fltm 
npper,  if  a  waaideraMe  qaulitr  of  lead  be  Int  allored  with  tbe  nid  copper;  (bit 
aBor  in  "est  etpoaed  to  a  heat  jatl  Mifllcient  lo  mA  the  lead,  whicb  then  eweati  ont,  m 
ta  apeak,  ftnn  the  porci  of  Ike  eopper,  and  earrit*  aloaf  wiik  it  tbe  greater  pari  of  the 
drcr,  far  ohieh  it  hai  a  rttong  affinitr-  Hie  lead  and  the  lilver  are  afterward!  tepv- 
ated  fnxB  each  other,  in  eirtne  of  their  *a7  diffaienl  oxrdabilltri  l>r  the  action  of 
heat  aad  air. 

Oae  of  Ike  aUor*  mvl  naefnl  to  the  aiU  it  braM  i  it  la  nore  daetile  and  1cm  eaiilr 
Mfdiaed  than  even  il*  oopper  eeaetilaent,  aotwitbitandinK  the  oppcaile  nattre  of  tba 
ziac  This  alloy  mar  exiit  in  many  diBeceat  proportion!,  onder  which  il  hat  different 
BiBM,  u  tombac,  limilor,  piodlbeck.  &«.  Copper  and  tla  form,  alio,  a  ccmponnd  of 
i^niiaUe  alility,  known  Ddder  the  namet  of  hard  hnrt,  for  the  buihei,  ilepi,  aad 
biailai,i  of  ibe  ■:des,  arbort,  and  ipindlra  in  machlnerr  i  and  of  broue,  belL-metaL  JM. 
Gdd  aad  lilrer,  in  their  paie  Mate,  are  too  toft  and  BeiiUe  to  torn  eitber  retida  «r 
(IMS  ef  toSiem  ctrencth  and  durability ;  but  when  alkiyed  with  a  little  copper,  thiT  ao> 
fnre  Ibe  reqniute  hardncM  and  tiiffnesi  for  ihete  and  other  pnrpotei. 

When  we  havE  oceanoD  lo  nnile  Kreral  piecei  of  the  tame  or  of  different  melali,  we 
tMflaj  tbe  proctM  called  (oUmng,  which  ecKiiiita  in  fixinit  togi^ber  Ihe  inrfaeet  bj 
■earn  id*  an  inlerpoaed  alloy,  which  magi  be  necenarily  more  fntible  than  the  metal  oe 
aetata  to  be  Joined.  Tbat  alloy  mnit  alto  contitt  of  melali  which  poueu  a  Rraaf 
tfiUty  fi>r  the  anbeuaeee  to  be  eiddered  lofelher.  Hence  each  metal  wouU  cFem  to 
Hfaice  a  pnnienkr  kind  ofsolder,  which  ia,  to  a  certain  eileat,  true.  That,  the  toldei 
br  gold  tiinkeU  and  ^le  it  an  aOoy  of  gold  and  iQver,  or  gold  and  copper ;  thnt  of 
dvs  triaketa,  it  an  ^oy  of  ibrer  and  copper ;  that  of  copper  ii  either  fine  tin,  br 
tKca  that  mat  not  be  expoaed  to  the  Are,  or  a  braiay  aUoy  ealled  hard  aolder.of  whid 
Ac  nw  tbrma  a  eoaindernUe  proporlioa.  The  aolder  of  lead  and  tinplate  ia  an  allo^  of 
IfBi  aad  lin,  and  that  td*  tin  it  Ihe  tame  alloy  with  a  little  bUmuth.  Tinning,  gildmg, 
■■I  tilvcriog  may  also  be  reckoned  a  ipeciei  of  alloyi,  lince  the  tin,  gold,  and  lilTer  are 
nfcificiallr  nailed  in  theae  catet  to  other  metali. 

Helailic  aUoyt  iiiimii  ninalli.moie  lenacity  Ihaa  cooU  ba  infeired  fVom  their  cmh 
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Rttuaita  I  tbiu,  u  mlloT  of  twelve  p«rto  of  lead  with  ana  of  iIbc  hu  ■  Imefer  dMiUe 

that  oT  line.  Metallic  alloyi  are  mucll  toon  eaui;  aifdlied  Ihau  Ills  MpanUe  metaia,  ft 
phenoiMROi)  whieb  na;  be  Mcribed  to  the  iacraaae  <rf  afflnitr  Tor  caijgta  which  nnill> 
lh«n  the  tendeaey  of  the  one  of  the  oifdes  to  combine  with  the  other.  An  aJlor  of.  tin 
and  lead  heated  to  redncts  lakei  fire,  and  cootiana  to  bun  fcr  iodm  time  lilu  •  pieea 
ofbad  tnif. 

Every  alloy  i«,  in  reTerenee  to  the  arts  and  maDnfactnni)  a  new  nMa],  on  aecount  td 
iU  chemical  and  physical  properties.  AvattfieldWeresaainttobenpknmd.  NolaboT* 
■illy  aUoyg  have  been  tlndied  by  the  chemuti  out  of  many  hnndred  which  may  h«  made  | 
and  of  these  very  few  have  yet  bcei  preclically  onployed.  Veiy  si|tht  modifleationa 
often  conitilutc  xery  Tnlnablc  iin|««vemeDli  npon  metallic  bodiea.  Thna,  the  bran  moat 
esteemed  by  tnrnen  at  the  latbe  contains  t^om  two  to  three  per'ceot.  of  laadt  but  Mch 
brua  does  iMt  work  well  under  the  hanuneri  and,  reciprocally,  the  l«aM  which  is  faetl. 
under  the  hammer  is  too  tough  for  InnuDg. 

That-metallic  altoys  lend  to  be  fonned  in  definite  proportion*  of  their  eonstilQeals  ia 
dear  from  the  circumslance  that  the  native  gold  of  the  auriferous  sands  1«  an  alloy  with 
lilver,  in  the  ratio*  of  1  atom  of  silver  united  to  4,  6,6,  IE  atoma  of  gold,  but  never  with 
a  fraclional  part  of  an  atom.  AIms  in  mahjn^  an  ^"^»^B""  of  1  part  of  silver  with  IX 
or  15  of  mercary,  and  afterwards  squerzine  lb>  mixture  ihrongb  chamois  leather,  the 
amalgam  separates  into  2  parts  :  one,  containing  a  smalt  proportion  of  silver  aad  nnch 
mercury,  pacses  through  the  skin;  and  the  other,  formed  of  J  of  silver  and  Sof  merenrj, 
is  a  eomponnd  in  defiaite  proportions,  which  cryslallixee  readily,  aiid  remains  in  the  knot 
of  the  bag.  An  an  slogous  separation  takes  plsee  in  the  tinning  of  mirrors;  for  on  load, 
ing  them  with  the  weights,  a  liquid  amalgam  of  tin  is  sqoecKcd  out,  while  another  amal- 

C  remains  in  a  solid  form  composed  of  tin  and  mercury  in  aoilbiin  atoaie  proportiotu. 
.  as  alloys  are  genially  toluble,  so  to  speak,  in  lAch  other,  this  dcflnheneM  of  com- 
.  hination  is  masked  and  disappear*  in  most  cases. 

M.  Chandet  has  made  some  experiments  on  the  mean*  of  detecting  t^e  metals  <i( 
allojs  by  the  cupelling  furnace,  and  they  promise  naeful  •pplicaliont.  The  testing 
depends  upon  the  appearances  exhibited  by  the  metals  and  (heir  alloys  when  heated  on  a 
cupeL  Pure  tin,  when  heated  this  way,  fuaes,  becomes  of  a  grayish  black  color,  fumes 
a  little,  eihibils  incandescent  points  on  its  surfaee,  and  leaves  an  oiyde,  which,  when 
withdrawn  Cram  the  flre,  a  at  first  lemon-yellow,  but  wIku  cold,  while.  Antimony 
melts,  preserves  its  brilliancy,  fames,  and  leaves  the  vessd  colored  lemon-yellow  wtien 
hot,  but  colorless  when  cold,  except  a  few  gpots  of  a  roae  tint.  Zinc  bums  brilliantly, 
rormiog  a  cone  aC  oxyde ;  and  the  oiyde,  modi  beteased  in  volume,  is,  when  hot,  green- 
ish, but  when  cold,  perfectly  white.  Sismuth  fumes,  becomes  covered  with  a  coat  of 
melted  oxyde,  pari  of  which  sublimes,  and  the  rest  enters  the  pores  of  the  enpel  g  when 
cold,  the  cupel  is  of  a  fine  yellOw  color,  with  spots  of  a  greenish  hoe.  Lead  resemUcs 
bismuth  very  much ;  the  cold  cupel  is  of  a  letoon-yejlow  color.  Copper  melts,  end  be- 
coDiueoveKd  with  a  coat  of  black  oxyde;  aometiue*  spot*  of  arose  tint  remain  on  the 
cupel. 

Alloy*.— Tin  79,  antimony  26,  melt,  beeome  covered  with  a  coat  of  hlaek  oxyd^ 
have  very  few  innndescenl  points;  when  cold,  the  oxyde  i*  nearly  blaek,  in  OMk- 
sequoice  of  the  action  of  the  aatimooy :  a  t^  part  of  antimony  may  be  ascertained  in 
this  way  in  the  alloy.  An  alloy  of  ai^mony,  containing  tin,  leaves  oxyde  of  tin  in  the 
eupel:  a  j^part  of  tin  maybe  detected  in  this  way.  An  alloy  of  tin  and  zinc  gives  an 
oxyde  which,  while  hot,  ii  of  a  green  tint,  and  resembles  philosophic  wool  in  appearance. 
An  alloy  containing  99  tin,  1  zinc,  did  not  present  the  incandescent  points  of  pure  tin, 
and  gave  an  oxyde  of  greenish  tint  when  cold.  Tin  95,  bismuth  5  parts,  gave  an  oxyde 
of  a  grey  color.  Tin  and  lead  give  an  oxyde  of  a  rasly  brown  color.  An  alloy  of  lend 
and  tin,  contaiDing  only  I  per  cent,  of  the  latter  metal,  when  heated,  does  not  expose  a 
clean  surface,  lihe  lead,  but  is  covered  at  limes  with  oxyde  of  tin.  Tin  75,  and  copper 
S5,  did  not  melt,  gave  a  black  oxyde  i  if  the  heal  be  much  elevated,  the  under  part  of 
the  oxyde  Is  white,  and  is  oxyde  of  tin ;  the  upper  is  black,  and  comes  from  the  copper. 
The  cupel  becomes  of  a  role  ctdor.  If  the  Un  be  impure  from  iron,  the  oxyde  produced 
by  it  ii-inarbed  with  spots  of  a  rust  color. 

The  degree  of  affinity  belween  metals  may  bi  in  some  measure  estimated  by  the 
greater  or  less  faciiiiy  with  which,  when  of  differeai  degrees  of  fusibility  or  volaijlity, 
the]  uuile,  or  with  whii^h  they  can,  aHer  nnion,  be  t^epnrated  by  heat.  The  greater  or 
less  tendency  to  separate  into  diflerently  proportioned  alloys,  by  long-continued  fusion, 
msy  also  give  some  iaformaiion  upon  the  subject.  Mr.  Hatcfaett  remarked,  in  hi? 
elalwnite  researehefl  on  metallic  alloys,  that  gold  made  ttsndaid  with  the  nsnal  precanl 
tions,  by  silver,  copper,  lead,  antimony,  Jtc,  and  then  cast,  after  long  fusion,  into  vertiea- 
bars,  was  by  no  means  a  naiform  compound  \  but  that  the  top  of  the  bar,  corresponding 
to  the  metal  at  the  bottom  of  the  crucible,  contained  the  larger  proportion  of  gold. 
Hence,  for  a  more  thorough  combination,  two  red-hot  cmcibles  should  be  employed,  and 
the  liqnefied  metals  should  be  alleinately  poured  trota  the  one  into  the  other.    To  pre- 


g  been  effseted  in  illovi  i^ 
*hts  tlie  eomponitd  melt*  at  a  lover  tamperatnra  tli«ii  tht  niMa  of  iU  tngredieikto. 
Ikx,  whiafa  i*  ncarlj  infouMe.  acquire*  almoat  the  fuiibilit^  of  gold  when  aItoj«d  vIUi 
fhia  prceioiu  meUL  Tha  analog;  ithere  itroog  withtba  increaie  of  lolubilitj  whicfa 
adbirqaire  by  mixture,  as  is  exemplified  in  the  difficult  of  eryitolliling  rtaiduUM 
of  aKiM  solDttoiis,  OF  mother  waten,  as  thej  are  called. 

Vhn  there  is  •  stroas  affinity  between  tlie  two  metals,  their  alloy  is  genaraItT 
daaarthui  the  mean,  aodn'M  vmi.  This  is  exemplified  in  the  alloys  of  copper  with 
liiMSiid  tin  on  the  one  hand;  and  with  copper  and  lead  on  the  other.  Whan  oaa 
•f  (be  nwtala  m  added  in  eiceas,  there  result  an  atomio  eomponnd  and  as  indafiuit* 
eombiutioi^  aa  would  appear  from  Huschenbroek's  aiperimantai  Hib^ 
I  of  Ittd  with  4  of  ail*ar  giTa  a  daaait;  of  10-4ea 
1  da        S  da  11-OSL 
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lbs  proportion  of  the  eonititnents  is  on  Hii  pnnciple  eetiinat«d  in  France  by  Um  (mI 
t^tkioUappUed  to  pewter;  in  which  the  weight  of  the  alloyed  ball  ia  eomporod  with 
ttat  of  a  ball  of  pure  tin  or  standard  pewter  cast  in  the  same  moald.  Atlojs  posseat 
theetsitiei^  belonging  to  (he  mean  of  their  constituent*,  and  abo  the  ipecinc  ealorio. 
According  to  H.  Badberg,  while  lead  eolidiflee  at  820'  C,  and  tin  at  !£8*,  a»d  thetr 
Amie  alloy  at  187*  which  he  calls  the  fixed  point,  for  a  compound  Fb  Sdi. 

Ibe  action  of  the  air  is  in  general  leu  on  alloys  than  on  their  components ;  to  which, 
bdWeTsr,  there  are  remurkabte  exceptions,  aa  for  example,  with  the  alloy  of  3  parta  of 
lead  and  1  of  tin,  which  when  bested  to  redness  bams  tritkly  into  a  red  oxide.  When 
two  metal^  as  copper  B,n^  tin,  are  combined,  which  oxidize  at  different  temperatarea, 
they  may  be  separated  by  fusion  with  expoeure  to  the  air,  an  artiSce  praetisod  on 
the  ehnnh  beila  in  France  to  procure  tin  for  making  oknnon  metal  bronxe.  Cnpella- 
tioa  of  the  predons  metals  is  alike  phenomenon. 

An  alloy  too  slowly  cooled  is  often  apt  to  favor  the  crystalliution  of  one  or  mora 
«f  its  onnponeDtB,  and  thus  to  render  it  brittle  ;  and  hence  an  iron  monld  is  prafw^ 
Mt  to  one  of  sand  when  there  is  danger  of  such  a  reanlt. 

It  is  not  a  matter  of  indiifereiice  in  what  order  the  metali  »re  melted  together  in 
making  an  alloy-     Una,  if  we  combine  90  parts  of  tin  and  10  of  copper,  and  to  thia 


aDoy  ^d  10  of  antimony ;  or  if  we  combine  10  parts  of  antimony  with  10  ofcopper, 
and  odd  to  that  alloy  90  parta  of  tin,  we  ehall  have  two  alloya  chemically  the  soma; 
anditill  it  will  be  e^  to  discover  thnl,  in  other  reapects,  iluBiliillty,  tenacity,  Ac, 


the^  totally  differ.  Whence  this  rcnltT  Obvi<juely  from  the  nature  of  their  combi- 
nation, dependent  Upon  the  order  poi'sued  iu  the  preparation,  and  which  oontinue* 
after  the  mixture.  In  (he  alloys  of  lead  and  atilimony  also,  if  the  heat  be  raised  in 
eombinio-?  the  two  metals  together  much  above  their  fiiaing  poinla,  the  alloy  becomea 
hanh  and  briUle ;  probably  because  some  alloy  fotmed  at  that  high  temperatura  ia 
Bot  soluble  in  tbe  mass. 

b  conmicni  aaen  the  tpeeifle  graTitr  atTord^  a  good  criterion  whoreby  to  judge  ot  the 
tniHtian  of  two  metala  in  an  alloy.  Sul  a  Terr  fUlaeioni  mle  has  been  giren  in  tons 
RXpecCable  wor^s  for  computing  the  specific  gravitT  that  should  r«ult  from  the  aUoTing 
af  ^len  quanlilies  of  two  metals  of  known  densities,  supposing  ao  chemical  condensalioa 
or  eipansan  (^  Tolnmc  to  take  place.  Thus,  it  baa  been  taught,  that  if  goU  and  copper 
be  miited  in  equal  weighia,  Ihe  computed  ipecific  gravitr  is  merel;  the  arithmetical 
mfan  between  the  nnrabeis  denoting  the  two  specific  gravities.  Whereas  the  specific 
t^nriif  of  any  bUot  most  be  compntA  by  dividing  ibe  Kum  of  the  two  weights  bj  the 
JOB  of  the  two  volumes,  compared,  lor  convenience  sake,  to  water  reckoned  uaitT.  Or, 
It  another  fonn,  Ihe  rule  ma;  be  stated  thus : — Multiply  the  sum  of  the  weights  into 
Ike  product!  of  the  two  specific- gravity  numbers  for  a  numentor ;  and  multiplj  each 
^edSe  graTiCy-nnmber  into  Ihe  weight  of  the  other  bodT,  and  add  the  two  prodneta 
teptber  for  a  denommalor.  The  quotient  obtained  by  dividing  the  said  numerator  by 
the  desomiaBtor,  ia  the  frulr  compated  mean  specific  gravity  of  the  alloy.  On  eom- 
[oiing  wiUi  thai  density,  the  density  fonnd  by  experiment,  we  iboll  lee  whether  npan- 
nn  or  condensation  of  voinme  has  attended  the  metnllic  combination.  Gold  havia|  a 
fttite  gravity  of  19-36,  and  copper  ofS'Sr,  when  they  are  alloyed  in  equal  weights,  giTi^ 
bribefaOafionsinlcof  tU  arithmetica]  mean  of  the  dentitia  li!l±il^  s  14-11, 

a 

vtiaen  the  rightly  eompaled  mean  density  is  only  12- 16.  It  ii  erident  that,  on  eoM> 
faring  the  first  reaoll  with  eipeiimMit,  ve  shouU  be  led  ta  Infer  that  there  had  bees  a 
indigiona  coodeniotion  of  volume,  though  expansion  has  actually  taken  place.    Let 
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T,  V  be  Hie  tvo  vaighti;  P,  p  the  tvo  (pteifio  gnriti««,  then  M,  ths  mtaii  •peolfi* 
traTity,  i*  inveD  by  the  formufB 
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Iha  nror  of  the  uithmetiBal  muo ;  vhich  is  therefore  alwaye  in  «ie«a*. 

AUoji  of  B  ■omevhst  complex  character  are  made  by  Mr.  Alexander  Parker  of 
Binaingham,  of  a  vhite  or  pale  color,  by  meltiog  together  S3i  lb*,  of  foreign  doe,  M 
of  (in,  U  of  iron,  and  S  of  copper;  or  GO  Mian,  48  tin,  I  iron,  and  3  copper;  or  any  in- 
termediate proportion  ofiinc  and  copper  nay  ba  aeed.  The  iron  aad  copper  are  flni 
netted  together  !□  a  crucible,  the  tin  u  next  introduced,  in  luch  qnantitiee  at  a  time 


aa  not  to  aolidify  the  iron  and  copper ;  the  lino  ie  added  Uativ,  aad  the  whole  n 
'     aUrritiK-    The  flni  recommended  for  this  alloy  is  !■  part  of  lin      '      -'  -'" 
d  (iron ))  ore,  and  g  parti  of  sal  ammoniao. 


Another  of  bii  alloy*  is  wm^oeed  of  OS  Iba.  of  foreign  dne,  B8i  tin,  8l  antimony ; 
or  10}  xine.  IB^  tin,  and  Sf  antuDOay ;  or  any  intennMiate  proportiona,  and  with  or 
vitbuut  Bi'senic  He  usee  black  flux.  When  to  be  applied  to  the  aheathing  of  shipa, 
(nmB  to  16  oz.  of  metallic  anenio  are  added  to  erery  100  Iba.  of  alloy.  A  third  claaa 
of  altoye  coosieta  of  equal  pert*  of  iron  and  nickel;  the  coi.^er  ieneit  added,  andUatly 
the  line,  or  the  copper  and  tine,  may  be  added  aa  en  alloy,  100  Ibe.  may  conaist  of 
4S(  Iba.  of  iron  and  nickel  (porter  o^m),  and  I0(  Iba.  of  foreiga  linc  ;  or  SO}  Iba.  of 
alloy  of  iron  and  nickel  (jia.),  4S  copper,  and  Se(  jdnc  ;  or  aoj  Intermediate  propor- 
tion! of  Bne  and  copper.  Ha  <uei  olio  an  alloy  of  flO  Iba.  of  copper,  20  of  zinc,  and  20 
lO  capper,  10  nickel,  10  eilver.  and  SO  lino ;  the  copper  and  nickel  being 

;ether.    His  fifth  aUoy  ie  called  '••■  •■■ ^"-•-  -'  '— ' '    '>  -- 

akel,  £5  iron,  and  SO  copper;  i 
ig  added  after  the  fuaion  of  the  othen 

Mr.  Parkea  oleo  propoaea  to  depoait  metala  by  meana  of  electrieitf  from  their  iodidea, 
ebloridea.  and  phoaphatos  'vhile  in  fuaion  by  hea(^  either  singly  or  combined  with 
•ompatible  kaloidM. 

aLHOKD.  (Anutndt,  Fr. ;  Maniid,  Germ.)  Here  are  two  kinds  of  almond  wUeh 
do  not  differ  In  chemical  oompoaitioo,  only  that  the  bitter,  by  a  curious  cbemical  ro- 
aeUou  of  ita  constjtuenta,  generates  in  the  act  of  distillation  a  qaaattty  of  STolatile  oi], 
vhich  coDtain*  hydrocyanic  aeid.  Vogel  obtained  from  bitter  almonds  B'5  per  cent. 
<rf  husks.  After  pountUog  (he  kernels,  and  heating  them  tocoagulate  the  albumen,  he 
procured,  W  expression,  S8  parts  of  an  nnctuoaa  oil,  which  did  not  contain  the  amaUeat 
particle  of  hydroeyaaia  aeid.  The  whole  of  the  oil  coul4  not  be  extracted  in  this  way. 
The  expressed  mass,  treated  with  boilins  water,  afforded  sugar  and  gum,  and,  in  conse- 
quence of  the  heat,  some  of  that  acid.  The  sugar  oonstitutes  S'S  per  cent,  and  thegum 
8.  lie  vegetable  albumen  extracted,  by  means  of  caaetio  potash,  amounted  to  SO 
parts :  the  Tegetable  fibre  to  only  S.  The  poisonons  aromatic  oil,  according  to  Bobi 
qoet  and  Boutron-Charlard,  does  not  exist  ready-formed  in  the  bitter  almond,  but 
seems  to  be  prodaced  onder  the  influence  of  ebullition  with  water.  Ilieae  chemists 
hare  ahown  that  bitter  almonds  deprived  of  their  uactuous  oil  by  the  press,  when 
treated  first  by  alcohol,  and  than  by  water,  afford  to  oeilher  of  these  liquids  any  toIa- 
'  tileoil.  Bnt  alcohol  diseolTea  out  a  peculiar  wliite  crystalline  body,  without  smell,  of 
a  sweetish  taste  at  first,  and  afterwards  bitter,  to  which  they  gave  tbe  name  of  omyjr- 
Jalint.     This  substance  docs  not  seem  convertible  into  votaUle  oil     See  Autquauxk. 

Sveet  almonds,  by  the  snalysis  of  Boullay.  consist  of  B4  parte  of  the  bland  almond 
^  e  of  uncrystallizable  sugar,  S  of  gum,  24  of  vegetable  albumen,  34  of  woody  flt>r«, 
P  of  hnski,  G'fi  of  water,  O'G  of  aoetic  acid  including  loos.  We  Uina  see  that  sweet 
almonds  contain  nearly  twice  as  much  oil  as  bitter  almonds  do. 

ALMOND  OU-    A  bland  fixed  oil,  obUined  aaaally  from  bitter  almonds  by  th« 


Mtion  of  a  hydraulic  press,  either  in  the  eold,  or  aided  by  hot  iron  plates.    See  On. 

ALOE.     A  aeries  of  trials  has  been  mode  within  a  few  yeara  at  Paris  to  ascertain 
tke  comporntive  strength  of  cables  made  of  hemp  and  of  the  aloe  from  Algiers;  and 


they  are  said  to  have  all  turned  to  the  advantage  of  the  aloe.    Of  cables  of  equal  sii 
that  made  of  aloe  raised  a  weight  of  2000  kilogrammes  (9  tona  nearly);  that  mode  of 
hemp,  a  weight  of  only  400  bilogrammea.     At  the  exposition  of  oliijects  of  national  in- 
dustry, some  years  ago,  in  Brnssels,  I  saw  aloe  cordage  placarded,  aa  being  far  prefer- 
able to  hempen ;  but  1  believe  without  just  grounda 

ALDDEL.  A  pcar^hsped  vessel  open  at  each  end,  of  which  a  series  are  joined  for 
distilling  meranry  In  Spain.     Bea  Mkkocbi. 

ALUm.  (AlmL,  Fr. ;  Alami,  Oenn.)  A  saline  body,  eonsiiting  of  the  earth  of  ela;^, 
ealled  alumina  by  the  chemists,  combined  with  solphorie  acid  and  potash,  or  snlphuno 
•«idandammonia,into  a  triple  oompound.  Itoeeursinthecrystalliied  formof  oetah«- 
drona,  has  an  aeerb  splMMia  taste,  and  reddens  the  bine  color  of  litmus  or  red  cabbage. 


ALUH  SI 

,,  tt  RoedM,  fcnMrlr  called  Edcwa,  in  Srria, 
■e  oT  Roeh  alum  .dTcn  to  thii  nil.  It  wai  aAemrdi  mtdt  at 
Fon  Nora,  mtmx  Snqma,  and  !■  tte  neighborhood  oT  CoBitutinoide.  The  Gnume, 
ud  Dtkir  tiading  p«a^  tt  Ilalr.  impcfled  alnm  (ittm  lh«*e  phwa  inlo  wetlern  Europe, 
•br AcMecif  UMdyenof fideloth.  Abonttbeniddleaf the BIlnBlhcentiirT, alum be^ 
■  teBBBBflwlnnd>l  La  Totik,  Titerho,  aad  To1b(«r*,  in  Italn  after  which  time  Ihe 
tafoWiiM  oTtnental  aloin  mt  ptohibited  b;  Ihe  pope,  as  detoiinental  la  (be  interem 
of  14  doiainiiaw.  The  nanaAetue  of  tb*  ^  wat  dlended  to  0«imaiiT  tt  Ike  begin- 
■■g  of  the  aixtcendi  eentorr,  and  to  En^and  at  a  tonewhal  blcr  period,  bj  St 
Tkni  Chalotter,  in  Ihe  reign  oTElizabeth.  In  Us  pure  dale,  it  doe*  oot  aeem  lo  bare 
tea  knoWB  to  Ike  aseienlai  fl>r  PUnr,  in  ipeakiDg  of  ■omething  like  plnmoae  tlag^ 
■IS,  Oat  it  ttrodk  B  Uaek  color  irith  pmnegranale  jnice,  wtaieh  ibom  thai  the  grees 
litriDl  waa  not  separated  from  iL  The  ilfpUria  oC  DioMoridea,  nad  the  oJumn  of 
FCnr,  comreAended,  aitjiatentlj,  a  Tarietf  of  nline  inbUanees,  of  vbieb  mlphale  of 
MB,  as  w^  ••  alnmina,  wm  probabtr  •  coutilant  pan.  Piini,  indeed,  my*,  that  a 
i^Mance  called  in  GreeJi  Tj^o,  or  walerr,  prDbablf  from  iU  veiy  loluUe  Daiorc,  which 
aai  niDi-wtule,  waa  naed  Ibr  dreing  wool  of  bright  colon.  TUa  mar  haTe  been  the 
■nontain  boUo'  ef  the  Gennaa  nineralo^ila,  which  b  a  natire  mlpbate  of  alumina,  of 
»  (oA  lexInK,  waxy  losCie,  and  nnctnmt  lo  Ihe  toneb. 

Tbe  only  alum  nannhctories  now  worked  in  Great  Britain,  are  those  at  Whilbr,  in 
^g*"""*,  and  oTHnriett  and  Campaic,  near  Glasgow,  hi  Scotland  (  and  Uiese  derive  Ito 
aeid  and  earthr  eonsdtnenla  of  the  wh  from  a  mineial  called  alum  ilate.  This  mineral 
has  a  bhieiA  or  peeniib-btadc  cfdw,  emili  •atphaTona  fiunei  when  healed,  and  acquire* 
ftcRlv  as  ahoDUKnis  twtc.  The  alnm  nuauftetoied  in  Great  Briiun  coalains  puiub 
M  iti  alkaline  constitaeDt  j  thai  made  in  Fiance  contains,  commonlf,  ammonia,  eilber 
ahme,  or  with  Tariahle  qnantities  of  potask.  Atom  ma;  in  general  be  examined  by  wats 
cf  — «i«»n««i«^  iriiidi  tepaiates  from  iU  watery  solulioni  its  earthy  banis,  in  the  fonn  of  a 
^^  ftoeevdeol  iKrcipitate.  ITlhe  sohUion  be  dilute,  this  piiiipiiate  will  Soai  long  m 
B>  opatcKeot  cknd. 

CwediBolTealiun  in  SO  puis  of  water,  and  drop  (his  K^vtion  slowly  inlo  water  oe 
'a  till  this  be  nearly,  but  not  entirety,  tatnrated,  a  balky  while  precipitate 
h,  when  jirojierfy  washed  with  water,  is  pore  aluminous  earth  or 
>  I0-S2  per  Ecnt.  of  Ihe  weight  of  Ihe  alum.  If  thb  earth,  wbOe 
.  hed  in  dilate  solphnrie  acid,  it  win  oonstilate,  when  as  neutral 
sa  potslUe,  the  gnlphate  of  alumina,  which  reqniics  only  two  parts  of  cold  water  for  its 
solntiga-  If  we  now  deeompuee  this  solution,  by  pouring  into  it  water  cf  ■mmonia, 
ihen  appeal*  an  iasotnUe  white  powder,  which  is  lubsulphate  of  alumina,  or  basic  almn ) 
and  contains  three  times  as  tnoch  earth  as  exists  in  the  neutral  snlphatc.  If,  boweTcr, 
«c  poar  into  the  solution  of  the  neatral  sulphate  of  alnniina  a  solution  of  sulphate  of 
pouoh,  a  while  powde^  will  fill  if  the  solotions  be  coneeninted,  whieh  is  true  aUn ;  b«t 
if  the  solution*  be  dilnte,  by  eTaparaHiig  Ihdr  miitnir,  and  cooling  it,  eryitals  of  aloB 
w3l  be  obtained. 

When  newly  precipitBted  aluMina  I*  boiled  In  a  fohitioa  of  alum,  a  portion  of  lb* 
■srth  eaten  into  eonbination  with  the  lalt,  eonftilnlii^  an  ioBolable  cnmpound,  whiej) 
Uh  in  (he  finrn  of  a  wbite  powda.  The  aame  winbinMion  takes  place.  iT  we  dreom- 
pnce  a  boiKng  hM  totnUoa  at  alnm  with  a  lotutlao  of  potash,  till  the  mixture  ippeati 
ataily  neutml  by  Htmn*  pap«r.  Thi*  insoluble  or  basic  alum  exist*  natiTc  in  Ihe 
akm-alone  of  Tolfiu  near  CivitB  Vecchia,  and  it  consist*  m  100  parts  of  19'T3  part*  of 
salphatc  of  potash,  61-99  basic  sulfate  of  alumina,  and  I6-39  water.  When  thk 
Btwnl  is  treated  with  a  due  quantity  et  sulphuric  a<»l.  It  diaacdTC*,  and  i*  eoaTCSled 
■do  Ihe  oyttallizable  alom  of  commerce. 

These  e^perimeiital  fad*  devdop  the  prineifde*  of  the  mannfketure  of  almn,  which 
ii  lauBLLuled  noder  vaiioo*  modifiCBlion*,  for  It*  importanl  mes  tn  Ihe  arts.  Alnm 
itUom  oeenn  Teady-formed  in  nntoret  OceasioDally,  a*  an  efflorescence  on  Uone*,  and  in 
ortain  mineral  waten  hi  the  East  ladiea.  TbealnraofEaTopean  commerce  blkbricBled 
utificially,  either  from  the  ahm  scbists  or  stones,  or  from  clay.  The  mode  of  mannfactnro 
Afias  aeeording  to  the  nalitre  of  these  earthy  compounds  Some  of  them,  sach  as  Iha 
■lam-ctone,  contain  all  the  elements  of  Ihe  salt,  but  miied  with  other  matters  IVom 
vtieh  it  mnst  be  fieed.  The  schists  eonlain  only  the  element*  of  two  of  Ihe  eonstituenta, 
■smely,  clay  and  mlphnr,  which  are  conTcrlible  into  sulphate  of  alumina,  and  this  may 
te  then  made  into  ahm  by  adding  the  alkaline  ingrtdienl.  To  tliis  elas*  belong  the 
dm-sbte*,  and  other  snidogons  schists,  eonuunbig  brown  coal. 

L  Mmtui/ac'urto/JlitmfromlluJUmSIOHi. — The  ahun-stcgie  1*  t  rare  mineral,  being 
tend  in  luoJerste  quantity  at  Tolfa,  and  in  larger  in  Hungary,  at  Bereghszasz,  and  Mu^ 
ag,  where  it  fbnn*  enliie  beds  in  a  hard  sutatance,  partly  characterized  by  numetont 
ceritje*,  omtahiii^  druy  crystallizations  of  alom-slone  or  basie  alum.  The  latsv 
ta^  roDtaln  more  or  fewer  flint*  dineminated  throngh  them,  and  are,  aecocdi^  to 
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their  qoalitr,  eillitx  pkked  out  b>  make  •Inm,  or  are  tliroini  i.wnj,    Tbe  Ntted  pteeet 

•le  rtMiEted  ot  tnia'ati,  by  which  operation  apparently  the  hydrate  of  alumina,  anodated 
wilk  (be  salphste  of  aluniiaa,  locea  its  water,  and,  as  btunl  clay,  loaea  its'  affi.-uiy  (bi 
■hun.  It  becomes,  thererof  e,  free ;  >.rul  during  the  lubeeqoeat  ezposore  to  the  weatlut 
be  stone  sets  diainlegrated,  and  the  aJum  becomes  toluble  in  water. 

The  c^cination  is  perflinned  in  canunon  time-hilu  io  the  ordmuy  w«y.  In  thit 
i^platioQ  of  the  fire  it  is  requisite,  here,  ai  with  gypsum,  to  prevent  any  fUsion  w 
rnnaiDg  together  oT  the  sloaes,  or  even  any  diseagagement  of  sulphuric  or  sulphnront 
adds,  which  woold  caose  a  eoiresponding  dEfhlc&tion  in  the  product  of  alam.  For  this 
reason  the  contact  of  the  ignited  stones  with  carbooBceous  mallei  ought  to  be  avoided. 

The  calcined  alnm-slones,  piled  in  heaps  from  2  to  3  feet  high,  are  to  be  exposed  to 
the  weather,  and  meanwhile  they  must  be  continually  kept  moist  by  sprinkling  them 
with  water.  As  the  wnler  combines  with  the  alum  the  stones  cnimble  down,  and  fall, 
eventually,  into  a  pasty  mass,  which  must  be  lixiviated  with  warm  water,  and  allowed  W 
•ettle  in  a  lal^  cistern.  The  clear  anpematant  liquor,  being  diawn  off,  must  be 
evaporated,  and  then  crrslallized.  A  second  crystallization  finishes  the  process,  and  fi- 
nishes a  marketable  alom.  Thns  the  RomaD  Blum  Is  maik,  which  Ls  ooTered  wilb  • 
flne  red  Sia  of  peroiyde  c^  iron. 

2.  .^^m  Xanyfaelun  fi-om  Jbim  SdiitI, — The  greater  portion  of  the  alum  tbuad  in 
British  commerce  is  made  from  alam-slate  and  analogous  minerals.  This  slate  contain* 
more  or  less  iroo  pyrites,  mixed  with  coaly  or  hituminoni  matter,  which  is  occasionallj 
to  abandaat  as  to  render  them  somewhat  combostible.  In  the  lUata  of  brown  coal  and 
bituminous  wood,  where  the  upper  layers  lie  immediately  under  day  beds,  they  eontiat 
4^  the  coaly  substance  rendered  impure  with  cky  and  pyrites.  This  triple  mi:(tiu« 
constitutes  the  essence  of  all  good  alum  schists,  and  it  operates  Spontaneously  towards 
the  production  of  sulphate  of  Jnmina.  The  coal  serves  to  make  the  texture  open,  and 
to  allow  the  air  and  moisture  to  penetrate  &eely,  andtochanee  the  sulphur  and  iron  pre- 
fcnt  into  add  and  oxyde.  When  these  schists  are  exposed  to  a  high  temperature  in 
contact  with  air,  the  pyrites  loses  one  half  of  its  sulphur,  in  the  foim  of  sublimed 
■alphur  or  snlphnrous  acid,  and  becomea  a  block  sulphuret  i£  iron,  wliich'  speedily 
attracts  oxyg^  and  changes  to  sulphate  of  iron,  or  green  vitriol.  The  brows  coal  schisti 
contain,  commonly,  some  green  vitriol  crystals,  spontaneously  formed  in  than.  The 
■oiphate  of  iioD  (lansfers  its  add  to  the  day,  progiessively,  as  the  iron,  by  the  aetica  ' 
itf  the  air  with  a  little  devation  of  temperature,  becomes  peroiydized  ;  whereby  sulphate 
t^  alumina  is  prodoced.  A  portion  of  the  greeu  vitriol  remains,  however,  undecooipMe^ 
and  so  much  the  more  as  there  may  happen  to  be  less  of  other  salifiable  bows  present  in 
the  clay  slate.  Should  a  little  magivesia  or  lime  be  present,  the  vitriol  gets  mom 
completely  decomposed,  and  a  portion  of  Epsom  salt  and  gypsum  is  t^rodueed. 

The  manuiacture  of  alom  from  alum  schists  may  he  distributed  under  the  ux  foUowtng 
heads.— I.  The  preparation  oflbe  alum  slate.  2.  The  lixiviatiot  of  the  slate.  3.  Tba 
evaporation  of  the  lixivium.  4.  The  addition  of  the  saline  ingredients,  oi  the  pre- 
cipitation of  the  alum.    6.   The  washing  of  the  alaminoue  salts ;  and,  6.    The  ttj^- 


1.  PrtpaTaUM  of  Iht  Mam  Slau. — Some  alum  slates  aic  of  such  a  natore  that, 
being  piled  in  heaps  in  the  open  air,  and  moisleDCd  fnan  time  to  time,  they  get  spcn- 
taneoosly  hot,  and  by  degrees  fall  into  a  pulverulent  mass,  ready  to  be  lixiviated.  The 
greater  part,  however,  require  the  process  of  ustulation,  fiom  which  Ibey  derive  mauy 
advantiffea.  The  cohesioa  of  the  dense  slates  is  thereby  bo  much  impaired  that  tiieir  6^ 
cooipositioit  becomes  more  r&pidi  the  decomposition  of  the  pyrites  is  qui^eaed  by  lh« 
expulsion  of  a  portion  of  the  sulphur ;  and  the  ready-formed  green  vitrisl  is  partlj 
decomposed  by  the  heat,  with  a  transference  of  its  snlpburic  acid  to  the  dq,  an4 
the  production  oT  sulphate  of  alnioina. 

Such  alnm-slatts  as  contain  tod  little  bitumen  or  coal  lor  the  roasting  proedas  must  be 
mteistratified  with  layers  of  small  coal  or  bnuhwoodi  over  an  extensive  surface.  At 
Whitby  the  alam  rock,  broken  into  small  pieces,  it  laid  upon  a  horiicntal  tiei  of  ftael, 
composed  of  brushwood;  but  at  Hurlelt  small  coal  is  chiefly  used  for  the  lower  bed. 
When  about  lour  feet  of  the  rock  is  piled  on,  &re  is  set  to  the  bottom  in  various  parts ;  and 
whenever  (he  mass  ls  fairly  kindled,  more  rock  is  placed  over  the  top.  At  Whitby  Ihia 
piling  process  is  continued  till  the  cnldning  heap  is  raised  tottae  heighlofMor  100  feeu 
The  horizontal  area  is  also  auanienled  at  the  same  lime  till  it  forms  a  great  bed  nearly 
200  feet  square,  having  therefore  about  100,000  yards  of  solid  measurement.  The  ra- 
bidity of  the  combustion  is  tempered  1^  plastering  up  the  crevices  with  small  schist 
moistened.  When  such  an  immense  mass  is  inflamed,  the  heal  is  sore  to  rise  too  hi^b, 
•nd  an  immense  waste  of  sulphur  and  sulphuric  acid  must  ensue.  This  evil  has  been 
noticed  at  the  Whitby  works.  At  Hurlett  the  height  to  which  the  beap  is  piled  is  only 
a  few  feet,  while  the  horiiontal  area  is  expanded;  which  is  a  much  more  jndidout  ar- 
•tBgement.  At  Whitby  ISO  toiu  of  caldned  schist  produce  on  an  average  1  toa  of  alum. 


It  Am  kwuil  tW»Mi  k  wnoU  te  advfaaUe  lo  pOe  «p  M  the  top  of  A«  Iwrinntal  imti 
■f  kta«taro«d  or  co^  and  tehfit,  «  pfTMBldal  BBMi  «f  (dilit,  which  haTinK  its  nrfkn 
ftutCMd  MDOOtk,  with  antr  a  few  ak-lnlei,  wiD  prMcel  the  mni  fhm  Ihr  raini,  and  at 
te  mate  tna  ftaieM  Uw  comhMin  Ann  bMnainf  wo  TchemFM.  BbooM  bearj  nfM 
npcmBc,  ■  sDtler  mait  be  tcooped  oat  Toond  the  pDe  Ibr  reeeiiiag  the  lUsminon  Uz(- 
nm,  aad  eowteeting  it  inta  the  reMrreit. 

It  maj  he  iihm.1  <  Ld,  that  eeitaia  ahn  MhiMi  eontaia  aboadaace  oT  ernsbaitible  matter, 
H  keep  ap  a  BokaMe  calcMaf  heal  after  the  Are  ii  oaee  hindled ;  and  therrfore  nothio| 
w  ■triad  h«t  the  Irat  larer  of  trnthwood,  which,  in  ihw  eatr,  may  be  laid  over  the  flnt 
M  tf  the  biimiiDou  idiat. 

A  caatiaaal,  bat  Terr  tl"*  heat,  wilk  a  mMbered  bt,  b  ineal  benefirial  fbr  the 
Makliaa  oT  bIhm  akte.  Whca  the  Hn  ia  loo  brisk,  Ihe  lalphDret  of  iron  mar  "" 
wilh  Ihe  euthr  matlpia  iato  a  ipeciea  ('tlM,  w  lh<  ndphw  will  be  diiaipaled  to  tapor, 
bf  baA  gf  whiA  areidenu  ibe  pndnet  or  aluM  will  be  iapaind.  Thrne  bitamincni 
■ha  mUiM  which  iMre  been  nied  ai  (bel  Dnder  Mean  boilen  have  laflered  iiicb  ■ 
naiot  wbwilioa  Ibal  their  aahei  TieU  almoit  no  ilnni.  Era  tbe  b«t  regnlalFd 
«aki»ii;  pile*  ace  apt  to  boni  too  bcJHlr  in  high  windt,  and  shoald  hiTc  Ibeir  dranght- 
kakt  euefaUf  Mopped  noder  aaefa  eirenaMtanee*.  Ii  mar  be  laid  down  u  a  general 
nie,  that  the  elower  the  eoaibaalioB  the  richer  Ihe  roMttd  ore  will  be  in  (olphile  of 
dMJBs,  When  Ihe  ealdaation  i«  complete,  the  heap  dimintihes  to  one  hilfitii  original 
bdk ;  it  i*  etrrercd  wilh  a  light  teddiih  aah,  and  a  open  and  poroni  in  Ihe  inlertor,  ao 
thai  tta  ak  Ba  dralale  fbedr  IhTDaghoal  the  nan.  To  Am.-  Ibis  aeeen  of  air,  the 
■anea  ekcoU  aot  be  too  Mir  t  and  ia  dry  weather  ■  little  waiei  honld  be  oeeasionallj 
i|riA]ed  OB  IhM  'rtid,  br  diMohiat  anaf  nme  oT  the  laline  matter,  will  make  the 
■aeriar  awn  o^  to  the  atmoqtbere. 

When  the  ^cumd  njaval  biBOiiiM  tboroiif  hty  cold,  we  mar  proceed  to  Ihe  ItriTiatiotL 
Bat  aa,  Caa  the  fint  eoutroelioa  of  the  piles  or  beds  till  their  complete  calrinalion, 
■Nan  wecka.  or  erea  noMbt,  aaf  elapse,  eaie  on^ht  to  be  taken  to  proride  a  snffleient 
MM  of  thr  III,  ao  aa  to  hare  an  adeqnate  snpptj  of  materml  for  nrrjiajton 
j»»rfj»jM«l%iiiy  [in.m  I  daring;  the  course  of  the  year,  or^l  IcMt  dnrint 
tr  of  ths  winter  aeaooa,  when  the  eakinalion  mar  be  suspended,  and  the 
KiifiiliDa  beeamea  aatatiifBetorT  The  bcda  are  Itnowa  to  be  tnSeienllr  decomposed 
tf  the  (Ihftaf  an  t  e  of  the  sah  which  appean  npoo  the  stones,  rrom  tbe  ttroo;  alnminona 
taste  «f  Ihe  aaha,  aad  ttoa  the  appropriate  chemical  letit  of  lixiviatia;  an  aliquot  arenige 
portida  of  the  ntaaa,  and  teeing  how  nracb  alum  it  will  rieU  to  tolnllon  of  mnriate  or 
talphue  of  poiaA. 

t.  Tit  XirieiaWga. — The  liiiviatioB  is  heat  perftrmed  in  ttone-bnilt  dtlens ;  thooe  ol 
wood,  buwerei  stroag  at  flrtt,  are  toon  deeompooed,  and  need  repairs.  Ther  onght  to  be 
creeled  ia  tha  aai^boihood  of  tbe  ealetalng  heaps,  to  sure  the  labor  of  transport,  snd  ao  ar. 
faMiri  that  Ihe  sdntknt  Gum  the  hlgber  ciMemt  mar  spontineooslr  flow  into  tbe  lower. 
ia  ibis  poMt  oT  view,  a  tlopiaf  tenaee  ia  the  beat  •tioation  for  an  alnm  work.  In  the 
laaot  part  of  this  lerlace,  and  in  the'  nei^borbood  of  the  boilin^-hoite,  there  onght 
u  he  twn  or  nMire  large  deep  'tanks,  fbr  holding  the  crude  liiidnin,  and  Ibry  shonid  be 
pnteeted  liaa  the  rain  by  a  proper  thed.  Upon  a  somewhat  bisher  lerel  the  cisterns 
of  the  dear  Uxiriinn  mar  be  plaecd.  Into  the  biEhest  range  of  ciitems  the  calcined 
■iacrai  is  to  be  pot,  taking  care  to  tar  'he  largest  lumps  at  the  botlom.  Bod  to  eoTcr 
ftcm  with  lighter  ashes.  A  tnincient  qnantilr  of  water  ia  now  to  be  ran  orer  it,  and 
afiowed  to  rest  Ibr  some  time.  Tbe  lixiriam  naj  iben  be  diawn  of,  br  a  stopeoA 
■aaeeted  with  ■  pipe  at  the  bottom  ef  ihe  cisiera,  and  ma  Into  another  dslem  et  a 
wtwhal  lower  leteL  Fresh  water  nasi  bow  be  poured  on  tbe  patilr  eihaoslcd 
schial,  aad  allowed  to  remaia  Ibr  a  snffideal  lime,  llis  KxirlDa,  bring  weak,  shotttd 
tc  ran  off  into  a  aeparaie  tank.  In  tome  ease*  a  third  addition  of  fmh  water  m«r  ^ 
Rqaitite,  aad  tha  weak  Uiifinm  which  Is  drawn  off  mar  be  reserred  Ibr  a  ftvrii  portion 
idotloDed  mineraL  Id  order  to  larc  evaporation,  il  is  alwarsrcqaisite  to  strengthen  weak 
le)s  br  eaoploriag  them  lottead  of  water  for  IVesh  'portions  of  caleined  schiit.  Upon  tha 
ii|i  ainas  disposiiioa  aad  Ibrm  of  these  liiiriating  eisierai  much  oftheecoaomrand  sac- 
KM  of  an  aloiB  woA  depend.  The  brdrometer  shoold  be  alwars  nsed  to  determine  the 
<cp«e  of  coDOentration  which  the  tolniions  acqnire. 

The  Hiivlaled  stone,  beinji  thus  exhaasled  of  itssolabic  inrredienls,  ii  to  be  removed 
frwi  tbe  (Mterss,  nad  piled  np  in  a  heap  ia  anr  eonvenient  place,  where  it  may  be  left 
other  •pootanoondr  to  decompose,  or,  aAer  drring,  mar  be  snbjeeted  to  another  eald- 

Tha  denaitr  of  Ibe  tolalioa  mar  be  brttoffat,  npoa  an  aTemge,  op  (o  the  ap.  gr.  of 
hsss  1-08  ta  I'IS.  The  taller  density  may  alwaya  be  obtained  br  pnmping  np  the  weak- 
er lofaiiiiMi*  npon  fresh  ealdned  mtM.  This  strong  liqnor  is  then  drawn  off,  when  tbe 
■t|l  »H  af  lime,  the  axrde  of  iron,  and  the  eartbi  are  depoeited.  II  is  of  advantage  to 
'one  the  liqaor  ctposed  fcr  some  time,  wherebr  the  gteea  vitriol  mar  pnM  into  a  per- 
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nlphate  of  Iron  Willi  tbedcpmitlontd'tonwoxTile,  wbikUielibeimled  ftdd  taBf^eamlihii 
with  lume  of  the  day  pmeol,  to  aa  to  increase  the  qaanl[lr  of  inlphate  of  nlqmiDa. 
The  manuracture  of  tlam  ii  the  more  iinperftel,  as  the  qnanlitj  of  mlphBte  of  imn  left 
ODdreoDipased  is  giealer,  and  therefore  every  eipedieni  on^t  lo  1m  tried  to  eonTert  the 
tnlphate  of  iron  into  sulphate  at  afaimina. 

3.  Tilt  ttaporatiOB  of  iha  Schist  Lixivium. — A*  the  alntninona  liqoon,  bowcYCT 
veU  Mltlrd  at  first,  are  apt,  on  the  great  scale,  to  depoeite  eutby  matters  in  the  tonrae 
of  Iheir  conccDlration  by  heat,  Ihej  are  best  etaporaled  bf  a  BnrfacE  fire,  BDch  as 
that  employed  at  Hnrlett  aad  Campaie.  A  water-tight  atone  eislem  most  be  bailt, 
having  a  layer  of  well  rammed  day  behind  the  flags  or  tiles  which  Una  its  bottom 
and  sides.  This  cigtem  may  be  4  or  6  f^t  Wf^t,  2  or  3  ftet  deep,  and  30  or  40 
feet  long,  and  it  ia  covered  in  by  an  arch  of  stone  sr  bricVwork.    At  one  extremity  of 

'  this  tunnel,  or  covered  canal,  a  fire-grate  ia  set,  and  at  the  oth^r  a  lofty  chioiDey 
is  erected.  The  cisteio  bring  filled  (a  tbe  brim  with  the  alam  ley,  a  strong  fire  is 
kindled  in  the  reverberstory  grate,  an^  the  flame  and  hot  air  are  forced  to  sweep  alcm; 
the  enrfaee  of  ths  liqnor,  so  as  to  keep  il  in  constant  eballition,  and  to  carry  off  the 
aqueooi  parts  in  vapor.  The  soot  which  ia  condensed  in  the  proceas  falls  to  the  bottutn, 
and  leaves  the  body  of  the  liquor  clear.  A*  the  eoneentration  goes  mi,  more  of  the 
rough  Uxivjum  ia  ran  in  from  the  letlling  cistern,  j-laced  on  a  sometrhal  higher  level,  tiD 
the  whole  gets  charged  with  a  dear  Uqnor  of  a  specific  gravity  saffidentty  high  for  trana- 
ferring  into  tbe  proper  lead  boilere. 

At  Whitby,  the  lead  pans  are  10  feet  long,  4  feet  9  inehes  wide,  2  fVet  S  fnchet  derp 
at  the  one  end,  and  S  feet  8  inches  deep  at  the  other.  This  increase  of  depth  and  cor- 
responding slope  fhcOiiates  the  deeantatioa  of  the  concentrated  lixivinni  by  means  of 
■  ayphnn,  applied  at  the  lower  end.  The  bottom  of  the  pan  is  supported  by  a  series  of 
parallel  iron  bars,  placed  very  near  each  other.  In  these  lead  pans  the  liqnor  is  concen- 
trated, at  a  brliiiL  boiling  heat,  by  means  of  the  fiame  at  a  fine  beneath  them.  E!very 
morning  the  pans  are  emptied  into  a  settling  ciiitem  of  stone  or  lead.  The  tpedfic  gra- 
vity of  the  liquor  should  be  about  1-4  or  1-6,  being  a  saturated  solution  of  the  saline  mat- 
ters present  The  proper  degree  of  density  must  vary,  bowever,  with  different  kinds  of 
lixivia,  and  according  to  the  different  views  of  the  manufaetnrer.  For  a  liqnor  whidil 
oonsists  of  two  parts  of  snlpbate  of  ainmma,  and  one  part  of  sulphate  of  iron,  a  spedfie 
gravity  of  1-25  may  be  solEdent;  but  for  a  solnlton  which  contains  two  parts  of  snlpbata 
of  iron  to  one  or  sulphate  orHlumiua,  so  that  the  green  vitriol  must  be  withdrawn  flrst  of 
sll  by  erystallization,  a  specific  gravity  of  1'4  may  be  requisite. 

Tbe  conatruclion  of  an  evapuraling  furnace  well  adapted  to  the  concentration  of  ahi- 
minoua  and  other  crude  lixivia,  is  described  nnder  Soda.  The  liquor  basin  may  be  made 
of  tiles  or  flags  puddled  in  clay,  and  secured  at  tbe  seams  with  a  good  h^ranlic  cement- 
A  mortar  made  of  quicklime  mixed  with  the  exhausted  schist  in  powder,  and  iron  turo- 
ii^s,  is  said  to  answer  wdl  for  this  porpoee.  Sometimes  over  the  reverberatory  foinace 
a  flat  pan  is  laid,  instead  of  the  arched  top,  into  which  the  enide  Uqnor  is  put  for  neu- 
tralization and  partial  concentration.  In  Germany,  such  a  pan  is  made  of  copper,  becanae 
iron  would  waste  too  fhsl,  and  lead  woald  be  apt  10  melt.  From  this  preparation  hasiD 
the  nnder  evaporating  trongh  is  gradually  supplied  with  hot  liquor.  A%  one  aide  of  this 
lower  trough  there  is  sometimes  a  door,  through  which  (he  sediment  may  be  raked  ont 
as  it  aecumalBles  upon  the  bottom.  Such  a  contrivance  is  convenient  for  this  mode  of 
evaporation,  and  it  permits,  also,  any  repaira  to  be  readily  made ;  bnt,  indeed,  an  appa< 
ratns  of  this  kind,  well  mounted  at  first,  win  aerve  for  many  years. 

tn  tbe  course  of  the  flnal  concentration  of  the  liquors,  it  is  customary  to  add  some  of 
the  mother  watera  of  a  former  process,  the  qnantity  of  which  mnst  be  regulated  by  « 
proper  analysia  and  knowledge  of  their  contents.  If  these  mother  waters  contain  ma^ 
ffee  tnlphuric  add,  from  the  peroiydation  of  their  sulphate  of  iron,  they  may  prove  nseftd 
h  dissolving  a  portion  of  the  alumina  of  the  sediment  which  is  always  present  in  greatet 
or  less  quanLly. 

4.  Tht  pne^alion  <lf  tU  Jl»m  by  adding  JOcaliiu  Salii, — As  ■  gnieral  nile,  jt  ia 
nmat  advantageous  to  separate,  first  of  all,  Irom  the  concentrated  clear  liquors,  the  bIoim 
ia  tbe  state  oi  powder  or  small  crystals,  by  addition  of  the  proper  alkaline  matter,  and 
to  leave  the  mingled  foreign  udts,  such  as  the  sulphate  of  iron  or  magnesia,  in  solutioD, 
ijutead  of  trying  to  abstract  ihew  salts  by  a  previoua  crystallization.  In  this  way  we 
itot  only  simplify  and  accelerate  the  manoTacture  of  alum,  aad  leave  the  mother  walan 
to  be  worked  up  at  any  convenient  season,  but  we  also  avoid  the  risk  of  withdrawing 
any  of  the  sulphate  of  alumina  with  the  sulphate  of  iron  or  magnesia.  On  thisaccoanl, 
the  eoneentration  of  (be  liquor  ought  not  to  be  pushed  so  far  as  that,  when  it  gets  cold, 
it  thould  throw  ont  eryatala,  but  merely  to  the  verge  of  this  point.  This  dennty  bm;  h* 
determined  by  suitable  experiments. 

Tbtt  dear  liquor  should  now  be  rnn  off  into  the  precipitation  dften,  and  hav*  tke 
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pt/tr  ^^lltj  ef  T-'r^rli  or  ■nikta  oT  potaA,  or  Impare  «Blpbata  er  carbotMM  of 
mmamm  added  to  it.  The  *n)plutc  of  poUah,  whidi  it  the  bat  predpltani,  rora*  IB-M 
puBoM  ariOOt^erTiuUiMd  •lomt  ud  Utmfbra  that  qnuttily  of  it,  or  JlteqaiTBlart 
ik  anritfe  of  pottali,  ot  other  potMh  or  iniMoniacal  lolti,  mnit  be  introduced  iaio  the 
■iHMMM  KqiMr.  SJBce  lalpbate  of  |iotuh  take*  10  pam  ot  ooU  water  to  diiaal*e  k, 
«  aolable  ia  hoiliaf  water,  aad  dnee  the  prcejpiialion  of  aloin  ii  man 
eatraUd  the  niagled  Mlations  are,  it  woald  be  prudeai  10  adl 
IM  •«  B*T  he  eoaToaieot ;  bat,  ■■  nnhate  nt  potafh  !*  (olI|t 

.  _.    _. ia  eold  water,  it  it  to  be  prefemd  ai  a  praeipitanl,when  iteaa 

be  pracsed  at  a  ehesp  rata.    It  hM,  aba,  the  adramageoTdeeompoatag  the  (ulphate  «f 

a  noriate,  a  Mth  raj  diffleolt  of  etrrtaUintiM,  aad,  thcrefiiK,  Icm 

a  Ibe  crptali  of  alaai.  IV  qaaaiitr  of  alkaliae  e^t*  raqaiaita  Ift 
'  a  Brasalar  powder,  lirain  the  UxiWam,  depend*  o«  their  rk^  ' 
«  the  ate  haad,  aad  oa  the  riebMM  of  IbeUfwm  k 
r ;  and  it  bom  be  neertaiaed,  Ibr  each  knra  qaantitir  «f 
prvliia,  bf  a  prelimiaar)'  experimenl  in  a  preeipilatioa  glan.  Here,  aa  aliqnol  meaiBil 
gf  Ibe  ■Imiiiitoa*  liqaor  hciag  taken,  Ue  liqatl  ivccipitaat  laiNt  be  added  in  saeee**!** 
patiaaa,  ai  hng  as  it  eaana  tMj  dood,  when  the  qnanlitr  added  will  be  indicated  hr 
(he  gradnatinn  of  the  Ttwel.  A  verr  exact  approximation  it  not  practieaUe  npoa  the 
poUKsle;  IM,  a>  the  mother  water*  are  afletwardi  mixed  twlberiaooa  ei*leni,aar 
aeen  of  the  precipitant,  at  ate  time,  b  correeied  bjr  exee**  of  alanuaoui  nlphala  al 
■aothcr,  aad  the  reaaltiag  alom  aeal  ii  colleetrd  al  the  bottom.  When  the  preeipilat- 
d  wJaie  powder  ia  tboroivhlT  *ettled  and  cooled,  (he  eaperaataat  mother  wain  mart 
bcdiawa  off  bj  a  pomp^  or  rather  a  lypboa  or  Hopeodc,  iato  a  lower  eiitern.  The 
■ore  tmngltuif  thii  diaiaage  i»  effeeleil  (he  more  cmBt  aad  eomeletelT  will  the  alam 
hepKibd. 

T^  notba'  hciaar  baa,  senenn;,  a  ipecifle  graTitr  ef  1-4  al  a  metbum  teaiperalnre 
ef  the  atmo^Aere,  and  eouiati  of  a  ntanted  Mlntioa  of  tnlpbaie  or  mviate  of  black 
aad  ted  nijde  of  iron,  with  nlphate  of  majtneiia,  in  certain  kicalitiei,  and  muriate  of 
•ada,  rtea  the  •oapn's  •ait  ia*  been  oaed  a*  a  prceipiiant,  ai  abo  a  latnralod  loliilin 
ef*alpb>rf  of  almaiaa.  Br  Adding  *ome  of  it,  from  time  to  time,  to  the  H*th  lixivia,  a 
portiga  of  tbat  tnlpbaie  ii  conrerted  into  alum  ;  but,  erentnallr,  the  motber  water  miai 
be  oapoated,  to  at  to  obtain  from  it  a  crop  of  ferraginoai  crrMal*;  after  which  it  be- 
came* capable,  onee  more,  of  giTiag  up  it*  alon  to  the  alkaline  precipiuat*. 

When  the  alwninoB*  lixtria  eooiaio  a  great  deal  of  anlphale  of  iron,  it  maf  be  good 
palie;  to  withbaw  a  portieM  of  H  br  errstalliialion  before  pieeipitating  (be  alom.  With 
(ba  new,  the  1ii|«on  nod  be  evaporated  to  the  deniitr  of  1-4,  aad  then  ran  off  into 
0Trt*Uisinf  MMie  eittemi.  AAer  (be  green  Tttriol  hat  cosDeled,  ihe  liqaor  ihonld  be 
pBBped  badt  into  the  eraporatiag  pan,  and  again  broaght  to  the  deotiiy  <rf'  li4.  (te 
■Mag  IB  it,  now,  the  alkkline  predpitaDla,the  ahun  will  ftll  down  from  (bit  eoneenttat- 
tdialation,  ia  a  Teij  miftUe  ctTBtalliae  powder,  rerreaiT  to  wash  and  porlfy.  Bat  Ihia 
■Shod  require*  more  ntedt  and  manipulation  tbaa  tbc  praeeding,  and  ihoold  onlT  he 
M lee^uie  to  fn^  ■ece**it7 )  *iaee  it  eompcli  a*  ta  earrron  tbe  manaJbdore  oTboth 
(be  *alaaUe  alom  and  (be  lower  priced  talu  at  tbe  tame  time  g  moreoTer,  tbe  eoppera* 
cOneted  at  flnt  Ihw  the  tebial  UqtMn  earrie*  with  it,  a*  we  bare  raid,  a  portion  of  tbe 
*t1pba<  I  of  altttmta,  —d  acqaire*  thecebr  a  del)  a«peet  i  whereat  the  copperat  oMalDad 
)A«  the  eeptuatiMi  of  the  alnm  it  of  a  biillianl  appearaaee. 

9.  Tit  moaktag,  or  tiUearatiaitttf  tkt  Jlmm  Powdrr.— Tbb  errstaUlne  palremleti 
iNtta-  has  a  brownjth  color,  ftem  the  admixtsre  of  the  ftrnginooi  liqaori)  bM 
it  mar  ^  tttei  from  it  bjr  waabiag  with  jvj  cold  water,  which  diKolrea  nM  wore 
lha«  one  aiitecUb  of  iti  weight  cf  alom.  After  ttirring  tbe  powder  and  tbe  water 
wefl  together,  the  fcrmer  mntt  be  allowed  to  aettle,  and  then  the  vuhing  mnit  ba 
4a«B  off.  A  weoad  WMhiair  will  reader  the  almn  neariT  pnre.  Tbe  Ira  wattr 
ia  emploj-ed,  and  the  more  dBwInnlli'il  it  draioed  cff,  the  more  complete  it  the 
|nee«.  Tbe  aeeaad  water  amf  be  Med  in  the  tnt  wnthing  of  another  portioa  of 
ohm  pmrkr,  ia  tbe  plaee  «f  pole  water.    Thete  wadUaga  may  be  added  to  tbe  aduq 

S.  TTu  erjilmBixaiiot. — Tbe  watbtd  ahun  it  piit  into  a  tcMl  pan,  with  jott  eiMmgn 
walB  to  diMolTC  it  at  a  boiling  heat ;  fire  it  applied,  ind  Ibe  eolation  it  pronioled  hj 
KiliiBg,  Wbenevertt  l*  di**olTed  in  a  ninraled  Male,  it  it  ran  off  into  the  crytlalliiing 
Tttada,  which  are  called  rocAiag  catkt.  Thcte  cattt  are  about  fire  leel  high,  three  feet 
wide  in  tbe  middle,  loaiewhat  narrower  al  the  end* ;  they  are  made  of  rery  alrong  Hare*) 
■iedjr  ilted  to  each  other,  and  held  together  by  rirong  iron  hoop*,  which  are  driven  oa 
p^Ma^arc,  to  that  they  may  be  eotilr  knocked  off  agBia,  in  order  to  take  Ihe  tiavet 
■nndcT.  Tbe  concenlraied  to] ution,  during  itt  kIow  cooling  in  ibcte  dote  veiacli,  fonts 
tage  regalar  cryttal*^  which  hang  down  from  Ibe  top,  aad  projcel  from  Ihe  adet,  while 
•  lUAIkjer  or  cake  line*  tbe  wfaole  interior  of  Ihe  eatk.    Al  the  end  of  e^ht  or  lea  daja 


U  ALnM. 

mutt  or  Imb,  aeonnUKg  lo  &e  wtKlher,  Iha  hoop*  and  ■(>▼«■  are  iBDoved,  whca  •  ant, 
(d'apparentlf  idiil  ■lom  i)  diidosed  to  Tiew.  The  workman  aoir  pierce*  (hia  naMvtth 
k  pickaxe  at  the  aide  near  the  boltom,  and  allawi  the  mother  water  or  [he  intnior  to  r^ 
oa  on  the  tlopiog  ilone  flooriDtoa  propei  ciiten,  vhence  it  it  taken  and  added  to  aaothar 
quantity  or  wathjad  powder  to  be  cryslalliied  with  it;  The  alum  i>  aeit  brakcn  iato 
luupt,  eiposed  ia  a  proper  place  (o  dry,  and  ii  then  put  ialo  the  iniibed  binic  far  tb« 
narkeL  There  is  lomelime*  a  llLUe  inuiluble  baiie  alain(«nbaDlpbate}lenBttbebaKaB 
«f  the  cask.  Ilus  beiog  mixed  wiUi  the  Ibrmer  moibcf  Uquor*,  ftU  •nlpburie  uad  Cam 
them  I  or,  being  mixed  with  a  liiLle  sulphuric  acidt  it  is  eqnallr  converted  into  aliun. 

When,  instead  of  potash  or  ill  salts,  the  ammobiaeal  salts  are  used,  or  patrid  nriac, 
with  Ibe  aluminons  lixivia,  —■-'"""■'  slam  is  produced,  which  is  perfecdr  simibi  10 
the  potash  alnm  in  it*  appearmnee  and  properliei.  At  a  gentle  heat  both  loM  their  w«- 
'  tar  of  cryslalliMlion,  amaaatiiy  to45t  percent  for  the  pouuk  alii^  and  48  for  theaifr 
woniaeal.  The  qoanlUy  of  acM  is  the  same  in  both,  as,  tl»a,y*zj  nearly  thb..uuititya( 
•Iwnina,  ai  tha  Ibllowiiu;  analTtes  will  show  ^- 


1B>34         fiolphai 
offtlwnu*      •       -    3G*S0         Sal[dMie  of  al«uiw 
46-46  Water 


Or  otherwise,  Potash  alnm. 


1  atom  snipbate  of  potash . 


214B-80 
26«9-02 


Or,  Potaeh  alngi.  Anunnnia  nkm. 

_    _              ....  lO-eS  Alumina          ....  n-M 

FolBsh           ....  9-d4  Ammonia        ....  B-S9 

Bnlphnrie  add        •        •        -  S3-T7  Sulphuric  acid          ...  86-10 

Water 4e-4T  Water 48-1I 

lOCMU  lOtMIO 

When  healed  prett;  stron^y,  the  ammonlaeal  alnm  kee*  its  stUphuiie  acid  aid 
aimDonia,  and  only  the  earth  remaiiia.  This  is  a  Tery  eonvenleni  process  fbr  proetrini 
pure  slnmina.  Ammoniaeal  slum  ii  easily  dislingnished  from  the  other  by  the  smell  of 
anunonia  which  it  exhales  when  IritDrated  with  quicklime.  The  Roman  sJnm,  made 
ftom  alnm-atone,  fnutmn  most  of  the  properties  of  the  schiEt-made  alums,  but  It  has  a 
few  peculiar  ehuadcra :  it  cryslalliies  alwaya  in  opaqoe  cubes,  arnereas  Ihe  commea 
alnm  crystallizes  in  transpareat  octahedron*.  II  ii  probable  thai  Roman  alum  ia  a 
Mlpbate  of  alumina  aad  potash,  with  a  slight  excess  of  the  earlhly  in^iredient.  II  it 
permanent  irticn  ditaolved  ia  cold  water ;  fur  aRer  a  slow  evsporation  it  is  recovered  is 
•1  enbieal  fbnn.  But  when  it  i*  diatolved  in  water  healed  to  110°  Pahr.  and  upward),  (t 
when  iu  solntion  is  heated  above  this  pitch,  lubsnlphale  of  alumina  rall^  and  oc 
evapoMion  oeiahedral  crystak  of  eontnoD  alum  are  obtained.  The  exact  eompodiini 
of  Um  Roman  alum  has  not  been  determined,  u  far  ■*  I  know.  It  probably  dUTeis 
ftxim  the  other  also  in  its  water  of  cnrstallisalioa.  TheRomaQ  alum  eontains,  aeeonlln^lo 
MM.  Thenard  and  Hoard,  only  j^n  of  snlphale  of  iron,  whDe  the  common  commercial 
ahuns  eontain  rg'si).  IE  may  beeainy  iHirifiedbys(dution,gf«milation,crTSlilUzatioi],>nd 
waaliing,  as  ha*  been  already  eiplaiued. 

Alnm  ia  made  extenmndr  in  France  fixim  an  artlBciBl  solphale  of  slnmina.  Frar  tbk 
■orpow  clays  are  chosen  a*  f^  as  poaslble  from  carbonate  of  lime  and  oxf  de  of  frcn. 
Tbsy  on  calcined  in  ■  reverhentory  furnace,  in  order  (a  expel  (he  water,  to  perotydiK 
the  iron,  and  to  retidet  the  alumina  more  easily  acted  on  by  the  acid.  The  expulsion  cf 
■he  water  renders  tbe  day  porous  and  capable  of  absorbing  the  sidphnrie  acid  by 
capillary  attraction.  Tbe  perDiydalkKi  of  the  iron  renders  it  less  soluble  in  !>>« 
miphnrie  aod)  and  the  sibea  of  the  day,  by  reacting  on  the  jilumina,  impairs  ill 
•OtreKation,  umI  malie*  it  mora  readily  attracted  by  the  add     TheclayBbotild,therefi'Ci 
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w  M  to  MfaBla  it  lilw  pottBT  wai«,  Ibr  M  vtraU  tbn 
■  fWBiWMliM  vUeh  hmU  nake  ft  kmI  Ibe  Mtion  oT  aei^ 
Tka  d^  to  mmIIj  akined  ia  ■  meikaralotr  hnM^  the  laaw  tt  vMeh  Km* 
IbaeaAa  lo  bemt  two  eraponting  fan*  and  a  baain  for  MOUJoing  a  niilare  of  the 
(rinaed  dar  aad  watfkmtt  wuA.  Am  mm  at  the  clar  bu  hae—  ftiaUe  ia  the  ftanuee 
k  B  Idnn  out,  rednecd  U>  ponfar,  and  pa»t<  Itooa^  a  iw  atere.  Witk  100  inTtt  «f 
Ike  felfnoed  dif,  45  paita  vl  wlphBrie  add,  of  ip.  fr.  l-tS,  an  well  nixed,  in  a 
Koae  tada,  arahed  ora  wUh  hfidnrariu  The  flaaie  and  IM  air  oT  a  rererbeialocT 
fnaatt  are  Hade  to  piv  •!(■•(  the  miitK^  ■■  the  nme  way  atdeimbed  breTipoaling 
Ike  kUS  bqaan.  See  60M.  The  uixtw^  heiaf  Mkrad  fhn  Una  to  lime,  i«,  at  tba 
ad  (d'a  Tew  dajra,  to  be  raked  ont,  aod  to  be  eat  mUa  ia  a  warn  place.  Tor  Ihe  add  M 
■at  oa  the  daj',  dmiaf  (ii  or  dght  week*.  At  Ibe  cod  ofthii  tine  iinaUbemihed, 
to  cunct  the  aaJphau  of  abuM.  With  Ibii  riew,  it  m^t  be  Ircatad  like  Ihc  leaeud 
■kmoRaabsre  deaoribad.  Ifpotaah  ahiBk  to  be  Armed,  thie  tnlphaleof  alamiaa  b 
mr«»ed  to  the  qiadte  fnrilr  of  l-M;  balif  aumoaia  ahMmo  Ibe  qiceifte  giavitir 
[f  ndr  i-24  i  beeaaee  the  adphale  of  UBMonia,  bdag  Mtahle  ia  twke  it«  wei|tht  af 
■Iter,  wUl  eaoae  a  preci^talwa  of  palveraleat  alam  Iraai  a  waaker  Mlonoa  of  inlphati 
(f  alnuaa  thaa  tha  ]aa  eulnble  inlphalii  of  pMaeh  eeokl  do. 

Tke  ainn  (tone,  than  whidi  tba  Romaa  alun  w  aad^  eoataioa  poiaah.      Tto 
UavMC  aMtrda  uttlmit*,  ty  H.  CorfMr,  |lacea  thta  &et  ia  a  elear  l%bt  >— 

Solphate  ef  potaia  ....  IS-BT 
Sobbale  of  alamiaa  ....  SfrbO 
BrdiateoralBMiaa      ....        U47 


Ta  tiawfcfii  tUt  ceapMad  bio  ahnn,  It  Ii  mereir  nteewarr  to  abelraet  fbe  hTdiale 
if  ala^aa.  Tbe  efdiaarr  ehnn  tUne,  hoverer,  it  tarrif  m  pure  as  Ihe  abore  anaijtii 
wooUKailoabaar;  fer  it  centaini  a  mixture  of  oilier  tabrtoDM* ;  and  llie  above  areia 


AhBB  it  Tcty  otemiTctj  Diph>]red  ia  Ibe  arts,  most  partiralartr  In  dfeinf ,  lake 
■dijBft  diod^  (beep-ikiaB,  paitug  p&per,  in  ctariiyioi  liqnort,  &e.  lu  purftr  ft* 
tke  dro  may  be  tested  br  prnssiale  at  potuh,  which  willziTC  (olntion  of  alum  a  bloe 
liat  ia  a  few  rainiilea  if  it  eontatii  eren  a  Terj  minate  portion  of  iron.  A  fait  of  nal-gall 
a  (to  a  Mod  teri  of  iroa. 

Abimti^mBn. — In  the  alam  worki  on  the  Torkghire  eoa«t,  B  Afferent  It^non  are 

n  ihale  U  iteeped  in  water  till  tl 

>r  10  pennyweight^  aeeording  tc 

i;na^  of  the  alam-maker. 

ii.  "Clarified  liquor.*    Tie  raw  liquor  (■  brought  t«  the  boiling  point  in  lead 

Hu,  aad  nffered  toitandin  a  eiitem  till  it  hu  cleared:  it  iitiien  called  clarl- 

led  Uqnor.    Its  gravity  ii  railed  to  10  or  II  pennjweighti. 

Id.  "Cooeantratad  liiqnor."    Clarifled  liquor  k  boiled  down  to  abont  SO  penny- 

weighta.    ThJa  ia  kept  merely  aa  a  test  of  the  eomparatiTe  valne  of  the  potfuh 

■aUe  seed  by  the  elnm-maker. 

IT  Uqnor." 

to  about  t  .       ,        ^      .  .     ,        . 

potaifa  aalt  in  lolntion  ia  miiAd  with  it,  and  the  whole  nin  into  eoolere  t 
eryatalliie.    The  liquor  pnmped  frorathoM  nwgh  crystaU  li  called  "alnm 

Ml  "Salta  Kotfaeni'  The  alum  mothert  are  boiled  down  to  a  eiyitallidng  point, 
and  aflbrd  aen^  of  "Bough  Eptom,"  which  ii  aralphate  of  magnesia  and  pro- 
toxide of  iron. 

tth  aad  Tth.  "Alnm  WHhinga"  Tbe  ronfh  emtals  of  Alum  (N'al)Bre  washed 
twiee  in  water,  the  firrt  waihiog  being  aWt  4  riennyw eighth,  the  second 
about  St,  tlia  dijfferenoe  in  gravity  being  due  to  mother  liqnar  clinging  to  the 
eryalak. 

nh.  "^nUqaar."  Tlie  waehederyslalaare  now  diwolved  in  boiling  water,  and 
*iniiBti>Ui«"rocfaiagtnnB"(WDOdrMHlslined  with  lead)  to  cryttalliie.  Tba 
r  liqner  ot  the  "  rocb  almn  "  is  called  "  tnn  liqoor ;"  it  is,  of  conn^  not 


■aUsaaedby  U 

4(h.  "Alam  Mother  Uqnor."    The  alnm  pans  ars  fed  with  clarifled  liquor,  which 
ia  boiled  down  to  abont  E6  or  SO  pennjweiehti,  when  a  proper  quantity  of 


*d^ 

Tbev 


•■abeca  on  Twaddle's  hydreneter,  Prided  by  ID,  give  alnm-maker^  P<*B7- 


...oogk' 


Tla  shiai'^iiuker  Uits  hii  tsmp.ei  of  poUih  ulta  sompustiTel j  bj  diiwJTing  eqiuC 

weights  of  the  differeot  Miaplee  in  equal  meMorw  of  alnm  Uqnor  at  SO  [wnnTWetglit^ 
□eated  up  to  Uie  boiliDg-point,  and  weighing  the  qnaatitj  m  alum  crystali  prodnoed 

For  the  abovo  information  I  am  indebted  to  my  friend,  Hr.  Hanrioe  Scanlan,  irho 
■nperintanded  tor  »aine  time  the  MntgntTe  alam  works. 

He  infomia  rae  that  61}  ton*  of  the  alam  rook  at  the  Uulgrave  Worka,  to  the  north 
of  WhitbVi  yield,  after  calcination,  Ae.,  one  ton  of  alnm. 

It  baa  be^  computed  that  with  sulphur  at«£  per  ton,8alpharia  acidof  gp,  gr,1^50 
can  be  produced  at  S^  per  tan,  including  the  mere  ooet  of  making:  this  acid  containa 
S  atoma  of  wnter:  1T4  tons  of  this  acid,  and  87^  tons  of  ralphate  of  potash,  with  th« 
pipe-olay,  will  form  474  tons  of  alum;  so  that  the  nett  ooit  would  be  6i2L  tor  tha 
acid  +  1047i.  for  the  sulphate  of  potash,=]C>69/. ;  which  imn  diyided  by  474,  giTM  » 
qactient  of  il.  Ba  for  the  nett  coat  of  1  ton  of  alum  by  the  direct  process. 

A"-,  the  pit  1  ton  of  alum — rook  or  mine,  eoste  il.  it;  to  which,  adding  the  eoat  of 
the  potash  salt  for  1  ton  of  alum,  SL  15*,,  they  constitate  blether  an  amount  of  tl.  IV*. 
From  the  latter  smn  li.  lOt.  must,  however,  be  deducted  for  the  Tolne  of  rough  EpsMn 
salt  produced,  laaviug  a  balance  of  Bl.  9*.  for  the  atmt  of  a  ton  of  mine^om,  pnor  to 
•Taporation  and  crystallisation. 

A  patent  was  obtained  in  Norember.  18SS,  by  Mr.  William  Wieimaii,  of  Dneabat^ 

»__  ■ ..  ;_  .1 r^., ,.1 -n,  ...j,j^Qj,p^,._._  .,_^. 3__.._ 

in  pans,  t. 

,._    _. ^  __e  excess  of  clay  and  a  moderate 

heat.  TliiH  miitare  is  to  be  stirred  till  it  ts  dry,  then  treated  with  boiline  water,  in 
order  to  dissolve  the  sulphate  of  almnina  formed.  So  far  the  proctas  is  old  and  well 
known.  The  novelty  consists  in  freBJiig  the  saline  solution  &om  iron  by  ferrocyanure 
cf  potaasiam  (pruasiate  of  potash^  When  the  iron  has  been  all  thrown  down  in  the 
form  of  Prussian  blue,  the  liquor  is  allowed  to  settle,  the  supernatant  pure  sulphate  is 
drawn  oR,  and  evaporated  till  it  forms  on  aooling  a  concrete  mass,  which  may  be 
moalded  into  the  shape  of  bricks,  Ac,  for  the  convenience  of  packing. 

AtuBi,  manii/aeluTt  of. — Hie  manufacture  of  alum  from  clay  and  cuy  slate,  or  aluJi^ 
is  now  beginning  to  auume  a  considerable  aspect  in  the  list  of  our  manufactnrea,  and 
several  improvemente  in  this  way  have  lately  been  patented,  which  promise  to  extend 
largely  this  branch  of  industiy.  One  in  particniar,  for  the  fabricatioD  of  alum  from  the 
uh  or  residue  left  after  the  combustion  of  a  kind  of  coal,  called  Boghead  coal,  seems 
bued  on  the  sound  principle  of  indnstriol  economy  which  tarns  every  waste  product 
'  to  profitatile  sccoaal^  It  was  but  Uie  other  day  that  this  very  Boghead  uh  was  e 
serious  impediment  to  the  sale  of  the  coal,  and  perceptibly  diminished  its  prioe  in  the 
market.  Now;  however,  it  constitutes  a  decidM  item  of  Talue,  and  powerfully  vindi- 
cates the  right  of  chemistry  to  the  title  of  a  useful  and  profitable  soienca  In  preparing 
alum  from  clay  or  shale,  it  is  of  infinite  importance  that  so  mneh  and  no  more  beat  be 
applied  to  the  clay  or  shale,  in  the  first  instance^  aa  will  Just  expel  tha  water  of  ooa* 
bmation,  without  mducing  contracUoa.  A  temperature  of  MO^fahr.i*  wdl  adapt«d 
to  effect  this  object,  provided  it  be  maintained  tor  a  sufficient  period  When  this  KM 
been  cBrefally  done,  the  silicate  of  alumina  remaining  is  easily  enough  acted  npou  by 
sulphuric  acid,  either  elightiy  diluted  or  of  the  ordinary  commcndnl  atrength.  llie  best 
form  of  apparatus  is  a  leaden  boiler,  divided  into  two  parts  by  a  perforated  aeptnm  or 
partition,  also  in  lead — Uiough  an  a  very  large  scale,  brickwork  set  iu  clay  ml^t  be 
employed.  Into  one  of  the  compartmeota  the  roaeted  cloy  or  shale  should  be  put,  and 
diluted  sulphuric  aoid  being  added,  the  bottom  of  the  other  compartment  may  be  ex- 
posed to  the  action  of  a  weil-reguUtad  fire,  or — what  is  better — heated  by  means  of 
steam  through  the  agency  of  a  coil  of  leaden  pipe.  In  this  way  a  circulation  of  the 
fluid  takes phice  throughout  the  mossof  thilei  and,  as  the  alamina  dissolves,  the  denae 
fluid  it  prriducee,  falling  continuall;  towards  the  bottom  of  the  boiler,  is  replaced  by 
dilute  acid,  which,  becoming  in  its  turn  saturated,  falls  like  the  first ;  and  so  on  in 
suoceasion.  until  either  the  whole  of  the  alumina  is  taken  up,  or  the  acid  in  great  part 
neutralized.  The  solution  of  sulphate  of  alnmina,  thus  obtuned,  is  sometimea  evapo- 
rated to  dryneea,  and  sold  under  uie  name  "  concenU^ted  alum ;"  but  more  generally  it 
is  boiled  down  until  of  the  specific  gravity  of  about  I'BS,  then  one  or  other  of  the  car- 
bonatea,  muriate,  or  sulphates  of  potash  or  ammonia,  or  a  mixture  of  these,  is  added  to 
the  boiling  fluid ;  and  as  soon  as  the  solution  is  complete,  the  whole  is  run  out  into  k 
cooler  to  cryataliiie.  The  rou^h  alum  thus  made  is  sonietimes  purified  by  a  subsequent 
recrystalliEstion,  after  which  it  is  "  roched  "  for  the  market — a  process  intended  mere- 
ly to  give  it  the  ordinary  commercial  aspect,  but  of  no  reel  value  in  a  chemical  point 
W  view.  Alum  not  unfrequently  contains  iron,  on  impurity  which  nnfifa  it  for  mtuiT 
ua«a  in  the  arts,  and  more  espeoially  for  the  pnrposea  of  the  dyer.    The  best  mode  «f 


mnriaituag  th«  ptwmbi  of  Uii*  unpnitr,  and  dwowrtftii^  iU  ammat,  h  that 
piniouir  itaUd  m  tb*  aamnweMiimt  of  thi*  utida,— «bM  K  mii  a  Mlatioa  of  tb* 
H«(«d  ahun  with  tutario  aoid,  or  an  alkalina  tartrata.  and  tlion  aJd  an  ttaam  <4 
aubonataofMda;  aft«r  which,  ponrinalawdrapioflijdrDnilplkataafaniMoaii,  wk«^ 
Hmm  ba  praaea^  *  bhaek  praeipitata  will  anan*.  If  th<  alom  eontaiu  Ume  or  nag- 
mitk  than  Ota  additioa  «f  aarboMrt*  of  toda  caoaca  a  vhite  pracipitata.  vhiob  moil 
U  rmored  by  lUtna*<Hi  brfon  appljiiw  tha  hTdroanlphat*  i^  ■nuoonia. 

Alma  mmi/»ttm^  aMu/t/bd— Tha  alnm  ahda,  or  leW,  ia  tha  natarial  whenea  tha 
•1b  ii  obtMaed :  tUa  ahalo  ia  roaatad  in  h«a{M,  in  tha  opan  air,  in  ordar  to  reodet 
ilpwi»L  aad  Btora  »baorbeBt  of  tha  •tdpfaona  acid.  To  thi  roaatad  ahala,  anlpharic 
■oJ  of  qi.  gr.  1-TS  ia  adde^  hj  which  taaaoa  ulphaU  of  alauina  ia  fbnned.  In 
Kia  to  waah  out  Atm  the  alnxat  diy  maaa  thiatnlphata  of  alnmin^  and  at  the  aai»« 
In*  to  lopplj  the  •qniralaBt  of  tha  aalpbat*  of  fmfii.  naee«ajj  to  coiutitala 
the  fcnpatios  of  tb«  doable  aalt  of  alunina  and  anmouia,  Ihe  boilu«  hot  mothN 
fiporof  a  prtrriotm  oparation  ia  ani^Tad;  and,  at  thit  mother  liquor,  wbrn  ro 
atnd  from  tha  «hun  orjuUiOittn,  eoataiaa  fraa  •olpbaria  aoid,  the  ammoua  tKm  ■ 
Nfll  eootaiiuas  tlia  uniBttaiaoal  Uqwor  of  the  gat  worh^  ia  diaUUad  ioto  it,  and  tha 
baSsf  hat  atriotion  of  ralphata  of  ammtmia  thoa  foqaed  diMolTaa  out  tha  anlphaU 
of  itnuiaa  from  tb*  ahsle.  The  alDm  liqnor  thn*  obtained  ia  of  aneh  a  apaoiflt 
gniity,  that  it  eryirtslliaca  without  tha  naeaawty  of  haviw  reeonne  to  eraporatioL 
ud  thu  a  eoBaidarabla  asTlBg  in  (taal  ii  afleelad.  In  order  to  obtain  aiBBtoaiaaia 
■  Biilplt*t«  and  mvriat^  with  the  ftaataat  poaHble  • 


•  above  the  oUiar,  that  theeontentaoflfaaapperboilarnaj 
UdisvB  off  into  the  one  next  below  tt  Tha  nppennoat  boiler  i*  provided  with  an 
aot  pipe,  and  haa  nlao  ■  anpslj  pipa^  eonaaati^  lae  boilar  withaNaarvoir  of  aiM>» 
■iatal  pa  liqaor.  Into  tb«  towenDoat  TaMel  M  the  aarie*  piMea  a  pipe  eonTefinc 
bighpuBuie  Bt«un.  bjinaaBa of  which  the  liqaor  in  the  boiler  eooo  beeomea  heatad 
to  tha  baffing  pmat.  nie  vapor  of  aomonia  and  walor  paaa  (rff  Ihrongh  an  txit  pip* 
into  Iha  bailer  plnoed  n«xt  above  it  in  tha  aerie*,  the  liquor  in  which  alio  quioklj  boiW 
ndveparof  ammiMu*  and  water  paMotftn  theaamawajr  at  batere  totlw&axtvaeael 
■boTEil,and*othr«ngha<it  theaanee.  By  tha  time  (he  v^orof  ammouia  paaaca  off 
fros  the  appwinoat  boilor,  it  hia  baea  to  eonoeutratad  th«l^  on  paaaing  il  into  anl^urie 
R  Buiatie  aad,  a  coneeBtrated  aolutioB  ol  either  of  thoee  aalta  it  obtMned,  of  anfficiaat 
ijL  fT.  to  crjitaUi>e  without  evaporatloD,  and  thua  a  eoniiderabia  aaviog  in  fatl  and 
~-  ia  iffeitted,  and  the  ammoniaeal  liqaor  moat  thorougfalj  aihauitod.  Fraah  aup- 
■       '  ■■ '      •    -  - -  "    nthe 


a  III!  I  laaimi.  and  the  ezhauit«d  Uquon  run  off  to  waat^  bom  time  to  tiai^  from  tha 
bnnart  vaaael  of  the  aeria*. 

AlXmSk.    The  par*  cuth  of  eUjr,  or  argOlaaeoDa  earth.    It  ia  the  onde  of  the 
aclal  almmaani,  the  baaaa  of  the  alnminoiM  talt^  and  the  principal  conatitnant  of 


>,  preparod  trMu  •  apeeiea  of  agano,  the  ftoUM  (^•ornw,  a  kind 
h  growe  on  the  trunk*  of  old  oaln,  aahea,  beeobe*,  Ac  It  mmt  be 
slacked  ia  the  moutha  of  Aagnat  and  Septambar.  It  ia  prepared  by  removing  thcontar 
bark  vHh  a  knife,  and  *eparatiDg  oareftillj'  the  apongjr  gnbatince  of  a  vellow  brown 
edcr,  which  liaa  withb  It,  from  tha  ligueoua  matter  below.  Thi*  anlMtaoce  ia  est 
>b1o  thin  alioea,  and  beat  with  a  laallet  to  loften  it.  tiU  it  cau  be  eaailj  pulled  aauudar 
between  the  finger*.  In  thi*  atata  Ihe  Mttm  i*  a  valnable  mbatanoa  for  alopping 
eaoDDg  bemorthafiaa,  and  •ome  othar  turgioal  pupoaea.  To  convert  it  into  tinder  it 
HBt  leeerve  a  ftniahing  preparation,  irtiidi  ooaaiBt*  in  boiling  it  in  a  atrong  aolution 
of  nitre;  drying  it,andbaaUngItanaw,andpnttiogitaBacond  time  into  the  aolution. 
"nmaliaiiie.  mdead,  to  render  It  rm  iaiammabla,  it  it  imbued  with  gunpowder, 
^MBoa  the  diatioetion  of  Uaok  and  brown  amadou. 

Alt  tbo  pnff  balla  of  the  Ije^Mdiom  gem*  ot  plants  which  have  a  lleehj  or  flia* 
mantuua  atrootora,  vidd  a  tiM«r  quite  road;  for  leaking  in  gunpowder  water.    The 
Hiitiliwa  aafdoj  a  Mguminoaa  plan^  whidi  thej  call  MJa,  for  the  aam«  purpoae.    Ita    i 
tUdc  *pou|^  (Ctm,  being  reduaad  to  ohareoal,  takm  fire  like  amadou. 

AMALBAM.  Than  mercur;  ia  aUoTcd  with  anj  metal,  the  oompound  ia  called  aa 
aat^cmnof  that  metal;  ■«,  for  ezampb^aa  amalgun  of  tin.  biKnoui,  Aa. 

AltALGAllATIOH,  Him  ia  a  proeeaa  wed  eEtenaiTel;  in  axtractbg  ailver  and 
Mid  from  e«>taini>f  thairorea^  foanoed  on  the  propertv  whidi  uerourjhaa  to  diiaolva 
naee  metala  aa  iliaaiiiiiiiialiiil  in  the  minarala,  and  thu*  to  *^iarat*  them  from  tb* 
■Bthv  mattera.    Bee  If^mnn,  UnuLmnr,  and  BavnL 

ilfR^ft.     (Amcm,  ft. ;  Strntftn,  Qeim.)    A  miaeral  aoUd,  of  a  jellow  oolow 


«f  TuioDi  ihadn/  which  bara«  qtiile  away  with  llMDe,  and  i  «iMlif  i  at  caibMi,  li]ili«ifti«. 
■nd  oxygen,  is  neuiy  the  Mine  proportims,  sad  Ihe  nine  ttate  of  eontHnatiim,  at  Tcge- 
laUe  regin.  Ju  specific  gnnty  varies,  by  my  tiiali,  ftom  I'OSO  to  l*08fi.  It  beoouM 
aegaiiidy  and  pOTCeifoUy  el^bical  by  b-iclioo.  When  applied  to  a  lighted  candle  it 
takes  fire,  awetls  considenibly,  and  exhales  a  iriiite  aooke  at  a  pottgenl  odor;  but 
doe*  not  ran  into  dropa.  Ct^l,  which  nwmUes  il  In  aerenil  reapectl,  difleni  in  befaig 
«oAcr,  and  in  melting  iniii  drops  at  Ae  flame  j  and  mellile,  or  honcy-ctone,  wUch  ii  « 
ninenl  of  a  timilar  ndor,  beennet  white  wtien  laid  on  a  led-hot  coaL 

The  tcxlnn  of  amber  ii  resincr-Titreoiu,  iu  lhutnr«  ctmehoidal,  and  hutn  g^BMy.  It 
ia  perfectly  bomugeaeooi ;  sumciently  bard  to  icralch  ftypaom,  atid  to  take  a  fine  poUA. 
It  is,  however,  scratched  by  calcareons  qwr.  Wheo  amber  il  distilled  in  a  retort, 
Cfyctailine  needlea  irf'socefaue  acid  tnhliaw  into  tbe  dome,  and  oil  of  amber  drape  thn 
the  beak  into  tbe  receiver.  Posiil  resins,  t«ch  «•  that  of  Bigfagate,  fonad  k  Ibe  Lc»- 
doB  clay  fonnation,  do  not  aSfari  snccinic  add  by  heal  i  nor  does  copal.  Amber  It 
occaiioDally  foand  of  a  whitlth  and  brownish  coIot. 

The  most  inrenstiDg  fact  relative  to  this  vegete-mineral  is  its  getdt^ical  pontjoo, 
iriiieh  is  vei;  chanctcristic  and  wdl  detennined.  It  is  fonnd  almottnniformly  in  sqai- 
rate  nodnles,  diiseminaied  in  the  sand,  clay,  or  ftagmeats  of  lignite  of  the  plastic  day, 
and  lignite  liMiaalion,  ajtaated  betweea  (he  caleair*  grottitr  (crag  limestone)  of  tbe 
Mrtlaiy  strata  above,  and  tbe  white  chalk  bekrw.  Tbe  IJM  of  U.«te  nodokss varies  fron 
anotlo  «  man'!  head)  but  ibi*  uagaitnde  is  Teryran  ia  tree  aoiber.  It  doec  net 
Meor  dther  in  conlinDoas  bedi,  like  thr  chalk  flinU,  nor  ia  veiai  t  bat  it  lia  at  noa 
time  in  the  eaithy  or  iHaUe  Rrata,  which  aeoomnaar  or  inclndeth*  linites;  at  another, 
■BMngled  in  th«  I^itea  tbenwelvea  i  and  it  aaaocial^  with  the  minerals  wfaid  eoostitnte 
this  fbnoation,  piindpaliy  the  pyrites,  the  most  abundant  of  all.  The  pleeea  of  amber 
ftnud  in  the  sands,  and  other  fonnatimiB  evidently  alhivlal,  those  met  with  on  the  sea- 
•oaiti  of  certain  conntries,  and  e«pecially  Pomeranla,  come  undonbledly  fiom  the  atmvD 
gaokigicsl  Ibmution ;  for  the  organic  mailers  fband  still  adhering  to  the  amber  leave 
■0  doubt  as  to  its  primitive  place.  Amber  doe*  not,  therdore,  bdone  lo  any  posldiln' 
vitn  or  oMdem  soil,  since  its  native  1>ed  is  covered  l^lhreeor  foarserie*  of  strata,  oAeti 
of  ccnsiderable  thickness,  and  well  charaeterindi  proceeding  upwards  iVotn  the  plastic 
day  which  indades  the  amber :  these  are,  the  crag  limestone,  tbe  bone  gfpsnm,  with 
Its  marls,  the  marly  limestone,  the  npper  marl  HrndsUme^  wkieh  covers  it,  and,  lastly. 
the  fresh  vatet  or  lacustrine  fonnation,  oAcn  so  thick,  and  eompoBed  t£  calmeons  aad 
aiUeio«s  neks. 

Tbe  amber  bed  is  not,  however,  always  covered  with  all  these  strata ;  and  it  is  evci 
rare  loses  a  great  mass  of  one  <rf*  them  above  the  gronnd  which  contaias  it;  beeanse, 
VCK  it  baried  nnder  such  strata,  il  woold  be  difficolt  to  meet  with  snch  dreamsianees 
••  wnaU  lay  it  spontaaeoody  open  to  the  day.  Bnt  by  comparibi;  observaiions  naile 
in  difl'eient  places,  relatively  tu  the  patches  of  these  formations,  which  cover  Ibe  amber 
depoaites,  ws  find  that  no  other  mineral  foimations  have  been  ever  seen  among  them 
except  those  atave  detailed,  and  tlLos  learn  that  its  geologicsd  locality  it  eomplcldy  da- 
teimined. 

The  pniper  ydlow  amber  thercfbre,  or  the  Borntdc,  tnaa  the  conntry  where  il  has  been 
moat  aboadantly  found,  belongt  to  tbe  plastic  clay  Ibrmalion,  intermediate,  in  Enffiaaid, 
between  the  cbalkaad  Ibe  London  clay.  It  issomelimes  interposed  in  thin  plates  between 
the  layers  of  the  lignites,  bat  more  towards  the  bark  of  the  fibrous  lignites,  which  retain 
the  fbnn  of  the  wood,  than  towards  the  middle  of  the  trunk  of  the  tree;  a  pobilion  anala- 
goot  t»  that  «r  the  rednons  malteis  in  our  existiag  ligneons  vegetables.  The  fibrous 
Ugnilea  wliich  Ihnt  contain  amber  beloi^  to  the  diecrtyledinons  woodi.  Henoe  that 
•Aistanoe  aeons  to  have  been  formed  dnring  the  life  of  the  vegetable  upon  which  it  is 
mnr  inenisled.  It  most  be  mnembered  that  the  gnmnds  conlaiolng  the  amber  ai« 
often  reiilele  with  ihe  snl|Aalei  of  iron,  alumina,  and  lime,  or  at  least  with  the  pytitoos 
dements  irf'these  sdls.  Some  specimois  of  ambo'  have  a  snifsce  figured  wilb  iiregubr 
meshes,  indicating  a  sort  of  shrinkage  from  consolidation,  and  conBcquently  a  maltar 
thai  was  at  one  time  fluid,  visdd,  or  merdy  soft.  Ftmn  optical  eiaminatun.  Dr. 
Brewster  ha*  ooodnded  amber  to  berfv^etab)*  origin. 

The  diflerait  bodies  indoded  in  the  ambtf ,  distingoi^ahle Ihim  its  tnnsparenct^  demon- 
ttrale,  indeed,  in  the  nDtt  coavindng  manner,  tl*  primitive  slate  of  liqaUity  or  soAneM. 
These  bodies  have  long  exercised  the  skill  of  Baloralisls.  They  are  generally  insect*, 
M-  remains  of  inseels,  and  SMnetimes  le*vet,  stalks,  or  other  partlnQS  of  vegetables. 
Certain  families  of  ioicM*  oeear  mors  abundantly  than  atheiv.  Thns  the  Kymtnepttrm, 
m  insects  with  fonr  naked  memhranaceons  wings,  as  the  bee  and  wasp,  and  Xbed^lera, 
ot  insects  with  two  wings,  as  gnats,  fliea,  gadflies,  &£.  g  then  come  the  spidei  tribe  ; 
•me  celropitra  (insect*  with  emataeeout  *heU*  or  elytra,  which  shut  togelher,  and  form 
a  longiladiDBl  soture  down  the  back),  or  beetles,  pcfhcipally  Ihoss  which  lire  on  trees  { 
auEh  SB  the  doteri^  or  leapers,  and  the  eibriwn(f>ie.    Theleoidoplsnioriosecuwiih 


■  uabcr.    We    pereciTC  fton  Ibi*  « 

Ctnnv,  SAwei^,  Im.,  tku  the  iM 

pMcti  snell  u  lit  on  the  tranlu  of  tree*,  or  Utc  ia  the  GMnrM  of  their  buk.  HithMlo^ 

il  kM  iM  bee«  (amai  pMaUU  to  refei  ihtm  la  ■>;  liTiag  ipecin  i  b«l  il  kM  b«n  ob- 

Kned  ia  gnenl  th«t  tkiy  rcMnhk  mora  the  iMeew  ef  hot  cUiaUa  Ihu  IhoM  oT  Iha 

Hpcnte  looea. 

lie  diuHcu  where  wnber  occnn  ia  •  eooiUliM  St  for  miaing  opetolioaa  an  Mt 
namou ;  bat  thoae  in  which  it  b  met  with  in  tmBll  Msttend  bin  ara  Terr  abuadaot 
'■«  iriinipal  expioiiaiioo  ii  ia  EaMns  Pniana,  (m  the  coaMi  oT  the  Baltic  Sea,  froB 
Slend  lo  Dauaiek,  p«iticuUrij  ia  Iha  SMghborhood  of  Xntinbai,  ahn^  the  then 
vkA  raai  Bortb  aad  loath  fnan  Graaidiiiehheini  la  Pillaa,  aod  ia  MT*nl  oUer  placM 


Itbeollectcd  npoo  thii  eoait  in  Kreral  wayit  1.  Ia  th«b«d»  c/«BaU  itrcM**  which 
na  Bear  the  rflta^ta,  uid  ia  naadcd  IhfftMWtt  witbmt  ttaik,  or  ia  the  nnd-b«»ki  of 
lirai,  ia  pjecet  throwa  buk  bjr  the  mo,  tod  raaaded  ij  the  w«vei.  X.  If  the  pieeta 
tknva  Bf  Ij  the  waten  ara  aot  BaaMnMi,  the  ithei^  ckHhed  ia  ■  leather  dreoi,  wade 
^  the  sea  op  to  the  aeek,  aeek  Id  ditearat  the  iab«  bf  loohia*  aloag  ila  idcAm,  aod 
MK  it  with  taag  net*,  haof  U  the  nd  Dtjnj  kmf  pole*.  Tber  eondiHle  that  a  great 
fc»i  (f  anbei  has  been  deuchad  IVom  tha  elifli  bj  th*  •■■,  wbM  Baaj  pieee*  oT  Ivuu 
niiadeeal)  ore  aeen  alMt  Thi*nMHleor«ollecltncaBber  ii  BOirraaifiiBdaos*r,aa4 
keSsha^thfTcfiir^adraaMi*  troops  lokad«Mh  other  aid  ■■  CM*  of  aecidtati  ^*t 
ib«k  (Bceesi,  erea  that,  ■  no*t  pcenitatt.  3.  Th*  Ibird  method  oTtawehiaf  for  la^ 
bet  i*  a  leal  miaiag  openuioa :  it  eouitfi  ia  diggiag  piu  apo*  Iha  bcrden  «f  Ihe  wutif  . 
don*,  wmetimea  to  a  depth  oTmsre  than  130  Aet.  4  The  laM  mode  u  bj  exploriag 
the  pncipitoui  lea  cliff*  in  boali,  and  detachiaf  mami  of  loose  toil  fran  them  with  lou 
inks  tcnaiaaliog  ia  iim  imAa  \  b  Terj  hasanbrn*  iiiiip1iij*iiiiil  Tbej  *aareh  the  din 
with  great  eaic  at  the  level,  where  Ihe  amber  oodalM  eanuDOolj  lie,  and  looaea  the  mbon 
with  their  kooki  {  in  which  boaiaeia  the  boat*  an  '"■-''■—  biokan  agaiiMt  lh«  pteci- 
piaca,  or  (aah  1^  aa  aTalaoehe  of  nbbi^ 

ABhetie(«nmakar,  diaMminated  ia  bed*  of  elay  and  marl,  which  lie  bdow  th* 
oaf  liaatoae.  It  i*  aecooipBaied  with  bitwneo  g  aMl,  thoof  h  a  aeaalr  depoMta^  it  !• 
niaed  tat  tale.  The  piece*  iie  eoated  with  ■  kiad  of  whiliih  baric,  pr«*«Bt  a  varialj 
gfcolot^oadindBdeatanriiiiecl*.  Amber  >•  (band  in  a  p«at  maa;  place* ia ih*  *andr 
dbtriets  oT  Poland,  at  ■  veiT  great  ditunce  trom  th*  •*«,  when  il  ia  miaad  with  comb 
tfihe  ptite.  U  SaiMr  it  >■  ■>>«  "tk  !■  >ke  OMlhborhood  of  PnMeh  and  WiiMmbari, 
i*  •  bitnmiaoas  day  miogled  with  liniite.  At  Ihe  •ubowehan  cf  th*  JeM**T>  ia  Slb^ 
a*,  it  ocouB  likewiic  alooR  with  limiite  [  a*  ala>  ia  Omolaad. 

Fine  ambs  i*  cooiidcfablT  TBhied  lor  malciag  onaoMatal  objaeta,  aad  t^  Mtar*** 
had*  for  cenain  n*e*  in  eheoutuy.  Medicine,  aad  the  art**  The  oriental  nalioaa  pria* 
■ae  hi^ly  than  Ihe  pei^  of  Europe  triaketi  made  of  amber ;  and  heoee  lb*  •hid' 
III1IIII  ef  Ihe Pometoaiaa •rtkle  1*  with Taricoj.  The Prnwka  govetrntaent  i* *akl 
ladrkw  aa  onnnal  nreaae  at  llfiOO  dollar*  tnm  amber.  A  (ood  piece  of  a  yomui 
nighl  ietche*  50  ddUr*.  A  m***  weuhing  13  poand*  wo*  fidwd  ap  not  leaf  ilnea  in 
hnida,  for  which  SOW  doDan  wen  ofleted,  and  which  woaU  bring,  in  the  oplaioB  af 
*e  Armeniaa  mcrdutnti,  from  30,000  to  40,000  doUan  al  CooMantinople.  At  oaa  Iim* 
&«■*  CBtottary  to  bake  the  opaqae  piaee*  of  amber  in  laod,  at  a  geollah**!,  Ibr  *eT- 
cnl  ipian,  ia  oeder  to  malce  it  tnntparonl,  or  to  dige*t  it  ia  hot  npaaead  w^  with  tha 
«me  new;  bat  how  far  theae  prneaite*  wen  adnuilageou  doe*  not  appear. 

Then  aaber  ia  to  be  woriud  iolo  IriakeU,  il  i*  irel  iplil  oa  a  Icadea  plale  at  a  Itfha 
(we  GzM^  Cuitag  V),  aad  Ihea  amoothsd  if  'jo  ihape  oa  a  Bwediih  wbetaloae.  It  ia 
pGAed  OB  Ihe  lalhe  with  chalk  and  water,  or  Tegetable  oil,  aad  flnishsd  br  /^ictioa 
•ilh  Hanari.  Ia  tho*e  praeeaie*  th*  anber  ii  apt  Is  becvwie  highlr  eleetricol,  verj  hot, 
md  eren  to  &i  ialo  fhgmeat*.  Hence,  the  artiua  work  the  piece*  tine  aboM,  lo  aa  to 
leiV  each  of  them  cool,  awl  Suiij  excited.  The  mea  are  oftea  aeiaed  with  nenoo* 
taur*  in  their  wriM*  and  atm  from  the  *le«tridtT.  Pirce*  of  amber  majt  be  aaall)r 
NMed  bf  smeAiouc  their  edge*  with  lia*e«d  oil,  aod  preaHn^  them  Kroaglf  togeibcr, 
rtde  the;  are  beld  over  b  cbareval  in.  Solid  ipeeimeaa  of  amber,  npoited  to  have 
bcca  ahosetbcr  faied  br  a  paiticolar  applicaiion  sf  heal,  an  now  ihmra  in  the  nqraa 
bKmI  of  Dresden. 

i  tfrong  and  durable  cornuA  ia  m*de  br  diwolTinf  amber  in  drrios  liaaeed  oiL  For 
dm  pnTpose,  however,  the  amber  most  be  pievtooily  heated  in  aa  iron  pot,  over  a  clear 
nd  fae,  till  it  aoAcn  and  be  semi-liqaeted.  The  oil,  prerioaily  heated,  is  to  be  B<nr 
with  moeh  (tiiring,  in  Ih*  proportion  of  10  OBace*  lo  Ihe  pound  of  a~'  ~~ 


n  AMTODAUNI. 

though  by  tbit  meau  they  are  apt  to  deepen  the  colour,  already  rendartd  tog  datk 

by  th»  roaating.    H«  fin«at  TaniiBh  ii  made  irith  oil  of  api^e. 

though  by  Ihia  meua  tbey  are  apE  to  deepen  the  color,  aireody  rendered  too  dark  by  Ua 

The  fine  black  varoiab  oT  the  coaehiiiBkert  iawid  to  be  prepared  by  melting  16  oiniee* 
of  amber  in  an  irpn  pot,  adding  lo  it  half  a  pint  of  drying  linseed  oil,  boiling  hot,nf  pow- 
d«ied  resin  and  BEphallum  3  oances  each  :  irhen  the  materials  are  well  naited,  by  stir- 
ring over  the  Gre,lheyBrvto  be  removed,  and,  aAer  cooling  Tor  ■one  time,  aplnl  of  warai 
oil  of  turpentine  Ib  lo  be  imrodneed. 

The  oil  of  ambir  entera  into  the  eompoaition  of  the  old  perfiime  called  ea«  <fi  hut  ( 
and  is  convertible,  by  the  action  of  a  small  quantity  of  strong  nitric  acid,  into  ■  viscid 
mais  like  ■hoemskers'  rosin,  which  has  a  strong  odw  of  musk,  and,  nnder  the  name  t^ 
siliGcial  musk,  has  been  pmcribed,  in  acoholic  solutioD,  as  a  remedy  against  hooping 
eough,  and  other  spasmodic  diseases. 

Acid  of  amber  (mtcinie  acid)  is  a  delicate  reagent,  in  chemistry,  for  Kpanting  red 
oxyde  of  iron  frOm  compound  metallic  solutions. 

AMBEBORIS.  (JmbngrU,  Fr. ;  Jmbra,  Oenn.)— A  morbid  secretion  of  the  Uver 
of  the  speriDaceli  whale  (phytetn  maerocephalns},  foand  nsually  swimminft  upon  the 
•ea.  It  oecure  upon  the  coasts  of  Coromandel,  Japan,  the  Molucca*,  and  Madagascar, 
and  has  iDmetioies  been  extracted  fhim  the  rectum  of  whales  in  the  South  sen  fishery. 
It  has  a  gray-while  color,  often  with  a  black  streak,  or  is  marbled,  yellow  and  black; 
has  a  strong  but  rather  agreeable  ametl,  a  fatty  taste,  is  llgbler  than  water,  metis  at  60° 
C.  (140°  F.),di«solvf«  readily  in  absolute  alcohol,  in  ether,  and  in  both  fat  and  volatile 
oils.  It  contains  89  of  the  fragrant  tnbatance  called  amirefnt.  This  is  extracted  from 
ambergris  by  digestion  with  alcohol  of  0'8S7,  filtering  the  solntion,  and  leaving  it  to 
spontaneous  evaporation.  It  is  thai  obtained  in  the  form  of  delicate  white  infls : 
which  are  convertible  into  ambreic  acid  hr  the  action  of  nitric  aetd.  Anibergris  is  used 
in  perfumery. 

AMIANTHUS.    A  mineral  in  silky  filaments,  called  also  AraisTDi. 

AMMONIA.  A  chemical  campanud,  called  also  nl/attZiaJtraZi.  This  substance,  in  its 
purest  state,  is  a  highly  pungent  gas,  possessed  of  all  the  mechanical  jiroperlieB  of  the 
air,  bat  very  condensable  with  water.  It  eocsists  of  3  rotumes  of  hydrogen  and  1  of  aiote 
condensed  into  two  volamet  j  and  hence  its  density  is  0'S9I,  atmospheric  air  being  1-000. 
By  strong  compression  and  refrigeration  it  may  be  liquefied  into  a  fluid,  whose  specific 
gravity  is  0-76  compared  to  water  I'OOO. 

AmnHinia  gas  is  composed  by  weight  of  82-S3  aEOte  and  17-47  hydrogen  In  100 
piuta.  It  is  obtained  by  miiing  loariBte  of  ammonia,  commonly  called  sal  animoniac, 
with  quicklime,  in  a  retort  or  still,  applying  a  moderate  heat,  and  receiving  the  gas  either 
over  meresry  fbr  chemical  eiperiments,  or  in  water  to  make  liquid  ammania  for  the 
parpoM*  of  medicine  aod  thcarts.  Woalfe's  appaialni.  is  commonly  employed  tor  this 
eondensatioa. 

Ammonia  is  generated  in  a  great  many  operations,  and  especially  in  the  decomposition 
oTmany  organic  substances,  by  fire  or  fermentation.  Vrine  left  to  itself  for  a  few  daysia 
fbund  to  contain  much  carbonate  of  ammonia,  and  beuce  this  substance  was  at  one  time 
collected  in  great  quanliiie*  fbr  the  manofhclare  of  certain  sails  of  ammonia,  and  is  sliU 
used  for  its  alkaline  properties  ia  making  alum,  seouring  wool,  Jlc.  When  woollen  rags, 
horns,  bones,  and  ottier  animal  substances  are  decomposed  in  close  vessels  by  £re,  they 
evdve  a  large  quantity  of  ammonia,  which  distils  over  in  the  form  of  a  carbonate.  'The 
main  source  of  ammonia  now  in  this  country,  liir  commercial  purposes,  is  the  coal  gaa 
works,  A  large  quantity  of  watery  fluid  is  condensed  in  their  tar  pits,  which  contains, 
chiefly,  ammonia  combined  with  sulphnreled  hydrogen  and  carbonic  acid.  When  this 
water  b  saturated  with  muriatic  acid  and  evaporated  it  yields  muriate  of  ammania,  or 
vd  amtDOaiac,  somewhat  impure,   which  is  aflerwardi  purified  by  sublimation.    Se« 

uiBoHATi  or  AuHOKlA  and  Sal  Ahmohuc. 

The  soot  of  chimneys  where  coal  ii  burned  conlaini  both  sulphate  and  carbonate  of 
ammonia,  and  was  eilensively  employed,  at  one  time,  lo  manufaelare  these  salts. 

In  making  water  of  ammonia  on  the  great  scale,  a  cast  iron  flill  should  be  preferred, 
and  equal  weights  of  qoicktlme  and  nl  smmoniac  should  be  brought  to  the  consistence 
of  a  pap,  with  water,  before  the  heat  is  applied.  In  this  case  a  refHgeratory  wonn  or 
globe  should  be  interposed  between  the  adopter  tobe  of  the  capital  of  the  still  And  the 
■oltles  ot  Woulfe'a  apparatus.  The  muriate  of  lime,  or  chkiride  of  calcium,  which  is  left 
IB  the  still  when  the  whole  ammonia  is  expelled,  is  c^  no  value.  Water  is  capable  of 
eondcnsing  easily  aboot  one  third  of  its  we:ght  of  ammonia  gas,  or  460  times  It*  balk. 
The  following  table  of  the  quantity  of  ammonia  In  100  ports  by  weight  of  iti  aqueou 
eaabination*,  at  luceeasive  densities,  is  the  result  of  very  earel^il  expetfmma  made  by 
Be,  and  recorded  in  the  Phjloaophical  Magazine  for  March,  1821. 
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AiraONIAC,  gxan-re«i>.  Tliis  it  Ue  iaopinued  jtice  tt  mi  nmbellireiwu  plwu 
(ite  dorma  griwrmiiie»»t>  wtueh  fro«i  in  PenH.  Il  conia  to  m  eitiier  is  uodl 
«UU  Uan  doBlered  toftoUkcr.  or  im  browiuili  Inmpt,  coBlaioIng  nao;  iaipnritiM.  It 
potlif*  •  pecvtutr  kmell,  woiewhot  like  Ihal  </  uafalida,  sod  ■  biuouh  taUe.  It 
il  CBpbiTcd  in  medicine.  Ita  ««lj  wr  in  tbe  bii*  a  Tor  rormias  a  eemeat  to  jom 
tnkea  pinca  of  efainn  and  glait,  which  maT  be  prepared  ai  fatlowi :  Take  iainglaai 
I  ooncc^  fitfiUed  vMer  6  ODBcei.  boil  logMher  down  to  3  ooocei,  and  add  If  onace  it 
Mnng  tfirii  oT  wine;  boil  tUi  mixture  Tor  a  niante  or  i«0|  ftraia  iti  add,  whik 
hot,  fint,  Inir  an  oonee  tt  a  milkr  ^Dlik»  oT  gum  ammooiac,  and  then  Src  drana  at 
M  dcobnlie  aoluUon  oT  reiiB  mastic.  Tlu«  rewmblei  a  lahalanca  eoM  in  Iba  LomIob 
Aopa,  aeder  Ihe   name  at  diatmai  itmmt.    The  recipe  wm  (iTett  me  I 


■  Bnos  aM  canto  be  defined. 

AMYGDALIXE  ia  a  prioupla  of  bitter  almondi  and  of  ba^-laaret  barriea  It  m 
obtained  \ij  digetting;  in  a  retort,  alcohol  of  0-831S  at  ita  boiling  temporatnre  upon 
Aie  meal  of  UUer  almonda,  than  diatilling  off  the  alcoliol  bj  the  haat  of  a  iratar-bath 


Ett]«  vater,  aome  jeast  ia  to  be  added,  and  the  miitnre  ii  to  be  Mt  laide  in  a  warm 
plaeu  tor  Hme  time  to  fermeaL  WheaeTcr  the  EarmeutatiOD  ii  orer,  the  liqnor  ia  to 
b«  filtered  and  eraporated  on  the  vatei^bath  to  a  *jrapj  coneiateoce.  On  mijdDg 
tkia  ajrnp  *ith  alcohol  of  O'SSS,  the  amjgdaline  falli  ia  a  white  crTitallioe  powder, 
vlueli,  after  being  aqoeeied  between  fold^  of  filtering-paper,  is  to  be  finally  purified, 
yxw  iWfeBl«d  o^Bwliiationi,  with  alcohoL  Ita  crjttala  are  eillty-lookin);  aealee,  or 
*ar*  needica,  withoat  emell.  but  with  a  slight  taite  of  bitUr  Blmnada.  When  heated, 
ttey  exhale  the  bvgranoe  of  hawthorn  flowera,  and  born  into  a  bnlk;  charcoal  Cold 
Aoc^iA  hardly  diaaolres  tbem.  but  boiling  alcobot  pretty  oopioualy.  They  are  rery 
aJnble  in  water,  and  prodnee  therefrom,  by  evaporation  and  cooling.  Urge  ttvntparent 
|n^n^  of  a  ailky  aapee^  which  oontain  S  atom^  or  lO'BI  per  cent,  vi  water,  lielr 
oa^ipeNtion  in  the  dry  itate  ia  aa  followi : 


S1-9B  in  100  part*. 


IS        —     oxygen 


1  atom  Muygdaliae  {ZMiig)  ■      100-00 

Ike  pvfpoae  of  the  femuatation  aboTe  preecribed  it  to  deeenpoee  a  portioB  of  fogar. 
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M  ANCHOR. 

extrMtadb;^  tilt  aloohol  from  the  bitter  almondB  along  with  the  amjgcialiiis,  of  vbieli 
latUr  Ihey  afford  Ftoid  S  to  4  per  cent 

Almonds,  both  bitter  and  meet,  BODtaio  alto  apother  onriona  prindple,  called  nudiiiu 
by  Liebig,  and  (jntaptoiirbf  Robiquet.  It  ia  aolnble  in  irater,  tnitit  precipitated  from  it 
in  flakoibr  alcohoL  Iteoagalatee  at  the  temperatnre  of  abont  140°  Fahr,  IiktThit« 
of  egg.  Ou  miiiDg  a  tolution  of  10  parts  of  amygdaline  in  100  part*  of  y/nUr, 
wiUi  1  part  of  Bynaptase  in  10  parts  of  water,  ■  peenliar  decom  petition  immediatelj- 
takes  place.  The  miitnrebeoamee  opsins  wiUiont  losing  its  trsnaparenc^i  itusumes 
the  odor  of  bitter  almonds,  and  yieiiie,  oa  disUlUtion,  hydrocyanic  (pruseic)  acid,  and 
the  hydrure  of  baniott  (pore  essence  of  bitter  almoads),  mixed  with  vapor  of  water. 
Coagulated  ayaaptaae  has  do  pei*ceptible  action  on  amygdaline.  Theee  faata  tiplaia 
a  seriea  of  puzzling  phtnomena,  which  have  been  long  Imown.  Fresh  bilttr  alinoads 
contain  amulslna  (synaptase),  amygdaline,  and  an  nnctuous  oil,  all  in  such  a  slate  that 
the  fint  two  cannot  react  npon  eachotlier;  and  by  removing  the  water  bj  desiccation 
tbei^  mutual  action  becomoi  impossible.  On  squcedng  the  almonda  the  oil  it  drawn 
oE^  and  oa  treating  the  cake  with  boiling  alcohol  the  ami^gdaline  il  ditsolred  ont,  ana 
the  synaptase  is  coagulated^  bui.  on  mo&teniiig  the  bitter  almonds  with  water  the 
reaction  of  the  two  principles  becomes  instantly  effective,  aashownby  the  production 
of  the  smell  and  taste  of  hydrocyanic  acid  and  of  the  essential  oil  By  throwing  the 
bitler  almond  meal  into  boiling  water  the  svnaptaae  immediaMly  coaKnlatos,  and  the 
above  matual  reaction  can  no  longer  be  obtained,  cor  the  above  volatile  products. 
In  order  properly  to  prepare  the  essence  of  bitter  almonds  it  is  therefore  necessary 
to  mix  1  part  of  bitter  almond  meal  with  £0  parts  of  lukewarm  water,  to  leave  the 
mixture  to  digest  for  SI  hours,  and  only  then  to  snbmit  it  to  distillation.  100  parts 
of  amygdaline  produce  47  parts  of  the  crude  essence  of  bitter  almond^  which  contain 
S-f  parts  of  hydrocyanic  acid. 

AMYLOXlDE-HYDRATR  '  See  Tvm  On. 

ANALYBIS.  The  art  of  retolving  a  comporind  substance  or  machine  into  its  con- 
ititaeat  parts.  Every  manufacturer  should  so  study  this  art,  in  the  proper  treatiiet^ 
tad  Bcbools  of  chemistry  or  mechanica,  as  to  enable  him  properly  to  nodarstand  and 
Ngdlate  his  business. 

AKCBUR.  (Anen,  Fr. ;  Anter,  Qerm.)  An  iron  hook  of  considerable  weight 
ind  itrensth,  for  enabling  a  ahip  to  lay  hold  of  the  ground,  and  fix  itself  io  a  certain 
cituation  by  meant  of  a  rope  called  the  cable.  It  it  an  instrument  of  the  greatest  im- 
portance to  the  navigator,  since  upon  its  taking  and  keepine  bold  depend  his  safety 
upon  many  ooeaaions,  especially  near  a  lee  snore,  where  ne  mieht  be  otherwise 
Binuided  or  shipwrecked.  Anchors  are  generally  made  of  wrought  iron,  except  among 
nations  who  cannot  work  this  metal  well,  and  who  therefore  use  copper.  Tbe  mode 
in  which  an  anchor  operatee  will  be  nnderstood  from  intpection  ofj^.  12,  where  from 
the  direction  the  strain,  it  is  obvious  that  the  anchor  cannot  move  without  ploueh- 
iiig  up  the  ground  in  which  its  hook  or  flake  is  sunk.  When  this,  however,  unluckily 
takes  plaee,  from  the  natore  of  the  ground,  from  the  mode  of  insertion  of  the  anchor,  or 
(mm  tiie  violence  of  the  winds  or  currents,  it  ia  caUed  dragging  the  anchor.  When 
the  hold  is  good,  the  cable  or  the  buried  arm  wilt  sooner  break  than  the  ship  will 
drive.  Angora  are  of  different  sixes,  and  have  dlETerent  names,  acoording  to  the  pur- 
poses tbty  serve  ;  thus  there  are  t)utt,  but  boatr,  tmall  boofr,  tpart.  itreant,  and  tedg» 
anchort.  Ships  of  the  first  cIbm  have  seven  anchors,  and  smaller  vestelt,  such  at 
brig*  and  seho^ers,  three. 
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The  MnnActnK  «f  BMbon  raqabv  ffrMt  kwnrltdie 
oT  tbe  itTMtiire  at  itpm,  ud  ikill  in  tlie  ut  of  TDrkiof 
it  1  thai!  giTG,  hen,  B  brief  ikotioE  of  the  impnrred  sfiteia 
■Btradaeed  by  Mr.  PeniaSi  deH(  oT  Ihe  cheqne  at  ?]j- 
aMtli,  in  vhieh  tbe  frapartiDM  of  the  put*  are  tdmlrablj 
adapted  to  the  itraka  tk»r  are  likdr  to  saffer.  Id  ftg.  1) 
A  islbe  jAmfcf  I,  lb*  «nn  ocjiafta ;  c^  tbe  palm;  n,  the 
Uadt;i,theit«««ir,lbemtta,theriiif;  ii.tbecTmria. 
Fomartr  tlw  ikaiik  <m«  HMle  1/  a  mainber  of  iqtttre 
Iroa  rodi,  laid  pannd  loMher  ia  a  erUtwIrieal  Totn,  and 
hovad  br  inia  b«i>pa.  Wbea  ibey  were  welded  loto  ooe 
bar,  tbe  eiurior  tode  eoaU  aol  fiil  to  be  paitUUf  burned 
aad  wBMed  b*  the  firaif  beat  Hr.  Perriog  abated  Ihb  ^ 
■Til  bj  naliut  ban  of  the  wb^  breadtb  of  the  ihuk,  and 
plating  theu  light  orer  each  other,  boopiiig  them  aad 
a«Uiiig  Ihcm  tofetber  at  two  he*li  bio  one  icdid  omm. 
To  an7  oae  who  Iwi  wen  the  waritinf  oT  paddhd  iioB,  with 
r,  lUa  opentioB  will  not  appear  difleah. 
Be  fbfBed  the  eivwn  with  ban  lirailaitr  dirtribMed  with  tbeae  ef  the  ihank.  Hh 
Mde  ef  Buiia;  the  Ihhe*  M  the  enwa  it  pcobablr  tbe  bmM  valaable  pert  of  Ui 
iaTCMint.  The  ban  aad  baV  the  bnadib  of  the  auebor  are  fint  weUed  eeptteieljp,  a*d 
lbs  flaeed  tide  br  wle,  where  the  apper  half  ia  worited  iato  ow  naia,  while  the  lower 
part  is  IcA  djwaited,  bat  baa  eairiar  itob  ban,  or  ftrOri,  at  theee  proloafalioa  rodt 

__. ■ ii_i  — ij_j  lo  the  eitremity  of  each  ponloa.    The  knrcr  pert  b  bow 

— ^jg^  which  M  meretr  an  irot  plate  Brmlr  bolted 

.    ,         »  snrTaee  fonr  im  ^w.    Oae  end  of  the  ciowa 
ii  placed  bttweea  the  Bnt  of  tbeee  pan,'  and  patted  aoder  aa  irot  tlnpi  the  other  ead 
_. .  .  —    _   ..  ,  ^  1^^^  1^  ^  lerenc*  power  of  the  eloagaled 


Tbe  aafskr  oye«^  npo«  the  tide  appodte  ■  h,  fig.  IB,  k  lUed  nkk  the  tketk, 
baml  ti  abort  iroa  ban  placed  aprif  hL  When  thii  haa  beea  Bnnir  welded,  the  traia- 
|K«e  it  brooght  over  it  Thia  piece  ii  aiade  of  platei  wailar  to  tbe  above,  except  thai 
OeircdfesanberehaiiiDMal.  The  Unw-]Mace  ia  half  Uw  breadth  cf  the  arm  1  10  Ihal 
when  uited  (•  the  ec»wa,  il  tewlifte^  with  the  other  part*,  the  total  breadth  of  Ihr 


neabaakii 


ntheei 


le  aqnare  ii  formed,  and  tbe  aata  welded  Ii 


le  war  abore  deacribed.  Ia  "■'■it  the  pafan,  aa  torn 
Nd  ii  fast  beat  into  the  apprannale  form,  aotahing  it  ao  that  it  mar  man  readilr  lake 
■he  fcnired  iliape.  To  one  end  a  forUr  roA  i»  faiteBed,  hj  which  the  palm  1*  carried 
udiaraed  iDand  io  the  An  dnriog  Ue  progNee  of  the  iU>rie«tlon.  Iron  platae  are  neit 
In!  tide  br  ndc  apoa  the  rod,  km  the  joint  it  the  middle  ia  bf^en  br  another  phie 
bid  «m-  it  Wlm  the  man  it  woriced,  Iti  Bnder  tide  it  itled  np  bf  liodlar  platea,  aad 
Ihe  whole  is  eampletclr  welded ;  pieeea  bein^  added  to  the  sidn,  if  neeestarr,  to  form  the 
■kIci  of  the  paLn.  The  blade  it  then  ihni  on  to  the  palm,  after  which  tbe  part  of  the 
■m  attached  to  the  blade  it  onited  (o  that  which  coutitnte*  the  crows.  Tbe  tmith-worit 
rf'  tbe  anebor  i*  now  ini^bed. 

The  jaactkKi,  or  sbjVing  on,  at  the  worltmeii  call  it,  of  the  leveral  nemben  of  as 
nchiir,  is  eflecled  bf  an  inslniment  called  a  ntoaftey,  which  it  merrir  ■  man  of  iraa 
ni»d  to  a  certain  bci^chl,  between  parallel  nprifthli,  as  ia  the  pile  eaftine  or  vertical 
nm,  and  let  CiU  npon  Hie  metal  previoualj  broi^t  to  a  weldiait  beat 

The  imnktj  and  the  t«m/u,  both  tilly,  tririal  namee,  are  timilar  lattnmenti^  tad  are 
■uHt  worited,  like  a  portaUe  fnlM  enfiM,  by  the  haudi  of  aercnl  laboren,  paUlf 
■tparatc  topt*.  Uany  other  modn  of  maBnfactnting  aaelwn  have  been  deriee^  in 
yAth  mechjuucal  power  iimure  eiteD(iT«lr  reeorted  to. 

Ute  vpper  aid  uT  tbe  thank  r  (J)f.18)it  tqmred  to  reeein  and  hdd  the  ttock  ateadt 
If,  aad  kop  it  from  tamins.  To  prevent  it  thifting  along,  there  are  two  kaobt  «r 
Imao-Uke  prtgeflioot.  The  point  of  the  an^e  h,  between  the  arme  and  tbe  ihaak,  Ii 
amtituet  called  the  throat.  The  am  ■  c  generallr  makes  an  angle  of  B6°  with  Iha 
'it  polrgooal,  and  sbont  half  the  length  of  the  all 

■»chor(  '    ■■ ■  -  -'— 

e  toTCK,  ■ 

Tbe  tlock  la  araidlr  tootewliat  longer  t 
*bt«  «•«  tweUVb  of  ill  length,  hot  tapers  al 


■  ondw  tide  l»  aearlr  OM  hair  Um  tbtik 


M  ANCHOR. 

un  mt  tha  eitrenitlc*.  la  email  anchan  the  atodc  it  fteqimlly  made  at  iim ;  bnt  n 
Ihk  case  it  does  not  embrace  the  saetior,  bat  goei  throngh  a  hole  made  in  the  Kpun, 
which  i)  swelled  out  on  purpose. 

The  wtigbt  of  anchors  for  different  vessela  it  proportioDod  to  the  toana^  ;  a  good  nk 
being  to  nuike  the  anchor  ia  hundred  we^his  one  twentieth  of  the  numbo'  of  tons  of  Iht 
boiden.  Thus  a  ship  of  ICKK)  tons  would  require  a  sbeet  anchor  af  SO  cwtt.  Sbifi  tt 
war  are  provided  with  somewhat  heavier  uiehora. 

Several  new  fonzu  and  constructions  of  anchors  were  proposed  Dnder  Mr.  Piper's  pa- 
ient  of  November,  1622,  by  the  adoption  of  vrhich  great  advantages  at  to  strength  were 
anticipated  oicr  everr  otliec  form  or  cooitruction  previoitsl)'  made. 

The  particular  object  was  to  preserre  tuch  a  disposition  of  the  Gln«s  of  the  metal  si 
should  afford  the  greatest  poesible  strength  ;  in  doing  which  the  crossing  or  bending  of 
the  fibres  at  the  jonclions  oTtheslmnli,  flakes,  and  crown,  where  great  strength  is  ie> 
loired,  hat  been  avoided  as  much  at  postihle,  so  that  the  fibres  are  not  disturbed  v 
favored.  f 

In  this  respect  most  anchors  are  defective ;  for  in  connecting  the  thanlcs  to  the  crows- 
pieces,  the  grain  of  the  metal  is  either  crt^ed,  or  so  much  carved,  as  to  strain  the  flhr^ 
and  consequently  induce  a  weakness  where  the  greatest  strength  is  Tcqnired.  And,  tat- 
ther,  the  very  contiderablc  thicknesses  of  metal  which  are  to  be  brought  into  im>n«<i.t» 


IS  of  the  hammer  in  fbi^e  ancbora  upon  the  M  oonstmction,  render  it 
highly  probable  that  faultj  places  mar  be  left  within  the  mass,  tboi^  they  be  extemaUj 
knpereeptible.  Mr.  Piper's  lea^og  priociple  wai^  that  the  filwe  of  the  metal  sbooU  nm 
Marly  ttraight  in  all  the  parts  where  strei^  is  partiealarir  reqoired. 

Fig.  16  shows  an  anchor  with  one  tumbling  fluke,  wfaid 
passes  throngh  the  foriced  or  branched  part  of  the  shank.  Tbt 
lower  part  rf  this  anchor,  answering  lo  the  crown,  has  a  can- 
dle through  it,  npon  which  the  fluke  turns,  end  a  pin  is  there 
iulroduced  for  the  purpose  of  confining  the  flake  when  in  a 
holding  poaition.  This  shank  is  formed  of  a  solid  piece  it 
,  the  fibres  of  which  run  straight,  and  at  the 
■It  pierced,  which  merely  bulge  the  metal  withml 
bending  the  fibres  round  so  as  to  strain  them.  The  arm  and 
fluke,  also,  are  Ibmed  of  one  piece  panchcd  through  vrithosl 
curling  or  crossing  the  fibre,  tuid  the  spiodie  which  boMs  the 
ana  to  the  crown  is  likewise  straight.  This  spindle  eitends  some  distance  on  each  side 
of  the  anchor,  and  ia  iotended  to  answer  the  purpose  of  a  stock  ;  for  when  eitlieroT  the 
Olds  of  the  spindle  comes  in  contact  with  the  ground,  the  anchor  wilt  be  thrown  over 
into  a  hoMing  position ;  or  an  iron  stock  may  be  iotroduced  near  the  shadde,  instead  of 
tbeae  projecting  ends.  In  the  descent  of  die  anchor,  the  flnke  will  fnll  over  towards 
that  side  which  is  nearest  the  gTound,  and  will  there  be  ready  to  take  hold  when  the 
anchof  it  drawn  (brword. 

Fig.  IS  is  another  anchor  npon  the  some  principle,  W 
slightly  varied  in  form  (him  the  last.  In  this  the  forked  part 
of  the  shank  is  closer  than  ia  the  fonaer,  and  there  are  two 
arms  or  flakes  connected  to  the  crown- pieces,  one  of  which  falls 
into  its  holding  position  as  the  anchor  cornea  to  the  gronnil, 
and  is  held  at  its  proper  angle  by  the  other  fluke  slopping 
against  the  shank. 

?ig.  16  represents  another  variation  in  the  forai  of  IheM 
Ifflprovrd  anchors,  having  two  tumbling  flukes,  which  are  both 
intended  lo  take  hold  of  the  grauad  at  the  tame  time.  The 
Aank  It  here,  as  befbre,  made  without  crossing  the  groin  of  the  iron,  and  the  eyes  fbr 
admitting  the  bolt  at  the  crown  and  at  the  shackle  arc  punched  out  of  the  solid,  not 
tnrweS  bf  weldina  or  turning  the  iron  ronnd.  In  this  fonn  a  guard  ii  introduced  li 
0>B  erown,  to  answer  the  purpose  of  a  slock,  by  turning  the  flukes  over  into  a  holdinl 
(•ositka.  liie  anns  and  flukes  are  made,  as  before  described,  of  the  straight  fibre  of 
Ac  iron  punched  through,  and  the  flakes  are  fixed  lo  the  spindle,  which  passes  thioiigh 
the  crown-piece.  ' 

Fig.  17  has  a  shank  without  any  fork,  but  fbnned  slra^ht  throughont;  the  guard 
herets  an  elongated  flrome  of  iron,  for  the  same  purpose  at  a  itodi,  and  is,  wilh  the 
tumbling  flukes,  fastened  lo  the  spindle,  which  passes  throngh  the  crown  of  the  anchor, 
vul  causes  the  flukes  to  fall  into  their  holding  position. 

The  principles  of  these  new  anchors  are  eonsidered  to  consist  in  thanks  which  srs 
madeof  straight  lengths  of  metal,  and  finished  10  that  the  fibres  of  the  iron  shall  not  be 
iajured  by  cross-shots  or  uncertain  welding;  also  each  arm  and  palm  is  made  in  one 
solid  piece,  and  finished  in  straight  Lnes,  so  that  the  Sbret  will  not  be  altered,  sad  the 
tha{t-pin  or  spindle  will  also  be  in  one  straight  line ;  and  this  is  the  improvenxnt 
claimed.    Thoe  aochon,  being  made  in  separate  piecet,  give  a  great  advanti^  to  tlx 


ANOBOB.  0f 

bn^  -eight  n»T  he  l>k«n  lo  pkca  uid  pal  losellia  «»iii.  bj  one  nan  iTlw^ 

€irn™»ilo„riMo,bollm,,„ill<„.    Acibub  i,  Snl; 

b  tl«  tolid,  in  iwo  pbuo,  will  dlJpUMl  ■pmnrM,  Gr 

w  ofp»mg  it  t  gtnier  ■tebililj,  and  more  enectuaUy 

_    be  Miun  10  wlkb  lie  «dd«w  may  be  (ubjftted.    Tie 


<  protmded  throagh  ■perlnres  im  the  bn~ 
CO,  also  OTkl,  bat  in  the  horiionUl  dircclJOB, 
ud  eoonter  innlt.  Wheo  the  endi  of  Dm 
(lock  have  beea  ihtu  InirodDe«l  through  tb« 
boln,  the  braeei  tre  Kcurdr  bolted  lo  ita 
thank,  the  endi  of  tbe  itock  are  then  spread 
br  h«iuneriDg  into  the  eonnter-tunk  hole* 
of  the  bracei,  aod  b;  that  meau  ther  are 
nwle  finn. 

An  aaebor  of  thb  deacriptioo  ii  eonsider- 
ed  br  (he  palnitee  to  poatcM  congjdenbla 
adTantage,  particnlarly  1b  point  of  sUbilitr, 
over  the  onlinar;  couiniciioa  t£  aacbora, 
and  t*  eeoaomical,  inaamncb  a*  a  leta  weight 
of  metal  wilt  give,  apon  ihii  plan,  an  equal 
degree  aTilrength. 

An  ii^enjaai  fonn  ot  anchor  «■«  made 
the  nibject  oT  a  patent,  by  Lienlcnatit  Bo<U- 
en,  oT  the  Rojal  Navy,  in  1828,  and  waa 
anerwBitli  Dtodlfied  bj  him  In  a  Keond  pa- 
tent, obtained  b  AnguM,  1829.  The  whole 
oT  the  part*  oT  the  anchor  an  to  be  bouai) 
together  b]r  meant  of  iron  band*  or  boopa, 
■n  place  of  bolli  or  pin*. 

Fig.  I)  ii  a  tide  view  oT  a  completa 
anchor,  fanned  upon  hii  Uil  improved 
conBlruction,  anj  jig.  jo,  a   plan   of  the 

/-4in-t         *"°"''  ■''*■  *'■  ■"  *"''  'i"  "f ""« =row» 

'■a.L.f  and  flniet,   nr    armti    fig.   it   lepreienta 

the    two    principal    Iran    plalci,    a,   a,  of 
coi^nKted,  bat  ao  at  to  form  paai*  of  the  ttamp  arm*  to  which  tha 


t  to  the 


Uaare  lo  be  eomnecled. 

ThejwwapiMeialobewddBl  to  the  ftnmp  rStee,c,  c,  ftg.it.MWta 
at  I  tithe  ecolre  jieee  *  t,  and  the  •earft  m  m  aie  lo  b*  eat  to  receive  the  armt  w 
taket.  PrevloBiI;,  however,  to  unitEng  the  anat  or  flukei  with  the  itiunp  armt,  the 
mwn  aftd  throat  of  the  ancbn  are  lo  be  itrengthened,  by  the  application  of  the  erawn 
*■  ■  *tM-  *S.  ■wli'el'  are  m  be  weMed  npoa  each  lide  of  the  erown,  overUppioi  the 
od  if  the  pillw  A,  and  the  throat  or  kneei  of  the  Mump  arm*  and  the  erown  piece  The 
Mitip  arm  are  tb«  to  he  ilrenfrthened  in  a  limilar  manner,  by  the  thin  flat  pieces  p  p 
««h  are  to  be  welded  npon  each  pjde.  The  palmi  are  oniEed  to  the  flnkei  in  tCe 
■*"  "S"  "^  "•*  ^"'*"  "*  "^  "''''"'  ^  ""*  «""P  trait  by  mean*  of  the  Ions  Marft 
•  M.  Wken  the  thank  oTlbeanefaar  hat  beenlho*  fanned,  and  nnited  with  the  HuLea. 
■e  nehor  mhh'i  worii  mar  be  twt  u  be  eompleie.  ^^ 

Aac«lia  of  the  improvementi  in  the  conRiruetion  of  ancfcora,  cUimed  ander  (hit 
piM,  contidi  in  a  new  method  of  alBxing  the  ttoek  upon  the  thank  of  the  anehoi, 
■tefc  M  eOected  in  ihe  IbUowing  manner  :  in  fig.  SO,  the  ttock  it  thown  alEied  to  the 
•rtar;  injij.  U  Ha  ibown  deladied.    It  may  be  made  either  of  one  oi  two  piec«« 


08  ANNSAimO. 

of  timber,  as  mitj  be  found  moat  ootiTeiiieDt.  It  is,  howaTtr,  to  b«-obmrT«d,  tbat  Um 
■tmli  U  to  b«  completed  before  fitting  on  to  the  ihflnk.  After  t^e  itoak  is  uiaped,  • 
boU  ii  ta  be  made  tbrooKh  the  middle  of  it,  to  &t  that  part  of  the  ahuik  to  which  it  i* 
to  be  affixed.  Tro  stock  platei  are  then  to  be  let  in,  one  on  eacb  aide  of  Ihe  atoc^ 
and  made  bet  by  counter  sank  naila  and  straps,  or  hoope ;  other  atrapa  er  hoop*  ol 
inn  are  also  to  be  placed  round  the  eUkJc,  aa  luual. 

In  place  of  nuts,  formed  upon  the  ehook  of  the  anchor,  it  ia  propoaed  to  Mcnre  the 
etoek  by  means  of  a  hoop  and  a  key,  ihowa  above  and  belov  i,  mjSjr.  SO.  Bjr  tbit 
oontrivaaoe,  tbe  eCook  is  prevented  uom  going  nearer  to  the  crown  of  tbe  anchor  than 
it  ought  to  do,  end  the  kef  prerenta  it  &om  eliding  towardl  the  ebeckle. 

Since  fitting  the  atock  to  the  ihank  of  an  ancbor,  by  tliia  melhod,  preveiiti  the  uiie 
-'  -  ring,  as  in  the  ordinary  manner,  the  patentee  aaye  that  be  in  all  ease*  aubetitutea 

mpen  c 
joining  shackle,  as  infigt.  IS  and  20. 

Mr.  Rodgen  propoaee  under  another  patent,  dated  July,  1BS3,  to  alter  Uie  eixe  and 
form  of  the  palou ;  baring  foand  from  experience  that  anchors  with  small  palms  irill 
not  oaly  hold  batter  than  with  large  ones,  but  that  the  arnu  of  the  aDohor,  even  with 
out  any  palm^  have  been  found  to  take  more  secure  hold  of  the  ground  than  ancbora 
of  tbo  old  construction,  of  similar  veight  and  lengtb.  Ue  has,  accordiDglj,  fixed 
upon  one-fifth  of  the  lengtb  of  the  arm,  as  a  suitable  proportion  for  the  lengUi  or 
depth  of  the  palm.    He  makes  the  palms,  alao,  broader  than  they  are  long  or  deep. 

aNHINE.  An  organic  compound,  whieh  may  be  procured  in  aeverJ^waya:  I, 
when  iaatine  (see  I^Dlao)  is  fused  with,  solid  hydrate  of  potasb ;  2,  when  to  an 
alcoholic  lolntioQof  benzine  a  little  zinc  and  muriatic  add  ia  added:  bat  it  is  obtuned 
best  &OU1  cool  tar,  which  ia  to  be  liiatilled  in  a  large  iron  retort,  and  Che  auccessirs 


products  to  be  separately  received,  especially  the  Utter  and  denser  onea.  Iliis  heavy 
tar-oil  ia  to  be  strongly  uitated  along  with  muriatic  acid  in  a  glass  globe.  The  acid 
solution  cantaina  the  aailiae,  which,  being  of  an  alkaline  nature,  is  called  a  volatile 


base.  It  must  be  subjected  to  ao  operose  process  of  purification,  with  milk  of  lime^ 
Ac,  too  complei  to  be  detmled  here,  as  do  useful  application  of  it  in  the  arts  boa 
hitherto  been  made.  Dr.  Eofmann  has  written  many  elaborate  papers  upon  aoilina, 
and  its  sVuie  combiuations. 

ANIME.  A  resin  of  a  pale  brown  yellow  color,  ^auparent  and  brittle.  It 
emdee  from  the  courbaril  of  CaycDne^  a  tree  which  grows  also  in  various  ports  of 
South  America.  It  occurs  in  pisces  of  various  sizes,  and  it  often  oontaios  so  many 
inaeole  belonging  to  living  species,  as  to  have  merited  ite  name,  as  being  animated. 
It  ooatains  aSoot  a  fifth  uf  one  per  oent  of  a  volatile  oil,  which  gives  it  an  agreeaUa 
odor.  Alcohol  does  not  diesolve  tlie  Kennine  aoimd;  as  I  have  aseertaioed  by  care- 
fbl  experiments;  nor  does  caoutohoiu^e,  but  a  mixture  of  Ihe  two,  in  equal  paita, 
totlemi  it  into  a  tremulous  jelly,  though  it  will  oot  prodnce  a  liquid  solution.  When 
reduced  to  tbie  state,  the  insecta  can  be  easily  picked  oul^  without  injury  U>  tbeir 
most  delicate  ports. 

The  specific  gravity  of  the  different  specimens  of  animi  which  I  tried  varied  from 
1*054  to  1'0S7.    When  exposed  to  heat,  ma  glass  retort  over  a  spirit  flame,  itsoftene. 


and,  byearefnl  management,  it  maj  be  brought  into  liquid  [usiou,  wtthoat  diecoloora- 
tion.  It  then  exbilee  a  few  white  vapors,  of  an  ambrosiacal  odor,  which  being 
condensed  in  water,  and  the  liquid  being  tested,  is  found  to  be  succinic  aci£ 
AvthoT. 

It  is  exteosively  used  b^  the  varuish-makara,  wbo  fuse  It  at  a  pretty  high  heatt  and 
in  this  state  oombine  it  with  their  oils  or  other  varnisbas. 

AKEER.    A  liquid  measure  of  Amsterdam,  which  contains  32  gallons  Sngtish. 

ANNEALING  or  NEALtNG.  (Lt  Tteuil,  Fr. ;  dot  anlaiim,  Qerm.)  A  pi-ooeaa 
by  which  gloss  is  rendered  less  frangible ;  and  metals,  which  hove  become  brittla, 
either  in  consequence  of  fueioa  or  long-continued  hammering,  are  again  renderoa 
malleable.  When  a  glass  vessel  is  allowed  to  cool  immediately  after  being  made, 
it  will  oftea  suetoiEi  the  shock  of  a  pistol-bullet,  or  any  other  blunt  body  falliog 
into  it  from  a  considerable  height;  while  a  small  splinter  of  flint,  or  an  aogulai 
fragment  of  quarts  dropped  gently  into  it,  makes  it  sometimes  immediately,  some- 
times after  a  few  miDutes,  fly  Co  pieces  with  great  violence.  This  extreme  fragility 
is  prevented  by  annealing,  or  placing  the  vessels  in  on  oven  where  tbey  take 
several  hours  or  even  some  days  to  cooL  Similar  phenomena  are  exhibited  in  e 
higher  degree  by  glass-tears,  or  Prince  Rupert's  drops.  They  are  procured  by  letting 
drops  of  melted  glass  fall  iato  cold  water.  Their  form  resembles  that  of  a  pear, 
rounded  at  one  extremity,  aud  tapering  to  o  very  slender  tail  at  tlie  other.  If  a 
part  of  the  tail  be  broken  off,  the  whole  drop  fiiei  to  pieces  with  a  loud  explosion  ; 
sjid  yet  the  tail  of  a  drop  may  be  cut  awaj  by  a  glas*.^utter's  wheel,  or  iixe  thick  end 


'      ANHorro.  •• 

Mj  te  ttnA  mvtfr  «ia  « iMBoer,  vHlMnt  llie  fkv  (/  caitaiatiK  mnr  rajary.  Wte 
katad  to  irAntm,  aad  permitled  to  cool  (radullr  In  tbe  opea  «ir,  th<7  low  thne  pe«a- 
bntir^  ud  do  Mt  dUfer  miiUT  ftom  nnuDon  flu* 
Tbe  propertici  gf  niunneaM  glMi  depend  on  «  pecnIUr  MnKtnre,  ntendbiir  nnk 


[f  thmwl 
•a,  or  of  I 


;b  in  wkdle  mbnance )  ud  the  bunting  of  n  glMi  dnip  bf  breakinf  oT 

• .^  ^iij^  twmI,  br  dropping  ■  piKcoTfllni  toio  It,  ■risei  Rom 

which  ■ncTward*  eiteadt  itt  ranuBeBtiaa*  in  diflerent  diree- 


he^^ 


VtcB  metnli  b«Te  been  extended  to  m  cerliin  defiee  nadef  the  hammer,  Ihej  becene 
hntde,  *nd  tncainUe  oT  beinf  ftmher  eiunded  without  eradiin;.  In  thi*  ente  the 
nifanui  Tolora  their  oulIeabilitT  bf  «aoe*]ing,  or  beating  them  red-hot.  The 
Mknale  of  thii  proccM  *eeiD«  to  be,  Chit  the  hanunering  and  eitendim  oT  the  metal 
Mnf  the  kind  of  •nvagemenl  which  thepartldaof  the  metal  had  previoni  lo  the  han- 
Bsiigi  and  tb«t  the  annealing,  by  (oftening  the  metal,  enahla  it  to  reeorer  its  wigiul 

Of  hte  yean  a  mode  bat  hen  diaemeied  eC  rendeimg  eait  lioa  malleaUe,  without 
mkjectmK  it  to  the  aetioa  of  puddling.  The  proeen  ii  Mxoewbat  tlmilar  to  that  em- 
^ojed  in  annenling  glua.  Hie  nielal  t>  Wept  for  (ereral  honrt  at  a  tempeialnre  a  imk 
bdow  its  haibg  point,  and  then  allowed  to  eool  aVnrir-  In  thii  manner  reneli  are 
DBJe  of  cast  iron  irikich  can  fattain  conaJderable  vnlence,  without  bemg  broken.  Bee 
Stul,  aoAcaJDg  oT. 

AKKOTTO.    (Roam,  or  nmeou,  Ti. ;  orbaai,  Germ.)  A  nmewfaat  diy  and  hard  patle, 

bmrn  vitboot,  and  ltd  within.     It  fa  nioallj  imported  la  cake*  of  two  or  three  ponsdi 

Rifit,  wrapped  np  in  karet  oT  large  reedf,  paclied  in  euk*,  fhn  America,  wber«  it  ii 

{■egand  fnan  iht  aeedt  oT  a  certain  tree,  the  biia  orttlana,  of  Linncna. 

ne  podi  of  tbe  tree  being  gathered,  their  leedt  are  taken  ont  and  hniaed :  the;  are 

*  to  a  Tat,  which  is  called  the  (leeper,  where  Iher  are  mixed  with  ai  maeh 

tbem.    Here  the  robclance  i>  len  foe  senral  weeka,  or  even  monlbi) 

'     '      I  placed  abore  the  iteeper,  that  the  water  eoatainint 


The  lalstanee  tbu  exttaeted  h  pasted  Ihrmtgh  tierea,  in  order  to  teparale  tha 
■^■iader  of  the  aeedi,  and  the  color  ii  allowed  to  tubaide.  Tie  preetpllate  ii  boiled 
B  eoppen  till  ii  be  rediieed  to  a  coniiitent  paite ;  it  ii  then  toBend  to  eocd,  and  dried  ir 
Aednde. 

id  of  lUt  lonf  aad  pahAil  labor,  which  oceaikmi  dlieuet  by  the  pntrefbetioB  b- 


a  tpoOed  prodoet,  Lebknd  propoaei  Eimj^  to  wath  the  mtii  m 

retydeprmd  of  their  color,  whicb  liei  wboDron  their  tnrfacci 

le  the  eotor  by  meaai  of  vinegar  or  Itnioa  Juice,  and  to  boll  it  np  in  the  orit 


n  It  in  bagi,  at  it  piaetiaed  with  indigo, 
eh  Tanqaelin  nude  on  the  aeedt  of  annol 


The  dperimeata  which  Tanqaelin  made  on  the  aeedt  of  annotto  imported  by  Leblond, 
nafinned  the  efficaej  of  the  proccM  which  he  piopotcd;  and  the  dyen  atcenaioed  that 
Ae  aanotlo  obtainr '.  in  thii  manner  w«*  worth  at  leait  four  timet  more  than  ihaiof  eon- 
oBce ;  thai,  moreorer,  it  wai  more  eaaHy  empkiyed ;  that  it  i«qnired  leai  aolrent  i  that 


e  decoclioa  of  annotto  in  water  hai  «  atmng  pecoliar  odor,  and  a  ditagwubw 
__.  Its  eotor  it  ydlowith-red,  and  it  remaiai  a  little  turbid.  An  alkaline  lohitioB 
nados  iti  orange-yellow  cleaier  and  more  agreeaUe,  while  a  idibII  quantity  <^  a  whitiA 
whttenee  ii  leparated  from  it,  which  remaiai  tnapended  in  the  liqtud.  If  annotto  be 
hoiM  in  water  along  irith  an  alkali,  It  diMoWe*  much  better  tbaa  when  alone,  and  tha 
tpai  h**  an  oraage  bae. 

Tte  aeib  form  with  thit  llqnor  an  mange-colored  preeipHale,  tolnble  In  «<>'1i«^ 
«bieb  eonmnnicate  to  it  a  deep  orange  color.  The  tnpernatant  liquor  retains  only  a 
fdeycDow  hue. 

WbcB  annolta  is  nted  at  ■  dye.  It  a  alwayi  maed  witn  alkali,  which  fhetlitalet  it* 
■ilMiiM.  and  gives  It  a  edor  inelininK  less  to  red.  Tbe  annotto  It  cnt  in  pieeet,  and 
bnU  fer  aome  instants  in  a  copper  with  its  own  weiiht  of  crude  pearl  a«hes,  prorldcd 
Ihe  Aade  wanted  do  not  require  len  alkali.  The  cloths  may  be  thereaner  dved  in  tbia 
hdh,  eiUier  by  fbtte  ingredients  alone,  or  by  adding  others  lo  modil^  the  color ;  bat  aa- 
Htio  it  tridoB  tt««d  for  wxiaDen,  beeaosc  the  colors  which  It  giret  are  too  nicillre,  aad 
■Bj  be  obtaiMd  by  more  pennnaeni  drea.  Hellol  employed  it  to  dye  a  staff,  ptefand 
•itt  aluD  and  lartat;  bat  the  cckir  acqmirad  had  l^tle  permaMM*.    It  It  afanoat  wtUg 


..ooylc 
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For  lilki  intended  lo  baeaoie  aoron  and  mnge,  it  ii  nffident  to  Koor  thmt  M  tkl 
nto  of  20  per  cent,  of  Kwp. '  When  Ihej  liare  be«n  veil  deuiied,  the;  are  immeneil 
m  ft  bath  prepared  with  water,  to  which  ii  added  a  qnantily  or  alkalioe  wlation  of  a» 
notlo,  more  or  leu  considerable  according  to  the  abade  that  may  be  wanted.  This  batb 
ihoaU  hare  a  mean  tempeiatuie,  between  that  of  tepid  and  boiling  waler. 

When  the  silk  has  become  nnijbtm,  one  of  the  hanlts  ii  talieaoal,  washed,  and  wmitg, 
lo  tee  ii  the  color  be  sufficiently  full  j  if  it  be  not  so,  more  solution  of  annotio  is  added, 
and  the  silk  is  tnmed  agaiti  round  the  sticks :  the  solation  keeps  wilhoal  alieratioa. 

Wben  the  desired  shade  is  obtained,  nothing  remains  but  to  wash  the  silk,  nod  gire  il 
two  bcellinis  at  (he  river,  in  order  to  ftee  it  lh>m  the  redundant  Euinollo,  which  would 
iiyure  (he  lustre  of  the  color. 

When  raw  silks  ar«  to  be  dyed,  those  DatnrallT  vhite  are  chosen,  and  djred  in  the  an- 
nolto  bath,  which  shonid  nol  be  more  than  tepid,  or  even  coU,  in  order  that  th*  sUkali 
may  not  attack  the  gom  of  the  silk,  and  deprire  il  of  the  elatlicitj  which  it  is  deairahle 
fbr  it  to  preserve. 

What  has  been  now  said  legardi  the  silks  to  which  the  aurora  shides  are  to  to  be  given ; 
b;it  to  make  an  orange  hue,  which  contains  more  red  than  the  autira,  it  ia  requiBili^ 
afU.  dyeing  with  annotto,  to  redden  the  silks  with  vinegar,  alum,  or  lemon  juice-  The 
acid,  bj  sBlurating  the  alkali  emplofed  for  dissolving  the  annotto,  deslrofs  the  sh>de  of 
fellow  that  the  alkali  had  given,  and  reslores  it  to  its  natural  color,  which  iuelinei  a 
good  deal  lo  red. 

For  the  deep  shades,  the  practice  at  Paris,  at  Hkeqaer  infiirnu  ns,  is  lo  pass  the  nBcb 
through  alom ;  and  if  the  ciJoi  be  nol  red  enough,  Ihef  are  passed  Uirough  a  faint  NUh 
of  brazil  wood.  At  Ljons,  the  dyert  who  ate  earthamsi,  sometimes  enploj  old  liiLltit 
of  this  ic^redient  for  dipping  the  deep  oranges. 

When  (be  orange  hues  have  been  reddened  by  alum,  the;  matt  be  washed  at  the  Tivarj 
but  it  is  not  necessary  to  beetle  them,  onlesa  the  color  tarns  oat  too  ted. 

Shades  majr  be  obtained  also  by  a  single  operation,  which  retain  a  reddish  tint,  om- 
pbyiag  for  the  annotto  bath  a  lets  proportioD  of  alkali  (ban  has  been  poiued  oat. 

Guhliche  recommends  to  avoid  heal  in  the  preparation  of  annotto.  Hedineta  it  to  be 
placedin  a  glass  vessel,  or  in  a  glazed  eanhen  one;  to  cover  it  with  a  solution  of  pore 
llkali  j  to  leave  the  mixture  at  rest  for  24  hours  j  to  decant  the  liqaor,  filter  it,  and  odd 
water  repeatedljr  lo  the  residuum,  leaving  the  mixture  each  tioie  at  rest  lor  two  or  three 
days,  till  the  water  is  no  longer  colored  g  lo  mix  all  these  Uqnora,  and  preserve  the  whole 
for  ase  in  a  well-stopped  vemd. 

He  macerates  the  solk  for  12  boucs  in  a  solution  of  alam,  at  the  rale  of  an  eighth  of 
this  salt  lor  one  part  of  silk,  or  in  a  water  rendered  ncidulous  by  the  aceto-eitrie  add 
above  described  i  and  he  wrings  it  well  on  its  coming  oat  of  this  bath. 

Silk  thus  prepared  is  put  into  the  aouolto  bath  quile  cold.  It  is  kept  in  agitatioa 
there  till  it  has  taken  the  shade  songht  for  ;  or  ihe  liquor  may  be  fflaintained  ai  a  heat 
Ihr  below  ebullition.  On  beii^  taken  out  of  the  balb,  Ihe  tilk  is  lo  be  washed  and  dried 
ia  the  shade. 

For  lighter  hues,  a  liqnor  lest  charged  with  eolor  is  taken ;  and  a  little  of  the  aeid 
liqnid  which  bns  served  for  the  mordant  may  be  added,  or  the  dyed  silk  nay  be  passed 
Ihioagh  Ihe  acidulous  water.  > 

We  have  seen  the  following  preparation  employed  for  cotton  velvet : — one  part  « 
qnieklime,  one  of  potash,  two  of  soda. 

Of  these  a  ley  is  formed,  in  which  one  part  of  annotto  is  dissolved ;  and  the  miitare  , 
it  boiled  for  an  hour  and  a  half.  This  balh  affords  the  liveliest  end  most  brilliant  auro- 
ns.  The  bu  f  (chamois)  fugitive  dye  >t  also  obtained  with  this  solation.  For  thii  pv- 
poM  only  a  litiiC  is  wautedj  but  we  must  never  foi^et,  that  the  eolors  arising  from  an- 
notto are  all  fagitive: 

Dr.  John  found  in  the  pulp  snrroonding  the  nnfeimented  fresh  seeds,  which  are  alMn 
the  size  ofliltle  peas,  28  parts  of  coloring  resittoos  malter,  26-9  of  vegetable  gluten,  20 
<tf  ligneons  fibre,  20  of  coloring  eilracLve  mailer,  4  formed  <rf*  matters  analogous  to  vefs- 
lable  gluten  and  eitraclive,  and  a  Iraee  of  spicy  and  acid  mailers. 

The  Gloucestershire  cheese  it  colored  with  annotto,  in  the  proportion  of  one  cwt.  to 
■n  on  nee  of  Ihe  dje, 

When  used  in  calico-printing,  it  is  nsnollj  nixed  wilk  potash  v  onunonia  and  tlareh. 

It  is  an  appropriate  subslancs  fbr  tinging  varnishes,  oils,  tpirits,  Ac 

The  following  statement  gives  an  nocoant  of  Uie  qnanutlei  imported  and  eiported 
with  the  nett  revenue,  during  the  following  jears: — 

Qaantitiea  imported      ....  owt    StlB  8^71  S4M 

Quantities  exported           ....  ewt    BIS  B2»  SOT 

Retained  fbr  conmmplion     .  cwL     8167  St4T  2BB9 

XaUBevanue            i.  154  I8B  IIS  tU 


imperiisclty  metallie  liutre,  ooaehoiilal  (Vaoton.  uid  a*p«oific  gravity  of  from  Wto 
11,  btiag,  therefore,  nach  dentar  tbaa  the  eoal  of  th*  pruper  ooail  meuurH.  It  eon- 
■M  whofly  ofau-boii,  vith  ■  toull  and  Teriabic  propoKion  of  ii-oti,  liliea,  ■ad  alDmina. 
Il  it  diffieiut  to  kindle  in  wpaimte  muMa,  and  bumi  when  in  heap*  or  K'*t«*  witfaoot 
Mdl  or  amuke,  IcAring  HmstimM  an  earthy  reaidnuro.  It  haa  been  Tittia  explored 
«r  Torked  in  the  old  world  ;  bnt  is  cxtenaiTelj  lued  in  tha  United  States  of  Amerios, 
udluubeooinetrflate  jearaaiiKwtTataabie  mineral  to  that  eonntrj',  where  it  ia  burned 
ii  pemiliar  grvtea,  adapted  to  itadifflcalt  combnation.  In  PentjlTaoia,  tbeanlbraoite 
aaal  famtatioD  baa  been  traced  throngh  a  tract  many  miiea  in  width,  and  extending 
•eraw  the  two  entire  eoantiaa  of  Lnierne  and  ScbujlkitL  At  Hanch  Chunk,  npou 
Ae  Lehigh,  800  men  ware  employed  to  Car  back  aa  IBSfi,  in  di|{gjng  tbia  eoal.  In  thai 
yarlSO.OOObodielaWfinidiapatehed  for  Philadelphia.  It  ia  worked  there  with  little 
(o«t  or  labor,  being  ntoated  onhilla  from  800  to  SOO  feet  above  the  level  of  the  neighbor- 
iig  Tiven  aod  caoala,  andexiating  in  nearly  horiiontal  bed*,  of  from  1Sto40feetinthiek- 
Aoa,  MTcred  by  only  a  few  feet  of  gravelly  loaoL  At  Portamonth,  in  Rhode  laland, 
m  eSeoaive  atratam  of  thia  coal  haa  been  worked,  with  aome  intemptioni,  for  90 
yean;  and  more  recently  a  mine  of  anthracite  haa  been  opened  at  iforceatcr,  in  Uaa- 
taohuaatta,  at  the  head  of  tha  Blackatone  canal  It  haa  been  of  late  employed  in  Saath 
Waica  (or  unelting  iron,  and  in  a  cnpola  blatt  fnmaee. 

AyriGaGtiLER.  a  imall  typhon  of  metal,  which  it  inaerted  into  tha  montha  of 
caiki,  «r  larga  bottle*,  called  oarboja,  t«  admit  air  over  the  Uqnor  eontained  in  them, 
and  thm  to  facilitate  their  being  emptied  vichont  agitation  or  a  gnnllng  noiae. 

ASTUONT.  iAntiiMind,  Ft.;  8pitnfflaiu,OT  Spieuglat.  QtT.)  lie  only  ore  of  tbif 
Metal  (onnd  in  mfflcient  abundance  to  betmelt«diathetnlpharet,  formerly  called  erode 
antimoaj.  It  ooonn  generally  in  maaara,  oouaiiting  of  needlea  oloaely  aggregated,  of  a 
bMbUic  loatra;  a  lead-gray  color,  Ineliaing  to  ttn;l-graj.  which  ia  aDchanged  in  tha 
itnak  The  neodlea  am  extremely  brittle,  and  melt  even  in  theflanaofn  eandl^,  with 
UwedwlatioaorattilpharconatmelL  The  powder  uf  th  La  anlphnret  ii  very  black,  attd 
wat  aoplojed  by  woman  in  ancient  timM  toatain  their  eyebrow  land  eyalida  Thia<ve 
eoHiMia  100  partaot7S-Sa  metal,  and  IT'Uanlphnr.    Speeifle  gravity  fr«mt.t3  to t-S. 

The  Triaa  of  lalpharet  ofantimony  oeearanoeiated  with  ganneaof  quarti,aalpbBta 
of  barytea,  and  carbonate  of  lime ;  thoae  of  AUcmont  occur  in  Uie  Dumeront  fiunrca  of 
a  mica  tekiat,  eridently  primitiva.  Of  late  yeara  very  prodoetive  minaa  of  antimony 
bare  been  fonnd  in  Borneo^  which  have  fiimithed  great  importaliona  to  Ibia  coantry. 

In  treating  the  oar  to  obtain  the  metal,  tbe  flrtt  object  it  to  teparate  the  ganRiie, 

_iT_i  _._._ ._  J.__L_fl|ljngg^jJt,l =.1.  .i_  _.__. .    ■      _,      :.      ., 

A  enmung  tl 

lb  a  hole  in  I 

5i  of  the  fire, 

eraeiblea  baa  canted  another  method  to  be  adopted.     In  thii  the  broken  ore,  being 

aoite^  ia  laid  on  the  bottom  of  a  ooneave  reverberatorv  hearth,  whcrerc  it  itroducwL 

Figi.  Ml  2S,  repraaot  a  vind  or  flame  tinuuM,  for  the  reduction  of  antimony,    llie 

hearth  it  form  ed  oftand  and 

elay  tolidly  beat  together, 

and  alopet  from  all  tide*  to- 

wardt  the  middle^  where  it 

ia  connected  with  theorifiee 

^whichiaeloaed  Willi  dente 

ooal-aafaea;  ilttheairchaa- 

uel  op  thniagb  the  bridge ; 

-^  t,  the  door  for  introducing 

lhaprrparedore,an(tmaningofTtbaall^;  <£  the  bridge;  ^  the  grate ;/ the  Arc  or  fuef 

door;  p.  the  chimney.   With  2  or  8  cwt  uf  ore,  ibetmeltingproeeatia  completed  in  from 

8  to  10  honn.   The  metal  thna  obtained  itnotpnreenongh,  bnt  mntt  be  fated  onderooy 

dntt,  in  portions  of  30  or  SO  poundt.  in  cruciblea  placed  upon  a  reveri>eratory  hearth. 

Ta  obtain  antimony  free  from  Iron,  it  thoald  be  fbaed   vrith  tome  antimonie  oiide 

■•  a  erncible,  whereby  the  iron  it  oiidiied  and  tcparated     The  pr»enceof  trapnlcin 

antimony  ia  detected  by  the  garlic  tmell,  emitted  by  luch  an  alloy  when  heated  nt  the 

blew-pipei  or,  better,  by  tgoiting  it  with  nitre  in  a  crucible;  in  which  cate  inanlnbla 

iDtimonite  and  antimoniate  of  potath  will  be  fanned  along  with  aoluble  araeniato. 

Tatar  digetted  npon  the  mixture^  filtered,  and  then  tetted  with  nitrate  of  lilvar,  will 

riford  tbe  l»own-red  precipitate  characteristic  of  araenio  aoid. 

seording  to  Barthier.  the  following  matf  Halt  afford,  in  amelting,  an  excellent  pre- 


wfaieh  wat  formerly  done  by  filling  cructblet  with  the  miiad  material*,  placing  thetn 
oa  the  hearth  of  an  oven,  and  aipoHn^  them  to  a  moderate  heat  At  the  lulpharet 
otily  melta,  it  ran  oat  throosb  a  hole  in  tha  bottom  of  the  onicible  into  a  pot  placed 
*  ~     "i,  and  oat  of  the  reach  of  tbe  fire.     Bat  the  great  loaa  from  breakage  of  the 


n  AKVIL. 

Mil*  may  b«  asad  adTuiUgeoBil;  iiMt««d  of  toct&     Another  fonnuU  !■  100  parti  of' 

anlphiiretDf  aatinmny;  42  of  metallio  iron,  and  10  of  dry  aulphaM  of  Bod&  fta  pro 
duct  thence  is  laid  to  be  Crom  60  to  64  parts  of  metaL 

In  the  wortu  where  antiqioiiial  ores  are  emelted,  by  meaai  of  tartar  (argol),  the  alka- 
line eci^rin,  which  aover  the  laetallto  ingot^  are  not  reacted  aa  naelese,  for  ther  hold 
a  oertaia  qoaiitity  of  anljiaoiual  oxide  in  oombiaatiea ;  a  property  of  the  potuh  fliu; 
which  is  prapitioue  to  the  purity  of  the  metaL  Theie  goonie,  uoneiMing  of  lulpharet 
of  potasaiom  and  autimonite  of  potuh,  being  treated  with  vator,  undergo  a  reciprocal 
deoompoiition  ;  the  elemeDt*  of  the  val«r  act  od  thoae  of  the  eulphuret,  and  the  r«- 
aulting  alkaliae  bydro-eulphDrct  re-aota  OD  the  antimonial  eolution,  lo  a*  to  form  a 
*pecittoI  kenmiinitttrltl,  which  precipitatei.  Thi*  i«  drisd,  and*oldataloT  price  aa 
a  veterinary  medieine,  under  the  nnme  of  kermti,  by  the  dry  way. 

Metallic  antimony,  sa  obtained  by  the  preceding  procew,  ie  the  autimony  of  com- 
maroe,  hut  is  not  aliwlutoly  pure;  coutaioiDg  freonently  minata  port^ioni  of  iron,  lead, 
and  avea  an«nio ;  the  detection  and  eaparetioa  01  vhiah  btlC  ng  to  the  aeiancee  of  «ho- 
mutry  and  pharmacy  -.  but  ooneiderable  parity  may  be  leoured  by  fusing  tlia  metala 
miiadwitba  little  ofi^nilphnret  and  lonie  carbonate  of  Bodl^  repeatedly  in  a  crucible 
ProDi  100  patta  of  the  impure  metal  in'this  way  94  of  pure  antioiony  are  obtained. 
Hie  addition  at,  tulphuret  serve*  the  furpoae,  making  fluid  oompruada  of  the  tal- 


phareti  of  iron,  araenic,  and  copper,  with  tbe  eoda.  Wohler  puriHea  aDtimony  c 
pletely  from  anenie  (not  from  iron  and  ooppcr),  by  detUgrating  10  part*  of  the  cruoa 
Me  with  12  of  nitre  and  IG  of  oarbonate  of  aoda;  waahea  away  the  araenic  salt,  and 
than  amelu  the  mtidDai?  aatimoDiate  of  potaah  vUh  black  flux.  Lead  can  b«  *ep»- 
rated  only  by  the  humid  analyiie. 

Aatimooy  u  a  brittle  metal,  of  a  nlTery  white  color,  with  a  tinge  of  blue,  a  lamellar 
teitura,  and  oryatalline  fracture.     When  hfatrd  at  tbe  blow-pipe,  it  melta  with  great 


in  thia  melted  state  on  a  iheet  of  flat  paper,  the  globule  iparidi 
maltitude  of  amaU  apheioidas  which  retain  their  inaandeeoenoe  for  a  long  time,  aod 
ran  about  on  the  paper,  learing  traces  of  the  white  oiide  produced  dnno^  the  oam- 
buatioo.  When  thia  oxide  it  fuied  wiUi  borax,  or  other  vitrefyin^  matter,  it  imparta 
a  yellow  dolor  to  it.  Helallia  antimoDj,  treated  with  hot  nitric  acid  in  a  concentrated 
»tate,i>conTertediDto  a  powder,  oalledaatimonioa*  acid,  which  i>  altogether  inaoluble 
in  the  ordinary  acid  menstrua;  aproperty  by  which  the  chemiat  can  separate  that  metal 
bom  lead,  11  on,  oopper.  bismath,  andsilTer.  Accordinsto  BerffitiariD,tbe  apecific  gravity 
of  antimony  iee-Sfl;  but  that  of  the  pnreat  ia  B-71C.  The  alchemists  had  conceived  the 
most  brilliant  hopes  of  this  metal;  tbe  facility  with  which  it  ia  alloved  with  gold, 
sinoe  ita  fumea  alone  render  this  moat  ductile  metal  immediately  brittle,  led  them  to 
assign  to  it  a  royal  lineage,  and  diitingDish  it  by  the  title  of  rej/tUut,  or  the  little  kiog- 

Its  chief  eruployment  now  ia  in  medicine,  and  la  making  the  alloya  called  type  metaL 
at«reotype  metal,  mnsio  plate^  and  Britannia  metal;  tlie  fint  eonustinsof  S  of  lead 
Bod  S  of  antimony;  the  second  of  a  of  lead  and  1  of  antimony;  the  third  of  lead,  tii^ 
and  antimony;  and  the  fourth  also  of  Ifad,  tin,  and  antimony,  with  ooonsionally  « 
little  copper  and  hi'smuth. — For  QUsa  of  Antimony,  lee  PAsria 

ANTiSEI^ICS.  Snbstances  which  counteract  the  apontaoeous  decomposition  of  ani- 
mal and  r^etable  lubstsoces.  These  are  chiefly  culinary  aalt,  nitre,  apices,  and  sugar, 
which  operate  partly  by  inducing  a  change  in  the  animal  or  vegetable  fibres,  and 
partly  by  oombinii^  with  and  rendering  the  aqueous  constituent  imsDaceptihle  <.(  d*- 
•omposition.    See  PioTiiloKa,  oonnro  or,  and  PamavaD  HiAia, 

ANVH^  A  maes  of  iron,  having  a  tmoath,  and  nearly  flat  top  surface  of  steal ; 
opm  which  blacksmith^  and  vsrions  other  artiflceri,  forge  metals  with  tile  hammer, 
lie  common  anvil  is  usually  made  of  seven  pieces ;  I,  the  core,  or  budy ;  S,  8,  4,  S, 
the  four  earner  pieooa  wblch  serve  to  enlaive  its  base ;  6,  the  projecting  end,  which 
has  a  square  hole  for  the  reoeptioD  of  the  tail  or  ehank  of  a  chisel  on  which  iron  bara 
May  be  cut  through ;  and  1,  the  beak,  or  horiiontal  cone  round  which  rod*  or  slips  at 
Miatal  may  tie  turned  into  a  ainiuUu'  form,  as  in  making  rings.  Hi  ese  6  pieces  are  welded 
saparately  to  the  first,  or  core,  and  then  hammered  into  a  uniform  body.  In  manur- 
bKtnriag  larae  anvils  two  hearths  are  needed,  in  order  to  bring  each  of  the  two  piec«a 
to  be  welded  to  a  proper  heat  by  itself;  and  several  men  arc  employed  in  workiag 
themtogetherbriakly  in  the  welding  state,  by  heavy  swing  hammers.  The  steel  (aciiis 
ia  applied  by  welding  in  the  same  manner.  The  anvil  is  then  hardened  by  heating  it 
to  a  cherry  red,  and  plunging  it  into  cold  water ;  a  running  stream  being  preferabla 
to  a  pool  or  cistern.  Hie  lacing  shoald  not  be  too  thick  a  plate,  for,  when  such,  it  ia 
apt  to  arack  in  the  hardeainc.  The  face  of  the  anvil  ia  now  smoothed  upon  a  grind- 
stone, and  Anally  polished  with  emery  and  oroous,  for  all  delicate  purpose*  of  art. 

lie  blacksmith,  in  genetal,  seta  his  anvil  loosely  upon  a  wooden  block,  and  in  pra- 
hranoe  on  tbe  root  of  an  oak.  Bnt  the  cutlers  and  ole-makers  fasten  their  anvila  to 
»Uivabloak  of  atoiWi    whieh  is  an  advantage,  for  thamore  firmly  and  solidly  thia 


ABABUei.AIIU 


«e>rtK  Aem 


«  afflcMion*  will  ba  Aa  Uswa  of  tha  bi 


Nimo  >eii^  MMMvbat  dUota^  wa>  to  umad  hj  Um  aleliamHta  at 
La  atrong  aolTant  and  aortoaiTa  opantioa  npon  many  minanl,  Tagatabl^ 
khI  aaiinal  anhatannga.    8ae  Nirmia  Acid. 
AQGA  BBGIA.    Tba  aama  kitwi  by  (b«  alahamiib  to  tint  tniitnTa  of  iiib4e  and 
la  beat  fiUad  U  diMOlva  gold,  atjiad  by  tham  tba  king  of  tbe 


Miag  beTcnga.     It  haa  baan  tba  ««a  martU  to  Djriadi  of  tha  bnr 

■in,  probably,  era  long,  dcatn^all  tit  nativa  trit:  ~    '  " — *'~  ' 

ARABLB  LAND  ma;  bo  rogardcd  with  Tbaar  ■ 
MlBOTig  aorta  rfaofla:— 
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Btflov  tbia  aro  varr  poor  land*. 

Id  ail  tha«  aoila  the  depth  ia  anppoaad  tba  aainc,  and  tiie  qnaliljr  nnifonn  to  thi 
ityth  of  at  least  t  inebei;  the  aabunl  aonnd,  and  neither  too  iret  nor  too  dry. 

S'oa  I.  2,  i  3,  arc  alluTial  aoUi ;  and  from  tbe  diTuion  and  intimate  anion  of  tba 
lumtM,  are  sot  ao  hoaTV  and  ttilT  aa  tba  quantity  of  clay  vonld  indicate. 

Xo.  4,  b  a  rich  clay  loam,  aaeh  at  it  fonnd  in  many  parta  of  England,  nailhw  too 
ktaTj  Dor  too  looae;  a  Mil  eaaily  kept  la  heart  by  jadicioui  cnltiTatioo. 

TCa  S,  ia  vei^  light  and  lieh,  and  beat  ailapted  for  ^rdena  and  wobard^  bnt  not  ftr 
torn  ;  bence  ita  eomparative  ralna  can  learcely  be  gtren. 

Itoa.  4^  T,  A  S,  are  good  aoila.  Ibe  quantity  of  carbonate  of  lime  in  No.  8  eompeii- 
atto  lor  tbe  imaller  portion  of  bnmoa  Thia  land  require!  manure,  aa  wail  aa  tb« 
Mben  belov.  In  tboae  from  No.  9,  downward!,  lime  or  marl  wonld  be  the  grealMt 
imfirorement.  Kob.  IS  and  19  are  poor  light  aoila,  reqoirinf;  elay  and  mneh  maoara* 
bat  rtta  throe  lands  *iU  pay  tbe  coat  of  Judicion*  eultiTation,  and  riae  in  Talna. 

Ibe  last  eolnmn,  of  oomparatiTe  Talue.  ii  the  reanit  of  aeveral  yean*  oarehl  *alll»- 
tim  of  tbe  retuma,  after  labor  and  aeeil  had  been  deducted 

Few  aiolB  in  England  contain  more  than  4  or  S  per  oent.  of  bDmoa.  efea  when  in  a 
Terrcood  hrart;  and  8  per  cent.,  with  a  good  loamy  textnre,  «iU  render  a  aoil  fltfiNr 
an  with  jodicioiia  calttvaUon.  Tbe  teKture  is  of  moat  importance,  aa  may  be  teen 
br  eomianng  Ifoa.  T  Sl9  witb  Ho.  8.  If  this  ia  of  good  qnatity,  dnng  will  sooii  giro 
l£epr«ier  sopplj  of  bunn*. 

Tb<  depth  o^  the  Binl  and  the  natore  of  tbe  anbaoil  greatly  affect  ita  tbIoa  How- 
fTtr  lieh  it  may  be,  if  there  ia  only  a  tbin  layer  of  good  aoil  over  a  sharp  sraTat  or  a 
vrtdaT.itisan  never  be  Teryprodnctire:  in  the  first,  it  will  he  parehad  In  dry  wea- 
&tt;  and  in  tha  latter,  eonrerted  into  mod  by  every  continued  rain.  If  lbs  snbsoil 
b>  l«m  or  ebalk,  8  in^es  of  good  aoil  will  be  snAcient,  With  a  foot  of  good  toil,  tbo 
lobuQ  is  of  little  conaeancnce,  provided  it  be  dry,  and  the  wat^r  can  find  a  ready 
•■tiet.    The  beat  allaTial  soils  are  generally  deep,  tbe  chalky  shallow. 

tbe  exposnrs  with  raapect  to  (he  aan,  and  the  deoliTity  of  the  groand,  are  very 
iaportaot  arcmiiataaeeat  and  equivalent  to  an  actual  didnrenae  in  the  alimata  A 
faatle  declivity  towards  tbe  aoath,  and  asbeltera^nat  cold  wind^  may  make  as  great 
•  titarence  as  aeverald^rees  of  latitude;  and  in  oompuing  the  value  of  similar  land*  ia 
CAireBt  dimates,  the  averaga  beat  and  moiatnre  in  eadi  moat  ba  aocarately  knowo.  A 
Voi.1. 


^.oogle 


n  ABABLE  LAHD. 

MUreryfartilaintb«iaiitliofEiin)peiuTl>aT<rTDnprodafltiTeiaEagUnd;  ■ndaliffhi 
•oil  of  •oma  valae  in  the  wut  of  ScotUno  might  be  ftbaolutalj  barren  in  iMlv  or  Spain. 
2.  (7uJlinKiaito/tA>&)i^— Tlia  better  ths  Mil,  Iha  leu  ouJtivatiun  it  requirea  to  pro- 
dnoe  tolerable  eropa;  heoce,  whefe  Iha  land  ia  Ter;  rich,  ve  find  in  geuer^  aeloTeolf 
onlture;  where  the  ground  iileu  produative,  more  Ubor  aod  akill  we  applied  to  cum 
MDBitta  for  tha  want  of  Dktund  fertility.  Ilioaintpleat  aaltivatioDisthstortLeapAdc^ 
the  hoe,  and  tha  rake;  and,  onaamaUaoalc^itiitha  beat:  bat  apade  haalxuidij  oannol 
be  earned  to  aeraalerteot  without  emplojing  more  hand* (has  oanb«»p«red  from  otli«i 
ooeopaUona.  Ilia  ploagh,  drawn  by  oxen  or  hor«e«,i»tlieeUefi]utrBment  of  tillage,  and 
has  been  ao  in  all  agea  and  nationa  of  whioli  we  have  any  racorda.  Ita  general  7orm  ifr 
familial-  to  every  one.  and  reqairoa  no  minuta  deaoription.  A  ploi 
•a  ^oeaible  imitate  the  work  done  with  a  spade.     It  thonld  eut  a 

rt  of  the  plonghnuQ  conaiats  in  doing  thia 
....,,.._  .    ._     iepth  aad  width  aaauit  the  aoil  and  the  intended  piirpoae. 

In  rich  mellowarala  a  ploughed  field  aliould  differ  little  from  a  garden  dug  with  aapada. 
In  teaacioua  aoila,  the  alice  will  be  continned  without  breaking,  espeoially  if  bound  by 
the  fibrea  and  rooti  of  plauta;  the  wltole  earfaca  will  be  turned  over,  and  the  root* 
expoeed  to  the  air.  It  it  of  great  conaequence  that  each  alioe  be  of  the  «ame  width, 
And  thickness,  and  the  sides  oMtparfeotlvitraJght  and  paralleL  The  plane  of  the  coul- 
ter must  be  perfectly  vertical,  and  that  of  the  share  honiontal,  in  order  that  the  bottom 
of  the  furrow  ma;  l>e  level,  withont  holloirg  or  ioufit^  which  are  irregularities  produced 
by  the  rising  or  sinking  of  the  ploogh,  or  inaliotng  it  to  either  aide.  The  ansienta 
were  very  particular  in  this  respect,  and  recommended  sounding  the  earth  with  a 
almrp  ataka,  to  ascertun  whether  the  plouahman  had  done  hia  duty.  There  are  vari- 
oui  modee  of  ploaghing  land,  either  ouite  Sat,  or  in  laada  or  stitohea,  aa  they  are  oaUed 
in  England,  and  in  9cotUnd  rigga ;  that  ia,  in  portions  of  greater  or  lew  width,  with  a 
double  furrow  between  them,  aomewhat  like  bed*  in  a  garden.  Sometimes  two  ridg«a 
are  set  up  againat  each  other,  which  ia  called  ridging  or  Aoatftii^.  Tht  land,  then,  ia 
entirely  laid  in  ridges  and  deep  farrows,  by  which  it  is  more  exJMiaed  to  the  ioflaenoa 
of  the  atmosphere  and  kept  dner.  This  is  generally  don*  balbre  vtntar,  etpaolBlly  in 
atiff  wet  soils.  Sometimes  two  or  moi'sridgea  are  made  on  aaob  aide,  forming  oamw 
stitches.  When  the  eround  is  to  be  ploughed  without  being  laid  in  lands  or  stitehaa, 
and  all  the  ridges  inclined  one  way,  the  mould  board  of  the  plnu^b  is  shifted  at 
torn  from  one  aide  to  the  other.  Ilia  plough  which  admits  of  this  is  called  a  turn- 
plough,  and  is  in  general  use  in  Kent  and  in  many  parts  of  the  Conlineut,  whers  .un 
subsoil  ia  dry  and  the  land  not  too  moist.  Id  most  other  situations  the  ground  is  laid 
in  latidl,  and  the  mould  board  of  the  plough  is  fixed  on  the  right  ude.  When  graaa 
land  or  stubble  is  plooghed,  care  muit  be  taken  to  bury  the  gross  and  weada  com- 

e lately:  ^nd  the  alice  cut  off  by  the  plough  mutt  be  turned  over  entirely,  which  ia 
eat  done  by  making  the  width  of  the  furrow  greater  than  the  depth.  When  the 
grass  and  weeds  are  rotten,  and  the  ground  ia  plooghed  to  pulverize  it,  a  narrow  deep 
furrow  is  best.  The  earth  ploughed  up  ig  laid  asainat  the  aide  of  the  preordine  ridge, 
which  forma  a  small  furrow  between  the  tops  of  the  ridges,  well  adapted  for  Ui«  seed 
t«  lodge  in,  and  to  be  readily  covered  with  the  harrowa 

Nothiag  has  divided  both  practical  and  theoretioal  agriculturists  more  than  the 
question  whether  the  land  should  be  ploughed  deep  or  ahallow ;  but  a  very  ttight  at- 
tention to  the  purpoBea  for  which  land  is  ploughed,  and  to  the  nature  of  the  sou,  will 
readily  reconcile  tJiese  apparently  oontradiotory  opinions.  A  deep,  rich,  and  stiff  soil 
can  never  be  moved  too  much  nor  too  deep.  Deep  ploughing  brings  up  rich  eartli, 
admits  the  air  and  water  readily,  and  gives  room  ibr  the  rooti  to  ahoot,  while  the  rich 
oompact  aoil  affords  moisture  and  nourishment.  Wherever  traee  are  to  be  jilante^ 
tjie  ground  should  be  stirred  as  deep  as  possible,  even  in  a  poor  soil  For  aresa  and 
CAm  this  is  not  aiwaya  prudent;  their  roots  seldom  go  above  S  or  4  inches  deep;  and 
if  they  find  sufficient  moisture  and  humu^  they  require  little  more  deptb. 

Whenever  the  aoil  below  a  certain  depth  it  of  an  inferior  quality,  there  can  be  nooa* 
in  brinoing  It  Up;  and  where  the  awl  it  light  and  porous,  the  bottom  had  much  better 
not  be  broken.  NOTfolk  farmers  know  this  well,  and  are  very  careful  not  to  break  Uie 
^n,  as  they  call  it,  in  their  light  lands.  This  pan  is  formed  Wthe  pressure  of  the  sola 
of  the  plough  and  the  tread  of  the  horeea,  and  opposes  a  useful  bank  to  the  too  rapid 
filtration  of  the  water.  It  lies  from  S  to  8  iachea  below  the  turface.  If  it  is  broken, 
the  manure  is  washed  dnwn  into  the  light  subeoil,  and  the  crop  suffers,  especially  when 
sheep  have  been  folded,their  dung  being  very  soluble.  In  such  soils  an  artificial  pan  may 
be  formed  by  the  laml-prtutr  or  preaa-<mlL  Thia  inatrument  conaiata  of  two  very  heavy 
n  wheels,  with  angular  edgea,  aetonan  axle,  at  a  dlatatioa  from  each  other  equal 


ARABLE  LAND.  » 

•qigoDK tww*a*M'i*difDmv.  UlM*«tb«lMidiD  rcgnlsr drfllti  MkdtlieaMd 
wra  bjhud  lUbinlothabottMna<th«drill%kDdii*aT«radI>j  thabuT»w«,  Wk*» 
Oaplaaa  aanM  vp,  thn  ^i|Mar  in  n^lar  parallel  tovl  I 

Tnt  ipf  t  nlijint  in  rfnngliing  liniliitn'tirlilnit.  niynnn  erarrputof  it  totheiafln- 
tBecodh*  el^OMnt^  UM  itatroj  tTerjr  pUat  or  natA  bat  thoM  Whteh  are  town  id  it    Ts 
do  tin  petf«etlj  reqntM*  Mreral  ^onghio^  withearUuB  istarraU;  and  dnriDg  that 
'  -■'    '     1.  llii»iitlie««aii-     ••"- 

.  ontlHeo«irMTiit 
Wlun  the  aoil  ia  goo4  w-iUi  a  porom  tubeoil  tl 


eropenab«ap«a(^Un<L  ThiaMtlMfMlnMofbUDTMndnotiMvi 
naOotrtl    •     •■    -    - ,._......_.._... 


ongkt  tlisa  to  haT«  the  Uoat  repoM. 


to  go  too  deep;  but  vlura  the  anbioil  ia  vompaet  and  imparTiona  to  iratar,  bat  not 
vit  br  vant  i^  outlet  or  draining,  it  ia  oaaftil  to  atir  the  aoil  to  n  gnat  dcpUi,  bnt 
vTbmt  brhu^D^  it  to  the  aarfiea,  whiah  may  be  dona  by  ■  plough  vitbout  ■  nmild 
boar£  feUoviu  a  ooouBoa  plwigb  is  tbe  Mme  ftimir.  lliij  ia  an  eieellaot  mode  of 
Jniaiiig;  ana  at  the  aaioe  time  keeping  a  rawrroir  of  nxNatara,  whioh  in  drj  vea- 
Oct  aancnda  in  Tapora  thraiuh  tba  aoil  aad  nfraahaa  the  root^ 

^Dnatoda  i>  vhieh  tbeaell  ia  prapared  moat  perfactlr  for  the  reoaplion  of  tbeaeed 
ii  iMat  ihown  bj  feUoTing  th«  nanal  operationa  on  ftOowa,  Alter  the  harvaat,  the 
piaa^  is  aat  to  work,  aad  &*  atnbble  pwoghed  in.    ^«  vinter'a  fraat  and 


vhOe  the  atnbbU  and  WMda  lot  balov.  In  aprin^  aa  bood  •>  the  weatbor 
^  U  ia  ploughed  ^un,  the  fltat  ridgea  baing  turned  orer  aa  thej  were  befora. 
•  Mmptctea  tlw  daeompoaition  of  the  roota  and  waada.  It  ia  then  itimd  with 
hartnwi  or  other  inatntmant^  which  tear  dp  the  roota  whiah  remained;  and  aome  of 
thaaa  not  beiag  eaaDj  daatrojad,  are  aarefdlly  gathered  ud  burnt,  or  put  in  a  heap 
lofeawat  and  n>t,  a  portion  of  qDioklinM  being  addad  Another  plouf^ning  and  atir- 
riog  fdlowi,  at  aonia  intcrral,  till  1^  whole  iroand  ia  mellow,  pnlTariMH^  and  free 

fiVBi  woeda;  Duuiare  ia  pat  on  if : '~-'  —     j^-.-i a. 

the  land  ia  Uien  prepared  tor  the 


ETSJi 


if  reqairei^  bo^  immediately  apreiad  and  plonghad  in ; 

"Hura  ia  no  method  yet  fonnd  oot  of  aaoertaining  the  eomparatlTa  alata  of  Uwd 
■-'^hhMbeai  exhanated.    Il  would  b«  a  diicovary  well  worth  the  attention  ofmo- 
"■"'■""■'"  '         ■  ■■'    in  the  anaiyaia  of  T«getable  — ■■ 

DprietoTB  ol  land.    In  the  m 


who  have  made  aocb  prograaa  lately  in  the  analvaia  of  Tcgetable  anb- 
awne«^  ana  wwold  bo  UTaluabla  to  larmera  and  proprietora  ol  land  '~  '"^ 
tame  Iha  naton  of  the  weeda  which  abound  on  the  Uod  will  gire  tome  dae  to  ita  K*taj 
aad  aa  eiperi«De«d  P*'*'"  will  collect  from  rariiiui  minata  appaartnce*  ia  the  auu 
whetfatrit  ha*b«««iMrlf  managwderekhAoatad.  It  iab  general  mora  adTaatageana 
to  take  a  tarm  in  a  diatnat  with  vhioh  yon  ara  well  acquainted.  It  will  ba  a  pm>t 
■dfaati^  if  yon  hare  had  an  opportunity  of  laeing  the  land  at  ell  timea,  obaerrma  it 
iadilTer^t  aeaaons  and  alatea  of  Ihe  weather,  and  eapeeially  of  teeing  the  cropa  thrvabed 
OBt,  and  aacartaining  the  qoantitr  of  corn  which  ia  unially  yiddsd  from  a  eertain 
«nntiiy  of  atraw,  for  laoda  rery  timilar  in  outward  appearauM  will  [»oduce  a  very 
£&rait  retarn  whan  the  eropa  are  lhr*ahe4  A  want  of  attantion  to  thtae  aireom- 
■taneea  >■  the  eanac  that  a  man  who  oi»nea  from  a,  diitant  part  of  the  eonnlry,  and 
Ural  ■  &na  on  hia  own  judgment,  teldom  ancceedt  ao  well  at  might  be  elpeetM,  aTcn 
wiAaanperior  knowledge  «  agriculture.  He  oatartllj  comparea  tbe  toil  with  tome 
amilar  aoil  which  he  baa  been  acquainted  with.  If  he  eomet  from  a  diatriet  where 
tbe  toil  ia  aaady,  and  where  day  it  in  reqnett,  he  win  gire  tbe  praCerenoe  toTeryatiff 
toaoa;  if  be  cornea  from  a  edd  wet  day,  he  will  preler  Uia  landy;  and  tbe  chanoea 
ar^  that  he  ia  miataken  in  bia  judgment,  and  finda  it  out  when  be  haa  already  am- 
baAtfd  bl>  sapital  in  a  loaing  eonearn.  Next  to  tbe  natura  of  the  aoil  it  to  ba  eontid- 
erad  th«  ooArenient  aitoation  of  the  Earm,  the  dlapuatinn  of  the  Beld%  and  the  adap- 
tatioD  of  the  farm-buildiog*  to  tt.^  moat  profiUble  occupaliin  of  the  land.  The  roada, 
eapedalty  Ihoae  which  lead  to  tha  ceiBhboring  town^  whence  maonra  may  ba  ^ 
taiaei^  are  a  moat  important  object,  andif  thera  ii  water  oarriage,  it  greatly  anhanew 
the  Talae  of  tbe  Una,  Tbe  roada  to  tha  £e1d^  and  the  diatance  of  thete  from  the  lam- 
yardi  tbe  ciraTcnience  of  harinff  good  pattnr^  or  land  eaaily  laid  down  to  graat,  near 
the  homeetead,  and  capedally  the  lituati'-n  of  the  farm-bnildinga  with  raapect  to  tha 
laad,  and  the  abandance  of  good  water,  are  ill  cireumttanee*  wnidi  moat  be  wdl  eon- 
Bdcre4  an^  Which  greatly  influence  the  probable  ^roflta,  and  eonaeqaantly  tbe  rant 
wkieb  may  be  Aurlj  offered.  A  central  aitnation  it  no  doubt  the  moat  adTantagaont 
fcr  tbe  faim-building*,  a*  greatly  diuiinithing  the  labor  in  harveat,  and  in  carrying  out 
■tinic  But  thera  maybe  drcnmatancea  which  randar  aome  apot  nearer  the  ettra- 
■i^  of  tho  land  more  eligible,  and  it  it  only  when  entirely  new  buildlnga  are  to  be 
oteted  that  there  ia  a  choioa.  The  old  farm-bnildinga  are  generally  in  low  and  ahel- 
lacd  aitnationa,  bnt  it  ia  a  great  inoauTemanoe  to  hare  to  carry  tha  mannn^  which 
■  tba  beaTieat  thing  carted  on  a  farm,  up  a  ateep  hilL  The  beat  tituation  ia  on  a  mo- 
daatedope,  neitheriatheloweatnorbipieatgronnA  Thii  diapodtion  of  the  bnildinga 
B  of  greet  importance  both  to  the  landkird  and  tenant 

Lane  atraggliag  bnildinga  are  luoonTanient,  aad_  coat  much  in  repalra.    Hie  bonat 
iloula  be  neat  and  eomlbrtabl^  St  for  the  raaidanoe  ol  a  farmer  who  ha*  a  eapital 

^.oogle 


n  ABABLE  LAND. 

«uch  w  th«  &nn  rc^olrao.  11i»  rooms  aliaiild  he  shy  and  Iioaltliy,  tuing  t&e  Mmfl^ 
with  ■  Kent  garden  m  front  of  th«  hoiuM.  IIib  &nii-j'ai*d  shooM  "be  to  the  nortb,  b«- 
Blind  it  Near  the  hou«e,  and  the  farni-yBrd,  thsre  should  be  a  small  paTed  mmrt, 
teparated  from.  th«  yard  by  a  low  wall.  In  thla  courf,  vhioh  ihonld  commaaicat« 
with  tha  dairy,  ntenailB  may  be  placed  on  proper  benches,  to  air  and  dry  in  the  wu. 
The  arehitectare  of  the  buildings  maybe  leR  to  the  taete  of  the  proprietor  or  hiean^ 
tect  The  simpler  it  i^  tha  more  appropriate.  The  yard  or  yaj^ja  in  a  large  Airm 
■hoold  be  sheltered  on  the  north  side  by  the  bams,  which  need  not  he  so  eztensiTe  as 
nssil  Jormerly  to  be  thought  neoemary.  If  there  U  a  thrashing  machine,  a  Hingle  floor 
to  thrash  tha  seeds  upon,  and  to  emi^oy  the  men  occasionally  m  winter,  ia  qpstt  taf- 
ficient.  Every  farm  which  is  so  ertensiTe  as  to  require  more  tiian  one  floor  lo  thraafa 
tiie  com  on,  ought  always  to  have  a  thrashing  mill  attached  to  it^  ' 

A  small  yard,  distinct  from  the  other,  with  aneds  for  the  eattle  to  shelter  thetnaelTea 
under,  in  wet  and  stonny  weather,  is  ■  great  advantaee,  and  may  be  added  at  a  tri- 
6iag  expense  to  any  set  of  farm-buildinga.  The  cart-shads  should  be  in  the  staek^ard, 
which  properly  occupies  a  space  north  of  the  bam.  There  should  be  a  aufflcient 
DDmber  of  ataade,  with  pruper  pillars  and  frames  to  build  slacks  on.  Each  stack 
■hoald  be  of  such  a  size  as  to  be  conTenientlj  taken  into  the  hara  to  be  thrashed  out. 
The  round  form,  and  the  square  which  becomes  nearly  round  when  built  up,  are  most 
eonTenient.  Kine  stone  or  eaat-iron  pillan^  with  caps  orer  them,  are  ptaeecl  on  brick 
foundationa,  and  support  astrong  frame  on  which  the  stack  i a  built  In  the  oratreof  ' 
the  stack  there  is  usnally  a  pyramidJcal  open  frame,  to  allow  tha  air  to  circulate 
throush  the  stack,  and  present  t^e  heating  of  the  OTsin.  On  each  aide  of  the  yard 
should  be  plaoed  the  atables,  cow-houseg,  and  fee^ng-etalU,  with  a  pump  of  good 
water  near  the  last,  and  eonTenient  places  to  pnt  hay,  straw,  and  tnmips  in,  wfth  ft 
machine  to  out  them.  A  great  deal  of  time  and  labor  is  saved  by  a  proper  arrange- 
mont  of  the  different  paila  of  the  farm-builduige.  An  undergmand  cistern  near  the 
eoW'house  and  Itablea,  into  which  the  urine  and  waehinga  of  the  cow-houae  may  run 
In  means  of  a  aink  or  drain,  ia  a  most  useful  appendage,  which  is  too  little  thooght 
Min  England,  whereas  it  isooeof  the  most  inditpenstble  parts  of  a  Flemish  farm.  It 
suppliesa  kind  of  manure,  which  can  be  applied  to  the  land  at  all  times,  which  inrig- 
orates  sickly  crops,  and  may  often  produce  an  abundant  return,  where  othenriae 
there  wonld  be  a  complete  failure. 


In  BcotJand  it  is  notorious  that  rents  aremnch  higher  tiiaa  in  England,  not  only  for 
■mall  occupations,  but  for  extensive  farms;  and  that  theteoanls  have  complained  lest 
of  the  times  than  their  neighbors  in  the  south.  It  may  be  worth  while  to  inqnlr* 
into  the  cause  of  this,  for  the  tow  price  of  com  must  affect  the  Sootch  farmer  equally 
with  the  Eagliah.  One  great  difference  between  the  Scotch  and  the  English  farmer  ia, 
that  the  former  gets  work  done  at  a  cheaper  rate  ^anthe  latter.  The  Scotch  laborer 
Is  fdlly  as  well  fed,  and  clothed,  and  lodged,  as  the  English;  but  he  has  less  money  to 
spend  at  the  ale-house.  Ha  is  paid,  not  in  a  certain  snm  every  Balurday,  but  in  com- 
forts, in  the  kcepof  a  oo»,  in  a  certain  number  of  rows  of  potatoes,  a  certain  qnantdty 
of  malt  to  make  his  beer,  a  cottage  to  live  in,  and  oatmeal  to  feed  his  famity.  His 
immediate  wants  are  supplied,  and  he  fa  comfbrtable ;  the  conaeqience  is,  that  h« 
works  wilUngly.  He  has  no  remnant  of  the  last  night^s  dcbaaeh  at  the  beer^hop. 
He  is  early  at  work,  and  he  does  his  work  cheerfully  Ihe  horses  of  a  Scotch  Earmer 
are  well  fed;  they  are  always  In  good  condition.  Iley  work  10  and  even  12  .honra 
in  a  day,  at  S  yokings.  The  plouf^hman  onlj  tbiato  ha-w  h»  <AsIl  flnlsh  his  work  in 
proper  time,  and  unless  hstnakes  the  horses  work  aa  much  as  they  can  withont  dla- 
tresaing  them,  he  knows  he  Oull  not  get,  througti  his  work.    All  this  is  worth  se  per 

L  on  the  whole  labor  of  the  farm,  as  Arthur  Yonng  has  very  ja^eiottsly  calculated. 


Bnt  besides  this,  the  Scotch  famier  has  generally  the  advantage  of  a  sdentiflo  adv- 
eatioo.  and  of  a  thoroogh  knowledge  of  the  principles  of  his  proKssion;  and  witbtbe 
shrewdness  peculiar  to  his  coantry,  he  knows  bow  to  take  advantage  of  every  favor- 
able circumstance.  He  has  also  been  taught  to  calculate,  and  will  soon  discover 
where  there  is  a  profit  or  a  loss.  This  hae  made  him  tum  his  attention  to  cattle  and 
sheep  of  late  years,  more  than  to  the  production  of  oom;  and  the  Scotch  have  (ooni 
that  while  a  ven'  decent  profit  was  made  on  tha  cattle,  their  laud  produced  more  com, 
altboQgh  it  sold  at  a  lower  price;  for  the  green  crops  raised  for  the  cattle,  and  th« 
manure  made  by  them,  enriciied  the  land  so  much,  that  the  average  produce  on  some 
light  lands  was  nearly  doubled.  All  this  kept  up  rents  to  a  much  higher  level  than 
in  England,  where  prices  were  low,  and  there  were  no  mean*  of  diminishing  eipenaes 
or  increasing  produce.  Hence  rents  in  Scotland  have  kept  Qp  wonderfully,  when  w* 
Qonaider  the  great  fall  of  rents  in  England  unee  the  peace. 


ABCHIL.  n 

iBCnOX.  ±  vialtf  nd  puta  intd  b  drdnc  of  vUch  tke  laUtuce  called 
ciAmt  ia  Sratlaid  <fiED  (Tadbrt,  K*  firat  pnpver  in  that  Arm),  ia  •  mnlificmtiDn.' 
Two  kinds  ofmiMt  an  toriiynwhtJ  n  eomno^e,  theardtil  nUuI  i>rtbeCBiuuiei,and 
tta  tfAETB^B^  TVCmi*  noM  Mtecned :  !t  ii  prenarcd  /hw  itie  litkn  ncilluj, 
«Uek  gTDv*  en  rodu  adjoiDiBg  the  •«•  in  tlie  Caouj  ud  Cape  de  Verd  lilandi,  ia  Sar- 
fia:B,Hiam«,*e,aiweIlaicnilbeRicIuaf  S«edN.  The  Mcond  ipceiet  i« prepared 
froB  Ibe  fielopanlfau,  vhid  (TOwa  oa  Uiebanltkroduof  AarcrsDc. 

Tkoe  are  teTeral  otbcf  (petiea  <if  liehea  vbieh  miibt  be  aoplojed  ia  pradacU^  aa 
^lUiai  dj^  wets  tbej  pnpaicd,  like  tlie  prccediai,  bu>  ik«  tobuance  called  orckiL 
KEkt  gin*  tbe  followi^  aelluid  Gu  diaeoTeriii(  if  Chej  powew  Ihb  propeH j.  A  liltle 
W  Ike  plant  ia  to  be  pat  Ulna  ^aMVCMcli  it  U  lobe  i  '  '  ' 
Sw-waia-  ia  equal  pam  t  a  UlUe  mnriate  ot  aouMMia  <i 
Ac  mmD  Teaael  h  cmiid.  IT  ttie  ^nt  be  ofa  nature  lo  aflbnl  a  red  dye,  ailer  three  ci 
b«  dajt.  (be  anall  portion  at  liqnid,  which  will  ran  off  on  iaclinii^  the  vcuel,  ddw 
tfoti,  w31  be  tiased  of  a  erimaon  red,  and  the  plant  itaelf  will  have  aaaomed  thi*  cnlor, 
ffikeliqaor  ot  the  plant dioe*  not  take  thii  color,  oatbiogoeel  be  hoped  for;  and  il  » 
ndm  to  attempt  iia  prepuaiios  on  the  great  (oUe.  I.ewi>  layi,  bowerer,  that  he  hat 
KHed  in  thii  -vajr  s  peat  manj  mowes,  and  that  moM  o[  Ibem  afforded  him  a  jellow  tn 
niHiih-bmii  caior ;  but  that  he  obtained  from  only  a  »maU  niunbet  a  liquor  of  a  dec)) 
Ki,  which  cocniDDnieaird  to  cloth  merelT  a  TcUowiah-ied  color. 

ftcparvd  arclul  giTea  onl  ila  color  very  leadjy  to  water,  »tnrruini.j  ud  alcohol.  lu 
nliiini  IB  aleob<J  ia  nted  Ibr  fiUiag  tpiriMf^wine  IbenDometert  ]  and  when  thete  thei- 
MCMlen  ace  weD  Treed  iiMn  air,  the  liqnoc  loiei  Us  color  in  lotoe  jcart,  ai  AbM 
ffoBet  obaencd.  Tbe  eonlaet  of  air  icitore*  the  color,  which  ii  deatrofcd  anew,  ia 
lacaa,  ia  ptveeaa  oT  time.    The  wateij  urMioa  loae*  ita  eoloi,  by  the  priration  of  air, 

■  abw^isj  a  tingolar phenoaieaoa,  which  neritaitew  reaeajcbe*. 

The  iaTascn  nt  anhil  ii  oTa  orimiim  boideriiw  oa  nolcL  Aj  il  caatain*  MDmonia, 
which  bai  alreadr  modified  iti  natmal  color,  tbe  ftied  alkaliet  can  prodace  liltle  change 
oa  it,  Mlf  dcepoing  tbe  eolor  a  little^  and  makiu  it  toon  violet.  Alun  toma  in  il 
a  preriphatc  of  a  tiown  Kd{  and  tbe  npematant  Uqnid  retain*  a  ycUowitb-red  colot. 
Tin  Mlotna  tt  tin  aflbtdi  a  reddiib  preejpilate,  which  lUla  down  ilowlj )  the  inpn- 
aatanl  liqaid  rctaina  a  feeble  red  coIot.    The  oiber  metallic  «altt  prodnce  ptecipilatM 

lie  watoT  aolntioB  ot  archil,  i . . 
beaolifa]  Tjolet  eotn:,  or  a  Une  borderiaK  on  ptirple, 
than  the  arcbO  eobn  implied  lo  other  rabMaaeei,    S      . 
tiamd  viih  thii  eolra-  preaerre  it  without  alteration  at  tbe  end  of  two  year*.  , 

To  dya  with  archil,  tbe  quantity  cf  thii  lubManca  deemed  neceanry,  accoiding  (o  the 
laaolily  of  wo(d  or  ilnff  to  be  dyed,  and  according  to  tbe  ihade  to  which  they  are  to  b^ 
Irraght,  is  to  be  •fMn^  m  a  bath  of  water  ai  loon  aa  it  begini  toftrow  warm.  Tbe  balh 

■  thea  healed  tin  it  be  ready  to  boil,  and  the  wool  or  ituff  ii  pasted  ihrongh  il  witbont 
ay  tidier  pnpwtioo,  except  keeping  that  longest  ia,  which  is  to  hare  thedeepeal  shade. 
A  be  gridelin,  barderiag  npim  vi^l,  is  thete^  obtained  ;  but  this  color  bai  no  penna- 
■cBce.  Heaee  archil  it  lardyeD^doyedwith  any  other  view  than  to  modify,  heighten,  and 
pre  twtre  to  tbe  other  eoioca.  HcBot  tayt,  that  baring  tntriojed  arebQ  on  wool  boiled 
viih  Uxtar  and  alnia,  tbe  odor  rcaisted  the  air  no  more  than  what  had  received  on 
petparatiaa.  But  be  ohtained  ttom  beib  atebQ  iPortiiU  SktrU)  a  much  ipore  dorable 
^■^1  It  polzag  in  (be  bath  toate  tolution  of  tin.  Tbe  arcbU  thereby  kwea  its  natnral 
eglac,  and  itinimrt  ooe  aiqirMchiug  more  or  lest  to  tcarlet,  aconrdii^  U>  the  qnaniity 
tf  alaticn  of  lin  aaploTn.  Tbit  pnieeas  most  be  executed  ia  nearly  the  same  manna 
M  thai  at  acadet,  except  that  the  dyeing  may  be  perfinned  ia  a  single  hath. 

Arclul  ii  frequently  bad  nKoune  lo  for  varying  tbe  diSerent  shades  and  riving  tbcm 
Isorei  boce  3  is  used  lor  vutctt,  liUcbs,  mallowt,  and  lotenary  Aowen.  To  obtain  a 
kcpo-  loae,  aa  for  tbe  deep  ibi^  au  vm,  Miaetimes  a  little  alkali  or  milk  of  lime  i* 
mad  with  it.  Tlie  snitei  of  tbia  browning  may  also  afliad  agatca,  rosemary  ioweis, 
lad  rithrr  delicate  color*,  vbicb  cannDt  be  obtained  ao  beanliln]  bj  other  processes. 
U^  caoBot  be  sobetiRacd  for  this  pnrpoac ;  it  not  only  doe*  not  giTe  this  luttrc,  bul 
it  degrade*  tlie  deepcoioia. 

TVe  i^rb-ardul  u  preferable  lo  the  archil  of  Auvergne,  Aob  Ihe  greater  bloocn  which 
i  aaMonaicaica  to  tbe  eoloi^  and  ftcn  the  larger  qnaality  of  etdoring  matter.  II 
b^  beddes,  tbe  adraatage  of  bearing  cbnllitMn.  The  latter,  moreover,  does  not  answer 
■ilk  aloDi,  whidi  deatnirt  the  cokr;   bat  thf  herb  archil  bat  tbe  ineonvenienee  of 


lie  watoy  acdatioa  ot  archil,  applied  lo  cold  marble,  ^netiates  it,  cm 
beanlifa]  violet  eotn:,  or  a  Uae  boideriag  on  ptirple,  wbtcb  resist*  tbe  ai 
than  the  arcbO  eobn  implied  lo  other  taMaaeei,    Snlhy  tays,  thai  be  hat  seea  marble 


1  brecular  naniiet,  udIcsb  attantioo  be  givai  to  pas*  Ibe  elotb  throogb  hot 


scraJ'. 


OMt  (d*  the  dye. 

■ot  otad  liir  dyeing  tilk,  nnlcM  Ibr  libebt  {  bat  silk  it  beqnently 

'     *      ■  ~     ■  ■      -   -       \a  batbt  ec  aftur  it  baa  been 

1  InMn.    Ezampletsf  Ibii 


,,  ^lOOgle 


n  ABCHIL. 

«in  be  giTcn  ID  tietting  of  (be  compound  coIoti.  It  it  nSEfent  hm  to  polDt  out  kcnr 
wbite  Billci  m  paned  tbnmKh  l>ie  srehil  iMth,  The  wme  inocm  is  perronned  wilk  a 
b«lb  more  or  lets  charged  irith  this  eoIoc,  for  silki  alreodf  ityed. 

Arebll,  in  a  qanptilr  proportioned  to  ihe  color  deiired,  ii  to  be  boiled  in  ■  copper.  The 
clear  liquid  is  to  be  mn  off  qnite  hot  Oom  the  archil  bath,  leaTing  the  ardimeat  at  the 
bottoDi,  into  a  lub  oT  proper  ^ize,  in  vhich  the  tilVt,  nevlj  scanred  with  loap,  are  to  be 
iniDcd  riund  on  Ihe  skein-eticki  with  mnch  eiactnen,  till  Uiey  have  attained  the  wiihed- 
for  shade.    Aftirr  this  they  mml  receive  one  beelKng  at  the  riTer. 

Archil  is  in  genenl  >  very  u»riil  ingredienl  in  dyeing ;  bnl  at  it  il  ticb  in  color,  and 
eommunica  es  an  allnring  blmta,  ijen  are  ollea  trDipted  to  abnse  it,  and  lo  exeeed  the 
proportions  that  can  add  to  the  brauljr  wilhont  at  the  tame  lime  injaring  in  a  dangemos 
manner  the  pertoanenee  of  the  color*.  Neveithelcas,  the  color  obtained  when  EOlnliun 
of  tin  ii  epiployed,  is  less  fugitiTC  ihan  vithcnt  this  addition  :  it  is  red,  approaching  to 
scarlet.  Tin  appears  to  be  the  oply  ingredient  which  can  increase  its  duisbiliiy.  The 
solution  of  tin  mar  be  emplo]^,  not  only  in  the  a>eing  bath,  but  fbr  the  ptepaiation  aC 
the  sillc.  In  this  case,  bj  mixing  Ibe  archil  siih  other  coloring  snbttatices,  dyes  may  be 
obtained  vhich  hafe  tuilre  with  luffieient  dnrabiHty. 

We  have  tpoken  of  the  color  of  the  archil  as  if  it  were  nunml  to  it;  bnt  it  is,  feall;, 
dne  lo  an  alkaline  combination.  The  acids  make  it  pass  to  red,  cither  by  satuiating  Ibe 
alkali,  or  by  sabslituting  themselves  for  the  alkali. 

The  lichen  Trhicb  produces  BTcbil  is  subjected  to  another  preparation,  lo  malre  tnm- 
sole  (liunus).  This_  article  is  made  in  Holland.  The  lichen  comes  Tram  the  Canary- 
Islands,  and  also  from  Sweden.  It  is  redaced  lo  >  fine  powder  by  means  of  a  vuOf 
and  a  certain  proportion  of  potash  ia  mixed  with  it.  The  miitorc  is  watered  iritb 
nrinc,  and  allowed  to  suffer  a  species  of  fermentation.  When  this  has  arrived  at  ■ 
certain  degree,  caibonHte  of  lime  in  powder  ia  added,  lo  give  consistence  and  weight  to 
the  paste,  which  is  afterwards  rednced  into  (mall  parallekipipeds  that  are  carehlly 

The  latest  researehea  on  tte  lichens,  ai  objects  of  manofheture,  are  those  of  Westring 
of  Stockholm,  He  examined  ISO  ipecies,  among  which  he  fonnd  several  which  might 
be  rendend  useful.  He  recommends  that  the  coloring  mailer  should  be  extracted  in 
the  places  where  they  grow,  which  wonld  save  a  vast  expense  in  curing,  package,  car- 

Se,  and  waste.  He  styles  Ihe  coloring  substance  itself  culbear,  pct^io,  or  turnsole ; 
distributes  the  licbens  as  follows : — 1st.  Those  which,  left  lo  themselves,  exposed  lo 
moderate  heat  and  nx>iature,  may  be  fixed  wilhont  a  mordant  upon  wool  or  siJk ',  sneb 
arc  the  L.  ciiitrmt.  omofoafa,  tcn/onu,  eoralUiau,  walringii,  MOxaiUit,  eontpatnu,  bar^ 
baliti,  plxcalni,  vi^pinat,  Slc. 

i.  liiose  which  develop  a  coloring  maiter,  fixable  likewise  withonlDiordant,  but  which 
require  boiling  and  a  eompUcBted  preparation;  such  are  the  lichens  nicarnttu,  dillenii, 

filrtnlIcelu,  yJiatiit, /u7;fiiTacrui,  ptJmoiiams,  (orntgalM,  aiecijirut,  digilaliu,  awcia- 
,  adanati,  ke.    Saltpetre  or  sea-salt  is  requisite  to  imiH-ove  the  lustre  and  faslneaa 
of  the  dj-e  given  by  this  group  to  silk. 

3.  Those  which  require  a  peculiar  process  to  develop  then'  color;  sucb  as  tboBe 
whieb  becon^c  purple  IbroLigh  the  agency  of  stale  nrine  or  ammonia.  Westring  em- 
ployed the  foDowing  mode  of  tcMing ; — He  put  three  or  four  drachms  of  the  dried 
and  powdered  lielien  into  a  flask;  moistened  il  with  three  or  four  measures  of  cold 
spring  water;  put  (he  stuff  lo  he  dyed  into  the  mixture,  and  left  the  flask  in  a  cooJ 
place.  Sometimes  he  added  a  Litle  soil,  saltpetre,  quicklime,  or  aulpbale  oT  copper.  If 
no  color  appeared,  he  then  moistened  the  lichen  with  water  containing  one  twentictb 
af  sal  ammoniae,  and  one  tenth  of  qoieklime,  and  set  the  mixture  aside  in  a  cool  place 
fiom  eight  to  fourteen  days.  There  appeared  in  most  eases  a  reddish  or  violet  colored 
IfnI.  Thus  the  lichen  cinrrtiu  dyed  silk  ■  deep  cannelitc,  arid  wool  a  Jighl  cannelite  ; 
the  I  phyioda  gave  a  yellowish'grajr ;  (he  ptatulaiiu,  a  rose  red ;  foRgtitnariaj,  gr«y  ; 
tarlanua,  found  on  the  roclis  of  Norway,  Scotland,  and  Ungtand,  dyes  a  crimson-red. 
In  Jutland,  cutbear  ia  made  fVom  it,  by  grinding  the  dry  lichen,  sining  it,  Ihen  setting 
it  to  ferment  in  ■  close  vessel  with  ammonia.  The  lichen  most  be  of  the  third  ycKr*! 
growth  to  yield  an  abundant  dye ;  and  that  which  grows  near  the  tea  is  the  beat.  It 
loses  half  its  weight  by  drying.  A  single  person  may  gather  from  iwenly  to  thirty 
pounds  a  day  in  situations  where  il  abounds.  No  less  than  2,239,685  pounds  we-re 
manufaclnrej  at  Christianpand,  Flekkefinrt,  and  Fakrsund,  in  Norway,  in  the  coarse  trf" 
the  six  years  prior  lo  16l2.  Knee  more  solid  dyes  of  the  same  shade  have  been 
invented,  the  archil  has  gone  much  into  disuse.  Frderigo,  of  Florence,  who  Tcvircd 
itt  use  at  the  beg-Inning  of  the  fourteenth  century,  maJe  such  an  immense  fortune  by  jU 
ireparation,  that  his  family  became  one  of  ihe  grandees  of  thai  etty,  under  the  name  of 
Oricellarii,  or  Roeellarii.  For  more  than  a  century  Italy  posseued  the  exclusive  «n  €)f 
making  archil,  obtaining  the  lichens  from  the  islands  of  the  Medilerraneaa.  Aceortling 
loan  official  report  of  1S31,  Tenerifle  fbinithed  annnallySOO  qutntsls  (cwu.)  oTlidieD; 


ABBOWBOOT.  ft 

Ik  Caaarj  U^  400;  FMrta  Sutsnmoo;  LueMot,  900:  OooMn,  VW;  Ua  «r 
ftnn,  BOO.  TVi«  bawMM  balaiig^  lA  Uw  graso,  wid  brooifht  !■  *  ravcuu  of  ISOO 
faMvM.  n*  fanoan  paid  from  Idto  U  T«ak  fur  th«  right  to  fatbar  each  qniaUL 
At  thai  tma  tka  qwital  buhcd  ia  ttta  Loadoa  markat  4L  atariisg. 

ArcUI  m  parhap*  loo  moeh  BMd  io  aoma  clutti  betoriea  of  EoguuuL  to  tha  diioradit 
•f  IMF  dTca.  It  ■  aaid,  that  bj  iti  aid  ona  third  of  tha  indigo  ma^  ba  aavad  ia  tha 
hloa  rat:  bat  tka  a^or  iaao  ibimIi  tb«  mora  pniilwbla.  Ti*  fina  aoft  tint  induaad 
ooa  —eh  of  tbe  UtA  cloth  W  mma»  ot  arehil  ia  alao  daoaDtiTa.  Ona  haU-ponnd 
<t  mdhaar  will  tljs  om  pomd  «f  voolaa  aloth.  A  eiinaoa  tvd  it  obtained  bj  addinc 
ta  tha  dacoatioo  of  arahil  a  llttla  aalt  of  tin  (mnriala),  and  paMJng  tba  oluth  throngh 
the  bath,  altar  it  baa  baau  praparad  bj  a  mofdaat  <rf  tin  and  tartar.  It  mnit  b«  tt- 
(•rwarda  puaiad  thiongh  hot  water. 

Tba  lieb«aaban  b«Mof  Ule  jaanaat^taof  amu1titad«<rf  iaterwtiag  but  intrf- 
Mb  dMimaal  nararaha^  and  a  nnmbrr  of  nav  eompoDada  haTa  baan  produoad,  aa 
kwria,  ttvai  lacaapr^  aad  aartoWta,  with  trfaigh  eolorlaai  mbatanea  a  purple  red  * 
ii  fcr^ad  bj  tha  action  of  amnHnia  and  Ui*  air;  alto  arytbrine  and  erjthryline  rrom 
— '— '  — ■'  -'  '"'-—-  MDHiBlly  parmeUar  omIIb  and  tartarean,  wliieb  alfotd,  whan 
■  bii«{fat  r«l  d^a,  bat  if  treated  with  alw^l  oal j  ■  wUta 


IT  precipitate  vhso  tba  wlatioB   ia  ilowly  araporatad 
kat  anuogoiM  predneta,  alao  erjitalliMbla,  which  maj  ba  i 
iwMaria  daaftarn.  b7  daaorapoulion  id  the  laaanorina.     It  hv 


M  predneta,  alao  erjitalliMbla,  which  maj  ba  obtained  from  the 


Djciaf  with  arehil  with  the  aid  of  oil  haa  been  natant«d  bj  Mr.  Ligfatlbat,  on  the 
nae  pnaeipla  a^  ba*  bean  eo  long  oaad   in  the  Tnnej  red  aottoo  dja    Ua  haa  alio 
raenanalo  uetaUiaand  earthy  baaa^  with  what  rooceaa  I  hare  not  heard.     Aluminit- 
tadpetaahialikawiaanMBtioBadaloas' with  ai;t«at  Taiietv  of  other  cbcmicala. 
iSDENT  SPIBIT.    Akohol  of  inSlenu  Mnngth. 

ABEOMETER  OF  B&DHB'.    Tkit  Mala  ia  nwdi  Mtd  br  the  French  aiiiham. 
flfedle  OittvitT  Nmbert  entreapniting  wtlh  Baamt'a  Arrometric  Dcgrve*. 
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ABGILLACEOOS  EARTH.  The  earth  ofdaT,  nlh 
■  it  obtaiaed  in  grealcM  parity  from  alnm. 

ASGOL.     Crude  fortor ;  which  tee. 

ARMS.     Weapon*  of  war.    8e«  Fii»-Auu  for  an  aceoant  of  Ihi* 

ARRACK.  A  kiad  of  iaiMdeating  bcTcrage  made  in  India,  hjr  diitiUiDg 
d  juee  of  the  eoc<i«-niit,  the  palmyra  tree,  and  rin  ia  the  htiik. 

ARROW  BOOT.  The  root  of  the  marmta  arwufiwKVa,  a  plall  which 
Vat  Indiea,  hmiahei,brponiuling  in  mortars  and  elutriation  throogb  *ir  ~ 
WBt»  «f  atarth,  toaantlj,  bat  impropcrir  called  arrow  MM.    It  ii 


grow*  in  tk 


ABEOW   HOOT. 

9avwr,     The  frwb  n  .  _  . 

tUa  oil ;  2fl  of  itanb  (IS  of  wbiob  nn  obtMti«d  la  tlie  form  of  powder,  irhile  tb* 
other  S  must  be  eitrsoted  from  the  psrenehjma  ia  »  paste  by  boiling  water);  1-D8 
of  vegetable  albomen;  0*6  of  a  gummy  eztract;  O'SO  of  eUorlde  of  oa]«ium;  t  of 
intoloble  fibriae  ;  and  69*6  of  water. 

This  plant  haa  bean  lately  oaltivated  with  great  soeon^  and  ita  root  naauflctnTed 
in  a  BDoerior  manner,  apon  tbe  Hopewell  Mtat4v  in  the  iiland  of  Bt  Vincent  It 
bTowi  there  to  the  height  of  abont  S  feet,  and  it  sends  down  it*  tap  roota  from  13  to 
IS  iuchas  into  tbe  ground.  It*  maturity  ii  known  by  the  flagging  and  falling  down 
of  the  leaves,  an  event  which  take*  place  when  the  plant  if  jtom  10  to  IS  montb* 
old.  The  roots  beiog  dug  ap  with  tne  hoe  are  trannorted  to  the  washing'honM^ 
where  they  are  thoroughly  freed  from  all  kdberiog  earth,  and  next  taken  indiTidaaJly 
into  the  hand,  and  deprived  by  a  knife  of  OTery  portion  of  thnr  ikioi,  while  every 
•  anaound  part  is  ant  away,  llis  process  mnst  bt  peribrnted  with  great  nioe^,  for 
the  eutiole  contwni  a  reamona  matter,  which  impart*  eolor  and  a  disagreeable  flavor 
to  the  feoola,  which  no  inlNaqnent  treatment  can  remove,  lie  ikinned  roots  aro 
thrown  into  a  large  oisleni,  with  a  parforated  bottom,  and  there  ezpoeed  tc  tha 
action  of  a  copious  cascade  of  pure  water,  till  this  rniu  o9  quite  unaltered.  The 
oleanaed  roots  are  next  put  into  the  hopper  of  the  mill,  and  are  sabjectod  to  the  pow- 
orful  [H-eaaure  of  two  pairs  of  polished  rollers  of  hard  brass;  the  lower  pair  of  roller* 
beina  set  much  eloaer  togatker  than  tbe  upper.  (See  the  aooompanyiD^  figure.)  Tho 
atarchy  matter  i*  thua  ground  into  a  pulp  which  fall*  into  the  receiver  placed  be- 
naatli,  and  is  thence  tmnsferrsd  to  laige  flied  copper  cylinders^  tinned  inside,  and 
perforated  at  the  bottom  with  numerous  minute  orifloest  like  a  kitchen  drainer. 


within  tJiesa  cylinders,  wooden  paddlea  are  made  to  revolve  with  great  veloei^,  by 
the  power  of  a  wate[>-whee1,  at  the  aama  time  that  a  stream  of  pure  water  is  aoinit- 
ted  m>ni  above.  The  paddle  arm*  beat  out  the  feeula  from  the  fibres  and  parenchyma 
of  the  pulp,  and  discharge  it  in  the  form  of  a  milk  through  the  perforated  bottom  of 
the  cylinder,  Thie  starry  water  runs  along  pipes,  and  Uien  tbroufh  strainers  of 
fine  mnslin  into  large  resei'voirs,  where,  after  the  fecnJa  baa  subsided,  the  superna- 
tant water  is  drawn  of^  and  fresh  water  being  let  on,  the  whole  is  agitated  and  left 
again  ta  repose.  This  proeeM  of  ablution  is  repeated  till  tbe  water  no  longer  ac- 
quires any  thing  from  Uie  feeula.  Finally,  bH  the  deposits  of  feeula  of  the  day'a 
work  are  collected  into  one  cistern,  and,  being  covered  and  agitated  with  a  fresh 
charoe  of  water,  are  allowed  to  ssttk  till  next  morning,  llie  water  being  now  let 
off  the  deposit  is  skimmed  with  palette  knives  of  German  silver,  to  remove  any  of 
the  superficial  parts,  in  the  alightest  degree  colored ;  and  only  the  lower,  purer,  and 
denser  portion  is  prepared  by  drying  for  the  markets  Tie  drying-house  on  the 
Hopewell  estate  is  constntctBO  libe  the  hothouse  of  an  English  garden.  But  instead 
of  plants  it  contains  about  4  doien  of  drying  pans  made  of  copper,  71  feet  by  4^, 
and  tinned  ioaida.  Each  pan  is  supported  on  a  carriue,  having  iron  axlea,  viOi 
lignum  vita  wheels,  like  those  of  a  railway  carriage,  ana  they  mn  on  rail*.  Iduub- 
diately  alter  sunrise,  these  carriages  with  their  pans,  covered  with  white  gaute,  to 
exclude  dust  and  insects,  are  run  oat  into  the  open  air,  but  if  rain  be  apprehended, 
they  are  run  back  under  the  glaced  root  In  about  4  days  the  feeula  is  thoronghly 
dry  and  ready  to  be  packed,  with  German  silver  shovels,  into  tins  or  American  lour 
barrels,  lined  with  paper  attached  with  arrow  root  paste.  The  packages  are  never 
sent  to  this  country  in  tbe  hold  of  the  ship,  aa  their  contents  are  easily  tainted 
by  noisome  effluvia,  of  sugar,  ito.  By  such  a  skilful  series  of  operations,  and  by 
such  precautions,  the  arrow  root  thus  manufactured  may  vie  with  any  similar 
preparation  in  the  Bermudas  or  any  other  part  of  the  world.  I  have  found  ii,  on 
analysis  and  trial,  to  be  pure,  powerful,  and  agreeable,  and  a  most  wholesome  artido 

Fig.  28,  Plan  of  arrow  root  grini^g-mill,  and  of  3  sets  of  eonper  cylinder  w«ah- 
ing-machines,  with  the  connecting  motminery  for  driving  them;  tlie  waahing  agitator 
being  driven  from  the  connecting  ih^ withleathem  belta.  1^.  37,  End  elvevation 
"'  ~~~w  root  mill,  with  wheels  and  pinions,  diaengagiog  lever,  Ac,    iPig.  18.  End 
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ABROW  SOOT. 


The  uaei  of  urow  root  are  loo  well  known  &nd  aduwir- 
ledged  lo  require  reconntina  here.  I(  la  Ihe  moft  elegant 
and  the  richest  of  all  the  fecnlu,  and  being  noir  mtnn- 
faetored,  with  the  advantage  of  excellent  machinery,  and 
■bnndance  of  pure  water,  in  Uie  fertile  island  of  9t.  Tineeat, 
it  maf  be  brought  into  oar  market  at  a  mnch  more  modefate 
price  than  it  haa  heretofore  been  lup^ed  from  teu  lateni 
loealitiei.  The  Bermuda  amw  root  ia  treated  neeeaauitr 
with  rain  water  collected  in  tanks,  and  therefore  it  oeea- 
ionallr  soiled  with  insect*,  from  vUeh  Qte  St.  Tme«nt«n>- 


cle  is  entireljr  Iree. 
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Arrow'root  DOnuitsof  rsgoUr  oTold  particlaa  of  D«>rly  equal  lUe,  wbereu  pojita 

■tarch  coaaiati  of  particles  of  &n  irregular  ovoi>l  or  truncated  fom,  aiceedinslj'  irnf 
gnlar  in  tbcir  dimenBioni,  somebeing  bo  large  aa  ,J,of  an  inch,  and  others  onlj -^gin. 
But  the  moat  CO areu lent  teat  is  dilute  citrlo  acid  ot  riO  (about  the  strength  of  iingU 
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aquafortia),  which,  vhoa  tritnmted  io  a  mortar  with  the  etarch,  forme  inunodiately  a 
■  very  riicid paste  orjellj.  Flour  starch fiihibits  alike  appearance.  Arrow 
T,  foiaa  aa  opaque  paste,  and  takea  a  much  longer  time  to  become  TJrcid- 
it  may  be  diatingiiiBhed  from  potato  atarch,  not  oeIv  bj  the  difTereut  aiza 
ea.  hut  hj  the  difference  of  structure.  Their  surlaces  in  ."le  arrov  root 
_re  Binooth,  and  tree  from  the  streaks  and  furrows  seen  in  the  potatc  particlea  by  > 
good  microscope.  The  arrow  root,  moreofer,  is  destitute  of  Uiat  fetiu  aawbeleiiaDe 
oil  extraetnble  bj  alcohol  from  potato  starch. 

Uebig  places  the  povers  of  arrow  root,  as  a  nutriment  to  man,  in  avery  remaila. 
ble  point  of  view,  when  he  states  that  IG  pounds  of  fleah  contain  no  more  tnrbon  for 
supplying  animal  beat  by  its  combiution  into  carbonic  acid  in  ihe  system  than  4 
pounds  of  starch ;  and  that  if  a  savage,  witb  one  animal  and  as  equal  weight  of 
•tarch,  could  maintain  life  and  health  for  a  certain  number  of  days,  he  would  ba 
eompelled.  if  oonfinad  to  flesh  alone,  in  order  to  procure  the  carbon  neceaaary  for 
reapiratioik  during  the  aame  time,  to  consume  five  sucb  animala 

1B41. 
Qoantities  imported  -  -.  -   owt.    — 

Quantities  ei|iortod   -  •  -   ewt^    — 

Retained  for  conaumptioil      -  -    owt.    — 

Het  revenue  -  -     ig     1012 

ARSENIC.  This  metal  ceeannatiTe,  in  tJie  state  ot  oxid<^  and  also  cambioed  with 
sulphur  undep  the  improper  name  of  yaUov  and  reiJ  arienic,  at  orpiment  and  realgar. 
Arsenic  is  associated  with  a  great  many  metallic  ores;  but  it  is  chiefly  extracted  mtm 
those  of  cobalt^  by  roaating,  in  which  case  the  white  oxide  of  arsenic,  or,  more  coi^ 
rectly,  the  arsenioue  acid  is  obtained.  Iliis  acid  is  introduced  oocaaionaliy  in  small 
qoanlities  into  the  materials  of  flint  glass,  either  before  their  fusion,  or  in  tlia  melting 
pot  It  aerreato  peroiidize  the  iron  oxide  in  the  sand,  and  thereby  to  purify  the  body 
of  the  gtoss;  butan  excess  of  it  makes  the  glass  milky. 

BchteU'i  gretn  is  a  combination  of  this  areeuious  acid  with  oxide  of  copper,  or  aa 
arseoite  of  copper,  and  is  described  under  this  metal. 

Arnenialt  of  potaA  is  prepared,  in  the  amall  way,  by  expoalng  to  a  moderat*  beat 
in  a  crucible  a  mixture  of  equal  parts  of  white  arsenic  and  nitra  in  powder.  After 
fusion  the  crucible  is  to  be  cooled;  tbe  contents  being  dissolved  in  hut  water,  and 
the  solution  filtered,  will  aEford  regular  crystals  on  cooling.  According  to  M.  Berce. 
Uus,  they  are  composed  of  arsenic  acid,  flB*B7  ;  potssh,  28-16;  and  water,  9in.  It  ia 
an  acidulous  salt,  and  is  hence  nanally  called  the  binarseitiate,  to  denote  that  its  com- 
position is  2  atoms  of  arsenic  acid,  and  I  of  potash.  This  article  is  prepared  upon 
the  great  soale,  in  Saxony,  by  melting  nitre  and  araeniousacid  together  in  acylindar 
of  cast-iron.  A  neutral  arseuiate  also  is  readily  formed,  by  saturating  the  excCM  of 
add  in  the  abovesalt  with  potash;  it  does  not  crystalliie.  The  acid  arseniate  is  oo- 
easionally  D*ed  in  calico  printing,  for  prefentin^  certain  points  of  the  cotton  clotli 
from  taking  on  tlie  mordant;  with  which  view  it  is  mixed  up  with  gum  water  and 
[upe  day  into  a  paste,  which  is  applied  to  inch  places  with  a  blodb 


..jogle 


c»— ~  — ie  fhw  the  whJl  Ortt  M  pafitmwl  H  Alte«fc«j  Md  Pddw«- 

(  SDon,  with  ao  appanaui,  ncdknlfr  eaalrired  to  prated  the  health  of  th« 
miters  fnxD  the  npm  of  thii  mwt  DOxiooi  aetallic  (uhlioiate. 

Fift.  19  loti  reprTKnt  the  anraical  rknMcca  at  Allenbei.  Fig.  10  u  a  nrtml 
KdiiiB<rf'thcpcMoatoireT|  Jif.  SO,  a  labptttdiul  Hction  of  the  lublimioc  TurMCe  4, 
vtth  the  ttQaoUBf  ranll  i,  aid  Ihe  pouuB  tow  ia  p«rt  at  a;  Jlc.  ■),  the  lrana*ene 


_  _     _  « part  at  m ;  Jl«.  1 

■  rf  the  furnace  a,  otftg.  SO  j  fig.  *%V<^  pl«n  ^f^  i"'*^^  ""„ 

kA  bair  thowi  the  pait  abore,  and  the  riBht  the  part  b«k>*  the  ddSc  or  Mtrng 
ntciti  ■'  it  the  opper  tiew,  a".Ih«  groand  pla«  of  Um  Tmnh  a,  of  Jig,  W  t  "«.  ■•  Uw 
bMc  ef  the  ponon  lower.  In  the  tercral  Bc«*«  Ike  ta«M  letten  denote  the  lame  objecU  i 


a  11  the  Biirfle ;  t  if  iti  month  tot  taming  o4er  the  anenieal  aehlieh,  or  grxniad  ore  t 
tte,  ire  dranchli  at  Bitei ;  d,  an  aperture  fat  cbarfing  the  BeOe  -with  freih  ichlicb  i 
t,  the  tMoke  cUmner ;  /,  two  ehanieb  or  flne*  fcr  the  aieent  of  the  anenioai  fumei, 
*Ucb  .proeeed  to  other  two  Aaei  g,  and  thep  lenniaaie  both  la  k,  which  eondncU  tha 
liDea  iato  lb*  Tanh  •.  Tbe;  Imbc  b;  Ihn  door  t,  into  the  eondoil  k,  theoee  bjr  1  into  iha 
we*M,>(«^Kfir,  of  the  lowar.  The  'neopdenwlde  paea  eaeaps  br  the  chlnner,!. 
The  eoTcr  (,  k  lemoTed  after  eocapletton  of  the  proeeM,  m  (Md«  to  poA  dom  the  pew- 


Ike  ■raenioD*  lehliebi,  to  the  unonnt  of  8  or  10  ewl.  fbr  one  aperalion  (1  roail-potL 
w  iMaiia;:  raoMl).  are  ipread  3  or  3  iaehei  thick  npon  the  bottom  ot'  the  nnffie,  Mated 
•kb  a  bridi  Ire  (a  ledneM,  then  with  ■  ^enUrr  heat,  [a  order  to  oxidize  eompletelj, 
Wne  laUinuB^  the  menieal  ore.  With  Ihli  view  the  air  mait  have  IVre  entrance,  ud 
fee  AoM  apertare  of  the  aiiSt  mait  be  left  qniie  open.  After  II  or  12  hours,  lh«  cal- 
(JMd  ^enali  are  laked  oat  bj  the  BMnib  of  Ibp  mnffle,  aad  freah  once  are  initoduced 
tf  the  »[w»inffi  iadkatrd  abore,  which  are  ckxrd  during  the  inliliauition. 

IV  araeaioaa  acid  foond  in  Iheae  pMMget  il  not  martetaUe  tilt  it  be  re-mbUmed  h 
^e  iroB  pou>  punovaied  with  a  aeriei  <^  ibeet  iraa  dnina  or  cait-iron  cylinder*,  upon 
fee  adea  of  which  the  araenie  u  eoodeaaed  in  ill  compact  glaaajr  fonn.  The  top  cjlinder 
iilafakhed  with  a  p^  which  lennioatea  in  a  condeniing  chamber. 

fift.  SS,  14,  H|wa«rt  the  aneue  rdUinc  Ikraacei  at  RcichenMein.    Fig.  IS  ^oin 


u,j,i,.e,..,,Googk' 


at  A,  a  ToUnd  wdlon  oT  Ihe  ftarMMe, 
the  kettle,  and  the  aumioDnlinK  dnma 
oi  Eylinden ;  otci  b  tt  is  *eeii  in  dera- 
tion i  fig.  S4  it  a  ETOond  plan  of  the 
fonr  Greplaeet,  a  u  the  grate  j  b,  the 
aih-pit ;  c,  the  openiiifs  for  Enng  ;  d, 
the  fiie-idace  j  (,  iroD  poti  or  keUJea 
wbieh  are  chaiged  vith  the  aiieniooa 
poirdert  _f,  the  Gre-flDci  proceeding  to 
the  cdnmon  chinmer  f ,-  A,  iron  cr- 
linden ;  i,  caps ;  k,  pipes  leadins  to 
the  poiaon  vent  / ;  nt,  openingi  in  the 
pipe*    for     introducing     the     probing 

The  cooduel  of  the  pnccii  it  ac 
folknn^The  pot  it  filled  marly  to 
it*  brim  with  3|  ewu  of  the  araenic  ' 
meal,  the  cytindera  aie  fitted  on  by 
meani  of  their  handles,  and  luted  to- 
gether with  a  tojitare  of  toam,  hlood, 
and  hair ;  then  it  applied  fiial  a  gentle, 
and.  after  half  an  hoar,  a  itrong  Bre, 
trherebr  the  anenie  it  raited  paitlf 
in  the  forp  of  a  white  dual,  and  paitlf 
in  eryttala;  which,  by  the  conlinjance 
of  the  bcdl,  fute  together  into  a  homo- 
geneons  maat.  If  the  fire  be  too  fee- 
ble, onlr  ft  tubliBBte  it  obtained;  bat, 
if  too  violeBt,  mnch  of  the  anenie  ia 
Tolatilized  into  the  pipes.  The  woik- 
nen  jadge  br  tha  heat  of  the  ejlin- 
den  whether  UK  openlioa  be'  goiag 
on  wen  or  not.  AAer  13  boon  the 
furnace  ia  allotred  to  cool,  prarided 
Ihe  pntti*  wiret  ihow.  that  the  aubli- 
malion  it  over.  The  erlii>''et  are 
then  lifted  ofl^  and  Ihe  araenioiis  iilait 
is  detaefaed  ihnn  their  inner  sarface. 
Aecording  to  the  qnalit;  of  the  poiaon- 
flon^  it  ficldi  from  ]  to  {  of  ila  weight 
aaj  darit  partulei  of  metallie  artenie  be  iBtetniied  with 
luil  be  had  teconiM  to. 
Tbe  following  ia  the  prodnct  in  cwta.  of  aneniont  add,  at  Allenberg  end  Rdchenttein, 


Ydfaw  araeaica}  glaat  - 
[Bai  ataenieal  gla», 
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AaBBHicAL  Poitos  (detfctum  a/). — It  it  wall  known  that  fluidt  mixed  with  ^ntinoa* 
natter  are  Tar  j  liable  to  froth  up  when  hydrosen  it  disengaged  in  them  ttoia  ute  mata- 
al  aotion  of  zjae  and  a  dilute  aaid;  and  that  the  froth  obttmota  the  due  perfbrmance  of 
tlie  ezperimeat  of  Marsh.  It  a  equally  known,  that  much  of  the  arsenio  ooDtaiaed  in 
the  pouonout  liquid  to  tested  eacapee  oondanAatioa  and  eludea  mesturemenl.  A  ccan- 
tnittes,  appointed  by  the  Pruaeian  uovernmenl,  hare  oontrived  an  ioBenioni  modifiea- 
tfOQ  of  Mareh'g  appnralui,  whiiJi  I  have  aimplified  into  the  onneied  fonn: — a  it  a 
narrow  BlattcyliDiier,  open  at  top,  about  10  inuliet  high,  and  li  or  I  jinoh  diameter  ia- 
tlde :  B  IS  a  glaat  tube,  about  1  inch  diameter  ooltid^  drawn  to  a  point  at  bottom,  and 
thnt  with  a  cork  at  top.  TLruogh  the  centre  of  this  cork,  the  ttnall  tube  c  pnwiat  down 
air-Ught  and  is  furnialied  at  tO|)  with  a  ttop-coek,  into  wbieh  Ihe  bent  tnnll  tabs  at 
glata  (witliouC  lead)  a  ia  cememad.  The  bent  tubs  r  it  joined  to  the  end  of  a  with 
«  collar  of  cnoutohoiic,  or  t  perforated  cork,  which  will  be  found  more  convenienL 

He  manuer  of  using  this  apparatus  is  as  follows: — latrodnoe  a  few  oblonK 
■lip*  of  ana,   free  from  artenie,   into  i^   aad  Uien  intort  its  air-tight  oook  with 


-^-  ^Mdiloria  or  aolplniiN  neiil  (*tA  pun)  m 
iriU  riM  to  ih«  u>p  rf  Ui«  wn^  afler  ■  U 

L  ftiU,  aad  Imna&tel;  ihut  Itt  ftop^Mk. 

Tha  ^MimMfad   hTdrogao  iriM  fore*  dg«B 

r ''tt«  hqaid  oat  of  th«  lover  orifleo  of  i  lata  i, 

"  ia4  niM  tli«  lrv«l  of  it  iboTetheeorfc.  Hw 
•xiranhj  «f  tbo  tub*  r  betng  dipped  be- 
MBlk  the  iuiMe  of  a  weak  eolation  of  ni- 
ttate  of  ailTer,  and  a  ipirit-flame  being  pb- 
«*d  a  little  to  tbe  left  of  tfaa  lettar  t,  the 


a~  tUe  meaM  the  wSoU  of  the  anenla  con- 
ed in  the  aneBinretled  hjdrogen  will  be 
depo^tea  either  in  the  metallie  atate  npoa 
tlM  iuide  of  tlM  tube  M,  or  witb  the  aiWer 
into  the  elumwteriitio  black  powder.  Tht 
tnt  oharge  of  gaa  in  ■  beine  ezptnde^  the 
MoHoek  la  to  be  ihnt,  till  tbe  liqnid  be 
■gun  expelled  ftom  it  by  a  trrah  diaen^tge- 
■ent  of  bjdr(«««u  Tbe  ring  of  metaltic  ar- 
•enie  dcpoeited  bejond  ■  may  be  chaaed  on- 
werda  bj  placing  a  Mcond  flame  under  i(^ 
and  Aerebj  farmed  ic^o  en  oblow  brilllaot 
•teet-like  airrar.  It  i«  eTideot  that  b;  the 
patient  nee  of  thii  apparatu*  the  whot*  a 


laie  ■  aay  pobonow  liqnid  majbe  collected,  weighed,  and  inbjeeted  to  ereiT 
knd  ef  (hamioal  TsriflcAtion.  If  rlM  joined  to  a  br  meana  of  a  perforated  eork,  it 
B^ieaflf  bo  tomed  about,  nd  ila  taper pmnt  mieed  iota  a  poeltioii inch  aa  when 
Ihe  hjiiogen  ktxiog  from  it  ia  kindled,  the  iane  mtj  be  nude  to  plaj  npon  a  iiv 
bee^glMBor  peraalaiB,  in  order  to  prodnee  the  anenlcal  mirror. 

Or  UieproeaAneproeeM  may  benuide  tnpplem«Biu7  to  that  of  boiling  tfaeatM- 
ai<alfaal  U«or,  aeidnlaled  w1  A  hydioehlarie  Mi4  bmb  slipe  of  clean  eopper,  whereby 
ihetMeoie  HpreeimlaSed  apoaUie  copper  In  ametallie  film  or  thin  enutmoreorloM 
MHiant  If  OM  of  the  alipa  of  eopper  thee  eoated  bo  placed  in  the  tnbe  ■  of  tbe 
ibero  daaaiibed  appantoa,  it  will  give  off  ita  areeaie  without  the  annoyance  pro- 
daead  by  Ao  frothing  op  of  a  glatinoiM  mixture. 


;  whid  «oiMii>a  in  aeidnlatinganytiupeetod  fluid  with  hjdrochlorio  ai 

■"    "  "ale  of  bri^t  oopper,  npon  whi  '  "  ' ' 

ie  oriMt,  and  then  leparatingth 


in  ita  thin  plate  of  bri^t  oopper,  upon  which  theareenio  i*depoeited  in  the 
-■    metallie  Bi     ■        • -'  -       .-      -.  ■    -  ■    .. 


kntvt «  tlun  metallie  enitt,  and  then  leparatingthe  araenic  from  the  copper  in  the 
Mate  of  oxide,  by  aDbjeetii^;  the  eopper  to  a  low  red  heat  in  a  k1i»  tabe.  O^aaie 
Mda  aad  BOlid%  •aepeetad  to  contain  areeni^  may  be  prepared  for  thii  pnipoee  by 

beiSigflwnifcrhJiraBhonrwithaUltlehy^dry^r-'-  -'      -'' "--' 

iitaenall  ehrod^  water  being  added  in  luffleient  qoi 


le  prtparei 
jilaria  aad ;  eolid  mattera  bi 


«  being  taken  to  eontinno  the  boiung  nntil  the  wUde  are  dther  die- 
■hel  aa  genevally  happen^  or  are  rednead  to  a  atat*  of  minnte  dirleioB. 

Balhiiic  eao  be  more  Mmple,  eaay  or  preeiae  than  the  method  of  Rdnaeh.  Ititaleo 
rifmitiiiglj  rtnliratr,  more  >o  than  i*  erer  likely  tabe  neeeaiaiy  in  any  medico-legal  in 
reiligatioB  ;  for  it  ii  adequate  to  detect  a  U0,000th  part  <rf  aiaenie  in  ■  fluid.  Itil 
^perftetin  another  reapcct :  itdoeenotleaTeany  araenieio  thenbfictof  anal*^; 
toot,  at  lout,  wliich  can  M  detected  by  any  other  mean^  even  by  the  moat  delicat« 
fntem  yet  prapoaed,  that  of  Ur.  Hanh. 

Cat  mo  eopper,  on  which  the  artenie  ii  depoaited,  intoKnall  ehipa,  to  that  they  may 
beeady  paekeil  in  the  bottom  of  a  nnall  olaai  tnbe,  and  afply  a  low  red  heat  A. 
vbilecryitalUne  powder  anblimea;  and  if  this  be  examined  ia  the  annahine,  or  with  a 
caaAanearit,  amagnifleraf  fonrorflTe  powcn  willeaabletheobierverto  diitinfniah 
(he  emilatcT^  trianglca  oompoeing  the  {aceta  of  the  octahedral  erytfale,  which  are 
fafed  by  aisenlom  acid  when  it  anblimee.  Sometimea  the  three  equal  ai^ea,  eont- 
poaiags<»rBtr  of  the  octahedron,  may  boaeeaby  tuming  the  glaea  in  varioua  direo- 
liaM.  IT  triannlar  faetta  cannot  be  diatiDguidie<I,  owing  to  the  nuDUteneaa  of  the 
oyital^  then  Aake  out  the  eopper  ehipa,  eloic  the  open  end  of  the  tabe  with  tha 
iager,  and  heat  iha  anbEmed  powder  orar  a  tcij  minnte  ipirit  lamp  flam<^  nhaajng  it 


igle 
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ud  dawnthe  tnba  till  erTtUli  of  ftdaqntte  liia  bt«  foroMcL  N«zt  boil  a  attle  S» 
ailed  vater  in  the  tube  orar  Ihe  port  irhera  the  er^Ullin*  pawder  il  (UtUeoted;  and 
whan  tbe  golutioQ  a  cold  divide  it  into  thre*  parte,  to  be  tested  vitb  ammiHiUaal 
nitnte  of  gilver,  ■mmoniitaal  sulphate  ofaoppar,  uid  aulphnretted  hydn^ten,  either  in 

thaatate  of  gas  or  dissolred  ia  water- 
In  boilmg  oi^anic  aubatanaea  in  the  vaak  bydrocblorio  add  oara  matt  be  taken  to 
■acertais  thattbereis  a  de<udedaicesa  of  acid  alvaja  preacnL  Tvofluidracbmato  STery 
8  oa,  of  liquid  are  in  general  aufflcient;  but  iftba  organic  matter  baan  aaimat  teitora 
in  a  state  of  decay,  a  much  larger  quantitj  of  aoid  may  b«  nece>»arj,owinf;  to  the  pr»- 
aeoce  of  ammoniii,  which  tenda  gradoBlly  to  neutralize  tbe  acid  aa  tlie  aolution  goea  od. 
Eaineoh  does  not  adriie  filtratiuo  of  the  fluid  after  the  aeid  haa  acted  sufficiently  on  the 
aabject  of  analjsia.  But  notwithitaDding  tbe  delay  occaaioned  by  filtration,  thisaeenu 
fo  me  adviaabfa  in  moat  initancea,  otbarwiae  organic  particles  are  apt  to  attach  them- 
teWaa  to  the  copper,  and  thus  give  rise  to  empvreuma,  when  the  metallic  araenia  ia 
driven  off  b^  beat  The  moat  convenient  form  for  uaiog  the  copper  ia  that  of  oopper 
leaf;  but  ordinary  ptatea  of  copper  may  be  eaailymade  of  any  degree  of  SneDeu  by 
immeniog  them  lor  a  time  in  dnute  nitric  acid.  Where  the  quaatjtr  of  ananio  in  the 
fluid  ia  supposed  to  be  smalt,  nearly  half  an  hoar  should  be  allowed  to  dapae  belbre 
the  copper  u  removed  Before  applying  the  aulphnretted  hydiwen  as  a  teat  to  the 
tdution  of  the  aublimed  oxide,  tbe  aolutiota  must  be  acidula  e>l  with  hydroohlorie  or 
aoetie  acid.  In  every  oaae  the  whole  procMa  should  be  applied  in  the  first  instance 
to  diatilled  water,  acidulated  witb  Uie  hydrochloric  acid  to  be  employed  aflerwai'da ; 
and  if  tbe  coppar  be  tarnished,  a  purer  acid  must  be  obtained,  or  the  copper  muat  be 
■ubjected  to  the  subsequent  atepe  of  tbe  proceaa,  in  order  to  aaoertain  whether  the 
tarnisluDg  be  occaaioned  by  araenic  or  not 

AuiHTOALANo  ANTmoyiALSpoTa  (lUttin^ithiiig  Ttactiimi  of). — If  a  drop  of  bromine 
is  placed  on  a  saacer.  and  a  capsalecontainiog  araenical  spots  inverted  over  it,  the  spot* 
take  a  very  bright  lemon-yellow  tinge  in  ashort  time.  Antimonial  spots,  under  the  same 
airourngtaiicM,  are  acted  on  much  more  rapidly  (in  about  five  stconds  at  a  temperature 
of  62°  F.),  and  aaeume  an  orange  shade.  Both  become  colorless  if  exposed  to  the  air, 
and  are  again  restored  if  treated  with  a  atrong  solntion  of  sulphuretted  hydrogen.  The 
secondary  yellow  of  the  arsenical  spote,  aa  obaerved  by  I.asaaigne,  disappears  on  the  ad- 
dition of  ammonia,  whilst  that  of  antimonial  spots  remains  untouched.  A  concentrated 
■olation  of  iodate  of  potash  tiims  arsenical  spote  of  a  cinnamon-red,  and  dissolves  them 
almost  immadistsly.  On  antimoaial  spots  it  haa  no  visible  action  within  8  or  4  houn. 
Solution  of  the  hypochlorites  (chlorides)  of  soda  and  lime  and  chlorine  water  dissolTe 
arsenical  spote  instantaneously,  leaving  those  of  antimony.  A.  concentrated  solution  of 
the  chlorate  of  potash  gradually  acta  upon  arsenical  spots,  but  not  upon  those  of  anti- 
mony. The  nitroprusBide  of  potaasium,  on  the  other  baud,  slowly  dissolves  antimony, 
.producing  no  perceptible  effect  upon  arsenic.  Tbe  stetement  of  Bischoff,  that  arsenical 
•pote  were  soluble,  antimoaial  insoluble,  in  a  solution  of  the  chloride  of  sodium,  could 
not  be  verified,  as,  after  repeated  trials,  it  was  found  to  leave  both  not  perceptibly 
affected.    The  chloride  of  barium,  the  hydrochlorate  and  the  sulphite  of  ammonia. 


afforde''  likewise  no  distinguisliing  action.  The  nitrate  of  ammonia  dissolves  arsenical 
more  rapidly  than  antimonial  slaina.  Of  there  reactions  the  most  decisive  are  those 
of  iodate  of  potash,  hypochlorites  of  soda  and  tim^  and  &esh  chlorine  water. 

AaaEHic,  Tin.  and  Antdiont  {qnalitativt  ditcrminatim  of). — Although  analjtioal 
ehamistrj  possesses  aaveral  methods  of  distinguishing  between  tin,  antimony,  aud  arse- 
nic, I  am  not  acquainted  vHtb  any  process  by  which  these  three  metals,  when  they 
occur  together,  can  be  recognized  with  tbe  same  ease  and  quickness  at  in  the  case  of 
moat  other  metals.  At  the  same  time,  the  frequent  occurrence  of  these  three  metala 
togethsr  renders  a  quick  mode  of  detecting  tbem  hiehly  desirable.  The  following 
may  be  viewed  as  a  small  contribution  towards  this  object. 

With  regard  to  the  discrimination  of  tin  and  antimony,  this  is  founded  on  the  solu- 
bility of  metallic  tin  in  strongmuriaticscid,  and  the  insolubility  of  antimonial  atain^ 
oblamed  according  to  Marsh^  method  in  hypochlorite  of  soda. 

When  the  muriatic  solution  of  tbe  two  metala  ia  treated  with  some  metallic  zinc,  they 
vt  both  precipitated,  the  antimony  wilh  disengagement  of  antimoninratted  hydrogen. 
When  the  precipitation  it  made  in  a  small  aiiparatus  for  the  disengagement  of  hydrogen, 
the  antimony  IS  readily  detecledbv  tbe  black  stains  insoluble  in  hypochlorite  of  soda, 
which  it  produces  upon  a  piec^  of  porcelain.  Whca  subsequently  the  precipitated 
metallic  powder  of  tin  and  antimony  is  boiled  with  atrons  muriatio  acid,  only  tin  dis- 
•olveSv  forming  protochloride,  which,  after  sabaequent  dilution  with  water,  is  recog- 
niaedbylhabrownish-hlftct  precipitate  produced  by  sulphuretted  hydrogen.  Neilher 
lit  Ihew  reaotioni  are  modified  by  the  presence  of  araenio. 

His  detectJon  of  arsenic  when  antimony  is  present,  is  foanded  upon  a  remarkable 
4iSBrenoe  which  these  two  melalt  exhibit  towards  nascent  hydrogen  when  the  latter  ia 
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•a  •ItaHns  liquid.  Whan  >  ttiiMij;  •DuUik  •olution  of  uitiman;  ii 
vfthmatalKe  dim,  uttimooyii  precipitated  iimDltanMintlyviUi  ■  liTtlvdiMm- 
—'-'-"—  •"■^roeeiijTihiBh  doe*  not  show  the  ili^tat  reaction  of  Mntimoniit- 
itbeeoDtrary,  ■labatanoa  aoataining  amnic  aeidiimiud  wilk 
uuD^MTin  yw^oi  —••Itomt  fin djHJi Tided  linc^  Uie  hydrogen {[ivcD  off  on  the  ^>pUe«- 
tin  of  heat  i>  abnndantlj  charged  vith  aneniu  retted  hjdrogen.  lliepreMnee  of  tliil 
latter  i«  iBeertiuiuid  meat  aim^  v  by  holding  a  atrip  of  paper  dipped  in  nitrate  of  lilTar 
«<re' the  araeniferoaa  mixture  of  potash  andidiici  with  the  (Iight«at  tnM«  ef  anenie 
Ac  p^>er  is  colored  distinctly  blaok. 

AKl%3AN  WELLS.  Under  this  name  I>  designated  a  crUndrical  perforal'uM, 
land  nrtieally  down  throng  one  or  more  oT  the  geohM^ieal  Mrau  of  the  earth,  till  it 
paaa  iMo  •  pomu  itnTcl  bed  coatainin;  water,  placed  nnder  such  ineombent  preaaarc 
■  M  Bake  it  nonst  np  ihrooBfa  the  peifan;ion,  either  to  the  nrfaee  or  to  a  height  coa- 
illlinl  Ibr  Ute  operalioa  of  a  pninp.  la  Ibe  firat  nse,  these  wells  are  called  sponliog 
vofeifluwin;.  This  [auperty  is  not  directly  proportioaal  to  the  depth,  a*  might  at  Enl 
mfU  be  sapiKiafld,  bat  to  the  sobjacent  pressure  npon  the  water.  We  do  auC  know  ctt- 
■alf  Ae  period  at  which  the  baru  or  •mind  was  applied  to  the  inTesligUion  oT  snbler- 
lasenn  foantaini,  bat  we  beliere  the  Bnt  orerflowinf  wells  were  nude  in  the  Bneteal 
f:^A  frovinee  of  ArtoU,  whence  the  name  ef  Artesiaa.  These  wells,  oT  such  impor> 
na.e  lo  nsrienltare  and  nnaalieteres,  and  which  cost  nolhintt  to  keep  them  in  conditio^ 
tare  been  ia  ose,  nadoobledly,  t&t  iereral  eeWnries  b  the  northern  departneat*  of  France 
sad  the  aorthtd^ Italy;  bat  It  Is  aot  more  Ihaa  M  or  60  yean  since  they  became  kaowa 
■I  Ea^laad  simI  Oennaay,  There  are  now  a  great  many  sad  wells  in  London  and  it* 
ndtfehoriiaod,  peiftraUd  tbroofh  the  immensely  thick  bed  of  the  Lnwioa  elay,  and  ena 
&ne^  *one  portions  cf  thenbjaeeal  chalk.  The  boring  of  rack  well*  haigiiea  mack 
ian^  into  On  geological  stroetore  of  many  districts. 

The  lixmBtiDn  of  Artesian  wells  depeads  on  two  IhiDn,  essentially  distinct  from  each 
stheri  1.  Ob  an  aicqsaintanee  with  the  phydeal  eonslitntioo,  or  natnre,  of  the  mineral 
■nttmesfesKliparticalar  c«nBlryi  aad,  2.  On  the  ritilfol  direction  of  the  processes 
hr  wkieh  we  caa  reach  the  water  level,  aad  of  ihoea  by  which  we  eaa  promote  II*  ascent 
in  the  tabc  We  shall  Snt  treat  of  the  best  method  of  making  the  well,  and  Ihtn  offei 
mie  geaoal  remariu  oa  the  other  snlqecls. 

Tit  sperations  empltred  Ibr  penetnibig  the  soil  are  entirely  sioiOar  to  thoae  daHy 
^ftlwJ  by  the  miner,  in  boring  to  BndmelalUe  veins;  hot  Ike  well  eiearatornnst  r»- 
mii  to  peealiar  expedienia  to  preTeat  the  porer  water,  which  c«mea  Dram  deep  strata 
■mgti^  with  the  erader  water*  of  the  allaTial  beds  near  the  sarfaee  of  the  gronnd,  aa 
iko  to  preTeni  the  small  perforation  geiliag  erealaally  filled  with  rabbith. 


oToverflawiar  welts  has  beea  ascribed  to  a  Tailed  of  cireaotstancea.    BoL 
;<n«nlly  »Jm|HH  that  the  nomenias  spring*  whidt  bsne  Ihun  the  giooai 


ftoceed  from  the  inUbation  U*  the  waters  prope*MTdy  oondeaaed  in  ii  . 
te.  apoa  the  nrfteetfow  globe,  the  theory  of  these  interior  itreamleu  became*  by  ao 
Bcaasintricaie;  bcinguiaMgoa*  lo  that  «f  ^hoasaMl  wale*  jet*,**  espoaodedia  the 
treatises  oaph^ic*.  The  waters  are  diffosed,  alter  condehsatkm,  apoa  the  sailhea  of  Ike 
■0,  and  pereolale  downwards,  Ihroogh  the  Tarton*  pore*  and  fissaras  of  the  inlagMal 
■i^  to  be  again  nnlted  ■abtenaneoosty  in  vein*,  rill*,  Wrewnlrt*,  or  expanded  Umi^ 
ifgrMter  or  less  magaitnde,  or  regularity.  ThebedstraTer*edbyana)en>a*di«janeiiaaa 
win  gire  oeeatioa  to  awneroas  interior  currents  in  sD  directioBi,  which  caanot  be  r*. 
earned,  and  bnM^t  to  the  day  i  bat  when  the  ground  i*  composed  of  strata  of  sand,  or 
grarcl  Tery  permeable  lo  water,  separated  by  other  strata  nearly  imperrious  to  it,  rtsar. 
nns  are  fonned  to  oar  hand,  from  which  an  abandant  supply  <tf  water  may  be  spontans- 
sody  railed.  In  ihi*  ease,  a*  soon  as  the  upper  stratum  is  peiforMed,  the  water*  stay 
im^  m  eanseqaeuce  of  the  hydmstalic  pressure  npon  the  lower  strata,  and  even  orerfluW 
thesoi&ee  in  a  coastal:  stream,  pnTrided  the  lerel  baa  which  tliey  proceed  be  pn>pov 
tinnllyhi^^. 

The  sheet*  ofwata  oeear  principally  at  the  •eparalloa  of  two  eontiguon*  fbnoalioaat 
eadfif  the  saeceatian  of  the  geological  Urata  be  considered,  this  distribultoa  of  the  watm 
•ill  be  seen  lo  be  its  neeeasary  consequence.  In  bet,  the  lower  beds  are  frequently 
naqafil  of  compact  sandstone  or  limestone^  and  the  upper  bed*  of  clay.  In  lerd 
esuntrie^  ilw  formations  being  slmo*!  always  in  boriiontal  beds,  ih*  water*  which  feed 
the  ArtcHao  wells  must  eocne  Iron  diftricl*  somewhat  remote,  where  the  strata  are  mors 


deraiediBs  lovards  the  •erondaryaad  transition  roela.    The  co^onssti 

epon  the  sides  of  these  eoUcr  lands  may  be  Iherdiire  legaided  M  Ike  proper  reserroin  of 
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Fig.  M  rspTMenti  the  u 


nlw  of  tlw  hesTMi  ii»- 
bibuiet  iuelf  ondei  Uw 
nuftce  oT  one  ^be> 
Hue  we  haTc  ■  g«alo- 
gicil  lection,  iboving 
tbe  igeceauoa  of  the 
■evenJ  tbrmitions,  and 
the  Bheeti  or  lunitue  of 
watei  Om.  eiUt  at  tbeir 
bonadarin,  at  well  ai  in 
their   nndr  beds.     Tba 

Sre    ibowi    alK>   tbij 
.     ily    tut   the   Ugfat 
I  niKHi  the  height  of  the  ro- 
:11  ia  perforated.    Thni  tfae 
M  Taieis  d(  MipplT  arc  de- 
nred  from  the  percolalioD  (i,  vill  aflbrd  riiiing  weteri,  whidi  will  come  Ut  the  nu-faee; 
while  in  the  well  b,  Bupplied  by  the  sheet  r,  the  watera  will  spout  above  the  bui&cc, 
and  in  the  well  c  they  wilt  remain  short  of  it.    The  wme  figure  thowi  that  these  welU 
oAen  traverse  eheeta  of  water,  which  rise  lu  differeal  heights.    Thus,  in  the  well  c  Iheiw 
■re  fire  coIiuhdb  of  aMEoding  waters,  which  rise  to  heighU  propoitianal  to  the  pointa 
whence  ihey  take  their  orij:in.    Several  of  ihe«a  will  b«  iponting  or  orerAowing,  b«t 
fome  will  remain  beneath  the  Burraee. 

The  situation  of  the  intended  well  being  delermbed  upon,  a  eircolar  hoi 
dog  in  the  ground,  about  6  or  8  feet  deep,  and  G  or  6  feet  wide.    In  the  c 
hole  the  boring  ia  carried  on  bf  two  workmen  below,  V'flM  br  •  laboirer  ebo*^  m 
rtiown  in;!g.  ST. 

The  handle  (fig.  tB)  having  a  femsle  tciew  in.  the  bottom  of  its  iron  shanlc,  witk  i 
wooden  bar  or  rail  paBaing  throagh  the  socket  of  the  shank,  and  a  ring  at  Up,  ii  tki 
feneral  agent  lo  which  all  the  boring  implements  aia  to   be  atta^ed.     A  ehiM 
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karfwBtallr  orer  the  well,  fiiotn  irtiidi  i 


(Jig.   89)  ts  flrat   emplored,  and  connected 

to  this  handle  by  its  screw  at  lop.  If  the 
gronnd  is  loleraW)'  soft,  the  weight  of  the 
two  worhmen'  bearing  upon  the  cross  bar,  and 
occasionally  forcini'  it  round,  will  soon  cause 
the  chisel  lo  penetrate ;  but  if  the  gronnd  ia 
hard  or  strong,  the  workmen  strike  the  chisel 
down  with  repeated  blows,  so  as  ID  peek  their 
way,  often  changing  their  sitnation  by  walk- 
ing round,  which  breaks  the  clones,  or  other 
hard  Bubttnncea,  that  may  happen  to  obstnict 
ilsprogrera. 

The  labor  i«  verr  consideiablr  redneed 
by  means  of  an  elastic  wooden  pole,  placed 
chain  ia  bionght  down,  and  attached  to  the  rins 


ASnaUH  VBLI&  M 

nOr  ntda  but  >t  «M  «i4,  M  ■  MeniM,  by  hilair  Nt 
M  i  at  th«  other  aa4  Out  Ubarsr  aba**  pria  it  ■  digkt 
qi  lao  «ovii  wmrwting  notion,  Mm^Kuding  to  (Iw  bMUiu  motion  of  the  workoMB 
Wbt,  ^  vbiah  Bieuia  U>«  aUMioitv  of  the  pole  in  rkiu  lifti  the  handle  ud  paoker, 
wd  therab/  rer;  oonaidsrably  dimuiUhea  the  labor  of  t£t  vorkmea.    Bee  lb.  BT. 

Vhathabofehaa  boma  tboa  opeaad  bj  •  dbiiel,  MbraailaitrMgth  woiikl  permit 
Ihi «toel u nUdnMrn,  aDd»K)rtofoBliBdnaalat«wOa.40)  attMhedtothehaodla 
(^  18),  for  the  parpoM  of  draTios  up  the  dirt  or  brokea  ■toDetvhich  faaT*  been 
toibed  b/  tbe  AimL  A«Mtian  of  thi*  auger  uihovDiii;b.41,b7  irtiieh  thala- 
l«>il Tflvo Till  ba  ann.  TbeaageibMogiatrodiieeduitothaWeand twsedrowid 
brft*  Vdckman,  tk«  dirt  or  broken  Btoaw  wiU  pan  throogb  the  apertsn  at  bott4>a 
(■km  at  jb.  4S),  >nd  fiU  th«  ojlindar,  vhich  ia  than  dravn  up,  and  diaefaMscd  at 
llMlapcfthaMigMv  tUk  -*^TapnTeBtin«ittMeapeatbottoB. 
!■  «dcr  lo  p«onCr»«e  oaepv  into  ths  graaad,  an  froa  rad,  M  a,  fig.  43,  fa  now  ta 
k  imehed  la  lh«  ekiad,  fig.  a9,  t^  ic!twui«  on  to  iu  i^w  end,  ud  Hm  nd  ia  Aa 
iriari  IB  ihe  haadle,  .^.  S8,  bj  •crcvrnd  into  iu  aockec  The  chiael  harlng  (hot 
i(EMt  kagthaaed  br  Ute  addition  of  [be  rod,  it  ia  again  ulradoeed  iata  lh«  hotel 
id  ia  opcralioa  of  pf  fir  inn,  or  fDrciag  it  down,  ia  eajriad  on  bf  the  vorkaiN  aa  b^ 
fac  Wbei  the  gntwad  has  been  thua  perfonlnl,  ai  far  a*  Ihe  chiiel  and  lU  nd  wilt 
mi,  Aq  Baajt  be  wiihdr«wn,  in  atiat  again  to  intradoM  tbe  anger,  ylg.  M,  la  «d- 
kt  ai  triag  ap  tha  mbhiah ;  which  fa  dona  to  attaching  it  to  the  itoo  rod,  u  ^kee 
tflkduad.  Tboa,  ■■  Ui«  bole  betoaea  deepened,  other  leaglhaof  iron  roda  are  added, 
tr  eoaKcUDg  tben  togcthmr,  an  a  t  are  in  ytg.  44.  The  aeeeaaitr  o(  fWqneDtIr  irilk 
hm>(  tke  rods  Ihrnt  tb«  bole*,  ia  order  lo  ediecl  the  mud,  atoaea,  or  mhbuh,  and 
ittpad&ictioa  ^radiaeal  by  tha  rabbiag  of  the  took  againal  ita  aidn,  aa  well  a*  the 
lajifatf  nda  aoKmeDtuaB  in  the  pn^reaa  of  the  i^icTBtion,  aometimea  lo  theeilrat  of 
mnl  kacdrcd  feet,  render  it  eiiremelr  loeooT^uenl,  if  aol  iupcaaible,  to  niae  tbna 
brbai  k  tripadaj  amndard  fa  therefbre  geacntllj  eoownieled  br  three  acaSoliUu 
(dia  U  togatber,  over  tbc  hol&at  ihown  ilg.  87,  ftoa  the  eentreof  which  a  whe4 
u4ade,«a  pair  cd*  pullj  blodu  u  ■upended,  (br  the  purpoae  of  hauling  op  the  rod*, 
aid  iicBi  uUA  ^-"[Tf  Ibe  ibclc.jlg.  45.  Thia  fork  i*  lo  he  boofihl  down  ondcr  the  dMub 
Icr,  acar  Ihe  top  of  eauela  ntd,  and  Bade  UM  lo  it  bf  paaaing  a  pin  Ihroufh  two  Iiltlt 
Un  ia  Ihe  dawa.  Tha  roda  ate  thnt  drawn  tf,  aboat  aeMn  feel  at  a  lime,  Which  il 
the  nod  diatanee  between  each  joini,  and  at  ererr  haul  a  btktjlg.  46,  fa  laM  h«fi> 
antallT  orec  the  bole,  'witb  Ibe  aboalder*  of  Ihe  lower  rod  leating  between  ita  claw*,  br 
■kick  neana  tbe  to^  iu«  pref  Bated  fron  aiaViog  down  into  the  hole  again,  while  the 
qfa  tagtb  ■•  naaeieicd  aad  rcmoted.  In  attacUag  and  detaching  tbeae  leogth*  of 
ti,iwnae^JLg,  47,  ia  emplored,  bj  which  they  are  tuned  itond,  aad  Ihe  aarawa  IW* 
nd  ap  lo  their  firm  beariag. 

Tkc  honag  is  aometimea  pcrfbnned  (br  Ihe  iral  dxtjr  or  a  hundred  rect,  hj  a  ehitel 
rf  H  iaafaca  wide,  a^  cleand  ool  bf  a  gouge  of  21  diameter,  and  then  the  hole  fa 
lilcadbT  a  tool,  such  as  ia  ahowa  at  Jig.  48.  Thia  ia  meretf  a  ehiul,  aa  ;fg.  SS,  Smt 
nehi*  wide,  bal  wub  a  guide,  a,  put  ou  at  ita  lower  pan,  for  the  parpoae  of  kacpial 
it  ia  a  nniaiMVmilai  dirtttiong  Ihe  lower  part  ia  oat  inteoded  lo  peck,  pot  lo  peas 
iaaa  Ibi  bote  ffTerwoHlT  made,  while  the  aide*  of  the  ehiael  opeiMe  in  ealargmg  tha 
kale  to  tMT  iiw^f^.  The  prooeaa,  howeret,  ia  generallr  perfonncd  at  one  c^ietion,  bf 
t  duid  «C  &MI  iaehea  wUe,  a*  Jig.  19,  and  a  gouge  of  three  inchea  and  three  inaiteia, 
■it- 40. 

It  ii  ohTioaa  Ibat  pilaciiig  and  diaplaeing  the  lengtha  of  rod,  which  fa  doae  ererr  lima 
Oat  the  anger  ia  reqaiied  to  be  inlrodueed  or  withdrawn,  mnal,  of  itaelf,  he  cxtreatdf 
Maycsoae,  ladepeMteat  of  tha  labor  of  bwiog,  bat  ret  the  operation  proceed^  when 
■o  aaiao^tkm  etreniBataoaca  attend  it,  with  a  ftdlitr  almoal  incredible.  Sometime*, 
haverer,  rock*  iatercHtt  Ihe  way,  which  reqniiv  great  labor  lo  penetrale  i  but  thfa  i* 
alweja  eSccted  bf  pecking,  which  dowlf  pnlreriaea  the  atone.  The  moat  nnpleaeaat 
cimmstaaca  aUeadant  npon  thia  bnaine**  fa  the  oceaaioaal  breaking  of  a  rod  into  the 
hol^  which  (omelinie*  creaUa  a  delar  '^  totaj  dajt,  and  an  iaaalcnlaUe  labia  in  d>aw- 
Mgu  tbe  lower  pottioo. 

wh«a  the  wattf  fa  obtained  in  audi  qnaatlticB  and  of  audi  qualitr  aa  maj  be  reqairad, 
Ae  hi>te  ia  drened  or  Sniahed  bjr  paaaing  dawn  il  a  diamorid  chiMl,  funnel  mouthed, 
with  a  trianzulu  bat  in  ita  eentre-j  thja  make*  the  tidea  snoolh  prcriona  to  putting  in 
Ar  pipe.  This  child  i*  allaehed  to  roda,  avl  to  tbe  handle,  aa  belbre  dcMribed  i  and, 
n  &■  dcacent,  the  workmcu  conLinuidlr  walk  round,  br  which  the  hole  ii  made  amooth 
ni  crlladneaL  In  the  progreaa  of  Ihe  bodn^,  frequent  veina  of  water  are  paiaed 
■hroo^  ;  but,  aa  Iheae  ara  amaD  ctreama,  and  perhapa  impregnated  viih  mineral  anb- 
■aae^,  the  operation  fa  carried  on  until  an  aperture  ia  made  Into  a  mnin  apring,  which 
^Q  flow  up  to  Iheiurfice  of  the  earth.    Tbb  moat,  ofeourae,  depend  upoa  tbe  lerelof 

'^  ' _.■..!.■  -  ,.     .       . .«      ....  ..    j^^^  Ihe  water  lo  ri«e  up, 

le  dfalant  apring  happea*  to 
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be  beknr  Uw  lerel  orthe  larihee  oTthe  imniTid  where  the  borin;  b  eflecled,  Utometimea 
happen*  thai  a  «'eU  of  considerable  eapaciiy  is  obli^  to  be  dug  down  to  thai  lerel,  in 
•ner  to  furai  a  reserroir,  into  which  the  water  mar  Row,  and  whence  it  mnsi  bo  rabed 
bf  a  pump;  while,  in  the  famer  instance,  a  perpetual  fountain  ma;  be  obtained. 
Hence,  it  will  atwaia  be  n  matter  of  doub^  in  level  eountrie»,  whether  water  can  b« 
procnreJ  which  would  flow  near  to  or  oTsr  the  BurAee ;  if  this  cannot  be  effected,  the 
proecM  of  boring  will  be  of  little  or  no )  Iraniage,  except  •*  an  experimenl  lu  aacerlaia 
tbe  fact. 

In  onler  to  keep  the  tlrata  pnre  and  nneontaminated  wilh  minRil  spring!,  the  hole 
ta  euod,  fir  •  coniidenble  depth,  with  a  metallie  pipe,  abont  a  quarter  oif  an  inch 
Bnaller  than  the  bore.  Thit  is  generally  made  of  tin  <Phough  fnnetiines  of  eoppirr  nr 
lead)  in  conTcnirnt  lengths ;  and,  a&  each  length  is  let  down,  it  is  held  by  a  ehouldcr 
resting  in  a  fork,  while  another  lencih  is  soldered  to  il;  b;  which  means  a  contintioua 
jripe  is  Quried  through  the  bore,  as  far  as  mar  be  found  necenaiy,  to  exclude  land  springs, 
and  to  prevent  loose  earth  or  sand  from  (filing  in,  and  choking  the  aperture. 

Mr.  John  Good,  of  Totlenhain,  who  had  been  extensirelr  employed  in  boring  the 
earth  for  water,  obtained  a  patent,  in  Aug.  1823,  foi  certain  improved  implements  con- 
trived bf  him  to  facilitate  hit  nidVil  labora ;  a  description  of  which  cannot  (hil  to  be  Id- 

The  Hgniet  annexed  exhibit  these  ingenious  tools ;  fiK^  *9  i"  an  anger,  to  be  connected 
62  ei  60  49  bj-  the  screw-head  to  the  length  of  rods  by  which  the  boring  is  car- 
ried on.  This  auger  is  (br  boring  in  sort  clay  or  sand ;  it  is  cylin- 
drical, and  has  a  slit  or  opening  from  end  to  end,  and  a  bit,  or 
cutting-piece  at  bottom.  When  the  earth  is  loose  or  wet,  an  anger 
of  the  tame  fnrto'ii  to  be  employed,  but  the  slit  or  opening  reduced 
in  width,  or  even  without  a  slit  or  opening.  A  similar  anger  is 
twed  for  cutting  through  chalk ;  but  the  point  or  bit  at  botlom 
should  then  project  lower,  and,  for  that  purpose,  some  of  these 
cylindrical  angert  are  made  with  moveable  bits,  to  1>e  attached  by 
screws,  which  is  extremely  desirable  in  grinding  tliem  to  cutting 
edges.  Fig.  GO  is  a  hoUow  conical  auger,  for  boring  loose  sandj 
sods ;  it  has  a  spiral  cutting  edge  coiled  round  it,  which,  as  it 
turns,  caoses  the  looee  soil  to  ascend  up  the  inclined  plane,  and 
deposite  itselT  in  the  hollow  within.  Fig.  61  is  a  hollow  cylinder 
or  tube,  shown  in  section,  with  a  foot-valve,  and  a  bucket  to  be 
raised  by  a  rod  and  cotd  attached  al  the  top ;  this  is  a  pumping 
tool,  for  the  purpose  of  gettini  up  water  and  sand  that  wonid  not 
._  ,  .  „  When  this  cylinder  is  lowered  to  the  bottom  of  the  bore,  the  bodtet 
b  lifted  up  by  tbe  rod  and  cord,  and  desrendi  again  by  its  own  gravity,  having  a  valve 
in  the  bncket,  opening  npwsrds,  like  other  lift  pumps ;  which,  al  every  stroke,  raises  a 
qnaulily  of  water  and  sand  in  the  cylindei  equal  to  the  stroke  ;  the  aaceni  and  descent  ot 
the  bucket  being  limited  by  a  gaide-pieee  at  the  lop  of  the  cylinder,  and  two  small  knobs 
upon  the  rod  which  stop  against  the  cross-guide.  Fig.  fi2  is  a  tool  for  getting  up  broken 
rods.  II  consisU  of  a  small  cylindrical  piece  nl  bottom,  which  the  broken  rod  slips  Ihrongb 
when  it  is  lowered,  and  a  small  celeh  with  a  knife-edge,  acled  upon  by  a  back-spring. 
In  rising,  the  tool  takes  hold  of  the  broken  rod,  and  thereby  snables  the  workman  al 
lop  to  draw  it  up.  Another  tool  for  the  same  purpose,  is  shown  at  fig.  63,  which  is  like 
a  pair  of  tonga ;  it  is  intended  to  be  slidden  down  the  bore,  and  for  the  broken  rod  to  paaa 
between  the  two  caiches,  which,  pressed  by  bBi^-ai»!ngs,  will,  when  drawn  np,  take  fast 
hold  of  the  broken  rod. 
J^.  64  is  a  tool  for  widening  the  hole,  to  be  connected,  like  all  the  othere,  to  the  end 
of  the  length  of  rods  passed 
down  the  bore ;  this  tool  haa 
two  cntting-pieces  extending  on 
the  tides  at  bottom,  by  which, 
aa  the  tool  is  turned  round  in 
the  bore,  the  earth  is  peeled 
away.  Fig.  65  is  a  chisel,  or 
punch,  with  a  projecting  piece 
to  be  used  ibr  penetrating 
through  stone ;  this  chisd  is, 
by  rising  and  falling,  made  to 
peck  the  stone,  and  pDlverize 
it;  the  small  nuddlepartbreab- 
ing  it  away  first,  and  afterwards 
the  broad  part  comin;  into  ac- 
tion, fig.  66  is  another  chisel, 
or  punching  tool,  twined  on  it* 
Batting  edge,  which  bnaksavaf 
■  grcMer  portion  of  the  lUut 
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ne  mnmj  ti  ^tiug  dowa  lagAi  of  a^-btm  pipe,  atttr  the  Iicm  a  tamti,  a 
dm  tljff.  B7i  the  |ipe  k  eeea  belnr  in  Ihe  todiet,  mt  ihe  end  of  «riiieh  ■  Uo«k  Ii 
MBiri;  wd  Htm  thb  Htdc  a  rod  ate^  apwrnrds,  npon  wbich  k  wrlglit  at  top 
iSia,  To  this  we^hl  coi^  ue  ibowm  la  be  Bltaebed,  reaching  to  the  top  of  ihe  bore  i 
itoe  Ac  WDckmen  allcnatdT  niaa  the  weiRfat  aid  let  it  Tall,  which,  by  Mrikiai  apoa 
Ik  Uai  in  iia  middle,  bea.la  dowa  the  pipe  by  a  tneccanon  of  itralin  i  aad  vhta  om 
loKtt  of  pipe  ha^  fay  Iboe  neaa*.  been  tanei  down,  another  leaelh  b  introdocad  lata 
it  ndet  <if  the  rormo'.  Another  tool  ror  the  naw  parpoae  b  ibown  at/(.  bl,  which 
ktanati  li'ke  an  aeani  Ihe  laiaed  part  of  the  acorn  Mriket  nitaiaM  the  edge  of  lh« 
pqie,  ui  by  that  nwaoi,  it  i*  toeeed  dawn  the  bore.  When  it  happeni  that  an  ango 
imia  at  Ibe  bole,  a  tool  ■mDar  lo  that  (bown  atjti:.  B9  n  introdneedi  oo  one  aide  of 
Hslaii*  cnrmd  piece  it  altadMd,  fbr  the  pnrpoae  ef  ■  gnide,  to  coodnct  It  pait  tha 
cfSkriaitBger;  andat  thr  end  of  the  other  ade  ka  hodi,  which,  taking  bold  of  Ihe 
Wtoa  cd^  oTthe  noger,  taabia  it  to  be  drawn  np. 

Vmgbt  iron,  copper,  tin,  and  lewl  plpei,  are  oecasioDally  med  ft>r  lining  the  hor«[ 
ai  tt  these  ue  nibiecl  lo  bend*  and  brokea,  it  b  neeeanry  to  introdnee  took  for  tha 
ppoK  </  Mnighteniaff  their  (idea.  One  of  Iheae  look  k  ibown  at  Jig.  BO,  whiA  a  ■ 
ta,  tod  ia  lo  be  paMM  down  the  inaide  of  the  pipe,  ia  aider  to  pren  out  any  dent^ 
Aac^  tool,  for  the  mme  pnrpoae,  u  ihown  at  Jig.  61,  whuh  ii  a  doable  bow,  and 
■f  be  turned  nmnd  in  Ihe  pipe  for  tbe  pnrpoae  at  gtnigtilrning  it  all  the  way  down ) 
iljif.  8!,  i>  a  pair  oT  ckmi,  Ibr  tvnuDg  the  pipe  ninnd  in  tbe  hole  while  drJTtng. 

Wia  base  itooes  Ue  at  ihe  bottom  of  the  hi^  which  are  too  large  to  be  brooitht  np 
tr  Ibe  cTUndrical  anger,  and  cannot  .be  cooreniently  broken,  Ibrn  it  k  proposed  to 
alndMe  a  trjangnlnr  claw,  ai  Ag .  £3,  tbe  internal  aotcbei  of  whiU.  take  hold  of  the 
itaK,ud  u  the  tool   riiei,  teing  it  ap.    For  nising  brokea  rods,  a  tool  like/c.  t4 

■  «rartiaiaBnpk>yed,  whieb  bai  an  angnlar  daw  that  tlipi  nudcr  Ihe  tbonldergf  llw 
wi,  ud  bnUs  it  fast  wbile  drawing  np. 

k  niriu  inpes  it  k  necessarr  to  intiodnce  a  tool  into  tbe  iniit'e  et  tbe  pipe,  by 
vkicb  it  win  be  hdd  fast.  Fig.  S5  k  a  pine-apple-tool  for  Ihk  porpoae;  ita  nrface  b 
entliket  n^  which  paMo  eanly  down  into  tbe  pipe,  bnt  catebet  a*  it  k  drawn  op; 
tnl  br  ibii  man*  bringt  tbe  pipe  with  iL  Fig.  M  k  a  qtear  for  the  taioa  purpoae, 
vUdi  eisily  entera  the  pipe  by  springing ;  al  the  ends  of  its  prxigi  there  aie  forka 
w^A  iSdi  into  the  metal  ai  it  k  drawn  np,  and  thereby  raite  iL 

Tittt  we  [be  new  impletnenla,  for  wbicb  (be  patent  wa*  granted.  In  the  proce«  of 
ktisf,  tSere  doea  Itot  appear  to  be  anything  new  proposed;  bat  thai  these  sereral 
M  ue  lo  be  employed  lor  boring,  packing,  and  otherwise  peaetntini,  raiding  ih« 
enti,  tad  eilncling  broken  or  Injured  toots.  There  are  also  suggeitioDi  Ibr  employing 
loii  bocbelt,  with  Talra  opening  apward  la  their  botloiM,  for  tbe  purpose  of  drawing 
nicT  rrau  ibcM  welb  wbea  tbe  wUer  will  not  Sow  over  tbe  enrfaee ;  also  ViH  pumpi^ 
TJU 1  nccessian  of  burets  bt  the  Mme  pnipow.  Bat  m  these  ingiesllant  pawew 
EttleiTuy  aoveltj  it  cannMbeUlendedloekimllwsi  u  part*  of  Ihe  patent. 

Tbe  oUer  geckijileal  ftraattai  are  sddora  propltloiis  ta  the  eaoftmellon  of  Aite- 
a  weBs, «  aecMWl  of  Ihe  eompaet  uaisiTeness  of  their  loeka,  of  ihe  Tew  Stsnrel 
'poms  places  in  them,  and  of  the  rarity  of  BlteriDi  strata  oTcrlyiog  reteali*e  enes.  It 
s  Iknfgre  Tain  to  attempt  thefbrmatianoraa  overiiDwiDg  apriait,  npon  tbe  above  prin- 
cipiei,  m  territories  «f  granite,  gneiss,  monntain  limestone,  aad  basalt.  Among  iransitioti 
ltd  sccoBdary  rormations,  tnch  welb  wHI  rarely  famish  a  sapply  of  good  water.  The 
MItrtfrata  of  alternating  clay  and  variegated  sandstone  contaia  so  maefa  gypsnm  and 
nek  nit  as  to  impregnate  therewith  the  waters  derived  from  them  to  an  anpalatable 
Joree.  It  k  in  tbe  sandy,  eakareoos,  and  argilkceoos  strata  of  the  Jnra  limeslOBe, 
aieed,  that  buringa  may  Dtoat  probably  be  mads  (br  t«ine  springs.  Tbe  bat  springs 
~'' '  '  -     •  -■  Moi  ID  primitive  rocky  dktricts  come  nndonbtedly  from  n 

~E,  and  derive  tbeir  temperature,  and  also  probably  theit 
p-seated  volcanoes  in  connexion  with  the  sea.  A  minktnie 
rcpnsealalioa  of  saeb  springs  k  exhibited  in  tbe  intermitting  fountains  of  fresh  wntei 
tsikcibMlderorTeiavitia.  Springs  oftbk  kind,  which  vary  with  the  seasons,  may  de- 
tin  tpartkm  oftheir  water  from  the  surface  ofthe  earih,  from  which  it  may  sink  through 
(Ms  in  tbe  primitive  rocks,  till  meeting  in  ik  descent  with  stony  obstructions  and  ascend- 
a;  ileam,  it  a  forced  to  remount  in  a  heated  state  U>  tbe  day,  like  Ihe  Geisen  In  Iceland. 
Tie  SMM  remnrkable  example  of  an  Artesiati  well  k  that  recently  formed  at  Oreaelle, 
•  wbobat  thesonthwestof  Paris,  where  there  waaagreal  want  of  waler.  It  cost 
B^  yean. of  difficnlt  Ubor  to  peiforate.  The  geological  strata  round  tbe  French 
cqikl  are  an  of  Ibe  tertiary  class,  and  constilute  a  basin,  like  that  shown  in  fig.  CT 
Tkbstuta  of  Ihk  basin  k  chalk;  i.  a  are  tertiary  strata  above  the  chalk;  n  b,  chalk 

■  ueiaeeuu*  earbonate  of  line  g  c  c,  i>  n,  green  sand  and  elay ;  i  i,  oolilc  and  Jon 
iMtone  (oNudtflfcaft) ;  i  a,  general  slope  oT  the  snrrareorihe  conntry  fromLangni 
HhrisiMA,  thekvelcftheMO.    Over  a  eirenlor  *paee,or  which  Park  b  thseeati^ 


the  ground 


...oogle 
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and  wUdi  is  bovnded  bj  tlu  tomu  «f  Imd,  lUutM  Bl«»,  8«ii«eFre.  IfegwbMir' 
Seine,  and  Ep«nuf,  th««e  strati  ore  found  upoq  the  Buriaoe,  ooaoealiog  theebaU;  but 
00  the  other  lida  <ut  t)ie»e  tovn^  the  edge  of  the  huia  being  pMud,  Uie  chalk  M  g«»e> 

■ui-   tWfM'  Vu-Mr- 

Ptiia.  Pro'lna.    Sgtne.  Liulinr.  Sslsa. 


rally  tha  nperficial  bed.  Bv  looUng  at  the  order  of  tbete  tertiarr  atrata,  ft  u  eMv 
to  perceive  the  obataeles  thatH.  MaLot,  the  engineer  of  the  well,  had  to  overeome,  and 
the  diffioultj  and  bamrd  of  hii  ondertakinf.  llie  inrface  at  Orenelle  CDnHisto  of  gra- 
Tel,  pebbles,  and  fregmeats  of  i-oek,  which  hsTe  been  deposited  bj  the  water*  at  lome 
period  anterior  to  any  histoilcel  record.  Below  this  layer  of  detritus,  it  was  known 
to  the  engineer,  by  geological  iudnction,  as  well  as  previous  experience,  that  at  Ore- 
nelle  marl  and  clay  would  be  found,  instead  of  the  limestone  which  eenenlly  fomtB 
the  immediately  snbjaceat  stratum.     He  was  aware  that  he  had  to  bore  about  440 

SumIsI  deep  before  be  should  arrive  at  the  sheet  of  water  (see j^nifv)  which  flows  in 
le  gravel  below  the  limestone,  and  supplies  the  welleof  St.  Ouen,Bt  Deois,  and  Stains. 
Umlenieiith  the  marl  and  the  clay,  the  ooring  rods  had  to  perforate  pure  gravel,  pUa- 
lic  elay,  and  fiottlly  ehalk,  which  forms  the  bottom  of  the  general  tertiary  basin,  as  we 
have  seen.  No  cueulation  from  geological  data  could  determine  the  thickness  of  thia 
itratam  of  chalk,  which,  from  its  powers  of  resistance,  might  present  an  almost  inaa- 
perable  obstacle.  Ibe  experience  acquired  in  boring  the  wells  of  Elbeu^  Rouen,  and 
Tours,  waa  in  this  respect  but  a  very  imperfect  guide.  But  supposing  thia  obstacle  to 
be  overcome,  was  he  sure  of  finding  a  supply  in  water  below  this  mass  of  chalk  1  In 
the  first  place,  the  alrata  o  c  below  the  chalk  poasened,  as  we  shall  see,  alt  the  necee- 
sary  conditions  for  producing  Artesian  springs,  namely,  successive  layers  of  clay  and 
gravel,  or  of  pervious  and  impervious  beds.  M.  Malot  coafidentlv  relied  on  his  for- 
mer experience  of  the  borings  of  the  wells  at  Roaen,  Blhent  and  Tours,  where  abun- 
dant  supplies  of  water  had  Men  found  below  the  chalk,  between  similar  strata  of  el^ 
and  gmveL 

Bat  one  other  condition  Is  requisite  to  insure  the  rising  of  the  water  in  an  Arteeiaa 
well,  nsmelj,  that  the  feeding  level  of  infiltrstioa  should  be  higher  (ban  the  orifice  ia 
the  bore  above  which  the  water  is  Co  sscend.  Tliia,  however,  turned  out  to  be  the  case 
with  Grenelle.  H.  Arsgo  bad  shown  tbat  the  water  of  tbo  spring  here  would  necos- 
sarily  rise  to  the  surhce,  because  in  the  well  at  ElbeoC  which  is  nearly  9  yards  above 
the  Uvel  of  the  sea,  the  water  rises  from  27  to  39  yards  above  the  lurjace  of  the  earth. 
and,  oonsequently,  from  86  to  SB  yards  above  the  ocean  level  Now,  as  the  orifice  of 
the  bore  at  Qreoelle  is  oalv  S4  yards  above  the  same  level,  it  follows  that,  if  the  iden- 
tical spring  be  met  with,  Uie  water  most  rise  above  the  earth's  Bui-faen  at  Grenelle. 

The  necessary  works  were  eommeoced  with  boring-rods  about  9  yards  long,  attached 
to  each  other,  and  which  could  be  raised  or  lowered  by  mechanical  power,  while  an 
Ingenious  method  waa  adopted  for  giving  them  a  rotary  motion.  The  diameter  of 
tbe  bore  was  about  S  inches.  The  instrument  affixed  to  the  and  of  the  lowest  boring- 
~-'  ""1  changed  according  to  the  different  strata  which  were  snocwsively  attacked; 


:e  the  subterranean  water  waa  not  reached 
n  as  was  eipected,  it  became  requisite  to  ealoi^e  five  several  times  tbediameter 
of  the  bore,  in  order  to  permit  the  work  to  be  gucceesfully  proiecntcd.  Accidents  oc- 
eurreJ  which  tried  the  psUence  of  the  projectors.  In  May,  18S7,  when  the  boring  bad 
•xtended  duwn  to  a  depth  of  418  yards,  the  hollow  tube,  wiUi  nearly  80  yards  of  tbe 
long  rods  sttached  to  it,  broke  and  fell  to  tbe  bottom  of  the  hole,  whence  it  becam* 
neceseary  to  extract  the  broken  pails  before  any  further  progress  could  be  made.   Tha 


Siffioulty  of  accomplishiu^  this  task  may  be  aonceived;  for  ths  different  f^'agoMiits 
were  not  all  eztrocled  until  after  tbe  constant  labor  of  IS  month*.  Again,  in  April, 
1840^  in  passing  through  tbe  chalk,  tbe  chisel  attaohed  to  the  boring-rod  got  detached. 
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Kntam  of  gr«Td.  At  lengUi,  in  Febnwrj,  IMI.  aA«r  li^fht  v«Bn'  libor,  the  rods 
miUtmif  dtMandad  arwl  ^nd^  hsriiw  pisrwd  into  tha  nnilt  <rf  tbe  snlitomnvui 
vvter  (o  locw  MtDgfat  Bfter  by  tlit  iodcbbgabls  enghiMr.  A  taw  h*un  lAsrwarda  ha 
na  I  ■  «ai  iIm  fiv  all  hi*  uiuoaa  tMli;  tor  lol  tha  Vatar  niae  U>  tha  nffto^  and  di» 
darged  itMlf  kt  tba  nta  of  S00;000  gaUoD*  par  howl 

Tte  daMb  rawihad  down  mi  ftOa  yardi,  oc  abiNit  tfena  timai  tbe  haightof  at  PanTi, 
TWpipabj  vhieh  the  water  reaebta  tha  mrijus  faaibtea  reeantly  aarri(4to  a  hsight 
■taiij  krel  with  tha  acmree  of  nipplT.  Ha  portian  of  the  pipe  ftborg  tba  groond  ii 
•BmiDiHlad  with  ■  moDumantal  paroda  of  omamaatal  eaipeatrj,  and  it  dbchargaa  a 
oiFahR  eaacada  of  alaar  w>t*r  oomnnalljr  into  a  eiFsnUr  iroD  reaarroir,  ts  be  thcnee 
oBTeTadbj  ■  latermlpipa  t«  tba  gKnud.  Ilia  water  ii  well  a^ptad  Inr  all domcatia 
an%  >a4  it  will  be  anlutiag,  baisg  ioppliad  frmn  tbe  iDflltratJon  of  a  ■orihoa  of  ooni^' 
br  Bearij  100  milaa  in  diuaatar.  Ilia  Arteaiaa  walU  of  ElbeD(  Room,  and  Toiin^ 
waicfa  were  Jwnied  manT  jtu»  age,  orarflow  in  iMTar-VBrjiDg  atreeine ;  aod  the  an- 
aeat  Arteaian  -well  at  LiUen,  in  ue  Pai  d«  Calab,  hai  fbr  abont  eeren  eaotnrlea  far- 
fJAti  a  eonatsBt  and  aqoable  aupjdy. 

Ike  affoTtaaitj  of  BMertalniikg  the  temperatnre  of  Iba  eartli  at  diflarant  depth* 
via  aot  BeKlaeted  daring  the  progreea  of  the  worki  at  Qranella.  llienxiianterf 
plaaad  at  a  3M>Ch  of  10  Tarda  in  tha  well*  of  the  Farie  Obaerratory  inTariablv  etand 
aia*Vahreabeit.  In  the  wall  at  QreuelJe  th*  theriDooieter  indicated  74"  Fahr.  at  a 
ItpOi  of  443  jarda,  and  at  BM  Tarda  it  itood  at  IB".  At  the  depth  fioatl;  arriTed  at 
rf  S09  farda,  tha  tcn^perataie  (Q  tbe  water  which  roaa  to  tha  ■nrfaae  waaS]°,  eorrob' 
intiiii  pretioa*  oaJeulatioiu  □■  the  gobject.  For  a  deaoant  of  BT3  yard*  there  ia  aa 
maeaae  of  tamperatgre  annal  to  M°  F..  wiiith  ii  SO-4  yard*,  or  Sll  feet  for  each  da- 
fMe  of  Out  Boala.  2tow  that  the  skilful  labor  of  w  manj  jMn  i*  taimiDBted,  the 
PanuM  regret  t^t  the  ■abtemueao  thaet  of  water  had  not  lain  1000  yard*  beneath 
tha  aorbe^  that  they  might  bar*  had  an  «*arflowiDg*trea(n  of  water  at]04",  to  lot- 
niah  ^  ekaap  mipply  to  their  nnmarona  hot-bath  eataE>li*h(DeBta 

la  baring  Arteaian  well*  through  etratified  fbrmatioo^  Bcraral  ahaeta  of  water  an 
nut  vithat  toeoeaaiTebeiaht*;  aaat  SLOiwd  tbeQi  are  fi,  a«eh  capable  of  ri«ng ;  oat 
of  thoa  ia  at  M  motrea  o?  depth  ;  a  aaoood  at  4Stii>n  a  third  at  SUm.,  a  fourth  at 
l9-30aL,  and  a  fifth  at  AG)m.  At  Tout*  there  va  S  aheeta  anaoaptible  of  monntinK 
it  96,  lOX,  and  120  ueba*  respcctirely  beneath  tha  Mufaae.  8«*en  large  aheeta  of 
&«A  water  Wert  in  like  manner  obaerred  ia  boiiag  br  eoal  sear  Dieppe.  Tbe  daep- 
eW  ibaat^  haTtw  tbe  graaleat  raperiiunimbeat  preamr^  in  general  gi*a  the  higheat 
hydnatatie  teret  'DiafiuutJty  of  watar  fnraiahad  by  avA  well*  maa  to  be  nMilj 
entant:  thna  the  wall  of  Orenetlat  near  Paria,  aantinne*  to  deliver  MOO  litna  par 
Hknte  at  tha  aartaea  of  the  ground ;  the  w«U  of  Bagt^  Jtear  roTMnau,  MOO  litre*  t 
&■(  at  Toonk  1110  at  t  metre*  abore  the  level  of  Ute  groond.  It  la  aaid  that  tome 
si  the  Aztedaa  well*  in  asd  ronnd  aboot  London  do  not  delirer  ao  muoh  water  a* 
thej  fomurty  did:  a  dafieian^  aaeribad  to  tha  Teet  qnaatitiee  which  hare  been 
^XB  op  fi^xD  thelower  iheetaof  wnterby  tba  nnltitade  of  ataameDgiBaa  employed 
taponpi^  Then  a  aapMo*  flow  of  water  frotn  ade^  wall  obb  be  oenimaaded,  it 
iB^  ba  naed  for  drinu  water  wbeala  with  great  adraatage,  lino^  from  it*  alerated 
t^ttrJBttire,  it  ii  not  bd4e  to  freeae;  and  for  the  aame  wa«na  it  ia  made  to  main  tarn 
a  ■udtMnperatora  by  mranlating  ia  pipae  tlirongh  the  interior  of  bMtoriea. 

ABUKa;  aaidofemdepotMh,  whieb  i*in  factobtainedfrcm  theaibeaof  piMitft 

i^SBS  OF  PLA5TB;  aae  AABwrormi. 

A^IBSt  runt,  ub  m,  *ee  Poimm. 
■     ASPARAGINE;  a  rayBtelliaable  prodset  extraoted  from  aaparagv^  couiiBting  of 
tfwaarbou,  lS-7>  aeot^  S'M hydrogen,  BDd4a-Bl  o^gen.     It  la moat eaaily  preeorad 
friBi  the  roota  of  manh-mBtlowt.    It  i*  a  earlona  ekiMUne^  bnt  hitherto  baa  bean  ap-     . 
pUtoiova. 

AfiKULTIO  PA  YEHENT ;  eee  BfTcmr. 

ISPHALTUM.    ^TatiTe  bitamen,  eo  eeUed  from  the  lake  Aaphaltitei. 

iSAT  asd  ASSATINO.  (OMpWJafteii,  FV. ;  A¥r*ibm  <n/  Sir  cofMt,  Qartn.) 
Urn  ia  tlM  prooem  W  whiah  the  qn^ty  of  g^  aad  eilver  cnllioo,  coin,  plat^  or 
nwfcil^  IB  eaeartaived  with  preeiwm. 

Ike  art «( amayinK  gold  and  ailrer  by  tkt  a^l  i*  founded  npon  the  feeble  affinity 
•UA  th tae  metala  hara  far  oxygeo.  m  oompariaon  with  copper,  tin,  and  the  oUier 
Aeafcr  nataU;  and  ob  the  teadeaey  which  the  latter  metalaliaTa  to  oxidize  rapidly 
■  L»tBil  with  lead  at  a  btgh  tempctatare,  and  rink  with  it  into  any  poron*^  earthy 
^^A  IB  a  tJiii^  #a*V>  or  ntrifonn  atata.  Ilie  peroo*  rani  may  be  mads  either  o( 
*e*d^ea,  freed  frvm  their  *olabte  matter  by  iimhiig  wMh  water;  «r,  ftrffaMy, 
rfbaaaed  boM*  radnead  to  a  fine  powder. 


..joylc 


IDl,. 

u>i«>ci<fiiiir. 

-^i.'tsr— 

8.IW. 

Otff. 

1000 

0 

's 

0 

090 

00 

1  >60 

900 

100 

7 

1  .70 

800 

300 

10 

1  1  SO 

700 

300 

U 

1  1  40 

600 

400 

M 

1  t  3S 

600 

000 

16  or  17 

1  >  3S 

400 

600 

16  —  17 

SW 

700 

too 

900 

16  —  17 

0 

1000 

16  —  17 

I  t  16 

BfamnUi  in>7  be  tued  •■  «  talwtitntc  for  lead  in  cnpdlation ;  two  perts  of  it  1>eiag 
aaztf  eqninlent  to  Ihm  oC  iMd.  But  ili  higher  prices  wilt  ^event  fti  general 
introdnctioa  unong  assay  muten. 

We  bejtin  this  nsiay  proeesa  by  weighing,  in  a  delicate  balance,  ft  certain  weight  t^ 
the  metallic  oiloy^  a  giuome  (  =  13*444  gr.)  it  mnally  taken  in  Fnnee,  and  12  grains 
in  this  eounlry.  This  welgbl  it  wrapped  np  in  a  tiip  oT  lead  Toil  or  paper,  shcnild  it 
eonsitt  of  seTeral  frmmenti.  Thit  trnrUl  ptuirei,  thnt  cnTcloped,  is  then  laid  in  a  watch 
glass  or  a  eaptale  of  copper,  and  there  is  added  to  it  the  propotlion  of  lead  soiled  to 
the  qaalitr  of  alloy  to  be  assayed ;  there  being  less  lead,  the  finer  the  silver  is  pmnmed 
to  be.  Those  who  are  mnch  In  the  habit  of  enpella^on  can  make  good  guesses  in  this 
way ;  though  it  is  tlill  gneas  woil,  and  often  leads  to  considerable  error,  for  if  too 
■nich  lead  be  used  for  tlie  proportion  of  baser  metal  present,  a  portion  of  the  silver 
it  wasted  (  but  if  too  Lttle,  then  the  whole  of  the  copper,  &c.  is  not  earned  off,  nnd 
Che  button  of  fine  silver  lemaias  more  or  lest  impure.  The  most  ejipert  and  eiperieneed 
isssyer  by  the  cupel,  prodnees  meraty  a  series  of  approiituate  conjectural  tksuIIi  wliicli 
All  short  of  chemical  demonstration  and  eertainty  m  erery  instance.  The  lead  mnst  be, 
■■  ell  cases,  entirely  n^e  Hum  silver,  being  such  as  has  been  revived  from  pure  litharge ; 
.  otherwise  errors  of  Ibe  most  aerions  Ifind  would  be  occasioned  in  the  assays. 

The  beat  cupels  weigh  \2i  grammes,  oi  193  grains.  The  cupels  allow  the  fated 
osjdet  to  How  throufih  them  as  thrangh  a  fine  siere,  but  are  impermeabEe  to  the 
partidet  of  metalt ;  and  thus  the  former  pass  readily  down  into  their  substance  while 
the  latter  remain  upon  their  surface;  a  phenomenon  owing  to  the  circumstance  of  the 
glassy  oxjdes  moistening,  as  it  were,  the  bone-ash  poirder,  whereat  the  metals  can 
eonlrael  no  adherence  with  iL  Hence  also  the  liquid  metals  preserve  a  hemispherical 
shape  in  the  cupels,  as  qaieksHTer  does  in  a  cnp  of  glass,  wh^e  the  fused  myde  spreads 
oier,  and  penetrates  theb  sabstanee  like  water.  A  cupel  may  be  regarded,  in  some 
measure,  at  a  titer  permeable  only  to  certain  liquids. 

If  we  put  into  a  onpel,  therefore,  two  metals,  of  which  the  one  is  unalterable  in  the 
air,  the  other  snsceptiUe  of  toydiiement,  and  of  producing,  a  Ter?  fusible  oxyde,  it  it 
obWoDS  that,  by  exposing  both  to  a  proper  degree  of  heal,  we  shall  succeed  in  separating 
them.  We  should  also  saeceed,  though  the  oiyde  were  infusible,  b;  placing  it  in  contact 
with  another  one,  which  may  render  it  fusible.  In  both  cases,  however,  the  metal  fhm 
t  =^    ta       which  we  wish  to  part  the  inydes  mutt  not  be  vulalile ;  it 

sbanid  alto  melt,  and  form  a  bntton  at  the  heat  or  capd- 
lationt  for  otherwise  it  would  continue  disseminated,  at- 
tached to  the  portion  of  oiyde  spread  over  the  cupel,  ai^ 
Incapable  of  being  coUecIed. 

The  furnace  and  implemenit  used  for  anaying  in  Um 
Boyal  Mint  and  the  Goldsmiths'  Hall,  in  the  city  of  Lm- 
don,  arc  the  following : — 

1  A.kjL,flg.  «8,  is  a  front  elevation  of  an  assay  fnraaee ; 
a  a,  a  view  of  one  t^  the  two  iron  roflcrs  on  which  the  Au^ 
naee  rests,  and  by  meant  ot  which  it  is  moved  forward  or 
backward ;  b,  the  ash-pit ;  e  c  are  the  ash-pit  dampers, 
which  are  moved  in  a  horixontal  direction  towsidi  each 
other  for  regulating  the  dranght  of  the  furnace ;  d^  the 
door,  or  opening,  by  which  the  enpelt  and  assays  are  inlnv 
'  dnc^  into  the  moSe  g  s,  a  moTcahle  fluuel  or  ebinney 
hr  wUeh  tbt  tataght  of  Oa  finaee  it  increased. 
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»M»atJlg.t»,h  a  tagnHalaz  Mdioa  oTjIx-Mi  a  a,  end  riaw  sf  U«  iflhni 
n  i  tbeuh-pili  e  (me  of  tiieMh-pii  dunperi;    d  Ite 

gMt,  ojtT  which  It  the  pUtc  apon  vhkh  tb« 
moflle  reiU,  and  which  ii  corered  with  kxm  nmrlr 
one  isch  Uiick;  /  the  muSe  io  iccUmi  rrprcMat- 
ing  Ihe  litoatioa  or  the  eup«t*  <  g  ihe  mouih-plue, 
WM  apoB  il  arc  laid  pieeea  of  dwreoal,  which  durJM! 
the  pmeew  are  ignited,  and  heat  the  air  thai  ii 
allowed  Io  pan  over  the  enjicU,  a*  will  be  inore 
fuUr  explained  in  the  eeqnel ;  h  tbt  tnterior  of  Ihe 
nirnaee,  exhibitlu^  the  ftael. 

The  total  height  oT  Ihe  niruaec  ii  1  feet  6}  inchaai 
(rmi  the  hottom  to  the  grate,  6  inehea;  the  grate, 
molDe,  {dale,  aad  bed  of  kam,  with  whieb  it  ii 
coTered,  3  inehei;  IiDm  the  upper  tntfaee  of  tba 
grate  to  the  eanmencenieiil  of  the  (hnoel  «,  Jtg.  M, 

■■-  21)  inehei;    the  fbaiiel  i,  6  loebea.     Ilie  Kimra 

oT  the  famace  which  receive*  the  mnflle  and  fael 

k  HI  inebei  hj  13  inebei.    The  eitenial  aide*  of  the  fnmaee  aie  made  of  plalet  of 

vmghi  iron,  and  are  lined  with  a  S-ineb  Hre-brick. 

eccc,fig.  70,  is  a  hMixontaleeelion  oTthe  fnmaee  orer  the  ttratei  ifaowing  the  width 

n>  oT  the  DMHith-piece,  or  plate 

of    wnnght    iron,    which    )■ 

6inchn,iDdthe  openinit  which 

receive*  the  muffle-plale. 

Fig.  71,  repre«ntf  (he  m* 
He  or  pot,  which  i*  I!  incha 
long,  6  inches  broad  intidet 
In  Ihe  clear  8)  :  In  height  41 
buide  meamre,  and  ncarlr  6) 
in  t)ie  clear, 

Fif.  Il,lhe  mnflle-platc,  which  it  of  Ihe  lamaiue  a*  the  bottom  oTlbe  mnOe. 
fig- 11,  mm  itpreaeaiaiion  of  Ihe  tliding-docr  of  the  noalh-pbite,  at  thowa  at  ^  ta 


ml,  Ihe  moath  of  the  furnace. 

Fif.  76,  Ihe  Iea«er  for  cleaning  the  grate. 

fv.  77,  a  larger  teater,  which  it  iatrodueed  at  the  top  of  the  fbmaec,  tor  keeping  a 
■npleie  lapplf  of  charcoal  aroand  Ihe  muffie. 

fig-  7S,  the  longi  used  for  ehar^ting  the  amft  into  the  eopt. 

fig  19,  rrpreMntt  *  board  of  wood  oted  ai  a  register,  and  It  divided  into  4S  eqaal 
coiiqianiDenL!,  apon  irtlich  the  usayi  are  placed  previoiiilr  to  iheir  being  introdaeed 
IMo  the  furnace.  When  the  opemlion  ia  performed,  the  cnpeb  are  placed  in  the  fnmaea 
n  BiBuiont  eormponding  (a  iheie  aa«ayi  on  the  board.  B)'  thete  loeant  aU  conftatioB 
a  noided,  and  wilhont  Ihit  regulirily  it  would  be  impoeaible  Id  preterre  the  aeenraer 
*Uth  the  delicate  operatioat  of  Ihe  aiiaf  er  require. 

1  ihtll  now  proceed  Io  a  description  of  a  small  atsar  fbinaee,  inAaled  by  Metcn. 
fafrje  and  d'Arcet,  of  Paris.  They  lerm  il,  Lt  PttU  FtmnMau  a  Coupdlt.  Fig.  BO 
"Praatala  this  fomice,  and  it  it  composed  of  a  cbioiDej  or  pipe  of  wreoght  iron  a,  and 
•Tlhe  fiiraacc  b.  tl  ia  1T|  inehet  hijth,  and  7)  iachei  wide.  The  Aimaee  is  taaati 
"thnepieGcti  of  a  dcoKAi  the  bodr  of  (he  fiwnMt  «|  and  Uw  uh-pit  ^whiakh 
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tMd  at  Ow  base  of  tlie  tlmaee,  Jlp.  SO  and  81.  'Die  jrindi^  [fleM,  or  ioSi'ot  (he 
hniace,  b,  bae  the  Tonn  of  a  hoQcrir  tower,  or  of  a  fioUow  erlinder.  flallened  eqniid]r  ut 
At  two  opposite  eidn  ;KiraI1d  to  the  axis,  in  tuch  n  maiuier  that  the  horiiontal  aection 
Ik  eHiplieat.  The  fool  which  gnpportt  it  is  i.  hollow  truncated  cone  flattened  Id  like 
nauer  npon  the  two  oppodte  aides,  and  haritig;  conieinaillT  for  its  baaii  two  dlipsea 

of    different    diom*- 

lera  ;    the    imalleat 

oo^t  to  be  eqnal  to 

that  of  the  fhmaee, 

to  that  thF  bottom  of 

the  Iktier  mar  euctlj 

&t  it.      The    dome, 

which  fonna  aa  arch 

abo^e    the   fiimace, 

has  also  ill  base  tW^ 

ticnl,  while   that  of 

the    Knperior   orifice 

bjr  which  the  snoke 

goeiDUl  presermthc 

eylinilrical  form.  The 

lube  of  wrooght  iron 

ii  IS  inches  king  and 

2}   inches   diameter, 

^     H       n,        j^^  "  /  \  havinftone  ofitsend* 

B J&  '  K       ff      ll      (^~1        Jh         i.l  "  'i"l«  enlarged,  and 

W/  ^     0.^     lU^       /*>^\4         BUshUy  conical,  thai 

_W  B.  t  /     C"*  7     \         ''    "'y    •**    ei""lT 

M      iBm^m^mBi  _     *'        ^-^        \t     fitted  or  jointed  upon 

£     W  M  mm'*    t — ]    IT""  '        •       J        the    opper   put    cC 

fl      i^'  k'\      H*  a  H  ^7  P— «  /"Ov  "•*  f^niaee  dome  d, 

■"ml  [      '      B.-^     ^  *— '  ,  f   "*>  Jif.BO.   Atthemuon 

of  the    conical   and 

cylindrical   parts   of 

I  he    lube,    then     ia 

placed   a   aiDBll  gal- 

lei7  of  iron,  e,  Jig.  80, 

81.    See  alao  a  ^att 

of  it,  jlf .  S2.    TUs 

gallerr  it    both    ia- 

genbns   and  nsefol. 

Upon  it  are  placed  the  cupels,  which  ate  thus  annealed  dtuiag  the  oidinory  work  erf* 
the  l\irnace,  that  they  mar  be  introduced  into  the  mnffle,  .when  it  is  brought  into  it* 
proper  d^ree  of  heat.  A  little  above  this  gallery  is  a  door/,  by  which,  if  thoaght 
laoper,  the  charcoal  could  be  intnidaced  into  the  l^imacei  alwTe  that  there  is  placed  at 
K  a  throttle  TolTe,  which  is  tised  fbr  regulating  the  draught  of  the  Amtaee  at  pleasure. 
Messn.  AnAye  and  d'Aicet  say,  that,  to  give  the  flimaee  the  necessoty  degree  of  hea: 
ao  a*  to  worii  the  aasajs  of  goU,  the  tube  miut  be  about  18  inehea  above  the  gaflerr, 
tix  annealing  or  heating  the  cnrnl*.  Tie  eiienlar  opening  j^  in  the  dcme,  JS$.  SO,  and 
ka  seen  in  the  Eeclion,  J!r.  81,  is  used  to  introduce  the  charcoal  into  the  famaee  :  it  ia 
also  used  to  inspect  the  interior  ofthe  ntmace,  and  to  arrange  the  chnrecal  round  the 
muffle.  This  openiog  is  kepi  shut  during  the  working  of  the  lUmace,  with  the  mouth- 
piece, of  which  the  face  Is  wen  at  nyflg.  81. 

The  section  of  the  niraace,  fig.  81,  presentt  severtd  openings,  the  principal  of  which  is 
that  of  the  muffle;  It  la  placed  at  f;  It  is  shut  with  the  semicircular  door  m,fig.  80,  and 
seen  in  the  section  m,  fig.  81.  In  front  of  this  opening,  is  the  table  or  shelf,  upon 
which  the  door  of  the  muffle  is  made  to  advance  or  recede )  the  tetter  q,  fig.  81,  shows 
the  Ihce,  side,  and  erost  seetion  of  the  shelf,  which  makes  part  of  the  funtaee.  Imme- 
dtstetr  nnder  the  shelf,  is  a  horiEontal  slit,  (,  which  is  pierced  at  the  level  of  the  npper 
part  ofthe  grate,  and  used  fbr  the  introduction  of  a  slender  rod  of  iron,  that  the  grate 
tmy  be  eauity  kept  clean.  Hiis  opening  is  shut  at  pleasure,  bj  the  wedge  represented 
It  kiflgi.  SO,  and  81. 

Upon  the  back  of  the  furnace  is  a  horiiontal  slit  p,  fig.  81,  which  supports  the  flrA- 
Mck,  I,  and  opon  which  the  end  of  the  muffle,  if  necessair,  tear  rest )  %,fig,  81,  is  the 
owning  in  the  (brnoce  where  the  maffle  is  placed. 

The  plan  of  the  grate  of  the  f^imace  is  an  ellipse :  fig.  83,  is  a  horizontal  view  if  ft. 
The  dimennons  of  that  ellipais  determine  the  general  form  ofthe  fbmace,  and  thickncai 
ofthe  gtnte.    To  give  strength  and  stdiditj  to  the  grate,  it  ii  encircled  bf  a  bar  or  hoop  d 


>MMtii  vmtt,  ImnagAt  gnaUr  hM«  Maw,  Ikat  tfaa  i^m  nar  nwM  wailj  Ul  is- 
lolhe  Mhfit.  ThelMI«T«^jb;81,«b>mlwfe(ia<irikwakolM.  ThefMteiicn- 
pcrtad  bjr  *  MuU  iMnk  or  dMtt  tnkiiif  put  of  tha  biraaas,  MMMst^  «f.  SI. 

1W«biM^<;  bm»MOfaiii^fimbM,tm.  81;  and  »  4iiit  vtn  naeMMir  t»  th« 
Mrtkfice^  r,j^  SOasd  8L  '    ' 

Ik  giTO  atrcutk  ani  aolidiB  to  tL*  b 

FifK.  M,  83,  BA,  BN  new*  of  tha  m_ 

Kf.  87,  ■  a  Ttaw  rf  a  arMJUa  tat  ai „    

•MMMthoMBSedbjaaiajMi  ia  tbitu  ordjaary  fci— um. 
/^K  »1    and   n  aT«  rievi  ol  tka  haad^MT*!^  naad  far  ttUof  ttia  hrnaoe  wttk 

ta  and  81.  ^^    "  ^      -^ 

ncaBaaa-iiM««wtaigi.brwbicikih>BMna>»eka«KriiBl««w«M|Mli,nd  by 
«Ud  the  ktter  are  witbdisvn  fhm  the  ftiraaee,  m  wdl  a*  Oa  Immt  At  riaiahf  tb 
fBktf  Ike  Aunao,  are  HHlar  lo  tfaow  oted  in  tkc  Briliah  Mlat. 

fa  die  (biMoe  af  tltc  Hkt  akoM  dtanfbed,  the  ambv  of  BH|n  Ibal  van  be  aade  «l 
«e  toe  b  45.  The  Mine  anolMr  of  e^da  aa  pot  iaU  the  bh&.  Hie  furnaee  ir 
Iks  tOai  wilk  elniMal  Ui  the  lop,  and  apaa  Dm  an  laid  ■  few  ;■•«»  abeadT  (Biud. 
la  *e  omne  «r  Ikiee  boon,  a  titlfe  bmr  or  kM,  MCMdug  lo  drewMUnoM,  the  wbole 
B  jgahed ;  dwinK  vbich  finoi,  tbe  nnflle,  vUch  la  mmte  ot  fiie-ckrt  ■  gndoaUj 
halei  to  redneM,  ead  m  pfeveatad  &ob  ttaddag  i  wUdi  ■  loa  nfvlaj  or  aidn  toddw 
■amue  oT  tea^aMwc  wcmU  aol  fail  to  do  ■.  Ike  cnpek,  aka,  bitiiw!  prapeilr  aaoMk 
id-  AH  BOirtnre  bug  diipeHedi  tber  are  ia  a  It  Mate  lo  iee«TC  tb«  piece  of  ditf  or 
aaU  to  be  Monyod. 

The  crcater  can  that  ia  enrdMd  ia  tUr  opmtiM,  Ibe  lew  KaUr  k  Ifae  aMiqw  to  ae- 
^•dansfran  tbebteaki^of  theanaei  wbieb  b  both  e^earive  and  mo^hMme  to  tt 
pnpedraaB  Ibe  nunaoe. 

The  capdi  osed  in  the  avar  T'OBot,  are  nade  of  (be  aAe*  af  baal  b«M*  (pkotphate 
tffiHr).  tntbieB(iFalMiBt,lhe«grc*tifoi^eman*eketodftrthiBpwpaaetandthe 
««*ei  pndneed  an  absM  bar  tine*  tbe  expenae  at  Ibe  benaaah,  wed  ia  Ihe  proMN  ol 
c^eSatian  apan  a  laige  nak  fia  maeh  dopcwb  190a  tW  acenraei  of  an  mmt  «f 
pM  sr  aflrer,  vbse  a  imm  of  Mlba.  mr  in  Ibe  tnt,  Mtd  60Ua  tnr  k  Oa  tew^ 
iMtones  it  detotoned  Vj  tbe  aaalni*  of*  poMin  aM  eteaediag  30  Inr  fiaiai^lhat 
May  fVMaMiOB  which  Ibe  ImitMt  cxpaieoee  baa  aagganled,  ii  oaed  to  obtain  aa  aacM- 
nte  icaalL  fienee  tbe  attoliaa  paid  to  the  tdaelicB  orthe  w«)n>periDaleriakAr 
■ilriag  Ibi   iii|iili 

Tbe  enpek  ate  romed  ia  ■  eircnlar  moald  made  «f  cut  Meel,  vorr  niedj  tanad,  bf 
■biA  McaM  iher  uc  cMitr  Aeed  from  tbe  monld  when  itnck.  Tbe  biMCMh  it  naed 
mku.»ul  wHk  a  qoantitr  of  tratar,  nffieieBt  to  make  tbe  paitialet  ^ben  Aialj  tegMb- 
a.  Thr  dicnlar  moald  it  GUcd,  and  prcMcd  level  witb  in  tatAcei  after  vlueb,  a  paade 
s  lauiBiei,  bavii^  it*  tad  niedr  toned,  of  a  ^obolar  sv  eaam  tbape,  and  of  a  tiie 
t^nal  to  the  d^ree  of  eoneavitjr  witbed  to  be  made  in  Ibe  rape)  ftr  tbe  receptwo  of  tbe 
ittar,  it  placed  upon  tbe  aibe*  in  tbe  oioDld,  and  dnck  vjlh  a  hanuner  nnl3  Ihe  eapd 
b  praiperiT  fermad.  Tbete  eopdt  are  aHotrad  to  dry  in  -  -  - 
BR  oaad.    If  the  veaiher  ia  tine,  a  finUight  will  be  ti 

Aa  aati*  naf  pmve  di&etiM  lor  aeieral  naaoni 
mdt  loath  oyilBlline  vegalatioot  oa  ill  Ntftce  with  and  fbree,  aa  to 
a  pettiaB  of  ibe  tihrer  omj  be  tbiMni  ool  of  ibe  copd.  When  the  auface  of  Ibe  bead 
>  di£  and  flat,  the  omoj  h  enntjderail  to  have  been  loo  hot,  and  it  iadicatn  ■  loai  of 
Mirer  ia  fntoet-  'When  the  tint  of  tbe  bead  ia  sot  nniloTin,  vhen  iti  inferira'  nrfiee  k 
habfalr,  when  fellow  tcales  of  <ajAe  of  lead  ronain  on  the  bottom  of  tbe  eopel,  and 
fle  bead  adherea  itronglr  to  it,  by  thete  ligni  it  it  jndgtd  the!  Ihe  avay  hu  been  loo  eold, 
•■d  that  tbe  ailTer  reuint  tome  lead. 

Lattly,  the  away  ii  thought  to  be  good  if  (lie  bead  ii  of  &  tovnd  fiinn,  {Tilt  nppertw. 
fee  it  trSlianl,  if  it*  hnrer  tnrfase  ia  gnumlar  and  of  a  dead  white,  and  if  it  tepaiataa 
Nad^fioa  the  cnpeL 

Afla-  tbe  lead  ia  pat  into  tbe  cnpel,  K  gelt  inunqdiatelr  corerad  with  a  coat  of  ozTde, 
rtiAietiita  theadmiitiraofthe  ttlTerlo  be  auayed  iaio  Ihe  melted  metal;  to  that  Ihe 
dor  on^A  fooB.  When  a  bit  oT  ailtrcr  it  laid  on  a  lead  bath  in  Ibis  predincnent,  we 
veiliwim  abool  liv  ■  bmg  lime  wilbovt  dittolriog.  In  order  to  avoid  thii  retull,  Ihe 
thn  it  wrapped  np  in  a  bit  of  paper;  and  tbe  carbureted  hjdrogan  geoeraled  bj  itt 
»^i>itiiai  rahMei  Ibe  Bbn  of  the  lead  oirde,  gfrea  the  hatb  immadiatolr  a  bright  no- 
kfc  Inrtre,  and  enable*  tbe  Iwo  metal*  rtadO;  to  eombine. 

^•tke keat  liM^  ibeoiETde  oflcaddmnronad  tbont  orer  the  torfbee,  tin  tt  b  tb- 


..jogic 


M  ASSjlY. 

■orbed  br  the  MpaL  When  dte  lead  i(  VMted  to  •  eotaia  dcfre^  •  verr  dtl>  fllm  of  ii 
Mlf  tcawiM  oa  tlw  Nl*er,  which  cMtat  (be  iriditeeat  kppe«uruee,  like  the  ctdor*  of 
M^-babUes  i  ■  phewMaeacn,  called  bf  the  old  chemisti,  fnlguration. 

When  the  enpd  co<dB  in  thafKosiewof  the  tttj,  IbeoijicenalioDorthelod  cease* 
and,  initead  aft.  Terr  liquid  vitieon*  oirde,  >b  impwfeetlr  melted  oxyde  ii  ronned,  whict 
the  enpel  cannot  abtorb.  To  eorreet  a  cold  avay,  the  tevpeiatnre  oT  the  fbrnace  oDghl 
to  be  nited,  ud  pieeet  oT  paper  enght  to  be  pnt  into  the  capd,  tOl  the  oiT<Ie  of  lead 
which  adheics  to  it  be  reduced.  On  keeping  np  the  heal,  the  aswy  will  resame  its  onU- 
uaTTlnin. 

Pure  tilTeT  elmoet  alwaji  Tc^etatea.  Some  ttaeea  of  copper  deiCior  thii  property, 
which  It  ^iandf  dee  to  the  MCfgen  which  the  lilTer  can  abeorb  ^lile  it  is  in  Tiuion, 
■od  which  it  ditengeged  the  monent  it  tolidiflet.  Aa  eicett  of  lead,  b;  Kmorii^  all  the 
eomer  at  aa  eailf  itafe,  toadi  to  canie  the  Tafetalioa. 

The  br^ienii^  it  canted  br  the  brat  erolTccI,  wbeo  the  bnttoa  peete*  rnnn  the  Ugnid 
to  the  lolid  itate.    Man;  other  tntntances  pretent  the  tune  phencmeuon. 

la  the  above  opentioa  it  it  necestarf  to  emplor  lead  which  it  ray  pure,  or  at  least  Tree 
ftom  •liver.    That  kind  it  called  foar  lead. 

It  hu  been  obterred  at  all  timet,  that  the  aiyds  oT  lead  eanin  ofT  with  it,  into  the  ca 
pd,  a  little  silver  k  the  Mate  of  aa  ox^de.  This  eBeet  becomei  lets,  cr  ereti  ditappeara, 
when  there  it  tome  copper  remaining;  and  the  more  copper,  the  lett  chuice  there  it  of 
any  ulTer  beinx  lovt  The  lost  cf  silver  iocreates,  on  the  other  hand,  with  the  dote  of 
lead.  Hence  the  reuon  whf  ii  is  to  important  to  propottion  the  lead  with  a  precision 
which,  at  Oitl  tig:ht,  would  appear  U  be  laperflBoni.  Hence,  also,  the  reason  of  the  at- 
tempt* wbieh  hare,  <tf  late  renra,  been  made  to  change  the  whde  tTttdn  oT  sQver  aitaya, 
•ad  to  have  reeonrte  to  a  method  dempl  flmn  the  above  cauiet  of  errw, 

M,  d'Aicet,  ehan[«d  ^  the  Cnmmimiion  oT  the  Mini  in  Parit,  to  eiatnioe  Into  the  jna- 
tiee  or  the  rtdamaUont  made  br  the  French  lilTertmitht  ai^ntt  (he  pnUk  assays,  at- 
eeitained  that  they  were  well  (banded;  and  that  the  remit*  of  cupellatian  gave  Tn-  the 
aUoyt  belwen  897  and  903  thontaadlht  (the  Umilt  oT  their  ttandard  coin)  an  inferiM 
ilandani,  by  from  4  to  5  Ihounndth  pacts,  from  the  ttandard  or  title  which  thonid  result 
ftom  the  atotdute  or  actual  alloy. 

The  mode  of  assay  tbowi,  in  fact,  that  an  ingot,  eipsimentally  composod  of  900 
'  11  of  line  sUver,  and  100  thouiandtht  of  eopper,  appeart,  by  cnpenatian,  to  be 
,  ..  .  .  iost,896or  897  thaiuandtht;  whereat  fine  silver,  of  1 000  thoucandtha, 
»  out  nearly  of  lit  real  standard.    Coateqncatly  a  director  of  the  Hint,  who  ghoiild 


d  hit  alliy  with  fine  silver,  would  be  obliged  to  emplnj  003  or  904  thontandllu, 

that,  by  Uieatiay  in  tho  labomtory  of  the  Mint,  it  thoold  appear  to  hive  the 

Maadaid  of  MO  tboutaadUw.   Tbete  3  m'4  tbMuandths  woeld  be  loit  to  him,  since  they 


in  Older  thi 


Wttold  be  di^nited  by  the  mode  of  attay,  the  definiiive  cciterion  of  the  quantity  of  tilver, 
Viriiieh  the|OfBamenl  keept  coanl  Ihnn  the  coiner  of  the  money. 

From  the  ncperimentt  tnbieqieaUy  made  1^  H.  d'Arcet,  it  appeart  that  tilver  aatay* 
always  tuffes  •  loat  of  the  precioat  melal,  which  variot,  however,  with  the  ttandaid  of 
the  alloy.    It  it  I  thouiawlUi  fw  fine  tPver, 

4-3  Ihontandtht  for  silvo'  of  900  thoutandtht, 
4-9         —         for    —    of  800        — 
4-2         —         for    —    of  BOO        — 
awl  Aroiaiibei  (bereafler,  profcresavely,  till  the  illoj  coataint  cnly  100  IhoniaDiItlis  of 
^ver,  at  which  point  the  k»a  it  only  0-4. 

AsMyt  resetted  by  the  Comniiisianaf  the  Parit  Mint,  fnun  the  atsayert  of  the  prin- 
eipU  Boyal  Hint*  in  Europe,  to  which  (he  tame  alloyt,  lyntheticaUy  compounded,  were 
■nt,  afforded  the  retultt  interibed  in  the  following  table. 


MiH*«rUi*AKV«. 

(atiw  ^w  Ihty 

...>UJAI|U>. 

m^u. 

(ODnllL 

m  Bill. 

Vienna 

946-20 

808  40 

795-10 

A.  H.  Vcrvaet,          ditto        - 
D.   M.  Cahren,    Attayer    in 

Aoisierdaa 

94700 

895-00 

79S-00 

Mr.  Bingley,  Attay  Matter     - 

London 

946-29 

896-25 

794-28 

Mr.  Johnson,  Amyer     -        - 

933-33 

883-50 

783-33 

Inspector  of  the  BCnt     -        - 

Utrecht 

04500 

89S-M 

799-00 

Asiayei  of  the  Mint        . 

Naples 

945-00 

891-00 

78T-00 

Aitayer  rf  Tiade    - 

945-00 

891-00 

787-00 

Anayer  of  the  BOnt       ■       . 

Altona 

Sl:¥ 

^^ 

3^1 

AJBUT.  » 

n«M  MMlk,  n  'wd  M  tkoM  to  all  smK*  Mnk^  otaiud  IKm  Uw  aUcM 
hrivm  avijCR,  wpnc  idcMkal  ■Bojpi  of  wlver  ud  copper,  pmc  that  lue  mode  of 
imaj  applied  lo  thca  bnagi  o«t  the  itmtMit  loo  low ;  utd  ftarther,  IbM  the  qnuUtf 
tf  «h«r  aanked  or  dkgmieed,  ■  not  aailbni  Re  tbtae  dUTexail  wriaewt  unj  nuufh 
4a  tlbr,  Gtr  euD^Je,  U  tbe  tfudwd  of  900  (koaaudlbi  b  jadged  •! 

Ike  UlBl  of  Pwtt  W  hare  ■  (tudud  of  896^ 
AtUMofVieMui  —  M8-4 

—  Hadnl  —  BSI-? 

—  NaplM  —  B8I-0 

Tie  id  tkm  ao  deartr  sadc  on  «f  a  Idm  fa  the  ftaadard  of  lOwtt  buIUoD  and  tol^ 
note  Ike  moat  aoinaa  atteatioB  i  and  it  will  apTrar  aal(«iahin(,  peitapa,  that  a  thiB| 
mamg  eiaj  day,  ihonU  hare  ramaincd  for  m>  hmf  a  ttnie  fa  the  daifc.  tn  rMJitfj 
towns',  the  fcel  u  not  aew ;  ■•  the  itrj  paiDtnio*  and  well-made  eipcrimeott  it 
lOettfioD  I7M  to  1763,  which  are  retated  fa  the  memoin  of  the  Acadnny  of 
Weneei,  tkaw,  in  the  lilnr  aaayt,  a  lata  ilill  gnata  than  that  wfaid  wag  eiperieneed 
iddl  ia  tke  tmhonMtj  of  the  CommiMioa  of  the  Fteaeh  Mfatt  But  he  ihonght  that, 
~  >  the  natliEa  fa  geaetal,  it  wu  tM  wodh  while  cr  pradeai 

aarfag,  to  give,  with  ecrtaintr,  the  ataadard  if  tilra'  baHioo,  ihoold  bt 
olinlf  faJep^MJau  of  the  Tariahle  dreniuUBee*  of  tetnperalBK,  aad  the  onifiiawa 
rnponiaaa  of  copper,  to  difieoll  lo  TCgnfate  br  the  Bcn  judgnieBI  «f  the  iniKa.  The 
paeeea  b;  the  baaud  way,  rccosMieaded  br  me  to  the  Roral  MiM  ia  1829,  aad  n- 
hailed  a*  to  Ha  priad^  belbte  the  Right  Hoaorable  John  Hcrriea,  thea  Matter,  fa 
ISO.  haa  an  the  areufaa  aad  ceitaiatT  we  eooU  with.  It  it  Iboaded  <m  Ihe  well-kao«a 
diMotredfa  aitile  add,  to  be preejpilated  in  aclUwideMr 

,_._  ,  MB  oTieaealtiorbTmahalicacidi  but,  iuleadofdeier- 

( the  wei^l  of  the  chloride  of  niter,  which  would  be  •oawwhal  unceriaiB  aad 
laucr  lafiaaa,  oa  aceonni  of  the  diffieatty  of  drjiag  it,  ve  lake  the  qnaDtitjr  of  llw 
autadaa  of  aea  aah  which  liaa  been  aeceamr  for  (he  pTKipilalion  of  the  tilvei.  To 
pailheiauctaa  ia  tsecnlioa,  aliqaor  it  prepared,  coDipoacd  oT  water  and  tea  tali  in  tack 
inpaatfaaa  Aat  lODO  meaaona  of  thi*  liqDar  mar  prceipilatc,  completely,  12  paini  of 
Akt,  put.  Lily  pvc^  or  of  the  (taadard  1000,  previow);  diMolved  in  nitric  acid.  The 
Btaiw  tkoa  prepared,  gire*^  ioupediately,  the  ine  ifandatd  ef  any  aUoy  whaterer,  of 
iftawaMl  eoppa,  by  the  weight  of  It  which  may  be  neccmary  to  predpilale  12  gniu 
«f  Ikfa  allof  U^  for  example  906  taeeaOKi  bare  been  reqaind  to  precipitate  Ibe  I! 
gnaa  of  alloy,  k*  ataadard  wonU  be  900  tkoataadlkt. 
Tie  pwctii  by  the  haadd  way  it,  to  to  (peak,  independent  of  Iho  operator.    Tha 


aUle  tkere  ronaiu  in  it  1  thoDMUidih  of  melal.  The  proceai  ia  aot  Icdioni,  and  fa 
"f""""— *  haada  it  may  riral  the  enpcl  ia  lapidily ;  it  hai  the  advantage  o*er  Ike 
eapd  aC  being  aiore  withm  the  reach  of  ordinary  operalon,  and  of  BOt  reqniring  a  kwf 
^pRstioohip.  II  it  partiealarlir  naeftil  to  loch  aaaayen  aa  hare  only  a  few  auay*  to 
■ake  daily,  as  it  will  mat  then  Tery  little  time  and  elpenic. 

By  agitatmg  tnikly  daring  .wo  mfanlci,  or  thereby,  the  liquid  reademl  milky  by  > 
Ihe  laecipitatioa  of  Ihe  chloride  ^  tiher,  it  may  be  anflidenily  elatified  lo  enable  nt  W 
ayfietiaie,  afler  a  ftw  niomentt  of  repoee,  Ihe  diitiirbanee  that  can  be  prodaeed  in  it  by 
Ac  ■idiliiai  of  1000  of  a  gntn  of  tilver.  Flhration  i*  more  efficaciooa  than  agitation, 
iipiiiallj  wken  it  fa  anfioyed  afterwarda;  it  may  be  tomdimca  nacd ;  bal  agitation, 
miith  H  nnck  moe  ^anpt,  fa  geairally  niffieient.  The  pretence  of  lead  and  copper, 
m  aay  other  metal,  eieept  mereniy,  hat  n  pere«p*ib'c  iadaenee  on  the  qnanlily  of  aea 
^  aaeeMary  to  pnc^ifala  Ihe  tUvo'  i  thai  i*  to  aay,  Ihe  tame  quantity  of  dlicr,  pDi* 
m  aUDfcd,  reqairea  fix  iu  preeipilatioB  a  conatanl  qoantity  of  Ihe  aolntioD  of  wa  nlL 

Sa^otiag  that  we  operate  npcu  a  gramme  of  pore  tilrer,  Ihe  tolnlion  of  (ea  lah 
(agfa  to  b«  aaeh  that  100  c^AiBetrca  cube  may  prcdpiutc  exactly  Ihe  whole  lilra. 
nie  (taadard  of  an  aOoy  ia  given  by  Ihe  aufaber  ot  thoqnndtht  of  aohiiion  of  aea  nit 
■cecMary  to  preeipilaM  the  ailrcr  eoataiaed  fa  a  gramme  of  Ihe  alloy. 

Vbe«  any  moeaiy  fa  aceidealally  preaenl,  which  it,  howerer,  a  rare  oeeaimte,  b 
ii  Hade  abviont  by  the  pred^laied  chloride  reauining  while  when  npoacd  lo  dayligfa^ 
ahiiaa  wken  Ibcn  it  bo  ncnnry  preteal,  h  beeomc*  tpeedUy  fint  gray  aad  thea 
|ait|e^  saver  ao  eonlamfaalcd  rnval  be  am^ly  igaited  fa  flttion  before  being  aanyed, 
■d  iH  lo«  of  weighl  noted.    Ia  (hfacaae,  a  cnpel  atMy  mntt  be  hadn 


..jogic 


100 
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•TiAidilODgninmM  wm  pcMipJWeaxMtfroMgmiBaw  WdlTCT.  Bat  iMlMd  of 
pwe  Mlt,  wUck  ii  to  ba  ptoeaiti  with  dlfflenlt]'.  and  wUch  besidea  axj  ba  allerad 
nadilr  brolwc^tii'e  the  hnmidilT  d'  tbeair,  m  aoM«ntnU«(l  wlntioa  oT  the  MS  Mlt  «C 
tonuMTCe  is  to  be  prafared,  of  ^AiA  •  Ivg'  qualiir  nay  be  pcqMied  at  ■  tisw,  lo  be 
kept  ia  mervB  for  on,  m  It  it  inuad.    JiiMnuiiM  d«  Oag  Xwioe. 

Pr^mltoa  0/  M«  Norm;U  Soirtiw  «/■  Sm  Bai/,  <bA«  mwuuroi  iy  Foiiiin*.— The 
DMtiire  b;  weight  hu  the  •dvaBlage  of  being  irtdepcndeat  of  lemperatare,  of  liavinj 
tlte  MUM  dqm  of  precitioo  u  the  balance,  aad  of  Manditig  in  need  of  no  ooneeCioa. 
Hie  mcaeore  by  vtdome  liu  not  nil  these  ndnutngsn^  but,  bf  giving  it  enffident 
predion,  it  ii  man  rai^  and  Hqnile  inffWitnar  for  the  nniMnna  ilailv  unTKAfthe 
DunL.  nit  nonnal  aolatioa  i»  to  mnd^  that  a  Tt^nme  e 
of  water,  or  100  centinetnt  cabe^  at  a  4et«aninaM  Umt^a 


the 


gramme  of  tilver.    The  idalion  nar  be  kept  at  ■ 
eaM  the  anaj  itaDda  in  waat  of  k>  oarreetwa  1  or  if  ila  tenpcnnira  be  nrirtta, 
uwr  mnrt  be  can«eted  aeeotdiag  U  it*  iBflaeaca.    Thae  two  citeatatlaDcei  imAn 
change  in  the  principle  of  the  proeeit,  bnt  ther  an  loffieieattr  iupwlanl  to  W 


•^  modifieatiou  in  tbe  awaiatui.    Eipeiiesee  Jim  decided  the  prateaoe  in  Aivcw 
of  apptfins  a  eorreeiion  to  a  variaUe  lemperataie. 

~  1  TolnnMof  iWcabiccenllaetreabr  meaniofa^JpidM,^.  n, 

■0  gauged  that  wben  filled  with  water  sp  to  Um 

miric  a,  (,  and  well  dried  at  ila  paint,  it  wlD  nm 
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of  16C.  (WFnh.).    We«^ 

parpoeelr  at  CMefflaXibeeaneeaDertlie  oeamtion 
of  ibe  Jet,  the  ptpctte  May  ■■U  f^niWi  two  ar 
thiaa  dn>pa  of  liqtnd,  which  matt  net  be  Beofltcd 
The  w^ghl  of  At  Tolame  of 


balf^  at  modi,  or  loa  qnarter  of  atbonaandth,  md 
the  diScTMce  fiiHB  Ike  mean  wUl  be  obviooalj 
twice  let*, «  one  halC  Let  n*  indieate  Ae  Boat 
•imide  manner  of  t^iaga  uwnw  of  Ae  notnal 
tolntioa  of  tea  Mdt. 

AAor  harii^  ndBBiaedttie  berit  ceTlbepliienB 
ia  the  eolnlioa,  we  apply  tnetiaa  by  the  month, 
to  Ibe  nfver  a[Ue«,«ad  tbenAtriaite  ttie  liqaid  to 
d,  above  tho  eiicnlar  liM  a  i.  We  neat  apply 
'nntlj'  the  fbraftigv  of  eoe  baid  to  tUi  oiMBe, 
icmore  the  pipette  Ann  Hie  UqnU,  and  sefze  it 
aa  repmaatad  in  ftt.  94.  The  mark  a  b  betog 
plnecd  at  the  larel  cr  the  eye,  we  make  the  tor- 
tiee  of  Ibe  tolBtkm  become  eiaetly  a  taniRnt  lo 

__  . »b.    At  the  iaatant  it  becomea a  tai^ent,  w«  leave  Ibe  beak  c  of  the  pipette 

i^n,  by  taking  away  the  Soger  that  had  been  applied  to  it,  and  wilhool  ehanging 
aajtUog  elae  in  the  poaUioa  of  tbe  handt,  we  enpty  it  into  the  bollle  which  thonld 
'TCMive  the  tcdntion,  Uking  care  lo  rauore  ft  whaamr  the  efflax  has  ran  ool. 

If,  after  Ailing  the  p^tette  by  MCtioa,  any  one  ahonU  find  a  difflenRy  hi  applying  Oie 
Iteefit^er  faat  enoogb  to  the  upper  orifice,  witbont  lettiag  tbe  liquid  nm  down  below 
Ihe  maik  a  b,  he  ihauld  ramove  the  pipette  itwn  Ue  tolntkn  wiA  ite  top  atiU  eloaed 
with  his  tongoe,  then  apply  the  middle  finger  of  otte  of  kit  hande  to  the  lower  orifice ; 
aflei  which  he  may  withdraw  hia  toagne,  and  apply  Ihe  foicSnger  of  Ihe  other  hand  to 
the  orifice  previoiuly  wiped.  Tlut  mode  of  obtaining  a  meaanre  of  Dolmal  solDtion  of 
tea  lalt  i»  very  tiir^e,  and  rcqnirta  nocDoiplex  apparanM :  but  we  ehall  taidicateanotber 
nanipuktioB  nill.euier,  and  also  ucve  exaet. 

Ia  tbia  new  procesi  Ihe  pipette  it  filled  ftmn  Oa  top  like  a  bottle,  inttead  ef  'b«li» 
'  i.'  Fig,  00  repnaenta  Ihe  appaiatm.  s  snd 
_  ip-coek  B.  Tbe  npper  oBe,iapped  bitarioi4y, 
ly  meast  irf  ■  eock  tu^per  l,  the  tube  t,  wUeb  admili  the  tolation  of  sen 
■ah.  The  lower  locliet  ia  cemcDted  <m  to  Ihe  pipdia  j  it  bean  a  amaL  air-cock  a',  and 
a  tcrew  plug  v,  which  regulatea  a  minala  opemog  Mended  to  let  tbe  atr  enter  vnr* 
■lowly  into  the  pipetfas.  Below  the  ttop-eoek  ■',  a  Hirer  lobe  if,  of  narrow  diameter, 
•oldered  lo  tbe  todtel,  leada  the  tcdntion  lato  the  pifitt,  by  allowing  tbe  air,  wMch  it 
diwiacea,  to  eanpe  by  the  ttop-ooek  a'.  Tha  anew  jitag,  with  Oe  itfltad  bnd  v', 
MWBiiea  Ihe  ordinary  toreii  by  whiah  fl»  key  of  tT      '  ■"       ~  '         -    - 

wu  Bare  w  lata  (ore*,  opoa  Ua  aoBJeal  aaat.  , 


flUad  by  suciioa,  and  it 


.nGooQic 


EM  tfr%  Om  eaatwl  pIp* 
d  iato  tho  plpMa  wbm  it 


^aUT.  IK 

ng.  W  Hfww».  ht  ■  rifc  Tfcw,  tte  ■w«mtM  jMt  ^«rtWi.    WalM«i«Bukti 

■s-coil  B,  utd  an  opemag  n.    Al  Ifes  eAramitv  «  of  tta  • 

t  Btcn,  wiA  frieUsK.    It  b  It;  Ihii  b^  dMl  M  ab  b  nd 

BlibeHeififnibkMk. 

Tto  Tiftl*  b  wppoiud  tr  t«o  hotboald  um  h  x  (Jff .  VT)  «pmUa  mboM  ft 

wimw   ub  *  A,  ud  Mpatila  if  bclas  rimn 

n  no  otf  (T  ■bortnod  fay  tke  aU    of  twn   bagltB- 

ttwl  dta.     Tkq  u«  IxW  riMdDr  br  •«• 

•lenw  mate  *  ^  aad  ttdr  dhluM  amj  b*  niM 

br  »«■>■  ■/  roMd  bitt  dT  wood  or  eoik  •nla^■ 

pcacd,  «r  em  by  oypMil*  Mrew  mb  0  4.    lie 

ipiar  am  a  b  pitrccd  vllh  m  lute,  b  wUdi 

b  flied,  by  Um  prcmiw  tt  a  «MdM  laraw  a^ 

lb*  aoehM  at  Ika  ■Mte.    The  uamwptMmg 

habgrtka  bwcr  am  b  hi««i ;  aatl  the  faaaS 

•f  the  ftp^b  b  mppnt'd  b  il  by  a  eoili  Rop> 

per  I.    TV  apparataa  b  fliad  by  tfi  laD-pbea 

p,  bjr  IMMUU  of  a  terew,  to  the  ecner  oTa  n]^ 

01  any  other  pmv. 

The  naaaer  of  Uhg  the  pipette  b  my  ite* 
^.  We  hob  by  ap^bg  the  fcre>lRfer  ef 
the  kft  haM  lo  the  hnrer  apertare  e ;  we  the* 


the  Sqnor  apnMcbM  the  Mtk  of  the  pl]>*tl*,  m 
mvM  temper  ui  bAoi,  aad  irbea  it  hu  arrived 
at  MOW  ■OltaMlrea  ahoTe  the  marks  t,  nckac 
iha  two  «op.«o«hi,  aad  remove  tmr  fara4aiiB. 
Ve  hava  ao«  aoOiiBg  aMTTe  to  do  Ihaa  to  )«§>. 
hie  Iha  v^tlUi  tar  which  parpaae  th*  liqeM 
BiMl  towb  tha  Kae  a  Is  aad  mil  ilnpty  adhi» 
cxienallr  |»  iha  beak  of  the  s^ft. 
Thb  fait  einooKtMiee  w  eaidly  adjoited, 
Afttr  lakbtc  away  *e  fa|t«r  lAkh  «ba«l  tta  apertara  coflhaii^ptHi,  we  app^  M  Ihb 
eriloi  a  BobI  ^aage  ••,;*{■  tS,  wiappaJ  ap  b  a  lb«n  nf ,  to  abeeeh  the  npetiwMa 
HqaoraiitdiopiMt.  Thwapoaft 
b  ealM  the  hudboducT  <Ma«. 
dMr),  by  M.  Oay  Loaaa.  Tta 
p^iUt  b  laU  lobe  wbad  whw 
thWa  b  M  Uqnor  attaibc  te  ib 
petal  eHartcriy. 

For  the  coave«bD«i  of  opeM^ 
hg,  tho  baadknchief  b  tied  bf 
frbtloa  b  a  tahe  of  tia  pbb,  ler< 
miaated  br  a  cap,  opea  at  botHaa 
to  let  tiw  dl«pptap  flow  off  lato 
the  eWem  c,  I*  wUeh  the  inhe  b 
loUcrH.  It  nay  be  (adly  t» 
moTcd  for  the  porpoae  of  waihbg 
h  {  and.  If  aeocMaiy,  a  Ullla  wedgo 


afwood,  0^  eaa  labs  it  toward  theptpirb. 

To  eimplete  the  BdjaaUiKBt  oTthe  pif^li,  the  Ifqoh)  laet  he  nnida  awr^  lo  dneead 
b  the  mark  it,  i.  With  thb  view,  aad  while  the  baodkerefaier  b  applied  to  Ae  beak 
e  the  p^ttU,  the  air  mmt  be  alWed  to  eater  very  ilovly  by  naamwlnf  the  plag  t, 
fg.  95;  and  at  (he  mofflent  of  the  eontael  the  handkercfairf  matt  be  remored,  aad  lh« 
■Mle  r,  dmliiiiil  to  receive  the  aolotion,  mart  be  pbeed  below  the  orlSee  of  the  pfyrUi, 
Jif.  M.  As  the  motioB  tantt  be  made  rapUly,  and  whhoat  hetltatkia,  th*  bonb  b 
pbeed  M  a  cyliader  of  tio-|date,  of  •  dlasMtar  MoewhU  freatrr,  and  Ibtmiaic  ooc  body 
with  the  ebtera  and  Ihe  haaAecetaief.  The  whob  of  thb  apparatas  ha*  A»  a  feaib  a 
|bt«  of  ttoned  ima,  aNTeabfe  betweea  two  wooden  nlera  a  «,  om  of  which  haaia  a 
poa*e,i>nder  which  the  edn  of  the  jdated^  Ita  tiMPeneeaieBudbytwoabatawaia 
h  i,  idaeed  ao  that  irtiea  it »  (topped  by  one  of  ften,  the  beah  of  the  r^pXb  eoneepoadt 
to  At  centre  <£  Ihe  neck  of  the  bnltb,  or  b  •  taageat  I*  Ibe  haadkarcMeT.  Thb 
ana^tmnit,  Tcry  convenient  fbr  wiping  the  pqMHtaad  emptying  lt,gtTC«  the  apparatna 
aficbnt  aolkfily,  and  allowt  of  tti  beug  takea  away  and  reptaeed  withoat  daanglat 
Hytttag,  R  b  obvioDi  thai  it  b  of  advantage,  whea  onee  the  enny  of  Ihe  tfc  iala 
Ihe  r^df  baa  beoi  regabied  by  the  terew  v,  to  leave  It  eoattanity  op«^  btea«M  IIm 


.,v«  "vGoogle 


im  ASSAT. 

Botkn  fiom  the  bandkerchief  to  the  bottle  ii  perToniied  witb  loffideiU  rapidity  to  preToat 

A  drop  of  the  lolation  fh>m  collecting  lod  falling  down. 

Temperature  of  tht  Salulvnt. — Afier  baving  dncribed  the  maoner  of  ineuanng  IiJ 
Ttflome  the  nonnal  ralulion  of  ihe  sea  «Blt,  we  (hall  indicate  the  moal  convi^nient  meaoa 
of  taking  the  lemperamre.  The  [hermometer  u  placed  in  a  labe  of  glnu  t,  fig.  89. 
which  tlie  Bolution  traverses  to  arrive  at  the  pipftle.  It  is  mupcDded  in  it  by  a  piece  of 
eoric,  grcaved  on  the  four  sides  to  afford  passa^  to  the  liquid.  The  scale  i*  engraved 
npon  the  labe  ituU^  and  is  repealed  al  the  oppoaile  aide,  to  Si  the  eye  by  the  coinddcDce 
of  this  doable  diTiaion  at  the  level  of  tbe  thenaometrie  colomn.  The  tube  Ib  Joined 
below  to  another  narrower  one,  Ibmngh  which  ii  is  attached  by  means  of  a  cork  ttoppei 
B,  in  the  •oelcet  of  the  itop-coeb  of  the  pipelf«.  At  i(t  cpperpart  it  is  cemented  into  a 
tniwa  socket,  acraw-Iapped  In  Ibe  inaide,  which  is  connected  in  its  lum  by  a  cock,  with 
the  eitremitf,  also  tapped,  of  the  tube  above  7,  belonging  to  the  reseiroir  of  the  nonoal 
solution.  The  corks  employed  here  as  connecting  links  between  the  parts  of  the 
apparatns,  give  them  a  certain  flexibility,  and  allow  of  their  being  dismounted  and  re- 
mounted in  a  very  short  lime;  but  it  to  indtRpeusable  to  make  them  be  traversed  by  > 
hollow  tube  of  glau  or  meial,  which  will  binder  them  from  being  cnuhed  by  ihe  pressure 
they  nre  exposed  to.  IT  tbe  precnntian  be  lalten  to  grease  ihem  wiih  a  liltie  suet,  and  to 
fill  their  pores,  they  will  suffer  nO  leakage. 

fmtmUioa  of  tht  Namuil  SohiUion  qf  Sta  Bail  in  mttuUit  Vui^.~-1ll.  Gnr  Lossae 
uses  for  Ihis  purpose  a  cylindrical  vessel  or  dmm  at  copper,  of  a  capacityvf  abont  110 
litres,  having  its  issida  covered  with  a  rocin  and  wax  cement. 

PrtpaTatim  of  lis  Jformot  SahdiiM  of  Sta  Salt,  Tntaturiag  U  ^y  Volutni. — If  the  dram 
eontaint  ]  10  litres,  we  should  put  only  105  into  it,  in  ordet  that  safficieni  space  may  be 
lefl  for  agitating  the  liquor  without  throwing  it  out  According  to  the  principle  that 
IIXI  cenlimetrea  cube,  or  ^  of  a  litre  of  the  solution  shouU  contain  enough  of  sea  salt  to 
precipitate  a  gnmme  of  pore  silver ;  and,  admitting,  moreover,  13'GI6  far  the  prime  equi- 
vaknlofailver,  and  T-335  for  that  ofaea  salt,  we  shall  find  the  quantity  of  pare  salt  that 
should  be  dissolved  in  the  lOS  lilret  of  waler,and  which  corresponds  to  IDS  X  10  =  IC&O 
s  of  silver,  to  be  by  the  following  proportioa : — 


13-516  :  T-33S  V  1050  gnunm.  :  s=B6»-83  gf. 
And  u  the  solntioa  of  the  sea  salt  of  cammeroe,  formerly  mentkined,  eontains  appioxi- 
■wldy  360  gramntetper  kilocraume,  we  must  take  SST9-3  grammes  of  this  solution  to 
have  (6S-83  grain,  or  nk.  Tbe  miitore  being  peHcctly  made,  the  tubes  and  Ihe;p;^'< 
most  be  tevoal  times  washed  by  rtinaing  tbe  solution  through  then,  and  putting  it  into 
the  dmm.  The  standard  irf'lhe  solution  must  be  determined  eAer  it  has  been  well  agi' 
lat«i^  tapposing  the  temperatnre  to  remain  nniform. 

To  arrive  more  conveniently  al  this  result,  we  begin  by  preparing  two  dtcimtt  mIu- 
tions;  one  of  silver,  and  another  of  aea  salt. 

The  deeime  solntton  wf  silver  is  obtained  by  dissolving  I  gramme  of  silver  in  nitric  acid, 
and  diluting  the  solulioo  with  water  till  its  volume  heoomex  a  litre. 

The  deeime  solution  of  sea  salt  may  be  obtained  by  dissolving  0-G43  grammes  of  pnrt> 
■ea  salt  in  water,  so  that  the  solution  shall  occupy  a  litre ;  but  we  sboll  prepare  il  even 
with  the  normal  eolation  whieh  we  wish  to  test,  by  mixing  a  measure  of  it  with  9  mea- 
sures of  water  j  it  being  understood  that  Ihis  solnljon  is  not  rigorously  equivalent  to  that 
of  silver,  and  that  it  will  become  so,  only  when  the  niHTDal  solution  employed  for  its  pre- 
paration shal  'it  finally  of  Ibe  true  standard.  Lastly,  we  prepare  beforehand  several 
Moj^ieted  vials,  u  each  of  which  we  dissolve  1  gramme  of  niver  in  8  or  10  grammes  of 
nitric  acid.    For  brevity's  sake  we  shall  call  these  tests. 

Now  to  investigate  the  etanUard  of  the  noimal  solntion,  we  must  imnsfer  a  ptptitt  OC 
it  into  one  of  thew  test  vials  i  and  we  must  agitate  the  liquors  briskly  to  clarilV  Ihem. 
After  tome  instants  of  repose,  we  mnst  poor  ia  2  thousandths  of  tbe  deeime  solution  ol 
aea  salt,  nhich,  we  suppose,  will  produce  a  piecipilatc.    The  normal  liquor  is  conse- 

Juently  too  feeble  g  and  we  should  expect  th|B,  since  the  see  salt  employed  was  not  per- 
kily pure.  We  agitate  and  add  2  fresh  thousandths,  which  will  also  produce  a  precija- 
tate.  We  continue  thus  by  Giiecestive  additions  of  2  thousandths,  till  the  lost  produces 
no  precipitation.  Soppose  that  we  have  added  16  thousandths :  the  last  two  shoald  not 
be  reckoned,  as  they  produced  no  predpltatc ;  the  preceding  two  were  necessary,  bat 
only  in  part  g  that  is  to  say,  the  naeful  thousandths  added  are  above  12  and  below  14,  oi 
otherwise  they  are  on  an  average  equal  to  13. 

Thus,  in  the  condition  of  the  normal  solution,  we  require  1013  parts  of  it  to  pre- 
dpltate  one  gramme  of  tilver,  while  we  slunild  require  only  1000.  We  eIibII  find  the 
qnantily  of  cmtcentrated  solalion  of  sea  salt  thni  we  should  add,  by  noting  that  the 
qnaatiq'  of  solntinn  ui  sea  salt,  at  fint  employed,  viz.  2279-3  grammes,  produced  a 
■Undaid  of  only  9S7  Ihoasandths^lOOO — 13  i  and  by  osing  the  following  proportion' 
S8T  :  2279-3  ::  13  i  x=30«2  grammas. 
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TUi  fMMlilj  cf  tke  tmmg  MlmiM  «r  nl^  uiMd  wjik  tkt  mub.  Mtataa  ia  tha 
Ami,  •fll  cwTTd  ita  (tasdud,  ud  wc  ikall  now  nc  by  hcnr  mad. 

ificr  UviBg  wuk«d  tkc  tnbn  ud  the  phlU  -wilh  the  Kw  BitMioa,  wa  HMt 
iqieu  (he  ezperimcat  «pai  ■  a«A  riuhh  of  fil*«T.  We  ikaU  Sad,  kr  eunpte,  to 
IWMttiim  ™1t  bj  ■  UwoMidtfe  Bi  m  liae,  thai  tke  int  cums  a  prenpiuie,  bat  mm  tta 
■oai.  Tbe  *tMibri  oT  the  tcdatka  ta  Mill  Im  veak,  anl  ia  ranpriaol  between  1000 
■d  1001 1  tliU  B  to  NT,  il  Mif  be  eqaal  to  10001,  )">  «e  axMt  make  «  ekaer  appcozl- 

We  pwT  into  the  tM  bottle  3  tbouandthi  of  ibe  iteiwm  lohilioB  of  ifWer  whiEb  wiD 
iaaoi,  pCTceptndy,  two  Iboonndilii  of  tea  nl1,aBd  the  operation  will  Lare  .^Iragrmded 
L— . i.i_    ., ..  ! .._„....        'it  bed!  to  the  -  '-■ *'  ■  ■ 


;  tbat  i«  to  OT,  il  wm  be  braBght  bL 

fet  of  lO.  IT,  aAer  hninf  eleaiid  op  the  liqnor,  we  add  half  *  ifaaaBandth  of  the  de- 
ime  ■dntion,  there  wID  necenarOj  ba  ■  precipilate,  ai  we  linew  beTorebuid,  bnl  a  le- 
eiad  wffi  cnae  no  nrUdttj.  Th*  mndinl  of  the  nomal  Uqnor  will  be  eaoMqncniir 
Mimkended  between  1000  and  lOOOt,  or  eqotl  to  lOOOf. 

We  ibonld  icsl  eontent  wilh  thii  tlandsn),  but  if  we  with  to  correct  it,  we  inaj 
rmuk  that  tbe  two  qnantitiea  oT  wltilioii  of  i^  added,  yIi.  E3790  gr.  -f  30-02  jti.= 
009-32  fT.  h&ve  pcodnced  onlj  99S-T9  thooiandthi,  ud  that  we  moit  add  a  new 
1«uUitT  of  il  eotTopaadiig  to  J  of  a  thonnndlh.    We  nake,  thereforo,  the  ptoponien 

9B»-TS  1 3309-33  ::  0«  i  z. 

fiat  Mee  Ibe  Ant  lenn  diffcn  Terr  l'<tlc  Ann  1000.  we  nay  eonlral  onnehe*  to 
tare  I  br  taking  tbe  &^i  of  S309-32,  and  we  ibaU  flnd  OSTT  ft.  for  Uie  qmHitr  of 
Mhitica  c^  tea  tall  to  be  added  to  Ibe  oonnal  lollitioB. 

Il  it  not  eoarenienl  to  lake  exictlr  lo  imall  a  qnantitr  of  aolntlon  of  tea  nil  bf  tbe 
hdaace,  bnl  we  ihail  tneeeed  eniiir  bf  tke  Allowing  pnecM.  We  weigh  60  gratoaiei 
«f  Ikii  lolnlion,  and  we  dilute  it  with  water ;  to  Ihnt  it  occupies  exaeil;  balT  ■  lilie,  «t 
500  eenlimetre*  enbe.  A  pifilU  Ot  ihit  tohition,  one  cesiiineue  cabe  in  rolume,  will 
preadeeigraBUiieof  thepriDiitiTeiolDliDn,  audBs  mch  a  unall  pi>(ift  it  divided  into 
twn^^iop^  each  divp^  for  example,  will  represent  b  nuUi^rvnunei  of  Ihe  aolntloa.  Wa 
tboiM  anrre  at  qnant^iea  tmaUei  diU  by  diloliog  the  toloiion  with  a  proper  qnastitj 
of  wUa-;  bat  gnaler  preeition  voold  be  eslirclT  needleil. 

Tbeloting  of  the  aoimalliqiior  jut  drtcribed,  ii,  in  realilT,  len  ledion*  than  might 
be  wppuaed.  It  de*etret  also  lo  be  remariied,  that  Kqnor  hat  been  prepared  for  more 
dan  lOOOaoaisi  aiidthat,laiMepaiingB  freih  qnantiir,weihal]  obtain  dirccllrlli  true 
iltadaid,  or  nwl;  to,  ifwe  bear  in  mind  the  qnaulities  cd"  wela  ud  lohitiua  of  tak 
wUeh  bad  been  emptc^cd. 


Mit,  that  the  tenpnalnn  remiintd  nnifoim.  The  atsafa  made  In  taeb  drcnmtlasce^ 
baTcuj  need  of  eoireetioni  hnt  if  the  lemperalnre  thoold  change,  Ibe  tame  meatnre  of 
tbe  totntion  will  not  eoetain  tbe  tame  qnantitj  of  aea  lalt.    Sarooaiw  that  we  liaT< 


m  of  the  (ah  at  tbe  tonpenttaie  cf  IV  C.  I  If,  at  the  time  of  making  tke 
expnimrnt,  the  lemperatnre  ii  18°  C,  for  example,  the  tolotion  will  be  Im  weak  on  ao- 
eotmi  of  its  eipantion,  aul  the  pipttti  will  contain  leu  of  It  bj  weigbt ;  if,  on  the  con- 
tnrr,  the  lemperatnre  hat  fallm  to  12*,  the  lolnlion  will  be  tbercbr  concentrated  and 
win  piDTe  too  strong.  It  b  iherefure  proper  to  detennine  Ihe  eotrection  necessary  to  be 
made^  for  any  Taiialion  oiflemperviare. 

To  ascertain  this  point,  Ihe  lempeiattire  of  Ihe  icAatlon  of  sea  salt  was  msde  ineees- 
drdrlo  be  CP,  6",  ]0»,  16'.  20»,2!!",  and  30*  C;  and  three  pjptifu  of  the  lolution  were 
weigbed  eiaeOj  at  each  of  these  temperatnres.  The  thiid  of  thete  wcigbiniis  gare  ihe 
«ean  weight  ofafrfntrt.  The  eorrespon  ding  weights  OT  as^rit  of  the  iolnlion,  were 
afterwards  graphicafiy  interpolated  from  degree  lo  degree.  These  weights  form  the  se- 
eond  eohunn  of  Ihe  following  table,  entitled,  TabU  of  Cometimfyr  tkt  Variaiiam  in  rh 
Trmftralttrt  of  tht  Normal  SahUiin  of  Iht  Sta  Sail.  'nierenaUensIoeorreet  any  lem- 
peratare  between  0  ai^  30  degrees  eenligrade  (33*  and  8£*  Fabr.)  when  the  solntion  of 
tea  «h  bu  been  prepared  in  Ihe  same  limits. 

Let  US  snppoae,  for  naraple,  that  the  solution  has  been  made  tlandard  at  Iff,  and 
(bat,  at  the  lime  of  Twing  it,  the  letnperalare  has  become  18*.  We  see  by  the  terood 
«ohimn  of  the  Ubie,  that  the  weigfal  of  a  meatnre  of  the  solntkni  is  I00-099  fir.  at  IS*, 
■nd  100-OC5  ai  18*;  the  difference  0-034  gr.,  is  ihe  qnantitj  of  nlotion  let*  which  has 
been  teaUy  taken ;  and  of  course  we  most  add  it  to  the  noimal  meagnre,  in  order  to 
make  it  eqnal  to  one  Ihoosand  mOHimu.  If  Ibe  letnperatore  of  the  tolniion  had  fallen 
to  10  degrees,  Ihe  diirerenceofthe  weight  of  a  measure  from  10  to  19  degrees  woold  be 
fl4I9gr.,wt>Idi  we  must  on  the  contrary  deduct  fhim  the  measure,  alnce  it  had  been  taken 
loo  la^    These  differenca  cf  wrigbt  of  a  measnre  cf  iolntkn  at  16*,  fhwi  that  of  ■ 
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pennrM  w  wUd)  eadi  of  them  nlate^  vith  iha  tign  -{-  flmt,  whm  Ikej  moM  be  aAfad. 
and  with  the  (^  —  iniwii,  when  Ibey  nmit  b*  nibmMed.  Tbe  eidiiiaiii  S*,  ]0>,  UT, 
W,  39°,  lw?«  bees  etlnbrtad  in  tbt  Mm«  munnr  Air  the  cmm  In  wbicb  tbe  nonml 
Nhtion  m«r  hare  been  gndaaled  to  Mchof  tbete  tempentoKa.  Thai,  to  calcnlate  ths 
«danm  10,  tbe  Dumber  lOO-IlS  ht*  been  takm  cf  the  eatiimn  ot  weighH  Ibr  a  tem  «t 
departure,  and  ila  differencse  from  all  tbe  nomben  of  the  Mme  oolumn  bai  bees 
Mofbt. 

Tatfle  vt  CamMok  ibr  the  Tniaticiiu  in  uii  remperatltfe  0/  c'  e  Ifonntl  SoInUm  tt 
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Seven]  expedletiti  have  been  enplored  to  faeOJtate  and  abridge  the  manipnlalioni.  In 
Ibe  fint  place,  tbe  Tialt  Tot  testing  or  assaying  Ibe  tpecimens  of  ailvet  should  all  be  oT 
tbe  lame  height  and  of  the  wne  diameter.  'liiejEhoald  be  Dombered  al  their  lop,  as  well 
at  aa  their  stoppen,  in  the  order  1, 2,  3,  fte.  lliej  may  be  ranged  successively  In  teas  1 
tbeetaqvenaf  IheMmeeerieibeiMg  placed  on  a  support  in  Iheit- proper  onler.  Eacbtwa 
tUi  shoald,  In  their  toiii,  be  plaeed  in  a  japanned  tin  case  (Jig.  100),wilh  ten  compart- 
menlB  duly  nombered.  TbMe  compartments  arc  cut  onl  anteriorly  to  about  balT  their 
height,  to  aBow  the  liottom*  of  the  bottles  to  be  seen.  When  each  vial  has  received  its 
portion  of  alloy,  tltrough  a  wide-beaked  funnel,  there  must  be  poured  Into  it  about  10 

6,«inmea  of  nitric  acid,  ofapeeiflc  giavi^  1-28,  with  a  pipellt,  containing  that  quantity) 
!i  then  exposed  to  the  heat  of  a  water  bath,  in  order  to  facilitate  the  (olulloa  ot  tha 
•Uoy.  The  vater  bath  is  an  oblong  vessel  made  of  tin  plate,  intended  to  receive  the 
viak.  It  has  a  moveatde  doable  bottom,  pierced  with  tniBjl  bolea,  fbr  the  purpose  of  pre- 
venting Uie  vial*  being  broken,  as  it  insulates  them  Crom  the  batlom  10  which  the  heat  It 
applied.  The  loluiion  is  tapid ;  and,  linee  it  emits  nitrona  vapors  in  abnndanee,  it  ought 
td  be  carried  on  under  a  chimney. 

Tlu  agilalor.—Fig.'lO'lgijei  a  sufficiently  exact  idea  of  it,  and  may  dispense  with  t 
lengthened  description.  It  has  ten  cylindrical  compartioentB,  numbered  (Vom  I  (o  10. 
The  visla,  alter  the  solution  of  the  alloy,  are  arrajiged  in  it  in  the  order  of  their  num- 
bers. The  BRitator  is  then  placed  within  reach  of  the  piptttt,  iuteoded  10  measure  out 
tbe  normsl  scdutian  of  sea  salt,  and  a  pipiltt  full  of  this  solntion  is  put  in  each  vial. 
Each  is  then  closed  with  its  glass  stopper,  previously  dipped  in  pure  water.  Tbey  m 
Sted  in  the  cells  of  the  ngitatmr  by  wooden  wedgea,    Tht  aj '  -    -■  •  • 


ke  agitator  Is  iheh  nupokded 


A8BAT.  m 

loi(priDrR,ud,  mMagJI  whli  tht  two  htait,  the  cFpRator  tfttt  m  mitmntfftg 
npid  Boieiueiit,  vhich  >gitalc»  ibe  tolatkni,  ud  nakt*  it,  in  Icn  Cliao  ■  minute,  m 
lai  Bnpid    u  witer.      Tbii    nwreaieiit 

ii  promoted  bj  ■  ipinl  iprini,  1^ 
flicd  to  the  ■FTlitor  md  th?  grouod, 
bat  Ibii  i*  Mtdoin  made  uie  oT,  b«- 
emte  it  ii  cnnTeBlent  to  be  tble  to 
truupolt  Ihe  Mitator  ftom  ooe  jAtM 
(o  iDotfan-.  When  the  untation  'm 
finuhed,  tlie  wedgei  are  to  be  taken 
out,  aad  Ibe  rfali  are  placed  ia  oi^er 
upoa  a  table  fbntlihed  with  rotnd 
eelli  dettined  to  tcreive  Ihein,  and  to 
•ereen  them  Cmta  tao  IVee  a  tight. 

Wbea  ve  jriaee  \i»  viali  upoa  tkii 
toUe,  «•  Boat  pra  Ibem  a  brU  civ 
ealar  Botioa,  lo  aollect  ihe  cbladdc 
t(  aBrer  featt«r«d  tDwd  tbdr  ttdta; 
ve  HMt  Hft  o«  tbcir  Moppen,  td 
•aipend  them  in  wire  ringt,  or  pincoi. 
We  Ben  poor  a  Ihomandth  of  tka 
dedme  aalnfion  bKo  rack  ifali  aad 
before  tkb  operaliM  b  tenniDated, 
tken  It  formed  tn  tke  flnt  viali. 
When  Iheti  tliMtU  It  a  predpttata,  a 
Mbnlona  ttratnn,  lerr  well  narkad, 
(f  about  a  eentbactr*  in  tbiekseM. 

At  the  back  oT  the  uble  ibcM  k  » 
Mack  board  divided  biio  ompan- 
■wBli  nambered  from  1  lo  M^  apea 
eetb  at  whiefa  we  Marie,  wiilt  Omik, 
Ihe  tbencaadtbe  oT  tlw  dednM  li^oDr 
put  into  the  eorrnpoadcnt  tiaL  Tka  ' 
thom>Ddlh*  of  aea  lalt,  wbtch  iidicMi 
an  angmenMttea  of  Raadaid,  aie  fa^' 
eeded  hj  Ihe  aigm  -}-,  aMd  the  than* 
audihs  oT  nitrate  of  uTrer  br  Ihe  ngn  — . 

When  the  awar*  are  Aniriied,  the  Uqnor  of  each  rial  I*  to  be  poand  faito  a  Mifa 
tend,  in  which  •  dight  eicen  of  h«  nit  if  kept ;  and  when  it  i*  flill,  Iha  aapcnalMl 
dewliiiaid  rniut  be  ran  off  with  a  trphon. 

The  chloride  oT  Ulfer  maT  be  rednced  wHboat  mf  peteeptihle  hiea.  After  hftekR 
•aihed  it  well.  We  immeiK  pieeei  of  Eton  or  sine  tnio  it,  and  add  nlphorie  add  is  laS- 
deat  qoantitj  lo  beep  ap  a  lecUe  ditengigemenl  of  hydrogen  fKt.  The  aian  nmal  art 
be  toaehed.  in  •  few  dayt  the  ulTer  ii  completElT  ndnnd.  Thi*  it  easily  ceeognlaed 
(T  the  c«lor  and  mtorc  of  the  prodoct ;  or  br  tmiine  a  email  qeantiir  of  it  with 
vatCT  oT  ammonia,  we  (hall  aee  whether  there  be  anf  chloride  narednecd  i  for  it  will 
be  dieKtlved  bf  Ihe  ammonia,  and  win  ■Iterwardi  appear  npon  laliiratinit  Ibe  aaimoala 
*!th  an  acid.  The  chlorine  remaiDi  anoeiiled  with  the  inn  or  lha  line  ta  a  (tale 
if  sohitioii.  The  Ent  wanhiagt  of  the  reduced  lilrer  mnet  be  mede  wiih  an  aeidnloa 
water,  to  dindTcthe  oijde  of  iron  which  may  have  tieen  fonoed,  and  Ihe  other  waahiaga 
wilh  eommon  water.  AJter  decaotins  the  water  of  the  lad  warhing,  we  dry  Ihe  man, 
and  add  a  little  powdered  botai  to  iL  It  iaa«l  be  now  faied.  The  nilver  beinit  in  a 
kilkjr  powder,  is  to  be  pat  b  EUTceniTe  ponion*  into  a  eraeihle  a*  it  linkt  down.  The 
hed  dionld  be  at  Bret  modentic ;  1}nt  towards  the  end  of  the  openlion  It  mnet  he  piettr 
Nrong  to  bring  into  complete  (>iri<m  the  lilTcr  and  the  icoriK,  and  to  ciTect  theil 
ccafjete  separation.  In  ease  it  thonid  be  luppoaed  that  the  whole  of  the  illTer  had 
not  been  reduced  br  the  inxi  or  line,  a  little  carbonate  of  potash  ihonld  be  added  to  Ih« 
borax.  The  diver  mar  also  be  rednced  by  npoeing  the  chloride  to  a  itrong  heat,  ia 
cootact  with  chalk  and  charcoal. 

The  following  retnarlca  hy  H.  Gay  Lenae,  the  anthor  of  the  abovo  method,  npoa  the 
tffwl  of  a  liltlc  roercury  in  the  hnmid  anay,  are  impcetant : — 

It  it  wen  known  that  chloride  of  ailver  blacken*  the  more  readily  a*  it  ia  eipoaed 
tn  an  iatense  light,  and  that  even  in  the  diffnaed  light  of  a  room,  it  becomes  soM 
■miibli'  colored,  tf  it  contain*  four  to  live  thonaandilis  of  mereary,  it  does  not  bUckeai 
a  remuna  erf'  a  dead  while :  with  three  tholuandlhi  of  merearr,  there  ii  no  maiked 
SKderiu  in  diflbied  li^ht;  with  two  thoniandth)  it  I*  dighi ;  with  one  it  is  umk 
mn  BnAed,  but  dUl  it  k  mieh  lett  iBteBie  than  with  pure  chlotida.    With  faair  a 
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IhoBundtb  DrmeraiiT  tk«  dilTtreiice  oT  color  ii  not  nnBrittUe,  »Bd  ia  penair<d  otij 
in  a  TFr7  moderate  IlghL 

But  when  ihe  quantity  or  mercurr  i*  «o  nnall  that  it  cannot  be  delected  hy  Ota 
difference  of  color  in  tbe  chloride  of  aCver,  it  mif  be  reBdered  quite  eridenl  by  a  rnf 
timpte  procesa  of  concentration.  Diuolve  one  gramme  of  the  lilver  loppoted  to  rontMn 
}  oT  a  thousandth  of  mcrcary,  and  let  only  ^  of  it  be  pKCipitated,  \j  adding  only  1  of 
Ihe  common  aali  neceitary  to  precipitate  it  entirel]r.  In  thai  openthig,  the  i  tboD- 
tandth  of  mercurr  »  eoccentrmlKl  in  a  qnaotity  of  chloride  of  siWer  fo<u  timei  imalleri 
it  is  Bi  if  (he  silver  having  been  entirely  precipitated,  four  timea  ai  mncb  merenry, 
eqnal  to  two  tbonBandthi,  had  been  precipitated  with  iL 

In  taluQg  two  gramme*  of  lilTcr,  and  precipitating  only  ]  by  common  aalt,  the 
predpitale  would  be,  witb  respect  to  the  chloride  of  lilTer,  m  if  it  amounted  to  four 
tbouaandiht.  By  tbit  procera,  which  occupiei  only  five  minnleB,  becaow  exact  weigbing 
i>  not  neeeuary,  Ac  of  a  thonaandth  of  meifenry  may  be  delected  in  lilTcr. 

It  if  not  uBeleia  to  obcerre,  that  in  maldi^  Iboas  experiments  the  moat  exact  manner 
of  introdncing  imall  qnanlitie*  of  loereaij  into  a  wlntion  of  nWer,  i*  to  weigh  a  minnte 
globule  oT  tDcrenry,  and  to  diaaolve  it  in  nitric  acid,  dilating  the  aolation  to  tbnl  it 
may  contain  ai  many  cubic  eentimetrn  ■«  the  giobnjc  weigha  of  centigrwrnnea.  £acb 
enbic  centimetre,  taken  by  meana  of  a  fipuU,  will  contaia  one  milligruni^  of 
merenry. 

If  the  ingot  of  aUver  to  be  aaaayed  is  (bnnd  to  contain  a  greater  quantity  of  mercury, 
one  iboaondih  for  example,  Ihe  hnmU  process  ougbt  eluer  to  be  given  up  in  tbn 
caae,  or  to  be  compared  with  enpellatioD. 

When  the  lilTcr  contains  mercury,  the  aolntion  from  which  tbe  mixed  chlorides  are 
'  (ntipitaled  does  not  readily  become  clear. 

SUtst  eootaining  nercnry,  put  into  a  small  emeiblc  and  mixed  with  lami^blacb, 
to  pnrcnt  tbe  volatiUMtion  of  the  silver,  was  heated  for  three  qnarters  of  an  honr 
la  a  maSt,  but  tbe  silver  bereaaed  sensiUy  in  weight.  This  process  for  separating  the 
Barenry,  therefore,  failed.  It  is  to  be  obeerrcd,  that  mercury  is  the  only  metal  which 
has  thns  the  power  of  diatorbing  tbe  analysis  by  tbe  humid  way. 

AsaATiNo  op  Gold. — In  estimating  or  expresiing  the  fioeneH  of  gtdd,  tbe  irttolff 
mast  spoken  of  is  inpposed  to  weigh  ii  cants  of  12  grains  each,  either  real,  or  merely 
proportional,  like  tile  assayer'a  weights ;  and  tbe  pure  gold  ia  called  flne.  Thus,  u 
■old  be  said  to  be  23  carala  Sue,  it  ia  to  be  understood,  that  in  a  mass,  weigbiog 
'H  eatsXs,  Ihe  quantity  of  pure  gold  amounts  to  23  carats. 

In  sncb  stnaU  warit  as  cannot  be  assayed  by  scraping-  off  a  part  and  cupelling  It, 
Ihe  assayers  endeavor  to  ascertain  its  flnenest  or  quality  by  the  tooch.  This  is  a 
method  of  coapanag  tbe  color  and  other  properties,  oir  a  minate  portion  of  the 
natal,  wkh  Ihoie  of  small  bara,  the  compositioa  of  which  is  known.  These  bars  ore 
called  Umch  needles,  and  they  are  mbbed  upon  •  smooib  piece  of  Uack  basslies  or 
pottery,  wiiieh,  &a  tbts  icason,  b  called  the  UnehstDne.  Black  Bint  sUte  will  'serve 
the  same  purpeae.  Seta  of  g<dd  needles  may  consist  of  pure  gold ;  of  pare  gold,  23| 
Mnia  with  1  carat  of  ailver )  23  carats  of  gob)  with  one  carat  of  silver ;  221  ciuuU  M 
fold  with  I|  carat  of  silver;  and  so  on,  till  the  silver  amonnts  to  four  carats;  aftn' 
which  the  additioaa  may  pro«ed  by  whole  carats.  Other  needles  may  be  made  En  tbe 
wmetnanner,  with  copper  insteadiir  sliver;  and  other  sets  may  have  the  addition, 
Boniisling either  of  equal  parts  of  silver  sad  copper, or  of  such, proportions  at  the 
occasions  of  business  require.  Tbe  exsmioslion  tor  the  touch  may  be  advantsgeonaly 
mnloyad  previous  to  quartatiou,  to  indicate  tbe  quantity  of  silver  necessary  to   be 

!■  foreign  countries,  whoe  trinkets  and  small  work  are  required  to  be  sutmitted  to 
the  assay  ot  the  touch,  a  variety  of  neeiUes  is  neccsenr;  ;  but  they  are  not  much  used 
in  England.  They  aSoid,  however,  a  d^ree  of  information  which  ia  more  considerable 
than  might  at  first  be  expected.  The  attentive  assayer  compares  not  only  the  color  <f 
the  stndte  made  upon  the  touchstone  by  ihe  metal  under  examination,  with  that  prodneed 
by  his  needle,  but  will  likewise  attend  to  the  seDsaiion  of  roughness,  dryness,  smootb- 
■est,  or  greasiness,  which  tbe  teiture  of  tbe  robbed  metal  excites,  when  abraded  by  tbe 
atone.  When  two  strokes  perfectly  alike  in  color  are  made  npon  tbe  slone,  he  may 
then  wet  them  with  aquafortis,  which  will  affect  Ihem  very  differenlly.  if  they  be  ntrt 
aimilar  eompoaitiona  i  or  the  stone  itself  may  be  made  red-hot  by  [he  fire,  or  by  the  blow- 
pipe, if  thin  black  pottery  be  used;  in  which  ease  the  phenomena  of  oxydation  will  differ 
•cending  to  the  nuinre  and  quantity  of  the  alloy.  Six  priacipal  circamstances  appear 
toaflactthe  operation  of  parting;  namely,  the  quantil^  of  acid  used  in  parline,  or  ia 
Ihe  first  boiling  ;  the  concentration  of  this  add ;  the  time  employed  ia  its  application  ; 
the  quantity  or  acid  made  use  of  in  the  npriat,  or  second  operation ;  its  concentration ; 
Md  the  time  during  which  it  is  applied.  From  experiment  it  has  been  shcnrn,  Uiat 
each  ik  tbest  nufurorable  circunttuicea  might  easily  oeeasioii  a  lost  of  Ooin  Vx  half  of 
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*Alilj  w.LMd)Nfi«f  ««nt,tnt«a  thlrtr-weood  puti.  Th«  »tmjen  upUa  fheb 
kckakal  lugMge  far  obtvTJi^,  tkal  ia  the  whola  BUI  coiuiuiaa:  d'twenlT-fuD/ Mnitt, 
Oat  thiitr-seoDDd  put  denotn  I-TSBtb  put  of  tbs  inus.  It  nay  cuUt  b<  coneeiTed, 
tlKfdatc,  that  if  the  wh^  tix  dnnoalaDcc*  were  to  eiiri.  Bod  be  jvoducUve  oT  anm, 
bDiag  tbe  nme  nj',  the  Iom  wodd  le  tot  coniidenUe. 

It  M  thenfoiT  indiipeonlilj  neeiauT,  that  on«  uaUbrm  proeen  thoald  be  fallowtd 
ia  tke  *s>Ti  el  gold ;  and  it  ia  a  maltcf  of  aftmUhroent,  that  ancb  ui  accurile  procns 
^oald  Bot  hsTe  been  praeribed  b^  goTernmeat  Tot  asnrert,  ia  an  openijun  oT  sucb 
gnat  ecoamercial  tmpoitaBM,  ioMnd  of  ctitt  one  being  left  to  TdIIow  hi*  owd 
nded  ia  the  old  Francti  official  report  ia  ai  followa  : — 
■aycd  moK  be  miied  with  thirlj  graini  oT 
ead.  The  cnpcUation  miwt  be  careniUr 
atladad  to,  ud  aD  ike  inperfcct  bniou  rejected.  Wliea  the  eapellatian  i*  eoded,  the 
wlka  niB^  be  red>e«d,  b;  taniaUion,  into  a  plate  of  l|  inches,  or  rather  more,  in 
kagth,  aad  four  cr  fl*e  line*  ia  breadth.  Hiia  muil  be  rolled  np  apaa  a  qoill,  aad 
pteed  ia'  *  wilfin  capable  of  boldiag  ahoal  three  oaneei  of  liquid,  vhen  filled  op  lo 
ita  Miraw  (MTt,  Two  onaee*  and  a  half  of  lerr  pore  aquaforiii,  of  the  urenKlh  oT  20 
degreei  of  BanmC'a  areooMter,  mart  then  be  poured  upon  it ;  and  tbe  omlraa*  .eing 
^Bied  apon  hM  athci^  ar  Mad,  the  acid  mnit  be  ItepI  Beotlj  boiling  for  a  quarter  of  an 
hoar:  tbe  aeid'anM  thea  be  cantioaalr  decaaled,  and  an  additional  quantitf  of  1| 
•gaeea  nuM  be  poared  npoa  the  metal,  and  tligiillT  bailed  for  iveire  nlDniei.  Thia 
bog  likcuiBe  eaiWbUr  decaated,  tbe  iniall  apiial  piece  of  metal  ainal  be  washed  with 
ilteied  riTer  water,  or  dialilled  water,  b;  filling  the  maima  with  thii  fluid.  The 
Te«d  ia  then  to  b«  tevcracd,  bf  applying  the  eitreroilT  of  ita  Mck  againit  (be  boilDin 
•fa  traciUe  of  Him  earth,  the  inlenwl  aniface  of  which  ia  Terj  snoolb.  The  anncilin( 
wiet  BOW  be  made,  afler  haviag  tepatatcd  the  portion  of  water  which  had  (alien  into 
flie  cndUe;  and,  laatlr,  tbe  aaaeakd  gold  Boat  be  weighed.  For  the  ceitainlr  of 
tUa  upualiuii,  two  awaT*  maat  be  aade  ia  the  nme  manner,  l«tether  with  a  ihird  aa- 
aar  apoa  frid  oT  tweotf'fta'  caraia,  or  Bpo«  gold  the  Bnenen  or  which  ia  peifeetlT  aikd 
geatnllj  kaowB. 

No  CMdaiiDa  noit  be  drawn  fhm  thia  MaaT,  milea*  tbe  bttn  goU  shoold  prore  I* 
be  cf  Ibe  flneaeaa  of  twentr-fbar  canta  exactly,  or  of  it*  knvwa  degree  of  Bnenen ;  for, 
if  Ihae  be  eilbs*  loea  or  aarpha,  it  nay  be  inferred  thai  the  other  two  anaya,  hafiag 
aadergone  the  aane  opwatioa,  niiM  be  tabject  to  the  tame  nror.  The  operation  bring 
nade  according  to  thia  proceaa  by  acreial  awayR*,  ia  ciieanaiajnce*  of  iropcrtanee,  <neh 
•alboae  which  r«lalelalai^fabricationa,  thelncaeaaof  tkcgold  muat  not  bedrpended 
■poa,  >or  coaaldged  ••  aceniatelj  fcaowa,  aaleaa  all  tbe  naaayer*  have  obtained  a  ani- 
fiiim  reaalt,  wjlbogl  conuMiaieatfcia  with  eadi  other.  Thia  identity  mnit  be  eontidared  at 
nftnteglo  the  aecnracy  of  half  the  thirty  teeoad  part  of  a  carat.  For,  notwiihitanding 
•reiy  poaaible  prccaatioa  or  imifbrmity,  it  «ery  teld(»  happen*  that  an  ahuiuic  agrec- 
Bcsi  ia  obtained  between  the  differeal  aaaayt  of  one  and  the  wme  ingot;  bccaoac  tha 
iigDt  itadf  atay  difler  in  ita  Sneaen  ia  diflerenl  parti  of  id  man. 

The  ph^omena  of  the  eapdiation  of  goU  are  the  aame  ai  of  ailrer,  only  the  ope- 
Mioa  it  leia  delicate,  foe  no  gold  it  lott  by  enporetioD  cr  penetratioa  into  the  bone- 
aah*  and  thenforc  it  bean  lafely  the  higbett  beat  of  the  aiwy  furnace.  The  buiioa 
<f  geid  aevcr  refetatea,  and  need  not  therefore  be  drawn  oat  to  the  Tront  of  the  mitffle, 
bat  may  be  left  at  the  fnrthcT  end  tilt  the  aaaay  ii  complete.  Copper  it  relaJDcil  loorc 
■nngly  by  fold  than  il  ii  by  lilver ;  to  thai  with  ii  16  parta  of  lead  are  requiaite  la 
•weal  out  I  of  «opp«r ;  or,  ia  freneral,  twice  a«  maeh  lead  mntt  be  taken  for  the  copper 
aBoyi  of  gM,  a*  to  tboac  of  nlfcr.  When  the  copper  it  alloyed  with  Tcry  fdiiU  quaa< 
titiet  of  gvid,  cnpellatioa  woald  aflbtd  rery  nnceitain  letolti !  we  miut  then  have  ra- 
eavaeto  liqnid  analyaia. 

H.  Tanqnelia  reeonmenda  to  boil  60  parte  of  nilrie  acid  at  2S^  Banm',  on  the  apiral 
riip  or  eoroet  of  gold  and  tilrer  alloy,  for  twenty-flTe  minulps,  and  replace  the  liquid 
■fteiwa/Ja  by  add  of  3!*,  iriiieh  man  be  boiled  on  il  for  ei^ht  tninnlea.  T^ii  procea 
it  A«e  (rom  naeortainty  when  the  ataay  i*  performed  upon  an  alloy  conlainjng  a  con- 
dderahle  qnaalily  of  copper.  Bat  Ihii  ia  not  the  caie  in  attiring  finer  gold ;  for  then 
a  little  ntra  alwaya  remain*  in  the  gold.  The  lureharge  which  occuia  here  ii  2  or  3 
IbnawialCln ;  Ihi*  ia  too  mach,  and  it  ii  an  intolcratde  error  when  il  bccomei  grenter, 
which  oAen  happen*.  Thia  eril  may  be  ccanplelety  aToided  by  employing  the  rullmrina 
pne^at  of  H.  Chaadet.  He  take*  0-SOO  of  the  fine  gold  to  be  aaaayed ;  capela  it  with 
1-500  of  *aTFT,  aiMl  t-ODO  of  lead  t  forma,  with  the  bniua  from  the  enpel,  a  riband  or 
auip  three  iache*  long,  wbidi  ha  roUa  into  a  comet.  He  pola  thia  into  a  mairiM  with 
acid  al  22*  B.,  which  he  boib  fat  3  or  4  miantn.  He  replace*  thi*  by  acid  of  3T  B.,  and 
boil*  for  tea  minalea;  then  deeanU  ol^  and  boil*  again  with  add  of  32°,  which  moat  be 
iMlfr  boiled  fio- S  or  10  miawaa. 

GoU  thM  ttcated  it  Tcry  pore.    Ha  wa*he*  the  enact,  aad  patt  il  entice  into  a  naaK 
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craeAle  penneaUs  to  witv ;  hNta  th*  emelUe  to  MI  itiittWi  sodir  Ae  wtOte,  n^mt 
tba  fcdd  HSBiiie*  tka  nwiaffie  laMn^  Mid  tha  eomai  tiMaw  mIU.  It  ta  ww  taka  m* 
of  the  oadble  ud  wewlMd. 

Wkan  ths  wSof  coktdiw  ptaltavtt,  tha  nwr  prwirta  pmbr  dtflodliM,  la  fn««^ 
to  lepante  Ute  plUiaom  from  tha  g<w  with  aecon^,  wa  nnat  anil  onnetTM  oT  a  |w- . 
cBliir  iROpertj  oT  pladaam  g  when  aUoTed  with  lilw,  it  baeomei  arinble  in  nitrio  aoid. 
Thercfiire,  by  a  proper  qnartatioa  of  Ibi  allor  hy  at^ltMion,  and  boibng  the  botln  with 
nitrie  add,  we  may  get  a  retldnom  c^  pore  gijd.  If  m  were  to  treat  the  bniton  wMl 
■allAaric  aeU,  howaver,  we  AouU  diuolre  aothin^  bat  tb«  dtno'.  ThaeoppMiieaiilr 
reiDOTeJ  by  cnpeUation.    Heace,  t^tpodng  that  we  have  a  qBatcnar;  compound  of  «a^ 

r,  silTCT,  platinam,  and  gold,  wa  flnt  oapel  i^  a>d  waigh  the  biitto>  oMt^ad  i  tha  loaa 
I  the  eopper.  Thi«  battoii,  tceaUd  bf  aalphiuk  acid,  wUI  mflhr  «  kaa  oF  weigU 
eqaal  to  the  amoant  of  iQTer  preamL  The  re«Haun,brqiMitatiaB  with  nlrtraadkaiU 
iBg  with  nitrie  acid,  will  pan  wilk  ito  pMtaoM,  and  the  gold  will  iHnain  pan.  I» 
more  detailed  ciplaaalMM,  m«  Puttnvm. 

ATOMIC  WEIGHTS  oa  ATOMS,  aia  flu  primd  qMnlWM  in  wUdi  the  dUfenM 
ubjeettirf'ebeBiny,  nmple  or  oompoand,  comUae  with  aaeh  other,  referted  to  aeoamoK 
ho4r>  takenaaonilj.  Oiypea  !■  awamed  tf  aome  phUoa<^hew,  »»d  hydtogf  hy  Bthwa^ 
M  the  itandatd  of  «ompari*on.  Etctt  rhemtoal  manolhcnHM  tltoaU  be  IhorongUr  •»• 
fDainted  with  the  combiniMg  rtUot,  which  ar^  for  tha  MOM  two  nbalMtei,  Mt  d«lr  dA 
■he,  bat  mttlii^i  two  great  trwhs,  apok  lAieh  ara  foi^td  *ol  verelr  tlie  raHoaah  at 
hit  operailOB*,  hot  abn  the  mean*  of  modiiying  them  to  imAI  parpota.  The  diM«*- 
iioa  of  the  doctrine  of  atonie  weight*,  or  prime  •qniralentB,  bd<nga  to  para  chemlMTr  j 

hot  tereral  of  its  happiCM  appIieatiOM  are  to  ha  ftand  la  the  praetim  of  aft,  — 

Ipon  the  grcateit  lealet    For  manr  indnKtive  eramaiw  of  wia  propontioi, 
eheaiktl  nanobctsm  may  be  eontidled  ~  ■"-  *"-'- 
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^ in  thia  DktMMfT- 

ATBOPU;  a  Tvgetabh  alkaU  ailHatad  front  tha  Jinpa  Mlaiimit«,  op  deadly 
oight-ahade.    It  it  omnpoaad  of  aboat  T0-9S  eariMS,  T-tt  hjdiogM,  4-88  ajwt*,  mkI 
M-H  ozjgM  in  100  parte.    It  ie  prepared  bj  txeatiiig  tha  axproaad  joiee  of  tb-  "—^ 
plant,  or  vatei^  extract  of  the  dry,  with  caustic  >i>da  onto  alight  alkalina  reaetk 
HMD  agitating  tbemiitnre  with  one  and  a  half  timoiiteTohiBie  of  ether.    1^: 


ifthefreA 


0  agitating  tbemiitnre  with  one  and  a  half  timaaitsTohUDe  of  ether.    l^atiopiA 
ii  taken  op  by  the  ether,  bab  again  depontad  from  it  when  tht  eAereooi  tolntion  ia 
left  at  rat  for  iome  time.    IIn  trantaMot  with  ether  i«  repeated  upon  tite  fiirt  prMb 
pitale,  till  the  atropia  b«eomea  par*.    Other  proeenaa  are  preuribed. 
ATTAK  OF  ROSBS.    See  Ona,  Voum*  and  PBrmnT. 


AURUM  MUSIVUM.    Moaaie  gdd,  a  praparabtm  of  tin;  wbieh  aea. 

AUTOHATK;  a  term  whieh  I  haT*  em^rad  to  d«a%uta  mch  eeoiM 

•re  canted  m  byaelf-aating  manhiiMry.    Th»  word  "maBn&otnr^''  i>  ita  e^rm«d»- 


riealeen**,  mean*  an;  ijitni  or  abjtota  <rf  induati;  eieei 
the  vioitaitude  of  laogoace,  it  baa  now  oooia  to  Bgnify  r 
artwhiohii  made  by  ma^inaiy,  with  little  or  bo  aid  of  Ih 


7  eieeutad  by  the  hanA ;  bnt  in 
„        .  mfy  erory  aileBMve  prodaat  rf 

artwhiehiimadabymuHiinaiy,  with  little  or  bo  aid  of  the  hsBaa  hand,  to  th«tth« 
moat  perfect  manttfactvre  ia  that  which  di^»anMa  entitety  with  manoal  labor.*  It  ia 
in  onr  modem  ootton  and  flax  milla  that  antonaatio  <qtarationa  are  diiplayed  to  noet 
adTaotagei  lor  there  the  elemental  power*  haya  been  made  to  animate  milboaa  e4 
complex  organ*,  Impaiiing  to  (brm*  of  wood,  iron  and  br***.  an  intellimnt  agcueyi 
Arid  aa  the  philosophy  of  the  fine  arta,  poetry,  pointing,  and  n)liii<:^  may  be  beet  (too- 
led  in  their  indiTidoal  nuaterpieoee,  ea  may  tA*  philosophy  of  mann&eturea  in  thea* 
ita  ttcbleet  ercationaf , 

Hie  oonitant  aim  and  effeet  of  theaa  automatio  improTement*  in  the  arta  are  philas- 
thro[n<^  a*  thejtend  to  relieve  the  workman  eitJier  (ram  niostie*  of  adjottaiant,  whiok 
*ihaiuthitmindandfat%aehi*eys^oTfrom  painfol  repetitioD  of  effort  whioh  di*t«rt 
and  wear  ont  hii  frame,  A  weu  arranged  power-mill  oombiDta  the  operation  of  maay 
work-people,  adolt  and  yoons,  in  tending  with  aesiduoai  ekitl  a  sntem  of  prodooliTe 
maobinca  eootinnaoaly  impelled  by  a  cfctral  foroe.  Haw  Ttally  eoDdoelve  to  the 
eommeroial  greatness  of  a  nation,  and  the  eomfort*  of  mankind,  hamao  indnatar  eaa 
beeoa^  when  no  lonffer  pr<niortJon«d  in  its  resnlt*  to  mosenlar  tfort,  whioh  ia  by  ita 
nature  fitfnl  and  eaprieioui,  bat  wbeo  made  to  consist  in  the  taak  of  fading  the  work 
of  mechanital  fingers  and  arm*  r^nlarly  impelled,  with  eqnal  prcdsiDti  and  velonity, 

S'  tome  indefadgablc  plwsiiwl  agent,  ii  apparent  to  every  visitor  of  onr  eotton,  ila^ 
i,  wool,  and  moehine  factories,  lids  great  sra  In  the  oiefnl  arts  is  mainly  dne  to 
the  geniae  of  Arkwright.  Prior  to  the  introdoctfon  of  hit  system,  mannfketnraa  ware 
every  where  feeble  and  SnctoaliDg  in  their  development,  shooting  forth  Inxoriantly  for 
a  teaaoii,  and  again  withering  almost  to  the  root*  Uk«  anntial  plant*.  'Dieir  perennial 
(rowth  then  began,  and  attrnoted  capital,  )a  copiooa  streams,  to  irrigate  the  rich  di—- ' — 
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af  iodiNtrj.  Tli«n  4Ui  new  etrur  comaiaiced,  about  th«  year  lf70,  Uw  «ddiuI 
coDnrnptwa  of  oottiw  in  bituh  manolactarei  wu  nnder  four  iniltioiM  of  pounds' 
«(iglit,uulUiktaf  tbawkoleofChriateodomwuproUbly  DOt  mora  than  ten  milliooi. 
in  list  iht  eoaMunptian  in  Great  Britain  and  Ireland  «a>  about  Sts  hundred  and 
e^tf-«igiit  millioDi  of  ponnd^andthatof  Europ«  and  the  United  Slat«i  together  one 
tV*™"''  and  ninety-two  nilliooa  In  oar  ■paeioiu  Uriory  apartnieala  the  benignant 
paver  of  ateam  ■Dnunou  araimd  Uni  hu  m  jriad*  of  willing  menial •,  andaul^itoeach 
tba  nguUtfld  taak,  nbttitwtiDS  Ibr  pkinfnlauuaiilar  effort  npon  their  part,  Ihe  enei^iel 
gf  hit  own  gigantw  am,  Vkd  oatnuiding  in  return,  only  attenUoD  and  deittrit;  to  cur- 
n«t  (oeh  LttTo  abarratioB*  M  eaaoallj  scour  in  bit  warkioaaaliip.  Doderhliauipic«a 
•al  it  obedieace  !•  Alkwiifbt'a  poUtJi  Mafni&eeot  edific«e,  nupaning  fkr  in  pnmber, 
wb^  BtrfiiliuM,  aad  ingenailj  ct  tctMrnaioit,  the  bouled  monnmenii  of  Asinlic, 
Egfptiaa,  uMt  Binan  deapolimi,  hare,  wilhia  the  ihort  period  of  fiRf  rear;,  rises  np 
h  Ihil  Ungdom,  to  Aow  la  what  ailnt  capital,  induMry,  and  acience,  ma;  augment 
Ike  roowec*  of  *  ital^  vhOe  lliq  melioiale  the  condilioa  <£  it«  dtixenB.  Such  is  the 
aJfatic  1^110%  rq)lele  wi&  pcodijtiea  in  mechanic*  aid  political  eronoDiy,  which 
fiiMJai a.  in  ilt  fntnre  fiowdi,  to  beoMM  the  ureal  minisier  of  civilization  lo  the  ler- 


AUTOMATON.  In  the  etfiaological  senae,  this  «oi4  (aclf-irorUDg)  si^mifiei  creiy 
■>t*)i*"*«i  eoartmcliaa  which,  br  *i(tDe  of  a  latent  intrinsic  force,  not  ebrioui  to  coo- 
■M  eyn,  can  oitt  oi^  6>t  aone  time,  eeclMn  moTemenli  more  or  lets  resrmbline  Ihe 
renlta  of  uiimal  sotMin,  without  Ihe  aid  oT  eilemal  impulse.  In  this  respect,  all  kindu 
gf  flocks  nad  wnlchea,  pkaMnrinma,  cMnnioD  andonolu  jacks,  viih  a  tbuI  Dumber  of  the 
rn***™*!  now  anplojed  in  ow  cMtoo,  tilk,  flu,  and  wool  faetorin,  at  well  at  in  ow 
dyeing  and  calico  prinliofc  works,  maj  be  denaminaled  aatomalie.  But  the  term,  anto- 
«al«n,i^in  viaiuan  laapiaye,  aMzopnated  lo  ibat  elaai  of  mechanical  artifices  in  whidi 
Ac  pMcpoaelT  coneealed  pow<r  ia  nm  to  inii'.«te  Ihe  arbttrarr  ta  voluniair  motion!  of 
hniK  beings.  Hnnnn  iputt,  of  this  kiod,  are  sometimei  aljled  Judroiilti,  from  Ihe 
Omk  u^  Hkt  a  mou. 

JJihOBgb,  Oom  what  we  have  (aid,  elnck-wvk  is  not  properlf  placed  Dnder  Om 
auOoB,  it  eaonol  be  doubled  that  the  art  of  mahiD|[  clocks,  in  its  prtwrpsslve 
ent  and  extenaoa,  baa  giTen  rise  to  the  prodnction  of  aaiomata.  The  moat 
M  ue»e,  in  their  interior  stmctnre,  as  well  as  in  the  mode  of  applying  Ihe  morlnf 
mwu,  have  a  distinct  analogr  with  clocks )  and  Iheae  aaiomata  are  freqoenllT  mourned 
■  aBDezioii  with  watch  work.  Towards  the  end  of  the  13th  cenmrr,  severa]  lower 
tloAa,  ancb  aa  Ihoie  at  Suatbniv,  Lnbec,  Prague,  Ohnutt,  had  cniious  mechanism* 
attached  to  U)«m.  The  moat  eaitful  biatoneal  inquirr  proves  that  aulomala,  properlj 
y'fi'y,  are  cerUintf  not  oUer  than  wAu/-ckKki;  and  thai  the  more  perfcrl  atmfr 
tares  ct  this  kind  are  inbae^iaent  to  the  Reneral  introdaction  of  iprmg-cloeku  Many 
acomnts  of  «"""*  aatonata,  sach  as  Ihe  flj'init  dorea  of  Aicbylaa  of  Tarenlnai; 
■  inn  fliei,  the  eacle  which  dew  towards  the  emperor  Maximilian,  ia 
tttjcMi  1470,  were  deceptions,  or  eia^enlcd  utateinentt ;  for,  three  such 

, art  would  IbrtD  now,  with  every  aid  of  oar  improved  mrchinijims,  Iha 

tf  difficult  of  problems.  Tbe  imiuiion  e(  fiytnK  crFainm  is  eilremely  difHculi,  for 
■ewal  reuoBs.  There  ia  very  little  space  lor  the  moving  power,  and  the  only  ma- 
krial  poaseased  of  requisite  strength  being  metal,  mnst  have  considerable  wriKfal.  Two 
anlooiata,  d  the  celebrated  French  medwnieian,  Taucanson,  lint  eibibiled  In  Ihe  year 
1T3S^  bA«e  been  greatly  admired  g  namely,  a  flute-player,  five  and  a  half  feet  bich,  with 
Ibeibical  pedeatal,  whkb  ^yed  several  air*  upon  the  Germau  flute;  and  tbni,  hot  by 
aay  intertor  Ittbe^weA,  tat  thnmgb  the  aeiual  hlowingt  of  air  into  Ihe  Rule,  the  moiina 
«f  the  toBgne,  aad  the  Ailfal  Moppinit  of  the  bote*  with  tbe  llneers ;  as  also  a  dnek, 
wfcid  jmitnted  many  metiMia  of  a  mttind  kind  in  the  most  eilraordlnary  manner. 
This  artiat  has  had  nnny  imilatan,  of  whom  the  brolhen  Droe  of  Chaux  de  Fundi 
were  the  moat  dialiiifniriied.  Several  very  beaatifut  ektck  mechanisms  of  theirs  ar? 
koMTB.  One  of  them  with  a  figovewhieb  draws;  another  playing  on  Ihe  ptano;  a  Ihird 
wWdi  wiftea,  beaidet  wimavas  other  eotnbined  antoinata.  Frederick  Von  Knansa 
tumplrted  a  writing  maefaine  at  Tienna,  tn  the  year  1760.  It  is  now  In  the  model 
I  sliii  t  of  the  Polylcchnie  Inslitnle,  and  emisist*  of  a  globe  2  ftel  in  diameter,  con- 
taJatag  tbe  nedunitm,  apon  which  a  fignre  T  inches  hJsh  sits,  and  writes  npon  ■  theet 
iT  paper  flied  to  a  fraiM,  whatever  ha*  been  placed  beforehand  npon  a  retrulalinc  cf- 
iader.     At  the  end  of  every  Une,  it  rliei  aBd  moves  lu  iiand  stdeways,  in  order  to  begia 
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expeoaiTe;  and  bj  m>od  iktiiiying  enritnity,  they  eeass  to  inferNt.  Tngeniniu  qh^ 
chnnioUns  find  themsaWea  bett«r  rewarded  bj  directinB  Iheir  Ulenta  to  ihe  Belf-aiting 
machinery  of  modern  lUBiinfiictarea.  We  insj  notice  here.  hoveTcr,  the  mechoniou 
trumpeter  of  M&lzl,  at  Vienna,  end  a  eimilai'  work  of  Eaafhnann,  at  DretdeD.  In 
French  Switzerland  some  arttstn  eontinne  to  make  minate  automata  which  eicita  do 
little  vnnder  J  suoh  oa  Hngjng  eanarr  birda,  with  varioni  moTements  of  a  natural  kind; 
also  little  birdi.  aometimeii  hardly  three-quarters  of  an  fneh  long,  in  anuff-boisi  and 
watcbea  of  enamelled  gold.  Certwn  artificial  figures  which  have  been  denominated 
automata,  harilly  decervethe  oame;  aioce  trick  end  eon  federsoy  are  more  or  lea*  con- 
ccir.ed  in  Iheir  operation.  To  Ihia  head  belong  a  number  of  ligurea  apparently  !ipeaking 
by  mechanism;  a  clock  which  be^nl  to  alrikc,  or  lo  plBf,  when  a  peraon  mallet  » 
tign  of  holding  up  hi«  Snger;  this  elTeel  being  robably  produced  by  a  concealed 
greenfinch,  or  otber  little  bird,  instructed  to  get  off  the  diltnlt  of  the  wbcel-wurk  at  a 
signal.  It  ia  likely,  also,  tlwt  the  chess  player  oTVon  Eeaipelen,  which  eieited  to  much 
wonder  in  the  lul  century,  bad  a  concealed  confederate.  Likewbe,  (be  very  ingenious 
little  fijures  of  Tendler,  father  and  (on,  which  imitated  English  horsemen  and  rope-dan- 
cers, constructed  at  Eisenen,  in  Styria,  are  priibably  no  more  true  automata  Iban  th« 
/anioccini,  or  Hgurei  of  puppets  whidi  are  exhibited  in  great  perfection  in  many  town*  of 
Italy,  especially  at  Rome. 

The  moving  power  of  almost  all  automata  is  s  vound-up  steel  spring ;  because  in  com- 
parison with  other  means  of  giving  motion,  it  takes  op  the  smallest  nxnn,  is  easiest  con- 
cealed, and  set  agoing.  Weights  are  seldom  employed,  and  only  In  a  paitial  way.  The 
employment  of  other  moving  powers  is  more  limited ;  sometimes  fine  sand  is  made  to  fiill 
on  th(.  circumrereneeora  wheel,  by  which  Ihe  rest  of  the  mechanism  is  moved.  For  the 
tame  purpose  water  has  been  employed  ;  and,  when  il  is  made  to  fall  into  an  air-chamber, 
it  causes  sufficient  wind  to  eicile  musical  soands  in  pipes.  In  particular  cases  quicksil- 
ver has  been  used,  as,  for  eismple,  in  the  Chinese  tumblers,  which  is  only  a  physical  ap- 
paratus to  illuslrale  the  doctrine  of  the  centre  of  gravity. 

Figures  are  frequently  constracled  for  playthings  which  move  by  wheels  hardly  visible 
ha  eiample  of  this  simplest  kind  of  automaton  which  may  be  introduced  here,  as  Ulus* 
traiing  the  self-aciing  principles  of  manuraciures,  is  shown  in  the  figure. 

f  if.  102  exhibits  the  outlines  of  un  automaton,  representing  a-  swan,  with  (uilablr 
combined  movements.  The  mechauisin  may  be  described,  for  Ihe  sake  of  eleamest 
of  explanation,  nader  di»- 
linct  heads.  Tfae  first  relate* 
to  Ihe  motion  of  the  whole 
flgure.  By  means  of  th> 
part  il  swims  upon  the  water, 
in  directions  changed  IVom 
time  to  time  without  exterior 
agency.  Another  conctme- 
tion  gives  to  the  figure  the 
fkculty  oTbending  its  neckoa 
several  occasions,  and  to 
audi  an  extent  that  it  can 
plunge  Ihe  hill  and  a  portion 
of  the  head  nnder  water. 
Lastly,  it  ia  made  to  mova 
its  bnd  and  neck  slowly 
fh)m  side  to  side. 

On  the  barrel  of  the  siuing, 
eileriar  to  the  osaal  ritchot 
wheel,  there  i«  a  main-wheel,  marked  1,  which  works  into  the  pinion  of  the  wheel  2. 
The  wheel  2  moves  a  smaller  one,  shown  merely  in  dotted  Unes,  and  on  the  long  azit 
of  the  latter,  at  either  end  there  is  a  rudder,  or  water-irtieel,  the  paddles  of  which  are 
denoted  by  the  letter  a.  Both  oT  these  rudder-wheels  extend  through  an  obloDg 
(mening  in  the  bottom  of  the  figure  down  into  Ihe  water.  They  Inrn  in  the  direetiom 
(H  the  arrow,  and  impart  a  straight-forward  movement  to  the  swan.  The  ehambw, 
in  which  these  wbeds  revolve,  is  made  water  light,  to  prevent  moisture  being  tbrown 
Bpon  the  rest  of  the  machinery.  By  the  wheel  4,  notion  is  conveyed  to  Ihe  fly-pinion  5 ; 
the  fly  itself  6,  aervea  to  regulate  the  working  of  the  whole  apparatus,  and  il  ^  provided  ^ 
with  a  stop  bar  not  shown  in  the  engraving,  to  bring  it  to  rest,  or  set  it  a-going  at 
pleasnre.  Here,  as  we  may  imagine,  the  path  pursued  is  reetQinear,  wtaen  the  rudder* 
vriieels  are  made  to  work  in  a  square  direction.  An  oblique  bar,  seen  only  in  MCtim 
anreable  aboul  its  middle  point,  carries  at  each  Md  a  web  foot  c,  so  that  Uie  diree- 
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k^td»iwifktmt«l^»rugtMj,  rorttikptupoM,Uia  whMllukM  [atoth«piiiioDT, 
udlluanitiwraaiid  tb«ew«»-«)i««18,  whiahiifiu^  vttli ui  MMOtrie due S,  upon 
*eonmoB»zU  Wliile  llMCiavif-vbMl mora  utfae^rMtion  of  th«  arrow,  it  turn* 
tkc  UMUer  •eeantria  prntMrn  irf  th*  <l'iDti«  diM  towardB  the  >eT«r  m,  vhich,  prcHcd 
aMiaetw«iiUTbTito«^wg.Mi"iiMiiVrd«yM«|  tlwpoMdonooTiypODding  withlha 
Bttddk  lim  «t  ua  IgnM,  km  •lUrwardi  aa  oUiqiic  pawtton ;  then  it  go«a  iMck  it^ain, 
•ad  n^dMB  ill  lint  litBBlioa ;  «OM«qiMnUf  through  the  tT«iproeal  taniing  oTtha  bu  J< 
'and  tbaavim-ibot,  i*  det«nuMdan(l  vanad  tha  patli  irhieb  tbeawan  Dmitpunva. 
lUaeaDatoiwUaa  waTkikblo  vithallaolMBata,  Vbich  workbj  wh««li;  aod  itii  ob- 
«iMi,  thu  «e  nwT>  I?  diflercM  Ainat  of  tke  dbc  9,  ntodiTr,  at  pleatair,  the  dinetioa 
■ad  Ike  TdocitT  at  the  loniugi.  If  th*  diae  ia  %  cirde,  r<r  inMance,  Iben  [he  ehaifei 
will  lake  pbeele«*uddenlri  if  the  diac  baa  an  oeiwud  and  Jaward  eunalnre,  Dpoa 
rtoaecdge  Ibendsf  lln  lever  prtMa*  with  a  loUer,  the  moTOiMat  will  take  place  la  ■ 


TV  neck  18  the  put  which  reqeire*  the  moft  earefnl  worfcmauhip.  Ilaoolwaid  eaie 
■atf  be  flexible,  and  the  Mck  itself  ahonld  therefote  he  made  of  ■  inbe  of  ipiral  wire, 
MFioed  with  lealber,  or  with  a  fealbend  Urd-ikin.  The  donUe  line  in  the  interior, 
*ha«  we  sec  the  trniigica  t,  t,  e,  dcnotca  a  iteel  (pring  made  faat  to  the  plala  ID,  which 
fcma  the  bottoB  of  ibe  neck  |  it  atanda  looae,  and  needs  ID  be  mcrelr  so  Itrans  •(  to 
keep  the  nedi  stialtht,  or  to  bend  it  a  Utile  beckwarda.  It  should  dm  be  eqoallr 
Ihi^  ia  all  pocnia,  Iral  it  shoold  be  weaker  where  the  Brat  graeerol  bend  is  to  be  made) 
aid,iagen»al,ilaMiffaesaDaghl  to  coirespond  lo  ihe  cnrruareaf  the  neck  of  Ibii  biid. 
The  triaiigles  (  are  made  faat  at  Iheir  base  to  ihe  rraot  mrface  of  the  spring ;  m  ihe 
poinls  of  each  there  is  a  slit,  in  the  middle  c€  which  a  moveable  roller  is  set,  rormed  oTa 
vaaKblT  lomed  steel  rod.  A  thin  eatgnt  stnag  /,  nns  from  the  npper  end  of  the 
sptisf,  wbare  it  is  fixed  orer  all  ihese  rollers,  and  paues  through  an  aperture  pierced 
i>  the  middle  of  tO,  into  the  inside  of  the  ramp.  If  ihe  ealgul  be  diawn  straight 
baA  tvwatd*  /,  the  spring,  and  eonaeqsentlf  Ihe  neck,  ntM  obrioaslj  be  beni, 
and  so  mach  the  more,  the  more  tightly  /  is  pulled,  and  li  sbcsteaed  in  the  hollow  or 
fte  ^A.  How  this  ia  acwmtdiihed  bf  the  whed-work  will  prearntlr  be  shown.  Th« 
iriteel  11  reedres  its  motiok  tnm  the  piaim  >,  ecnaeeted  with  the  main-wbed  1. 
I7paa  11  (here  is,  moreorer,  the  disc  12,  lo  wboae  dreumfcrence  a  ilendcr  chain  it 
frtltiBHt.  When  the  wheel  11  tnins  in  the  dlreelion  of  the  arrow,  the  chain  will  be  to 
■■eh  palled  onmuda  thmogh  the  eorrespondin;  adrsDce  at  the  point  at  12,  till  thia 
poial  he*  eooM  lo  the  place  oppoaite  lo  its  present  tiluation,  and,  conseqarnti]',  1 1  must 
haw  perfonned  half  a  rerolMion.  The  other  end  of  the  chain  is  honji  in  the  gnxm 
cfsTerr  mureablG  roller  U',  tad  Ihit  will  be  turned  immedialelr  b;  the  unwinding  of 
the  thain  opon  its  axis.  There  lams,  in  connexion  with  il,  howeTcr,  the  large  roller  13, 
lo  which  Ihe  catgut  /  is  fastened ;  and  at  this  is  nulled  in  the  direttion  of  the  arrow, 
the  neck  will  be  bent  nntU  the  wheel  II  has  made  a  half  rerolacion.    Then  Ihe  drag 

5^ 

K,bi 

The  rrdler  13  ia  of  consideratde  die,  In  oHer  thai  thimgh  the  sllgfal  motkn  of  tha 
laBtf  14,  ■  snfficienl  length  of  Ihe  catgnt  ma;  be  wound  o/T,  and  the  reqoisile  short- 
eaiag  of  the  aeek  maj  be  effected ;  irtiich  resuils  from  the  proportion  of  the  diameten 
oftbeixdlera  II,  13,  and  14,  This  part  of  the  mechanism  is  atlaehed  at  near  to  tha 
ode  of  the  b(dlow  hodf  at  possible,  to  make  room  (br  the  interior  parts,  but  parfienlarlr 
far  the  paddle-wheds.  Since  the  catgnt,/,  must  pass  downwsTds  on  the  middle  (hnn 
10,  it  is  neeemarj  lo  bidine  11  ndewars  and  ontwaids  lowatds  13,  by  means  of  aome 
■nsH  roDera. 

ne  head,  eonstitnting  one  jHcee  with  the  neck,  wiQ  be  depressed  \rf  Ihe  complete 
■enne  <it  this ;  iMd  the  ImII,  being  lorncd  downwards  in  flvnt  of  the  breast,  will  timeb 
Ike  snfaoe  of  the  water.  The  head  wOl  not  be  moIiDQlesi ;  bnt  it  ia  joined  on  both 
ddea  bf  a  tctt  moveable  hinge,  with  the  liglt  ring,  which  fortni  the  upper  part  of  the 
dothiag  oTthe  neck.  A  weak  ipdng,  g,^>o  fhilened  to  the  end  of  the  neck,  tends  la 
on  ttte  head  backwards;  but  in  Ihe  present  position  it  cannot  do  so,  because  a  ehaiB 
tt  g,  whose  other  end  is  atlaebed  to  the  plate  10,  keeps  it  on  Ihe  stretch.  On  tbe  bending 
nf  the  aeeb,  this  diaiB  beeames  slack ;  the  sining  g  comet  into  operation,  and  thrown 
Ihe  head  so  far  badi,  that,  in  itt  natoral  poaition,  it  wiQ  reach  the  water. 

FballT,  lo  itnder  the  litraing  of  the  head  and  the  neck  t^aelicaUe,  the  latter  is  not 
daadr  eouneeted  with  the  rump,  wfaOe  Ihe  plate  ID  can  mm  la  a  erlindrieal  manner 
ipM  itt  axis,  but  cannot  become  loose  outwardly.  Moreover,  there  is  upon  Ihe  axis  of 
tte  wheel  1,  and  behind  tl  (shown  merelr  as  a  circle  in  the  engrating)  a  bevel  wheel, 
lAieh  wnrlu  into  a  aeeood  tinitlBr  wheel,  15,  so  ss  to  turn  il  in  a  horizontal  directtoa. 
The  pin  IS,  of  the  last  wheel,  woiiif  upas  a  two-armed  lever  19,  moveable  round  tbe 
1*  ofthe  pin  IT.    lie  thoRa  tin  cf  iba 


lever  19  ix*t  an  oval  ipM-twr*  in  vhl«h  tbe  pin  16  iUdoa    M  toon  w  Sibi,  Id  son 

Mqu«ace  of  the  nuivtmvat  of  the  bevel-Tbefll  16,  «(»»«■  into  Uie  dDtt«d  poaition,  it  piub- 
ei  the  othI  ring  outwards  on  iteaoialler  diameter,  and  tbsrcbf  turns  the  lever  npontlie 
point  A,  into  Ihfloblkjne  direction  sho'm  by  the  dotted  lilies.  Hiepin  16.  having  OMne 
on  ita  way  right  oppoeite  to  ita  preieiit  poritioB,  leta  the  lever  »gain  straight,  tlen  th« 
lerer,  by  tJiefurUierprogreuof  the  pinin  itioirsdarpalli,  Ja  direeted  outward*  to  the 
oppoeite  aide ;  and,  at  U^  when  IC  baa  made  an  entire  revolution,  it  ia  qnile  atraight, 
^e  longer  arm  of  the  lever  tollowa.  of  ootine,  theae  aUerDating  roovemeDts,  ao  Ui«t 
ittorne  the  neck  npoaits  plate  IC^  by  meuia  of  tbe  pin  11;  aad,  a*  16  denotes  the  bill, 
thii  oooies  into  the  dotted  poailion.  It  mav  be  remarked  in  conclusion,  that  the 
drawing  ol  Jig.  102  repreeente  abont  half  the  size  of  which  the  antomstoii  may  be 
amatraeted,  and  that  the  body  may  be  formed  of  thin  aheet-copper  or  brasi. 
JV'  108, 104, 106,  ihow  the  plan  «f  a  third  Bntamaton ;  a  horae  which  moves  its  feet 


in  a  natoral  way,  and  dmws  a  carriage  with  two  fignnn  sitting  in  it.  The  dwd  ajiprnn 
lo  drive  the  horse  with  a  whip ;  (be  woman  bends  forward  fiom  him  in  front.  The 
four  wheels  of  the  oairiage  have  no  csaoeiion  with  the  moving  mechanism*  InJig.lOS, 
some  parts  are  represented  npon  a  huger  icale.  The  wheel  1,  in  fig.  103,  operatce 
Ihrongli  the  two  earner  whtelt  upon  the  wbeeU  marked  4  and  6.  By  means  of  the  axit 
of  these  two  wheels,  the  feet  are  aet  in  motion.  The  left  fore-foot,  a,  then  the  ligM 
binder  foot,  move  themeelvei  backwarda,  and  talie  liold  of  the  gronnd  with  small  tacks 
H)  their  hoofs,  while  the  two  other  leg*  are  bent  .and  raised,  but  no  motion  of  the  body 
take*  place.  The  caniage,  however,  with  which  the  horse  is  connected,  advance*  npon 
lU  ^eds.  By  studying  the  mechanism  of  the  foot,  a,  and  the  parts  connected  with  it, 
we  Dsn  readily  nnderstand  the  principles  of  the  movement.  The  axis  of  wheel  4  is 
dank-shaped  on  both  sides,  where  it  has  to  operate  directly  on  the  fore  feel ;  bat  lor 
each  foot,  it  is  bent  in  an  oppmiie  direction,  as  is  obvions  in  the  fh)nl  view  ^g.l04. 
This  crank,  or  properly  its  put  ftuthest  &om  the  axis,  lovee  insteodof  the  pin  16,  in 
die  Bwan,  and  moves  like  it  in  an  aval  spot,  y>,  JSg.  103,  a  two-armed  lever,  which  gives 
DMtioQ  tbrouph  tooth-weak,  but  not  as  in  tbeswon,  bymeansof  a  second  pin.  This  wheel- 
woik  rendem  the  motion  smoother.  The  above  lever  has  its  ftalcrum  at  a,  jIg.  108,  about 
whidi  it  tuns  alternately,  to  the  one  and  the  other  aide,  by  virtne  oT  the  rotuion  oC  the 
wheel  4.  The  toothed  arch,  or  the  half-wheel  on  the  onder  side,  lays  hold  of  a  sborler 
lever,  in  a  similar  arch,  upon  the  npper  joint  of  the  fool,  which  is  moved  IWwacd  and 
badnrard  upon  the  pivot  tn.  la  virtne  of  the  motions  in  the  direction  of  ihe  arrow, 
the  foot  a  will  move  itself  Gist  ohliqoely  bnekwords,  without  bending,  and  the  booy 
wiU  thereby  bend  itself  forward.  When  the  right  hand  foot  makes  the  sanw  motion, 
both  the  Diher  feel  are  raised  and  hent.  The  joints  of  the  foot  at  d  and  t  are  loimod 
of  hinges,  which  are  so  constructed  that  they  can  yield  no  farther  than  is  ueoeMary  at 
every  oblique  position  of  the  foot.  With  the  continued  rotation  of  the  wheel  4,  Uw 
lever  tuins  itself  about  s,  in  an  inverted  direction  inwards,  and  impels  the  ui^eraMM 
Ibol-joint  forward,  so  that  it  fonns  an  acute  angle  with  the  body  in  front.  The  loot  is 
BOW  twice  bent  upon  its  joints.  This  takes  place  by  the  traction  of  the  chain  l,  whidi 
b  led  over  roUers  (as  the  drawing  shows)  to  the  foot,  and  is  there  fastened.  Aa  its 
upper  end  bas  its  fixed  point  in  Ihe  interior  of  the  body,  it  is  therefore  dram  ^■ 
the  eccentric  pin  r  standing  in  the  vicinity  of  m,  and  thus  bends  the  foot  at  the 
hinges.    If  there  wu   space  for  it,  o  roller  wonld  aiower  beller  than  a  pin.    .By 


A7ENTURINE. 


bsatru^tliM  by  the  rdoII  ipringi  operating  Upon  iti  tvo  uiidar  parU,  vbiaii 
drarioalj  beat  (tiSv  bj  tha  oluin.  By  tin  ud  M  the  fignra*  with  thia  uplanJ 
it  will  b«  nppumat  th&t  all  tha  fore  f«et  hare  a  umilar  aoDatniotioa,  that  tb*  p 
weeeaioD  of  motioDi  will  ba  cffacted  thnxuh  Ivotbad  AM*,  and  the  poaitioa  of  Ika 
•saakt  DO  tha  azia  of  tha  wh«>li  i  aad  0,  ana  btnaa  tha  advaBaa  of  tna  fignra  nnat 
bllow.  The  wheals  pnta  tbefl^?  in  motion  by  maaiuaf  the  unall  vbeal  marked  1 ; 
m  the  fixed  pointi  of  the  4  ebaiDi,  by  raeaniof  a  ratelket-wbeel  and  a  eatoh,  tha  na- 


«aT%  were  it  tbooght  neceeaarjr. 

lie  pr^MT  eaaee  of  the  mouoa*  maj  now  be  eiptaioad.  In  J^  lOG,  a,  ii  a  wheal 
wnnected  with  the  wound-ap  apring,  £7  whieb  tha  motioa  of  the  two  human  fignre^ 
aad  alM\  if  daaind,  that  of  the  hone  may  ba  eSacted.  The  axil  of  tha  wheal  b  earriea 
a  dJK  with  pin^  which  operate  npon  tha  two-armed  leTer  with  ita  fnlaram  i,  and  thai 
taaeai  the  bending  of  tha  npper  part  of  one  of  the  Sgnre^  which  hae  a  hinge  at/. 
On  the  azia  ol  that  iriiael  there  ia  a  taoond  dieo  c,  for  giving  motion  to  the  othar 
igan;  which,  for  the  mk«  of  eUainaea,  ia  ihown  eeparata,  althoo^  it  tlwvid  ait 
akngadft  of  ila  fellov.  On  the  iq>per  end  of  tha  donble-armed  leTar  A  thara  i*  a 
end  whoae  other  end  ii  conaeetad  with  the  monng  arm,  in  tba  iUaation  i,  and  rakea 
it  wheaeTer  a  pin  in  the  diae  pfeMee  tha  nadar  [lart  of  tha  laver.  A  ipriog  k  briaga 
theanabaek  into  the  onginal  poaition,  whan  a  pin  ha*  paaied  from  the  later,  andhJiti 
Idt  it  bdiittd.  Tba  piM  at  c  aad  rfmaybeaet  at  different  diataoeea  from  Lbe  middle 
of  thediae,  wbarebj  the  MOtioM  of  the  flgnrei  by  eTerr  eontaot  of  another  pin,  an 
Taried,  and  are  thoefora  not  ao  uniform,  and  oonaequenuy  mora  natural. 

Fat  the  eoDnection  of  b^  maehaniima,  uaoalj,  the  carriage  with  the  hone^  Tari- 


anangemeata  may  ba  adopted.  Two  uparate  trsetion  epringa  ehaold  be  to^y- 
.  one  at  ^  Jh.  IK,  in  the  eoaalnaat ;  tlM  other  in  the  body  <tf  the  bona.  lathe 
Bnith  awt  at  1^  tfca  fly  with  it*  pmioo,  a*  well  ae  a  rmtehet-whael,  ia  naataaaiy.  Bynaaaa 
ctf  ika  ahafi,  tha  hone  ia  plaeed  in  ooiweation  with  the  wagva.  Il  may,  howefar, 
reeaN  ilt  motMn  fimn  the  apring  in  tha  earriag^  in  which  eaaa  one  ipfing  will  ba  ia^ 
SeiaaL  Cpon  the  latter  plaa  tlw  foU-wing  eoaatraetioa  may  be  aocpiad:— To  tha 
adtof^j^.  lOS,  abaTef  wheel  ia  to  bi  attached,  and  from  thi*  the  motion  ia  to  ba 
baa^utted  to  the  bottom  of  tha  earrian  with  tha  help  of  a  aaeoad  be*el  wheal  *, 
coDoeeted  with  a  third  berel  wheal  t  This  again  taroe  the  wheel  i^  wboae  long 
uiiegoeB  tothemiddloafthehoTH'a  body,  in  an  oblique  direalioii,  throagh  the  hoi- 
lewehalt  lUa  azia  caniaa an  andUa  icrew  9,Jt3.  IM,  with  rery  obUqne  thready 
vhteh  voricB  ialo  the  Uttte  wheel  i,  aorreaponding  to  tha  wheal  1.  through  ao  ^«n- 

Sf  m  tba  aide  of  the  luwee,  aad  in  thia  way  tat*  toe  OMcbanMn  of  (h*  hoiae  »goiBg. 
ith  thia  conatraedonof  ;^.  IOC,  a  apring  of  aouidarafala  ateauth  b  neoaaaarr,  or 
if  >ke  height  of  tha  eaTriu*«aat  doea  not  afford  anffideat  roon^  ita  breadth  wiU  ta- 


e  height  of  tha  ean-ii^*«aat 
nrer  far  ^aaiag  two  Weaker     ~' 
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farj^aaiagtwo  weaker  >pnogl  alonedde  of  each  othar  npon  a  01 


Dine  •aparalion  of  metallie  copper  from  U 
end  Invwn  by  Uia  peroxide  of  ir<m. 

In  the  aTontorina  glaia  far  poraelain  a  cryatalline  eaparation  of  green  ooida  of 
elmnniimi  fKOD  the  mown  farmginoua  maaa  ot  tha  glaia  prodooai  a  umilar  nflni 
Ihia  ^aae  i*  prepared  aa  follow* : 

31  parts  of  fine  liziTiated  dry  poreelain  earth  from  HalUk 
48  da  da        dryqurti  aand, 

14  da  do.        cypanm, 

15  do.  do.        fragment*  of  porealain, 

ire  atirred  up  with  300  parts  of  water,  and  by  repeated  ttraioing  tbroosh  a  linen  eier* 
luiifoniily  aDspended  in  it,  and  intimatel;  mixed.    Tothiipaata  liaddM,  under  eon- 
•taut  agitation  and  oae  after  the  other,  aqneon*  lolatioot  of 
1 9  parte  biehromate  of  polaah, 
100    "      protMolphata  of  iron, 
47     "       aoetate  of  lead, 
ud  then  ao  mneh  eolation  of  ammonia  that  the  iron  ia  oompletely  eeparated.    "Dm 
mKs  of  potash  Bod  amraonia  are  remoTed  b^  frequent  daeantation  with  apring  watar. 
"nie  baked  porcelsin  venels  are  dipped  into  the  paatr  mixture  obtained  aa  abora 
dMcribed  in  tne  same  manner  **  with  other  glazei,  and  then  fired  in  the  poreeUn 
(ama«B.     Aft«r  this  Ihar  appear  covered  with  a  brown  rias^  which  in  redectad  light 
ajneara  to  be  filled  with  a  eonntleis  number  of  li^t  gold  spanglea. 

.,j,„.«..„Googlc 


„       ...  .      .  afcV«i 

ft  elair  brovDiali  glaH,  in  which  nomerooitnuilpsreiit  green  ui-BidcdpriBiDS  oioiid* 
«f  ekromium,  uid  lome  brovniah  erTHt&li,  probably  of  oxideof  chronuuia  and  peroi- 
ide  of  iron,  us  Biupsnded.  The  »iida  of  alkromiiiDi  tbarefora  Mpamtea,  on  tha  tfow 
•ooling  of  the  glazs  in  the  poreaUin  fnmice,  from  tiie  aubetanoe  of  ths  glue — a  dU- 
•ate  of  potaah,  lim^  and  alumiua — aalurated  mth  the  peroxide  of  iron,  and  ihina* 
throogli  Che  brovuiah  maa«  with  a  goldaa  ooior.  When  the  aventnrina  glaie  it 
nixed  vith  an  equal  amount  of  oolotleea  purceLaia  gUizia,  the  glaaaj  maia  no  longar 
baa  a  brawn  oolor  after  the  burning,  but  a  light  areeotah-giay,  and  tlie  elimuiatad 
Myitallioe  Bpaaglee  likewia*  exhibit  in  reflected  light  Uieii'  natural  green  oolar. 

*XF.  A  tool  much  oaad  by  carpent«ca  for  olearlnf^  nod  roogblr  fiubioainK  bloaks 
t(  wood.  It  is  a  flat  iron  wed^e,  with  an  oblong  ateei  edge,  panJlel  to  wbiiu^  in  th* 
riwrt  base,  ia  a  hole  for  receivug  and  holding  fut  the  end  of  a  itrong  wooden  handle. 
Ib  the  ecxiper'a  oiiM,  the  oblong  edge  ta  at  right  ftoglea  to  tha  handle^  and  ia  ali^tlj 
OBTTad  up,  or  inflected  towaida  it. 

AXl.liiS.  of  carriagea.— Sea  Wbed,  Oiuuoa 

AXU»QR     Uog-a  laid  ;  aae  Pat  and  Oiu. 

AZUBEiSZOlDE,  and  AZODENZOYLK,  prodooU  of  tba  aoUon  (tf  pur*  vatar 
ef  aaiDioiua  upon  oil  uf  bitter  almoada,  bjr  toalungUie  ammnnia paaa  down  throng  * 
wide  lube  fillad  with  the  almond  pap.    The  operation  moat  be  eontinued  fi>r  weeka. 

AZOTIZED,  taid  of  eerlaia  variable  sobatancea,  whiol^  aa  oontainiBg  aaota,  wera 
■impoaed  at  one  time  to  partake,  in  aome  meaanr«^  of  die  animal  satnre ;  moat  »"""fil 
MCUMbeingshanotariiedbjrthapreaeneoofmuahaioteiniheireompoaititm.  TheT«(r- 
Mable  producta,  indini,  caleiae,  ginlan,  and  man;  otheia,  «oot*ia  abnodanoe  of  aao«& 

AZUHS,  tha  tine  blue  pigment,  comoionlf  oalled  amal^  ia  a  glaai,  oobred  with  ox- 
ide of  cobalt,  and  groond  to  an  impalpable  powder. 

Ilie  mauufutura  of  aiure,  or  amalt,  haa  been  lately  improved  in  Sweden,  bj  tha 
adoptioD  of  tha  following  proeeaa: — 

The  cobalt  ore  ia  fint  roasted  till  tho  greater  part  of  tii*  ananio  ia  driTea  oft  "nia 
raaidiuuj  impure  blank  oxide  i*  mixed  with  aa  much  aulphoiie  a«id(««notiitratad)Ba 


a  puta>  wliiah  ia  expoaed  at  first  to  a  moderate  heat,  than  to  a 

1   lor  an  hour.     The  aulphste  thua  obtained  ia  reduaed  to  powder, 

djiaolveS  in  water.    To  the  aolnlion,  varbonata  of  pctaah  ia  gradoallv  added,  in 


order  to  aeparate  the    .  o  ,   - - 

panda  upon  the  previooa  dwea  of  aaioination.    If 
ia  dilficult  to  be  got  rid  o£ 

Imd,  Irom  the  oolor  at  the  ] 

mate  of  cobalt^  it  ii  allow 
praoipitated,  bj  [Deana  of  a  ■olution  of  ailioale  of  potaah,  prepared  a 

Ten  parte  of  potMh  are  carafnlly  mixed  with  fifteen  parte  of  finely  ground  flints  or 
_•..(  -"fl  ".le  paitof  pounded  ohairooaJ.    Tbia  mixture  u  melted  in  a  crucible  of  brick 


elay,  an  operatioa  whieh  requiree  steady  ignition  during  6  or  fl  hoars.  The 
when  melted  and  pulveriied,  ma;  besonly  £aaolved  in  boiling  water,  addict  to 
little  at  a  tim<^  the  glaea  previoualy  ground.  The  filtered  aotDtloa  ii  oolurleiN,  i 
keepe  well  iu  die  air,  if  it  cootaina  ooa  part  of  glaie  Sir  fi  or  B  of  water.  The  eiliaata 
of  cobalt  which  praoipitatu  opou  mixing  the  two  aolutioo^  ia  tha  preparation  of  eo- 
halt  most  anitaUa  £ar  paiuling  upon  porcelain,  and  for  the  mamfaetora  of  Uoe  glaaa. 
SaaCoaaiA 


BABTiAH.  The  rind  or  shell  which  rarroiindB  the  &nit  of  the  mimota  dnaratia  ; 
it  oomce  from  the  East  Indtea,  aa  alao  from  Sen^al,  under  tha  Qame  of  Neb-neb.  It 
eoDtoiui  gallic  Boid,  tannin,  a  red  coloring  matter,  and  an  azoUied  subetanoa;  bui 
the  proportion  of  tatiuiu  is  aiDaller  than  in  sanis^h,  galls,  and  Imap/iern  (gall-auta  of 
■'     common  oak)  in  retereuce  to  that  of  gallic  acid,  which  is  oonsidei-able  in  tlie  bab- 
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aa  will  dry  and  eonaoiidate  ita  parte  without  wastii^  them.    Thua  wood,  pottery,  and 
porueLaiu,  are  baked,  as  well  a*  bread. 

UaLAKCK — Tocandiiotarle,manaraetaren^aad  minoa,  with jadgmant  and  BoaeeMt 
taeonrae  must  be  had,  at  almost  every  step,  to  a  balanoa.  Experience  proves  that  all 
material  bodies,  existing  upon  the  sur&ce  of  the  earth,  are  oonatantly  solicited  by  ■ 
force  which  tends  to  bring  them  to  ila  oentrc^  and  that  they  actually  tall  lowanla  il 


«kB  Aaj  «•  frH  to  mora.      Tbh  ferM  li  «d1ed  gmrttj.    "nxnigli  th>  k>41n  b* 
Mt  fra^  tta  wAiTt  af  grmritj  \*  itill  nndble.  and  the  ramltuit  &[  all  flia  aetfOH 


nd  br  Mi—w  of  umUdm  naj  b*  ro«de  to  corrMpond  or  b«  eonnlflrpotoed. 

T^  diMDvrr  wfctiKi  I«o  wc^hti  b*  eqad,  we  maM  oppMC  tkm  to  e»A  MhCT  la  k 
Mtfcar  where  Ibcf  ad  w  ■  Bmitar  mum»tt,  »mi  (ben  ice  if  Iher  mtbilaiH  an  rqal- 
Orinn;  fbr  -~— r*-,  we  Mil  (hk  coAdhioa  X  we  latpend  Ibrai  at  Ibe  twtt  exlrcmitiea 
(f  alrnr,  aaypotud-M  lb  eeatre,  ■■<  wboae  anna  aic  equal,  fineh  ft  tbefeaeral  Uea 
tf  a  fcali«w  TbebcanoTa  ftood  balaoee  o«f H  to  be  •  tar  of  wdMeaipend  ueel,  ef 
tmik  krm  mt  t»  icevre  perfcel  inferibOitr  trnder  vaj  load  whteh  maT  be  fiilr  applitd 
b  lu  eitnniliea.  lit  wnH  ihoold  be  qaitc  ei,sa]  is  weight  aad  lesglh  apon  each  tide 
rfita  p«i>t  c^'Na^eMiOD  |  and  Ihb  poial  ibovM  be  plaMd  In  a  vettlcal  line  orer  the 
■MRif  gcaelqr;  ami  Ibe  I'M  dtataM  it  ia  from  it,  ibe  more  delkate  wfll  be  (be  balaaea. 
Woe  it  plM>d  aaettr  ia  ihM  centre,  tbe  beas  wwld  imi  ipoalaneoBri]'  reenrer  tbt 
kwitaatal  pnelrtoa  wbea  k  was  once  unuieJ  from  It.  To  render  iu  tndicaiiant  more 
lodllf  BOtawiMii table,  a  dender  rod  er  aeedle  In  Bied  b  ft,  at  rl«hl  aaf  In,  in  Ihe  liM 
funmg  Ibnm^  ila  ecntrei  of  praxitf  aad  tnapemion.  Ibe  point,  or  ralhrr  edge  of 
■ifeMioB,  if  made  of  pnftetlr  bani  Meet,  mi  mm*  nvon  a  bed  if  tbe  une.  For 
~  •  balaMe  mm  be  B»d«  »aSeitKi.y  fsvt  lo  gire  ntitActDrr 
t  rcflaed  porpaMa  of  MieMe,  that  eqaalHr  thonid  never  be 
w  Ifwud  la  t  aad,  fenanMelr,  eiaet  weigbiaf  h  qnite  independent  of  tint 
tfmmj.  Tn  weigh  a  bodf  ii  to  delemjne  bow  Bani  tln««  tbe  weight  of  that  bodjr 
cM^aa  aautbLT  qieeiea  of  Intomi  weltbt,  ■•  of  gniea  er  prnodi,  lor  eninpl''  !■ 
«*ta'  to  find  it  oat,  let  at  place  Ibe  awbetaaee,  nppeee  •  piece  of  gtdd,  in  Ihe  (eft  hand 
Male  of  tbe  babuee  i  eoniterpoiae  it  wllh  fMid  or  Act  in  the  other,  till  tbe  iadei 
Medle  be  ttnlf  vettieal,  or  ftaad  in  tbe  Biddte  of  tbe  Kale,  prorine  the  beam  lo  be 
bviraUBL  Now  remere  gentir  tbe  pieee  of  guU,  and  eabMltBte  in  Hi  nlace  ttaoditd 
■akirte  iKigbt«  cf  anr  fnwiaaUoii,  E*clr»h  or  rt«Mb,  tm  tbe  neeifle  agaia  retirmei  ihe 
lertieal  paaUoa,  or  tUI  in  oeeOUIIeDe  ape«  eftbrr  tUe  of  Ibe  tern  paiM  are  r^oaL 
Ibau  wraibii  will  npieemt  predeelf  the  weight  of  tbe  goU,  aiBce  tber  ate  phcH  )■ 
tbe  lat  (i>ti— ia«Lui  pradarfT  wWb  it,  aad  make  tbe  wme  egiittibcjna  wtib  the  wiaglq 
hid  in  the  other  aeale. 

TlH  «etbad  af  wcighinf  to  ofcefoaflr  IndepeaJem  ef  tbe  necqaal  length  ai  wed  m 
HwBMqMlwtMlof  IbendaefthebewM.  For  ib  perihetioa  two  reqtiitilM  onir  are 
WiipeMabte.  The  flnt  ia  thai  the  potaM  ofenapeniion  tbonM  be  rifiiTOMlT  tbe  Hiae 
m  the  two  uyuliuaa;  fer  tbe  power  nf  a  grren  wrigtat  to  inm  the  beam  beinf  aneqnat, 
■iwwJiay  aa  we  ^ae«  it  at  dUkmt  dMaoeet  rtvm  the  eerttre  of  mrpenilcm,  did  thai 
pMBi  ytrj  m  tbe  two  eonaeatiTe  weigHngn,  we  woaH  require  to  empM,  is  the  secoM^ 
1  iitiiiw  aiii|bl  riinn  Ibal  if  Ihi  pieee  or  gAI,  in  oider  to  form  as  eqniHbHDm  with 
dke  aHid  er  abol  eeiginnllT  pot  ia  tlie  oppoaite  »eale ;  and  m  there  ii  notUng  to  indicate 
mmA  ■TyialltT  ia  tbe  atatea  et  Ibe  beam,  great  vron  wonld  reenll  fVcm  it-  Tie  beet 
■ode  of  MeuriBf  agalMl  Mch  inoqaalitr  u  to  aaipend  the  eordi  of  Ihe  mlea  fhn 
*a«p  li^ti  riogi,  vpon  imtk  edge*,  at  tbe  eirfi  of  the  beam,  hatk  made  of  eteel  ar 
bad  teenpered  m  to  b«  ineapaMe  of  bdatitatioD.  lb*  weond  omdMoa  a,  that  tbb 
baUnae  etmrid  be  rarr  iMHiMe,  that  ie,  whan  in  eqaUibrinm  and  loaded,  it  may  be 
dwwibed,  and  ita  needle  may  oaaUlate,  hj  tbe  amirfleat  weight  pnt  into  either  of  the 
miM.  Tfaii  MBdbility  depeab  eolelT  vpon  the  eentre  or  dmI  of  ■nipenrion ;  and  tt 
wai  be  tbe  More  p«rt»tt  the  lew  frictwa  there  i>  between  that  kniffiilf  larftee  and 
OepUnewlucbiapportait  Both  AonM  therefore  be  aa  hard  and  bigblypolidied  a* 
poMble;  andeha<ddnotbantlIeredtopm>  agaiaateaeh  other,  except  at  tea  time  << 


wdAio;.     Btoj  ddieale  beJanee  ot  moderate  iIm,  moreorer,  ifaonld  be  impended 
«it£bt  ■  clan  (aa&  to  prot«et  it  from  the  agitatioiu  of  the  air,  and  the  corroding 

-      -  ■-     -  --  '^■f- l._l^ 1.-11   J 1 3 AL-1_J»>_   -~g^U 


j«  of  tbe  weatber.      In  lome  baianeea  a  ImII  ia  (rfaoed  upon  tbe  index  or  needta 

(vfaetber  that  index  atattd  aboTe  or  below  tbe  beam),  whiah  may  be  made  to  a{)proaob 
ae  i«eeda  from  the  beam  bj  a  Sne-threaded  eeraw,  with  the  effect  of  Tirying  the 
eenttcof  gnm^retativelf  to  the  point  of  inapeniion,  and  thereby  inereaaing,  at  will, 
HttwrtbeaeDaibiUtj,  or  tbeaiability  of  tbe  balance.  lliegTeaterthelan^hoftbeanDa, 
the  leaa  dialant  the  centre  of  grainty  ia  beneatb  the  eentre  of  auapeDainn,  the  better 
poUihed  it*  ee&tr^  knifa-edoe  of  80°,  the  lighter  tbe  whole  balance,  and  the  teea  it  i« 
loaded,  tbe  greater  will  be  ila  aenaibilKy.  In  all  caaas  the  arma  mnat  be  qnita  in- 
•eiible.  A  balance  made  by  Ramadeii  hr  the  Royal  Sooietf  ia  capable  of  weighing 
ten  poonda,  and  tnms  witb  one  hnndredth  of  b  grain,  which  ia  tbe  tcTsn-milliontb 
urt  of  the  weighL  In  pointins  ont  tbia  balance  to  me  one  erening.  Dr.  WoUaatoB 
told  me  it  WBB  ao  deHeate,  that  Mr.  Pond,  then  aatronomer  royal,  when  making  torn' 
ntaerTationa  with  it  found  ita  indication*  affoeted  by  bia  reUtiva  poaitioii  Ix^nre  It 
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LM  BALANCE  FOB  WEIGHmO  OOnT. 

•adof  tli«  b«am  pcepoQdeT«twi,inaoiiuqDena«of  Us  beooHuog  «zpwnded  by  tba  Mdi- 

atina  of  heat  from  bis  body ;  uid  vben  he  stood  apposite  Chs  left  tttm,  be  made  thit 
prepouderaCe  in  ite  torn.  It  u  probable  tbat  Mr.  Pood  bad  preTiomlj  adjiuted  Ua 
oentrea  of  graTity  aod  empeneion  «o  ova  U>  eaeb  other  aa  to  give  tbe  bnlano*  ita  mwa- 
mum  eenubility,  conalitent  with  etabilitv.  Wow  theee  oentrae  made  to  ooinoide,  lb* 
baam,  when  the  veigbu  are  equal,  vould  reet  ia  any  pceition,  imd  the  additioa  of  tba 
•malleat  weight  would  oierHct  the.balanae,  aud  place  tbe  beam  id  a  vertioU  poaitioit, 
fcom  which  it  would  hare  □□  tcadenoy  to  return.  The  BeDBibility  in  thi*  oaae  would 
be  the  gfeateit  poeaible ;  but  the  other  two  roquisitte  of  level  Mid  stability  would  be, 
autirely  loaL  The  case  would  be  avea  worae  if  tbe  centre  of  gravitv  weie  higher  tlian 
the  oeatre  of  nupenuoD,  as  the  ba1aDce«han  deranged,  if  fre^  would  make  a  rerolutioD 
of  no  leu  than  a  >emi-aiiole.  Abalance  maybe  miiide  by  a  fnuduleat  dealer  to  weigh 
liluly  though  il«  arme  be  eqa«l,  provided  the  anspoiuion  bo  ai  low  as  (he  oentre  of 
gravity,  lur  he  has  only  to  tow  bU  tea,  for  ioataaee,  forcibly  iato  one  soala  to  cause  U 
ounee*  of  it,  or  tbei-eby,  to  oounterpoiae  a  pound  weight  in  tbe  other.  Inspectors  of 
weightts  Ac,  are  not  au/ail  to  Uiis  fruitful  aoui'oe  of  fraud  amons  huckstan. 

BALANCE  FOE  WEIGEINQ  COIK  at  the  Bank  of  England^  invented  by 
William  Cotton,  Esq.,  Govomor  of  the  Bank. 

The  new  coinage  first  arrive*  at  tbe  Bank  from  the  Hint  in  what  are  ealled  "jouniies,'' 
a  single  journey  weighing  IS  lbs,"  and  cootaiiung '101  sovereigns.  Tb*  offieera  of  tba 
Hint  are  allowed  IS  grains  ;)'u  in  every  pound  weight  of  raatal,  tor  Uia  irreRularitias 
iBeidental  to  working  it  into  eoin ;  but  they  usually  work  to  within  one  haU  of  tb*t 
allowance,  which  ia  teohnioally  called  "  the  remedy." 

There  wm  eoined  tor  tha  Bank  in  tba  aprins  of  1848,  8,000,000  of  soveieigns,  ami 
the  greatest  Tariation  from  the  weight  allowed  was  only  80  grains,  or  one  third  of  the 
remedy.  Each  sovereign  should  oootain  a  [lartiDii  of  this  remedy,  to  allow  for  wear  in 
public  use ;  and  this  eztraordinarv  subdiviaiou  of  metal  is  invariably  obtained.  The 
nsoat  delivery  of  new  coinage  at  the  Bank  contains  iOO  jonmias,  which  is  counted  b^ 
weight  only,  that  is,  200  sovereigns  are  counted  into  one  scale,  and  thereat  of  the  dell- 
rery  is  weighed  ia  parcels  which  balance  tbaae  200,  and  this  ii  sU  tha  eonntins  tha 
new  ooinage  reoaivea  The  regularity  and  precision  of  the  nuBipnlatioDi  St  (bsUint 
obviate  tbe  necessity  of  any  fiJthar  examinatjon,  eitlier  m  Mgarda  tha  gross  anount 
'eight  of  an  individual  piec 


When  tha  ourrenoj  returns  to  the  Bank  from  Uia  public^  it  booama*  UMeawrj  to 
asoartain  if  it  has  been  radnoed  below  the  standard  weighty  and  this  impoaas  an  ardnooa 
datyontheofficeraof  theBuik,    Theamonntofgold  paid  daily  over  uie  Bank aooitter 


Tanea  oonaiderably,  but  80,000  may  be  taken  a*  a  rough  average ;  and  hence  ai 
tedious,  irksome  and  axpenaive  piooass  in  wei^ingao  large  a  number  of  pieoeaain^y, 

and  in  quick  ■neawaion,  separatiug  at  the  aama  time  tha  light  from  the  standard  oiriik 

Tbe  mode  of  wdghing  coins  by  bond  requires  much  dsxtenty,  praotioe  and  attentioni 
bnt^  in  spIU  of  all  thes^  errors  were  inevitable,  and  it  was  to  obviate  Uiesa  tbat  tlw 
machina  was  invented  by  Ur.  Cotton,  tka  Gavemor  of  the  Bank  of  England  ;  it  was 
ooDstructed  from  his  plans  by  Mr.  Napier,  and  is  thus  described ; — 

Ite  exterior  preaenti  a  plain  brass  oaao,  with  a  small  hopper  tube  oa  the  top  fiaie, 
about  41  inohea  from  which  there  is  an  opening  in  the  top  plate,  la  this  opening  ia 
seen  a  platform  in  the  form  of  a  quadrant.  This  platform  is  auspsndad  above  one  and 
of  tba  beam,  aadis  to  receive  the  cola  to  be  weighed  On  one  side  of  tha  case  is  a  till 
to  receive  tbe  sovOTeigns  as  the;  are  weighs^  partitioned  so  that  one  division  ia  left  for 
ataadard  coin,  and  tlie  other  for  such  as  are  light.  There  is  a  sliding  door  to  each  divi- 
sion, for  removing  the  coioa  at  nleasure.  Tha  machine  may  be  worked  like  a  dock, 
with  a  weight,  or  by  any  aimple  application  of  power. 

Ite  visible  action  is  aa  follows:— TLe  hopper  being  filled  with  gold,  upon  setting  tbe 
machine  in  motion,  it  immediately  placet  a  sovereign  on  the  little  pjatform,  wbicb 
serves,  as  already  stated,  in  place  of  a  scale  plan ;  and  if  itisof  standard  weight  asmall 
tongue  comes  rapidly  forward  and  pashee  the  aovereiffn  into  that  side  of  the  till  allotted 
to  such  coin;  if  fight,  another,  and  similar  tongue  to  the  first,  pushes  the  sovereign  into 
the  other  aide  of  the  till.    Tbe  action  of  these  tongnea  is  at  right  angles  to  each  olber. 

While  a  sovereign  is  being  weighed,  a  sncceedijig  one  ia  on  its  way  from  the  boppat 
to  the  platform,  and  the  moment  tbe  preceding  sovereign  ia  disposed  o(  ac«ording  to  ita 
value,  another  is  placed  ia  its  stead.  To  keep  the  bopper  supplied  with  gold,  and 
remove  it  from  the  till  as  It  is  filled,  is  all  the  attendance  necessary.  Tbe  more  minute 
parts  of  the  mechanical  arrangement  of  tbe  maobine,  such  aa  tbe  fulcrum,  the  forceps 
so.,  are  described  in  detail ;  and  the  following  statement  by  Ur.  lUillei'  is  given  aa  a 
comparisaa  with  tbe  old  method  of  weighing: — 

"With  the  bulIIon-Bcalea  4,000  may  ba  stated  as  tbe  number  a  person  can  weigh  in 
dx  hours.  Aa  the  sovereigns  now  tendered  at  the  Bank  counter  are  most  of  Ibam  new, 
the  scale  dips  i^uickly  in  weighing  and  ana  person  can  weigh  0,000  in  six  hours  i  but* 


BAI.AKOB  F«K  WEISHING  OODT.  UT 

A«t  tiM*  agot  bafon  file  iMD*  of  tfa<  DMT  ooinaga.  tk«  MM  pMWB  «Mdd  Vtigli  mIj 
I^MC^  n  it  took  ■  loDgar  timo  for  tlia  aoalM  to  uuImM*. 
"'neboUioa  MkUs  eumot  iodieata  D*«r«r  Uum  4-lOOtha  of  agruB,  at  tho  ^ot» 


■ly«e^  and  woichi  w  qoislj,  vbai 
«  oU  aad  doubtful ;  it  cu  vaigk  II 
«M-lAiatfa  of  a  nan." 

'flu  paper  is  illiiiitiifiiil  lij  t  ir-  rtnniiim  nf  lliii  iiit ■laiiaagiMiiiil  af  lliii  iiiiiihiiii^ 

aad  a  bmmM,  ibowiBK  tfa*  Mti^  of  tk«  toogoM  and  platfani. 

llr.OUhwn  oxUbited,  at  tfaa  InrtitiiU  of  CJTil  EagUMn,  tbo  aatoaaloD  balance  at 
Tori;  vatgfang  eou,  and  aftar  dBirlbinft  with  Iha  aid  «f  a  diagraM  and  nwdel,  tka 
Mtita  ofaoA*  of  tho  OMN  ddioate  pafta  of  tho  rnaduB^  bo  obitfTod,  thM  in  Moking 
to  obtain  oxtntordinarj  pwfonaance*  bymachina.-i'  moobauigal  propriaty  of  oonitnio- 
••---'--••        --..I        1  r  .  i^p^^i^a^  m  tto  action  of  many 


and  ■ndniating  aeenraej  obtainod.    Tbe  delicacy  ef  the  uutrament  wm  aaoli,  that 

btmiUtifVi  wrIy-fiTe  aoin*  per  minnte  oonld    j  -i.---  i       .  ■.. .    i. 

Ciif  a^Saraneeof  only  0D*-fiftli  of  a  grain. 


ILaaatamat- 

ia  ila  rdative  sroportioa^  ai  wh  proved  by  thefact  that  after  b«ing  at  work  for  Mveral 
■■atb>,  it  haa  beoMue  more  delicate  in  detecting  alight  Tariation*  between  ttandard 
aad  UgbtoeiB,  titan  wbanitwatfiratoanatmcted.  Mr.  CoUon'a  otyaet  io  tbij  inrantion 
ibonU  be  well  nndaratood.  Public  eon*<DiaDee  demanded  great  aecnraoj  in  weighing 
Iheearrenej:  brtheordiaaiymodeof  weighing  gold  with  the bnllioaKalea,altlM>agE 
it  waadoe  to  tbeMtnktellera  to  etate  that  the;  nve  the  ntinoat  attention  to  their  moDo- 
taMwdo^,  it  va*  a««rlj  Hnp««ibl*  to  naraafainat  the  varioua  difflenl ties  detailed 
in  tka  p^ier.  *&•  iifjiuj  aiMtaiaed  by  &e  optio  nerr^  from  oonatantly  watabing  the 
■JMater  ctf  the  eaalaa,  was  a  aarioua  inoonTcaience  to  the  opwatiTai  wbtcb,  coupled 
vilh  the  UMident*!  aooroaa  of  error  referred  to^  ereated  exen  greater  abaanee  ot  deli- 
caej  thaa  tbo  papera  rtated.    Error*  to  the  amount  of  ono-tlur^  or  even  half  a  grai^ 

Bj  the  **  anfirmatfa  balance*  the  nnmber  weighed  in  a  ^Tan  time  waa  increased, 

,_i  _  i._. ..-_  _ 1...-_  .1     r™. .    ..II ^  ^1  ^^  mstrnment  wm  aaoh,  that 

«  passed  through  the  machine,  do- 

i  bo  mentioned,  that  ■•aeh  greater  delicaej  could  be  acootnpliehed ;  that  is, 
to  the  OBO-baadradlh  of  a  grain,  bat  not  at  the  aanierate  ;  becaase  it  wontd  beundar- 
rioed  that  *  alow  action  oftbe  beam  was  necceaat;  (or  Tory  unall  Tariationi,  and  that 
BBst  regnlata  the  apeed  of  working ;  bnt  snch  delicacy  w,a*  beyond  all  useful  purposea 
in  Iboae  TranaaftifT  whidt  it  wa*  intended  to  impmne. 

Kr.  Cotton  aaid  that  hii  attention  bad  bean  attraeted  to  the  prantby  the  ineon- 
Teoie«eeeto  wfajoh  the  "teller^  were sotHected  in  weighing  gold  for  the  public  1  with 
^ii'aiiTTi  ao  doUeately  eonatraetad  aa  the  bullion-acales,  ihe  agitation  of  the  air,  by  the 
mldan  opening  of  a  door,  or  eren  by  the  tirealhing  of  those  around,  anfficed  to  caoae 
Km  It  waBpoaaiblek  ala<^  by  praawng  the  ftilcrum  against  the  bridl^  to  prodoee 
meh  a  dtfp-e«  of  friction  a*  matanally  to  interfere  with  asenraey ;  and  the  tellara  con- 
faaed  thiU«li«r  weighing  twoor three  thousand eoios,  the  sight  was  injured,  and  they 
as  lOBger  oboerred  with  the  aame  degree  of  cotreolnca*.  He  therefors  imagined  th^ 
a  machine  might  be  contrived,  which,  being  defended  from  aztemal  influence,  might 
weigh  aoina  aa  laat  aa  by  hand,  and  within  one-fourth  of  a  grata ;  bnt  ha  certainly  did 
not  sontampl&te  attaining  suah  perfection  u  the  machine  oov  potieaaed.  Hi*  first 
idea  wa^  that  the  Ught  coin*  should  be  takes  oO  by  forceps,  and  8iat  these  of  average 
weight  sboald  be  pnahed  off  by  the  anooeeding  odcs^  but  it  was  found  that  the  sligbtMt 
iiissiiMi  aiij  in  tho  milled  edces  sofGced  to  give  them  a  wrong  direction ;  therefore  when 
he  had  made  the  fiiat  rough  sketcfa,  and  ouusulted  with  his  friend,  the  late  Ur.  Ewart, 
he  rMoomaaded  Uwt  Ur.  Napier,  of  York  Road,  Lambath,  should  b«  employed  to 
Bwk#  Dm  toaehine,  aad  to  him  wasdoebhaanggestion  of  the  two  alternately  advancing 
■     "'  .      - .,  .  ■        ^^  which  he  tad  ¥> 


tonguea,  aa  well  as  seraral  other  arrangamanta  ol 
meeesafullT  constructed. 

When  t£e  first  madune  was  tried,  out  of  lOOO  sovereigns  ISO  were  found  to  be 
li^L  Tbey  were  givea  to  a  teller  to  be  verified,  and  he  returned  several  of  tbrm  as 
bui^  of  the  proper  weight ;  but,  on  again  weighing  them  mors  carefully,  the  resnita 
ptta  by  tho  machineware  found  to  baeorreet.  Aa  an  initanceof  how  many  circnm- 
Unoaaaboiuld  be  taken  into  consideration  in  delicate  roachiiiersha  might  mention,  that 
sfler  bwng  need  for  a  tim^  the  maohine  varied  in  its  rcaulti^  and,  on  eiaminatioo,  it 
waa  duieorarod,  that  the  end  of  the  lever  which  traversed  the  pendant  had  become 
■aagoetic,  aadthosaSeotedthebalance.  An  ivory  end  va*  subsUluled,  and  ever  *ince 
that  period  its  accuracy  bad  been  maintained. 

Ur.  W.  BiiUer  observed  that  the  efflcienov  of  any  scales  must  be  determined,  in  ■ 
great  degree,  by  the  fiaeneas  of  ths  edge  of  the  fulcrum  of  the  beam  i  and  it  would  be 


•Milf  inagiiud  that  tba  (rietiov,  towhiali  tha  «d^  ia  •  p«ir  of  brilw*  miIw  m* 
(abjscted.  trhilst  weighing  6000  or  AOOO  lOTcraiKitt  par  daf,  muttoon  impiirita 
dtlioaoj,  itoi  DOnaeqaentlj  the  afflaisDoj  of  tha  whole  apparatiu  ;  for,  wheuier  tha 
■overeigDB  were  light  or  hear; ,  tbe  b«*m  miut  turn  apoo  tts  fulcrum.  Snob  wu  nM 
lim  eaia  witfa  Mr.  Cottos'a  iiia«)iUM ;  ita  baan  did  m<it  aat  at  all,  nnlew  a  light  aOT' 
«a«ifB  wa*  piaoad  apon  tha  platfona ;  ao  that,  among  1000  wraraina,  if  oalj  100 
VM«  %b^  tbebaau  cfths  maaUnewoold  onl^  more  100  timaa,  while  that  trfUta 
ordinary  acalaa  would  oacillata  1000  timea.  An  immanse  adraataga  waa  thna  givaK 
ts  Ott  maabina  in  poant  of  dnriMlitr. 

All  weighing  waa  but  an  approach  tvoonaatnaaa,  and  tba  eaaraat  point  to  which  tka 
baat  Idnd  of  oomiBon  aoalaa  wera  aanaibl^  might  be  atatad  as  yj ^tha  of  a  grain,  and 
fA  of  a  grainwiKihlhardlf  oorepthetrarToraj  tmt  tha  maahina  waa  aeniibla  t»ji^ha 
«f  a  gnia,  and  ^|tha  wonid  fallj  oover  its  anon,  irriiioh  wara  not  a  twantietb  part 
an  BDiDerong  aa  thole  c7f  the  tcataa. 

BALSAMS  (Baftma,  Fr.  BaUami,  Q«rm.)  are  nuin  coaqMVBda  of  ethereal  or 
eaaenlial  oOt,  wilh  min,  and  fl^neo^r  benioie  acid.  Moat  of  thrm  have  tie  eoB> 
■iatenee  of  honer ;  but  a  IVw  are  toli^  or  become  ao  bf  keeping.  Tber  Sow  either 
^DBianfondr,  or  hj  incisi<raa  made  Imo  tirea  and  ihrnba  im  (rapfcal  elimatea.  He; 
paaatM  peenllar  powuftal  tmells,  aroDtntie  hot  taatea,  Nil  hiae  Uteir  odoriTeiaBi  pro- 
pefties  by  lang  expoanra  to  the  air.  Ther  are  Inaolnbk  is  wateri  aolaUe,  lo  a  eon- 
aUaable  degree,  in  ether  i  and  eompleletr  in  aleohid.  Whet  dtotiDed  infli  water,' 
ethereal  oil  eonea  orer,  and  teno  temaiBi  in  the  retort. 
I.  Baziakr  with  benzoic  ^cid  1 — 

Baliam  iff  Pent  is  extracted  fram  the  mynxryttm  jnmiftrvm,  a  tree  which  )tnnn  In 
Pert!,  Mexico,  ftc. ;  tometimes  b;  ineiaion,  and  aometimee  bj  eraparating  the  decoctioB 
sf  the  barii  and  brancbeg  of  Ibe  Iree.  lie  former  bind  )i  Tcry  rai«,  and  ia  impoilcd 
is  the  hnric  of  the  eocoa-ovt,  whence  it  is  called  baham  tn  mrM.  It  is  Imrwn,  tFana- 
parent  only  in  thin  lajere,  of  the  eonaiatenee  of  thick  Inrpentine ;  an  agreeable  ameS, 
an  acrid  aod  bitter  tasie ;  formed  of  two  matter*,  the  one  liqnid,  the  other  fraintilar, 
■ad  somewhat  crTstalline,  fo  100  parti,  It  eontaina  13  of  bcnsote  add,  88  oT  reain, 
with  traces  of  a  Tolalile  oil. 

The  leeond  aort,  (he  bladt  haleani  of  Pen,  la  mndi  iHre  cotnmon  than  the  pie- 
eeding,  translucent,  of  the  consislenee  of  wdl-boiled  ainrp,  Tery  deep  red-brown 
color,  an  almoet  intolnablT  acrid  and  hitter  taale,  and  a  atrcoger  amell  than  Ibe  other 
bdnm.  SlolUe  regards  it  aa  formed  of  S9  parti  of  a  pecnliar  oil,  30^  of  a  rcain,  IHtle 
arable  in   alcohol,  of  6-4  ot  benxole  add,  of  0-6  of  ciltaetiTe  matter,  and  O-S  of 

From  iU  high  price,  balsam  of  Pern  k  often  adnlterated  with  copaiba,  oH  of  tur- 
pentine, and  olive  oil.  One  thonsand  parts  oT  good  balsam  should,  hj  it*  benzoic 
Hcid,  saturate  79  porta  of  crystolliinl  carbonate  of  soda.  It  it  emplofed  at  a  perfbma 
fbr  pomatums,  tinctures,  loicnges,  sealing-wai,  and  for  ehoeolale  and  K^ittn,  Inatead 
of  Tsnilla,  when  this  happens  to  be  very  dear 

Liquid  amitr,  Sloroj:  or  Styns,  flows  from  the  leiTea  and  trunk  of  the  tiqaid  ambir 
ilyriic\fina,  a  Dee  which  grows  in  Virginia,  Louiaiana,  and  Meiieo.  It  is  brcnmith 
aah-grar,  of  the  consistence  of  tnrpentine,  dries  np  recdilr.  sBcIlt  agreeaUr,  Hke  hen- 
loin,  has  a  bitterish,  sharp,  burning  taste ;  it  loluUe  in  4  paiti  of  Rlecd)Ol,  and  eontaina 
ontr  1'4  per  cent,  of  benzoic  acid. 

Balaam  of  Toh)  Bowafron  the  trunk  ofthemymylmUhiffiintrn,  a  tree  which  gnnraia 
South  America ;  il  is,  when  fretb.  of  the  eonaittence  of  tntpnMine,  it  brownish-red, 
drieainto  a  yellowish  or  reddish  brittle  reaino;:*  mass,  of  a  amell  likebcnmini  ia  aolable 
in  alcohol  and  ctherj  affords,  with  water,  benzoic  acid. 

Ckitiut  vanuik  flowi  fVom  the  hark  of  the  Jugia  nacaau  f  it  is  a  greentsh  ftHow 
tnrpentine-like  aubataace,  tmells  aromatie,  tattet  strong  wid  rather  astringent,  in  thin 
.arers  dries  toon  into  a  tmoalh  ahinii^  lac,  and  consitts  of  resin,  ethereons  oil,  and  ben- 
aoic  acid,  h  is  tahUe  in  alcohol  and  ether ;  and  has  been  employed,  immemoriaOy, 
in  China,  (or  ladfering  and  Tarnishing  surface*,  eilher  alone  or  colorel. 

Copaha  baham,  bakam  of  eopaha  or  capivi,  it  ohuined  ft«n  ineitions  made  ia  the 
trunk  of  the  Copaptra  offlrinalii,  a  ireeirtiich  gnnrsin  Braiil  and  Cayenne.  It  ia  pain 
yellow,  middling  Uqnid,  clear  Iransparent,  has  a  hitter,  sharp,  hot  taste ;  a  penetiatias 
disacpreeable  amell;  a  spedEc  gravity  of  fhim  0-960  to  0-996.  Il  diaaolTes  in  abaoint* 
alcohol,  partially  in  spirit  of  wine,  ibrma  vilh  alkalis,  erytialliae  eomponndt.  II  con- 
tins  of  46-39  ethereous  oil,  52-75  of  a  yellow  brittle  reain,  and  1-66  of  a  brown  viscH 
mm.  The  oil  contains  no  oxygen,  hu  a  composition  like  oil  of  lorpentine,  diaaolTei 
eaontchone  (according  to  Dunnd),  but  becomes  oiydized  in  the  air,  into  a  peenUar 
apecies  of  reain.  This  balsam  it  naed  for  making  paper  trantparenljfor  eettain  ladcen, 
sindia  ntedicine. 


KUDAinfA. 


Mlf  •DM  IKtoDM  M  VMUiMlfvith  ^  but  M  tU  i«  •»&*  dtM*Tand  bv  IM 
iawtlBbahtyfo  ■IwdtD^caitoroilluiiuMbMUOMd  TliapnMnMof  UiiaaliMpM«U 
■»  b*  dct«et«d,  I,  b^  agiuting  the  bklwm  -wUh  ■  Mlntioa  of  MUtU  toda,  and 
■atfing  the  mixtaM  md*  to  repoM ;  whmi  th«  bkltaa  will  oom*  t«  flotf  el«ar  ao  the 
tofK  >ad  IcKT*  B  Kapj  Hiieh  in^taa  of  tha  oil  belov ;  %  vhea  tha  balwm  it  boilad 
«iUi  water,  in  athin  fifan,  for  Hma  honr^  it  will  bMoni«  AbritUeraaio  on  coaUnr,  bat 
H  will  TamaiavUcid  if  mixdd  with  eaalor  oil;  S,  ifa  drop  of  tha  oU  on  white  paper  ba 
Md  OTcr  a  Uied,  at  a  proper  diatance,  ita  volatile  otl  will  eTaporate  and  laare  tbe 
bnttia  reain,  wilboat  caoiing  anr  Main  around,  whieb  the  prMaaoe  of  oil  will  prodnee- 
4,  when  three  dropa  of  the  baliaB  aro  poarod  mto  a  wat^^M^  alonnide  of  on* 
try  of  aolphnrie  aaid,  it  bteoaea  t«Udw  at  tbe  point  ofenilaat,  and  altagether  of  a 
.  mmvn  bne  vhca  Mured  aboqt  via  a  glaaa  rod,  bat  if  aofdiiatieatod  with  et' 
Iba  miztnre  *oon  beeomea  nearlj  colorlna  like  white  honev,  tbaoah  after  x 
Ike  aoid  bUekena  tbe  whole  in  eiOiar  caae ;  S,  if  I  parta  in  bulk  of  tha  bi 


the  ml  Iraaapereal,  if  it  be  pare,  bnt  opeqae  if  it  be  adolteratcd.     Whi 

«  M  empiofad  t»  blvtr  the  babaa,  tha  fraod  ta  detected  bv  tha  aoMlI  ol 

iBatbeoaai[>ooiid. 

lltecM  bmbmm,arofahaUmwt,h  obtained  both  br  Incblou  eT,  ud  br  boOhf,  dw 
bnadan  ud  leatea  tf  the  Babamadndnm  GfiMrrimM,  •  ihnib  which  gimn  ia  Arabia 
fdiK,L^KrAd»,aid  £gnc  Wbea  finh  U  b  tsrhid,  wbltiah,  bnomn,  br  degreea, 
bMaiaiLui ;  jelfev,  tbi^kh,  and  evenlaallr  aolid.  Il  anella  pcealiai,  bat  acrceabJa  i 
laala  bitter  mhI  (pitri  don  not  diMotrc  cooplctelT  in  hoi  apirit  of  wlaa,  and  eoalalai 
lOfcraaL  oretbereo(uoa,ofiheipeeiAcgraTiiTO-BTS. 

Jjqm  lac  MtnU  flowa  Iiob  indaioaiiB  the  Intak  of  Ibe  JUm  Ftrwfa  (Ifclraorriba 
VBlala)  which  ta  calihaled  ia  Jafan,  and  from  wild  ik  North  America.  The  jqlca 
bcoBCB  Nmck  in  the  air ;  when  porified,  diaaolrea  in  tctj  little  oO  i  and,  mixed  wiik 
colniac  matter,  it  eonatitniea  the  celebrated  rainidi  ^  the  Japaatie. 
For  Benzoin  and  Tnrpmlioe.  lec  tbMe  Mlielc*  in  theit  a^abetiMl  phee*. 
lANDANNA.  A  atrle  of  calico  jrintiag,  in  vhieh  while  or  hrigbtlr  eolored 
^(tt  are  pmdaced  npon  a  red  or  dark  gronnd.    It  aeema  to  hale  been  praetiaed  ftom 

■Be  la iiiiiiial  ia  ladia,  br  biodioft  ip  Itrmlr  with  thread,  ihote  point*  of  the  elolh 

rtich  were  to  remain  white  or  rcQnV)  vhOe  the  rcM  (f  tbe  aarlhee  w«a  Dredr  aabjcdod 
Is  the  drcing  openuioM. 

Ibe  Evropcaa  naitatioBa  have  now  far  mpUMd,  in  tbe  bcanir  and  jnweiahn  «f 
■he  deiign.  the  oriental  pattema;  having  called  into  action  Ihe  refined  teeoareea  of 
Tbe  geaenl  prindplea  of  pndaeiBC  br^  Asaraa 
ia  the  aitid*  Ciuica-vaiirTiiia ;  biit_tbe  pecoliarilie* 
•f  the  Baadaaaa  priating  a' 


oibed  br  the  preaaare  «f  boUow  lead  trpc*  in  pUU^ 
■  a  hrdraoBe  prtM.  Fig.lOtkut  eleratioaof  ettefraMi  A,  tbe  top  or  cataUatani 
B  B,  the  eheeka  or  piUuat  C|  tbe  appcr  block  Ibr  beteai^  tbe  npper  ltd  patfbiated 
fatten  to ;  D,  the  lows  block  to  whieb  tbe  fclknr  paUera  ia  aAmd,  aad  which  man» 
•p  ad  d«wn  with  the  piMaa  t(  the  preiai  K,  tbe  piatea  or  laat  F,  the  aola  or 
hcwi  6,  Ibe  water-troafb,  (br  Ibe  dicclwised  or  ipoUed  ealieo  to  fall  ialog  B,  Ibt 
man  eiMeia,  Ibr  the  aqaeow  eUotiae  or  llqaor  pwler,  with  glan  labea  for  iadiealiaf 
the  beifta  of  li^aer  uaide  of  lb*  ciaura  t  *  *,  glaH  Mopeoeka,  for  admittini  the  liqaor 
Mb  thai  ciMera  fmn  tha  geaceal  reacmiri  //,  rtopeorhi  tbt  adiaittiaf  water  to  a«ah 
*M  Ibe  ehlarinei  r  S>  ■)••  fwUen  lead-plalee,  with  aerewa  for  aetling  the  patina*  paralld 
bcadotho-;  aim,  pcojceti^  an|!akr  piarra  at  each  eoner,  peifiiiatcd  with  a  balf-ind 
hale  to  iceeire  the  foor  gnidc-pbit  riainc  ftom  the  lower  piate,  whieh  tcrre  to  aeeiira 
•eeaiaer  of  *di»tnBt  betWHB  tbe  two  fbeea  rf  tbe  lead  paltera  ptat^  t  h  h,  two  roUert 
whU  eein  and  pall  tbrdmih  the  diaehatged  pieces  and  dclircr  than  into  Ibe  water- 
taaai*.  T>tfaeleftofDthcrel*attopcodi  forfilliog  i>etrooBh  wilh  waier;  I,i«  the 
aaato  tabe  for  efahniac  L'qnor  and  water  of  wadiing.  The  eontrlTanee  for  hkwing  a 
Mum  of  air  acioH  the  daih,  thrat^  the  paturatnbee,  liMt  lepreaeatedia  IbelgorB. 


,t,zec.y  Google 


Oxteen  cnglnei   ^njlai  i 


I   the  iibon,  neb  powuMlng  ibe  pcnrar  oT  pnwnig  wdh 


between  eMh  inbdivltfaH)  Hrring  ag  pa. 
fhim  the  Tront  to  the  tack  of  the  prewes. 
total  tcn^h  of  the  spartnient  ii  100  Teet. 

To  each  press  is  attached  a  pair  of  pattems  in  lead,  (or  plates,  as  the;  are  caSed,)  thr 
■nHDaer  of  fonnin;  which  will  be  described  in  the  seqnel.  One  of  these  plates  ii  fixed 
lo  the  upper  block  of  the  pKti.  Thii  block  is  so  conirived,  that  it  resu  upon  a  kind  or 
DniTETsal  joint,  which  enables  this  i^te  to  apply  mare  eiactlir  to  the  ander  fellmr- 
plate.  The  latter  sits  on  the  morealile  part  of  the  press,  eomnxxilr  eaUed  the  «tll- 
WbcD  thia  is  forced  up,  the  two'  pattenu  ckne  on  eaeh  other  verr  nkelr,  bf  neant  oT 
the  gnide-pin«  st  the  eonien,  which  are  fitted  with  the  ntmost  care. 

The  power  which  impeli  Ihla  great  hydrastatie  nnge  i*  placed  In  a  tepuate  apart- 
ment, called  the  machinery  room.  Thia  machinery  consists  of  two  press  cylinders 
of  a  peenliar  coastniction,  having  solid  lanu  accurately  fitted  to  thean.  To  sack  ol 
these  eylindera,  three  little  fim^e-pompt,  worked  by  a  steam-engine,  are  connected. 

The  piston  of  the  lai^  cyliikdeT  is  eight  inches  in  diameter,  and  ii  loaded  with  • 
top-weight  of  five  tons.  Thia  piatMi  can  be  made  to  rise  abont  two  fiwt  thitongh  a. 
leather  stuffing  w  collar.  The  other  cylinder  has  a  piston  of  vnly  one  indi  in  diameter, 
which  i«  alio  loaded  with  a  top-wright  of  fixe  tons.  It  is  capable,  like  the  other,  or 
being  nised  two  feet  throng  its  collar. 

fiappoeing  the  pistons  to  be  a  their  lowest  point,  fbnr  of  the  six  small  fbrcO'imiiip* 
ate  put  in  action  by  the  steam-engine,  two  of  them  to  mise  the  laige  piston,  and  two 
the  little  one.  In  a  short  time,  so  much  water  is  injected  into  the  cylinders,  thai 
the  loaded  pistons  hare  arrived  at  thetr  highest  poInO.  They  are  now  ready  lac 
woAing  tlie  hydrostatic  ditcharg^-presses,  the  water  pranare  bdng  conveyed  fraoa 
the  one  apartment  to  the  other,  under  groiuid,  through  siroi^  copper  tubes,  of  tman 
calibre. 

Two  valves  ate  lUtached  to  eaeh  press,  one  opening  a  communication  between  the  la^c 
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UtJas-tjTJMdtit  MitM  erlMer  of  tk«  jrttt,  the  otkcr  betweu  tbe  tmM  drirtng^e^ 
faudikepnM.  Thetactimof  iteint  waimpir  wliA  the  onder-bioidcof  IherKM 
iUocoataawitt  tlte«pper-Uock;  tkUoTtlMaeeaM,!*  to  give  tbe  reqnitite  eaapradon 
ID  ihe  dotk.  A  thint  nln  ii  UuelMd  to  tbe  fttat,  fbr  the  parpoae  ef  diielM^ing  tte 
wo-  Tma  iti  ejliiida',  wbcD  tbe  pnas  ia  to  be  rekied,  in  oiiler  to  remove  or  dnw 
IktDd^  the  dotb. 

Pnii  twelve  to  ionrtem  pieeei  of  dotb,  fntiaaaij  dyad  Tinker-red,  are  itretebed 
•nreaebathnvM  parallel  u  povible,  bf  ■  putienlarmwhiiie.  TbeM  paralld  IsTen  ara 
Iba  nUed  raaud  &  woodeB  er'i'uW,  railed  hj  the  wcriunm,  ■  dram.  Ttiii  eflioder  i* 
■mrptaepdia  it*  pntperutauiottU  tlietatdcof  tbeprCM.  A  portiiHi  afthefbaTteentar- 
aof  elotb,  eqiMl  to  the  KM i^  tbe  ^Mn,  k  not  ilniwn  Ihnragh  between  iben,  br  bonlu 
■ttubediD  tbe  twn  eomeis  of  tbe  weba.  Onopeoins  tbe  valve  connected  witb  tbe  eigU- 
(Mb  diiraig-ejliiuler,  tiw  wato  enlera  th«  ejluidei  of  the  preaa,  and  ioatuitlj  Ulli  its  lowor 
Und^  n  ai  to  apfdy  tbe  nnder  plate  wkb  ita  doth,  cloae  ta  the  npper  one.  This  valve  ia 
ihea  ilnl,  and  the  other  Ii  opancd.  'Hie  ptmure  air  five  ton*  ia  the  oae  inch  ptitae-erliit- 
ia, '»  now  becn^  U>  bettr  on  tbe  platOB  «r  Ibe  pnaa,  vUeh  is  ^ghx  iodMt  in  dianeler. 
Til  efietive  Ahm  bere  will,  theidbre,  be  6  ton  x  6«=3SO  lorn ;  tbe  area  of  cfUnden 
baaf  in  each  other,  ■•  tbe  ^narci  of  their  napeetiw  diaawteii.  The  cloth  ia  Ibua  eon- 
dosed  between  Ibe  leaden  paUera-idBlcs  with  a  preaonra  of  320  loia,  in  ■  ooaple  of 
MCMdit— •  (pleadid  oiample  of  antomatw  act. 

Tbe  aeil  tU9,  h  to  a^ait  Iha  blanching  or  diiebarging  liquor  (aqneooi  chknine,  ob- 
uiaedlfaddiogan^nricacid  to  tolvtioaorchlwideorUaie)  t«  theclolh.  Tiijt  liquor 
iaeoalainediaa  1*^  eittan,iaan«d]oiiUBKbauM^ftanvhichil  ia  run  at  [dennin  into 
Ball  lead  diterna  B  ntlacbed  to  the  preasea  g  wbieb  eialenis  Imve  graduated  index  tDbea> 
Sr  cnnbUing  Ihe  qoanlity  oTliquoT  aeoordinR  to  the  ^lUton  of  diachaige.  Ike  itopcoclca 
a  the  p^  and  datena  feMaining  tbii  liquor,  are  all  made  of  glaaa. 

Fna  Ae maaavo-datani  H,  the  li^Kir  ia  aUnred  to  Bowinto  theltolloWBin  theoppar 
lealflale,irtieDce  it  deaeend*  on  the  elolb,  and  paicolalea  Ibroogb  it,  extnetinq  in  ita  pat- 
■felbe  ToikeT'Ted  djre.  The  liquor  ti  BmUt  eoavared  into  tbe  waate  pqm,  from  a  groove 
ia  the  nnder  block.  Aa  aooo  aa  tbe  chloriiM  Uqnor  boa  paaaed  Ibroofb,  water  ia  admil- 
tai ia  a  ainiilar  manner,  to  woahaw^  tbe  cblorinei  otherwiae,  upon  lelaunglhe  pc» 
HT^  tbemlineof  tbe  fignre  diacbarged  Toold  booMna  nggad.  Titt  puMceaTtbedta- 
cba^  liqaor,  aa  well  aa  rftha  water  tbioaajk  the  cb>th,  ia  oecaiionallr  aided  bj  a  pne*- 
BUie  apparabu^  or  blowing  machine ;  conaisting  of  a  larga  gaaameler,  from  which  air 
sal^eaii  to  a  moderate  praasnn  may  be  allowed  to  uane,  and  act  in  the  direction  of  tha 
Itjiud  apoo  Ihe  Iblda  of  the  etotb.  BJ  an  oceaawiial  iviat  of  ibe  air  atopcoek,  the  woik- 
au  tl»  can  enaare  tbe  eq«al  diitribnlira  of  tbe  diochaising  liqoar,  over  the  whole  eu 
aiuioaa  ia  the  apper  pl^  What  tbe  demand  for  gooda  ia  verr  briak,  the  ait  appa(»- 
tai  b  sraeh  emplored,  aa  it  enaUes  the  woriofiaB  to  draible  bii  prodocl. 

The  time  requisite  fat  eonplcting  tha  diieharging  pniceai  in  tbe  fint  pren  ia  anffi- 
deuioaiaUla  the  other  three  woriraen  topnt  the  remaining  fifteen  prraaea  in  plar-  The 
tmi^rza  praceeda  now  fion  preai  to  pceea,  admila  the  liquor,  the  air,  and  the  water ; 
uJ  bMowed  at  a  proper  interval  bjrthe  aaaiatania,  who  relax  the  prma,  move  Ibrwarda 
•autbaiquareof  Ihe  doth,  and  then  reatore  the  prranre.  Whenever  tbe  tiKteeolb  preM 
luheenliqnond,J(c.,  it  ia  tune  to  opcm  tbe  firat  prcaa.  In  this  routine,  about  ton  min- 
Ma  are  emplored  j  that  ia,  224  handkerchief  (16+14)  are  diachaiged  everr  ten  minulea, 
Tkc  whcle  doUi  ia  drawn  aocceaaivelv  (brwaro,  to  be  auceeaaivdj  treated  in  the  above 
aKilioi     - 

When  the  eblheacapea  from  the  presa,ilia  passed  between  the  two  rollers  in  front  iGron 
rtich  it  hUs  into  a  trough  of  water  placed  below.  It  ia  finallT  carried  off  lo  the  wuh- 
ai  luj  bleaching  d^iarlment,  where  the  lualre  of  both  the  while  and  the  red  is  cod. 
Baer^)-  brighused. 

fir  ilic  above  arrangement  of  presses,  1600  pieces,  cotiniating  of  12  yards  each=13,2n0 
luifa,  are  eonverted  into  Bandannas  ia  the  apace  of  ten  bonn,  by  Ibe  labor  of  four 

The  pattern^  or  pblea,  which  are  pnt  into  the  presses  to  delermine  the  while  Ggnrea 
oi  Ike  doth,  are  made  of  lead  in  the  following  way.  A  trellii  frame  of  cost  iron,  one 
meh  thick,  wilh  laraed-np  edges,  forming  a  trough  rather  Un;er  than  the  intended  lead 
fVtBB.  it  oaed  aa  the  aolul  gronnd-woric  Into  this  trough,  a  lead  plate  about  one  half 
■x^kthidc,  is  firmly  fixed  by  screw  noils  passing  up  fVum  bdow.  To  the  eilgesorthis  lead 
plslc,  Ihe  bordera  of  the  piece  r^  sheet-lead  are  soldered,  which  covers  the  whale  outer 
*>Hui  of  the  iron  liamc.  Thus  a  strong  trough  is  formed,  one  inch  deep.  The  upright 
Ma  |ives  at  once  great  strength  to  tbe  plate,  and  serves  to  conGne  the  liquor.  A  Ihin 
4M(</leadianowhudonIhe  thick  lead-pUle,  in  the  manner  of  a  veneer  on  UdleU 
Ula,and  is  soldered  to  it  ronnd  ijie  edge*.  Both  sheets  must  be  mode  very  amootlt 
Mofdtuuljby  hammering  Ihem  on  a  smooth  atone  table,  and  then  finishing  wilh  a  plana  i 
fcnAceof  Ihe  thin  ahtet  (now  attached)  it  to  be  Mvered  with  drawing  paper,  paaWd 
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•n,  knd  npoK  Hik  tke  prttarn  h  drawB.  It  b  nov  i««^  for  4^  uuUm.  Th«  tlnl 
tbiii;  Hhiah  be  docs  ii  k>  fix  dovD  with  braat  piiu  sU  (he  psrta  of  tha  pattwii  vbiiA 
an  to  ba  kft  aolid.  U*  now  prooeed*  with  tlu  little  tocb  goaerallj  oaed  by  blook- 
•attfn,  irhii^  are  £tt«d  to  tha  diffemit  earrBtnraa  of  the  p«tteni,  and  he  ante  mt- 
peodicuUrlj  quite  throiub  (he  thin  sheet  Tlie  piaera  lliiu  detached  are  easily  luted 
eat ;  aod  thus  the  ubaaneli  are  formed  vhieh  design  the  white  fignrea  an  tha  red  oloth. 
At  the  bottom  of  the  chaoDels,  »  awBotent  nambeT  of  kdsU  peifwatkuu  an  made 
thr«agkllielkiakar  iheet  of  lead,M  that  tha  dkehaTgiiig  liquor  maj  have  freaingTaaa 
and  egtwe.  Thus,  one  plate  is  finished,  from  whMi  an  mtprtanon  ia  to  be  takea  bj 
■Mansof  printers' ink,  on  the  paper  pasted  apoDaBotbar  plat*.  11iali«pre«ioai»t«kek 
in  the  hydroatatio  press.  Eaoh  pair  of  ^U»  ooMtitateB  a  aa^  whieh  ma;  be  pot  into 
the  prswoa,  and  remorsd  at  pleaBnr& 

BaRBESRY.  Tie  root  of  this  plant  oontuns  a  ysllow  eolorinff  matter,  whioh  is 
•doble  in  water  uid  aloobol,  and  w  rendered  brown  b;  alkalis.  Tlie  eolation  ia  am- 
plored  in  the  nauiuEMtare  orHoroean  leather. 

BARIIXA.  A  crude  soda,  proenrsd  br  the  ineinsration  of  the  solsota  leda,  a  plant 
onltivated  for  this  purpose  in  Spain,  Siettj,  Sardinia,  Ae.  Qood  bsrills  tisasUy  ooa- 
taiB%  aeoording  to  my  analysis  30  per  oent  of  real  alkali,  assoeiated  with  pioriatos 
and  ivtohatea,  ^iefly  of  soda,  emne  lime,  and  alnmisa.  wilh  rery  little  ealphur. 
CsDsUo  leys  made  from  it  were  used  in  tha  finishing  prooeHi  of  thebard  soap  manofaetara. 

The  qnantity  of  barilla  and  alkali  imported  lo  IBCO  amHinted  to  84,BB0  cwta.,  ■--* 
■    ■      K,140ei  -       —  ...       -      .  


BA.RK,  the  outer  rind  of  p)antL  Many  variedes  of  barks  are  known  to  eomnere^ 
bat  the  term  is  commonly  need  to  express  either  Perurian  or  Jemits'  bark,  ameatTahia- 
ble  pharmaeeatioat  remedy,  or  Oak  Wk,  which  is  rery  extsneively  need  by  tacneT*  and 
dyeTK  Theqaantityofthieartieleimpottedfortbeneeof thelatttfamoantedin  ISSOto 
>B0,el4  owts.,  and  m  18G1  to  460^895  owts.    Thednty  on  hark  has  been  re)ws)ed. 

BARLET.  (Oi>^Fr.;  ffsrib,  Oenn.)  ^igKrii  barley  is  that  with  two-rowed  ear^ 
vrthaAonfnnaMt^raKdifKMonoirtiiebQtaniBta;  theBeatehbeerorbiggistheAonlEitiM 
•w^rv  kexattUkon.  Tlia  Utter  baa  two  rows  of  ears,  but  3  corns  come  from  the  same 
point,  so  that  it  seems  to  -be  six-eared.  The  grains  of  bi^  are  smtdler  than  those  of 
barley,  and  the  hnsks  thinner.  T^e  speeific  gniTityofBnfrTisb  barley  Tarles  from  1-25 
tol'BS;  of  bi^  from  1*BB7  1«  l-SflS;  ttle  weight  of  the  hnsk  of  barley  ia  onfreixth,  that 
ofbigg  twi>-QmChB.  1000  parts  of  barleyflouroontaiD.  aecording  to  Binho^  TSO  of  starch, 
S6  nigar.  50  muoilaee,  S6-6  glnten,  IS'S  regetahle  albumen,  100  water,  S'G  phosphate  of 
lime,  88  fibrous  or  ligoeona  matter.     Sp.  grafity  of  barley  is  1-286  by  my  trials. 

BARM.    The  yeaety  top  of  fermentinp  beer.  -See  Bin,  Dbtillattoii,  Abhiktatioh. 

BARYTA  or  BARTTTS,  one  of  the  simple  earths.  It  may  be  obtained  mrat  easily 
by  dissolTing  the  nalire  carhoaat«  of  baryt«8  (Witherite)  in  nitrid  acid,  evaporating 
the  neutral  nitrate  till  crystals  be  formed,  draining  and  then  calcininc;  these,  by  sae- 
ee«ivB  portions,  in  a  covered  pUtina  oruoible,  at  a  bright  red  heat  A  leas  pure  MrytB 
may  be  obtained  by  igniticg  strongly  a  mixture  of  tha  carbonate  and  charcoal,  both  in 
fine  powder  and  moistened.  It  is  a  grayish  white  earthy  looking  substance,  fitsibleonly 
at  tttejet  of  the  ozy-h^rdrogen  blowpipe,  hM  a  sharp  caustto  taste,  corrodes  the  tonzne 
and  all  animal  matter,  is  poisonous  even  in  small  quantities  has  a  very  powerful  alksliao 
reaetJou;  a  specific  gravity  of  4-0 ;  becomes  hot^  and  slakes  violently  when  sprinkled 
with  water,  fallingiiftoafine  white  powder,  called  the  hydrate  of  baryta,  which  contains 
101  percent  of  water,  and  dissolves  in  lOparte  of  boiling  water.  This  solution  lets  TaII 
abnndant  columnar  crystals  of  hydrate  of  baryta  as  it  cools ;  but  it  still  retains  one.twen . 
tieth  its  weight  of  baryta,  and  is  called  haryU  water.  The  above  crystals  contain  61  per 
eent  of  water,  of  which,  by  drying,  they  lose  CO  parts.  1111  hydrate  may  be  fkised  at  a 
red  heat  without  losing  anj^  more  water.  Of  allthebaaes,  barytahas  the  strongest  affin- 
ity for  sulphuric  acid,  and  is  hence  employed  either  in  the  state  of  the  sbovo  water,  or 
in  that  of  one  of  its  neutral  salts,  as  the  nitrate  or  muriate,  to  detect  the  presence  and  . 
determine  the  quantity  of  that  acid  present  in  any  soluble  coroponad.  Ita  prime  equiva- 
lent isl'BB,  hydrogen  being  1,000,  Native  sulphate  of  baryta,  or  heavy  spar,  is  fl-andn- 
lently  used  to  adulterate  white  lead  by  the  English  dealers  to  a  shameful  (stent. 

BASSORINE,  a  constituent  part  of  a  species  of  gnm  which  comes  from  Bassora, 
as  also  of  gum  tragaaanth,  and  of  some  gum  resins.  Tt  is  semi  .transparent,  difRculi 
to  pulverize,  swells  considerably  in  cold  or  boiling  water,  and  forms  a  thiol  mucilage 
without  dissolving.  Treated  with  ten  times  its  weight  of  nitric  aoid.  it  affords  nearly 
38  Der  cent  of  ita  weight  of  mucic  acid,  being  mnch  more  than  is  obtainable  from  gum 
cherry-tree  gum,  Bassorine  is  very  solable  in  water  slightly  acidulated 
1.^.  ..1     m.; .__-^._/ ,. "-"-ggnmBassoraina 


BilSa.  latim^  Ft- :  BmJm.  Own.)  Warm  IxUki  .Uts  ktdr  oodm  ialo  toj 
■^hbJ  m^  ud  lb«  ara  JnMly  eMaid«r«d  m  iadupMMhlr  mmmuij  In  all  u«dan 
tM*ofaaymMiittDdi^MalMiBeIatF4HH)aa4  hnUk  andhMpiUk.  Btt  the  mod* 
rfMHtraebDg  t&eaa  balfa%  and  oC  obuking  tba  BiniiiiTy  Mppliai  of  hot  and  mM 
nl«r,  doM  aot  i^fwar  to  t*T«  ■Bdaigoa*  an  iaiproT«MM  aqul  Ui  tha  wUnaiaa  of 


na  HTaral  paiali  m  ragard  to  wann  huUu,  an, 

L  Ha  maUgiah  af  vUck  tliaj  an  ■aaliaiilwl 

S.  nair  litaatian. 

&  Hm  aoppl;  of  oold  vaha. 

«.  Tlio  nipplj  of  hot  -watar. 

i.  Ibor  ooBbrti  and  acaffawanai^ 
1.  Aitothamatanabafwhiahthey  w«  oOMtraelad.— Ol  thaaa  t 
rfpAM  maf1>K  prapwW  baddad  with  nod  -vatartigU  eemant,  in  a  aaaaonad 
wMdM  eM«^  aod  aaatlj  and  tmntaUy  okitad  at  thair  raapwiAiTa  adcaa.  TIiw<^  whm 
BopuDj  wan  ooMtrMtad,  fcn  a  duraUtt  plaaaaal,  and  •grawbla-laokiDg  bath; 
ht  (ha  aipwai  ia  fttaa  otjartiaaaM^  and,  ia  i^^w  clMn^en,  tba  weight  may  pitt*« 


Uof  wUtaor*ri*ad  aarU^  thay  wa  alaoafrt  to.gat  rallow  ar  di^ 
---tDaa,aDdeanBot  »—■■-■--  -■ '■  -  -  -"-      '-■  -^  — 

aqaaia  piaaaa  of  i> 

vcbOnhlrk^  Tatar-tight;  aothat,Bp«o  tha  wImA^  marbla  la 


«  alaoapt  to.gat  ral 
bt«d  by  fraqnaat  naa^  and  tanaot  aanly  W  (d«anlad ;  ao  that  larga  Dnteh  tilaa, 


UMvancaUact  or  aqoaia  piaaaa  of  white  aarlli«avai%  are  aomalimai  mbalitBtad; 
•JB^bowcTir,  ara  cbOnltly  k^  watar-tight;  aothat,Bp«o  the  wImA^  marbla  la 
fNfmUa.    Walah  ikta  haa  m>w  aaMtaadad  nurUa  to  a  mat  aotwL 

WliBi  lliBii  ail  iiiimii  liii  miiliiilint  imhli.  nnfip^i,  liiinrt.  iii  talramind  Inb  i* 
Ibtuiial  material  reaortad  ta  llefint  U  moat  exMndTa  in  thaootfi^  bat  far  mora 
jaabia  than  A*  lattor;  -wiiA  ara^  uoraovar,'  liaUa  to  leakaga  at  tba  tointa,  nntaaa 
wtT«my  wada.    BitlMr  tba  oaa  or  tha  other  Mold  be  wall  eoverad  ootaida  and 


laratiieBt,  bat  ncdthw  elagaat  nor  elaanlj.  Hie  wood  alwaya  aan- 
inniBouaj  «nell;  wd  tba  difimiltj  aad  nniamiM  orVaflpJog  them  watvr-tigfat 
(ad  yiwaiitijig  risinkage,  are  anob  a*  to  axdado  then  tma  all  aieept  ezteaiparana- 


&iilothaaitwtiosar  thabtdl^or  tba  part  of  the  bonM  in  whiidi  itia  toba 
pland— ja  hatala  awl  ^b^o«aa»  tliiaiaatniaatkaiaadlydatanBiiied:  •averalbaAa 
•K  mally  bare  reqnired,  uid  ea«b  ^onld  bava  annexed  to  it  a  proparlj  WMwad 
Aawapfoom.  'Wuthar  they  are  ap  ataira  or  dawn  ataiia  ia  a  vnaatm  of  oMieni- 
•et  but  the  baaamant  ttory,  ia  wfaidi  Ifaey  va  aomttimii  plaaad^  ihonld  alvayi  ba 
waded:  thara  m  a  addnau  aod  dampneaa  balonging  to  it;  in  ahwiBt  all  waa&ai^ 
*Ucb  m  atHbtr  agreaaUo  Mr  aalabriona. 

h  hwptal^  tketa  abaald  ba  atlaaat  two  or  throe  batba  on  eaeb  eide  of  the  hooaa 
(A*  mb'i  aad  wmn'b),  and  the  aapply  of  hot  wal«r  ibonid  ba  raad*  at  a  moaant^ 
••(■Ba.  Iba  TooHa  n  wbidi  tba  baoia  are  placed  ihonld  be  light,  and  cooiparatiTriy 
iMpadai^;  Midaaeh  oon*«anae«al>r  Rettinsi>taeiidoat  of  tba  bathe  ehonld  ba 
diftad  w  Ike  aide  are  weU  known  to  requre.  ne  dimeawna  of  theae  hatha  ahoald 
^  ba  lai^er  (ban  OBBal. 

!■  prirata  hnnae^  the  flttcat  piaaaa  fbr  warn  batiki  aia  dre«ing-i«amt  aasaied  W 
the  prindpal  bed-nwoa ;  or,  whva  m^  eonraoieMea  aannot  ba  obtained,  a  aaparato 
httroam,  aa— acted  with  Um  dreeeiag  woi,  and  alwan  vpoa  tba  bed^nram  flaor. 
AUaavij^bnitt  hooaeedioald  bo  Mvperly  arranged  fcrUuapanaa^  aod  doe  alteMiaa 
Asaldbepaid  toiha  warming  of  the  balh-room,  whiiA  ought  alao  to  be  properlr  Tea- 
taiUd.  A  taBperatore  of  T0°  mn  ba  aMi\^  kept  op  in  it,  end  aDfleieat  TastUatioa 
a  •baefaitely  raqniata  to  prorant  the  d^Maitioo  a(  moiatnra  upon  the  waUe  aad  farai- 

Tbt  objeetion  which  tonaetiy  pre*ai1ed,  in  TMnaot  to  the  dffiodty  of  obtaining  ad^ 
^ati  HippliaB  (rf water,  in  the  apper  rooma,  hai  been  entirely  obriated  by  baTing  eia- 
iVBi  at  or  near  the  top  of  the  home ;  and  we  woold  Jnat  hint  that  tb«ae  dionld  ba  ta 
aalimdaa  (o  be  plaeed  ant  ef  tba  reach  of  freat ;  apaoTinoa  of  the  ntmaat  import- 
■MmaTa!Tpeurtof*iow,  aad  rarj  eaal;^*'****^''  '  newly-bailt  hooaa,  thoogh  It 
nla  I  III!  alely  Iwppane  that  arohiterta  aaiially  regard  theea  mattera  ««  triflea,  aod  treat 
AiM  with  n^ootiaa  indeed  they  do  the  wanning  and  rantilatian  af  boildiage  general  ly. 

t  The  amdy  c/ watar  of  prop«  ^ naU^  and  qoaatitT  it  a  t«v  important  point, 
MMBBeetad  with  tba  praeeBtanbjaet  The  water  Aoald  be  eoft,  olean,  and  para,  and 
■  fcae  aa  paawbh  froaa  all  anbetoneee  meoknieaUy  Bn^)eBded  In  it  Inmanreaaaa 
■taaawaiB  to  dig  a  weU  for  the  anilaiiTeaapplT  of*  large  bonaa  with  water,  bi  moat 
F«>ta  e(  LoadoB  tbia  m^  aflMtnaUy  be  aeeompliehed  at  a  eomparatirelv  modaiaU  «» 
pcM ;  and,  if  the  well  ba  deep  esoi^h,  tba  wator  will  be  abnmdant,  ee<i  and  pellndl 
1hbbera<lDrMngittiyapwnptothet»pe<t]Mb«tteaiatlMaatydTawbaek;  thk, 
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IM  BATHS. 

lioireTflr,  ii  veiy  «u3y  dona  by  a  hDrse-engioe,  or  Users  ara  peopls  anongh  aboct 
toirn  glad  tomtdertak«  It  at  a  ihillingaday.  I  am  led  to  these  remark)  bjobMrriilg 
th*  filthy  state  or  the  w&ter  nsiully  supplied,  atT«ry  sxtravannt  ratea,b7  tlie  water 
eompBDiee.  It  depoeita  its  □aitinEW  in  the  plpM  ooonectad  with  vann  baths,  and 
tbrDwi  dovn  a  elipparj  deposit  iipon  Ids  bottom  of  the  vcnel  itaelf,  to  each  an  extent 
aa  often  to  preclude  its  being  used,  aC  least  ss  a  lumry,  vhieh  a  clear  and  elean  bath 
really  is.  "niis  inconreoience  may,  in  some  measure,  be  avoided  by  aufferiag  the 
vater  to  throir  dawn  ita  evtraneooa  mattera  upon  the  bottom  of  the  cisteiii,  and 


.  .  ,  .  ,  *•  the  cistern 

the  grouta  ore  stirred  up  and  diffused  through  ita  msss. 

4.  and  S, — In  publio  bathing  eatsbLiahmeuta,  where  noiDerons  and  constant  bctlia 
are  required,  the  aimpiest  and  most  effeotive  means  of  obtaining  hot  water  far  tlitfr 
supply  consiatain  drsving  it  dlreetly  int«  the  hatha  from  a  Ivge  boiler,  placed  •omo- 
where  above  their  level  This  boiler  ehoold  be  aupplicd  with  proper  feedins-pipe* 
Htdgaages;  and,  above  all  things,  ita  dimendouB  shoald  b«  ample;  it  abouldbeof 
wro^ht  iron  or  copper.  The  hot  water  should  enter  the  hath  by  a  piM  at  least  an 
inoh  and  a  half  in .  diameter ;  and  the  cold  water  by  one  of  the  awne  dimensions,  or 
Mmewhat  larger,  so  that  the  bath  may  not  be  long  ia  fillinc.  llie  relative  propor- 
tions of  the  hot  and  cold  water  ar^  of  course,  to  he  adjusted  by  a  thermomatw,  and 
•very  bath  should  liavs  a  two-inch  waate-pipe,  opening  abont  two  inches  from  the  t^ 
of  the  bath,  sad  suffering  the  excesa  of  water  freely  to  run  off;  so  that  when  a  person 
is  immersed  in  the  bath,  or  when  tbt  sappliea  of  water  are  aeoidentallf  left  open,  there 
may  be  no  danser  of  an  overfiow. 

When  there  isa  laandry  In  the  upper  story  of  the  house,  or  otier  oonvenient  plaee 
for  erecting  a  copper  and  its  appnrtenaneea,  a  plan  similar  to  the  above  may  often  be 
«onveDieaUy  adopted  in  private  bouHii  for  the  supply  of  a  batli  upon  the  principal 
bed-room  floor.  An  attempt  ia  aometimes  made  to  plaee  boilers  bttiind  the  flras  of 
dressing-room^  or  oUierwise  to  erect  tliem  in  the  room  ileel^  for  tiie  pnrpote  of  tnpidT- 
tug  warm  water ;  but  this  plan  is  alwaya  oljecliouable  from  the  oomplezitf  ot  toe 
mean*  by  wbteh  the  aapply  of  water  is  fumidied  to  the  boiler,  and  often  dangennu 
from  the  flues  beecming  choked  with  soot  and  taking  fire.  Btesm  is  also  ap^  in  aadk 
ease^  toescspeinquautjlieeintotheroom;  lo  that  it  beeomes  nBtMSMT  to  search  tor 
other  methods  of  heating  the  bath ;  one  or  two  of  Uie  least  oljeotionable  of  friiidi  I 
shall  describe. 

(1.)  A  oontrivance  of  some  ingenuity  oonsists  in  snfFering  the  Tater  for  the  sapply 
of  the  bath  to  flow  from  a  ciateni  above  it,  through  a  leaden  [upe  of  about  one  mai 
diwneter,  which  is  condncted  into  the  kitchen  or  olhw  oonvenient  place,  where  a  large 
boiler  forthesupply  of  hot  water  is  required.  Thsbath-pipeisiinniereedinthia  boiler, 
in  which  it  makes  many  oonvotntions,  and,  again  elnerging,  ascends  to  the  bath.  Hie 
operation  is  simply  this; — the  oold  water  pasaing  through  the  oonvcduiions  irf  that 

C-t  of  Uie  pipe  which  ia  immersed  in  the  boiling  water,  receivea  there  snflicient  heat 
the  purpose  required,  and  is  delivered  in  that  state  by  the  aseendiag  pipe  into  the 
bath,  whioh  is  also  snpplied  with  eold  vrsler  and  WMte-pipes  a*  osiuL  The  pipe  m*j 
be  of  lead,  as  far  as  the  descending  and  sscen^ng  parts  are  eoncemed,  but  the  p<uv 
tion  formine  the  worm  or  eouvriBtions  immersed  m  the  btnler  sheatd  be  oopper,  in 
order  that  t£e  water  within  it  may  teoeive  heat  without  impediment 

litis  plan  is  eeonooical  only  where  alarge  boiler  ia  eonatantly  kept  at  woA  ia  the 
lower  part  of  the  house ;  otherwise  the  trouble  and  expense  of  heating  sueh  a  boiler, 
for  Che  mere  parpoee  of  the  bath,  render  it  nDBvailable.  The  worm-pipe  is  also  apt  to 
beetKne  furred  npou  the  outside  by  tJie  deposition  of  the  earthy  impurtbea  of  die  water 
in  wliieh  it  u  immcraed  ;  it  then  becomes  a  bad  conductor  of  heat,  ia  oleaneed  witJi 
difficulty,  and  the  plan  is  rendered  ineffective.  Ihis  system,  however,  has  been  adopted, 
in  some  particular  oases,  with  satisfaotioiL 

(a.)  A  mneh  more  simple^  economical,  and  indepeDdent  mode  of  heating  a  warm 
bath,  by  a  fire  placed  at  a  distance  from  it,  is  the  following,  which  i«  tonnd  to  answer 
perfectly  iu  private  bosses,  aa  well  as  upon  a  more  extended  soale  in  lai^  establiah- 
ments.  It  ia  certainly  open  to  aome  otneetions,  bnt  these  are  overbalanced  by  ita  ad- 
vantaoes.  A  wason-shaped  boiler,  holding  abont  ui  gallons  of  water,  is  properly 
placed  over  s  small  fnmace  in  any  convenient  and  safe  part  of  the  bous^  as  the  kitoboD, 
aenllery,  servants'  ball,  or  wa^-housa.  The  bath  itaelC  of  Uie  nsnal  dimensiona  and 
eonstruction,  is  placed  where  it  is  wanted,  with  a  ^ds  supply  of  eold  water  from  above. 
Two  pipaisane  from  within  so  inch  of  the  bottom  of  the  bath  at  its  oppeeite  extrami- 
tiee;  one  at  Ihe  hwdof  the  bath,  about  one  inch,  and  the  otlier  at  iJie  foot,  an  inch 
and  one-eighth  in  diameter.  Iliaae  tabes  destiend  to  the  boiler,  the^smaller  one  enter- 
lug  it  at  the  bottOTS,  and  the  larger  one  isaning  from  Its  top. 

Under  these  cinainataDces,  supposing  the  pipes  and  bo&er  evervwhere  perfeeUy 
tight;  when  the  bath  ia  filled,  the  water  will  descend  Into  and  expel  the  air  from  tiie 


Wla;  tad  Bonqdotdy  All  it  Row  npOB  maknig  a  (antl*  flr*  and«r  th«'  boOar,  MB 
Mcmjing  foireDt  of  tvhl  «at«r  vilt  nwewarilr  pM*  upward*  through  tbs  Imrgar 
;ipi  which  iiaDes  fronn  iU  top^  uid  cold  v>t«r  vill  d«M«Dd  bj  th«  pip«  whioh  antan 
U  tb4  bottom ;  knd  tbu^  b/  Che  utabluhmeDt  of  oomnU,  tn«  whole  mut  of  watar 
in  U»  Lath  will  become  heated  to  the  desired  poiot;  or,  if  aboTc  it,  tha  tamperatura 
mtF  taiilf  be  levered  bj  the  adiuiitore  of  culd  watar. 

'ftui  adTantages  of  thi*  form  of  bath  an  numeroiu.  The  tborter  tha  pipa>  of  oool- 
mniucatioa  the  better,  but  they  may  aztead  Cirtj  or  fitly  bet  witboat  any  ineoDvanl- 
oM  beyund  that  of  expenM;  to  that  there  ii  no  obataele  to  the  bath  beiog  near  tha 
Ud-raaiD  while  the  boiler  ia  eu  the  baaament  itorj.    Ilera  ia  but  little  time  reqnirad 

.■.  -         ■  ■.     >-,  f»j^  to  about  loo' ia 

ninmptioD  ef  faal  ia  abo 

Ilia  bOowii^  kra  tbe  cluef  duadrantagaa  Mtlandaut  upon  this  plan,  and  tha  maana 
4l  abnating  tbem  : — 

Iv  B  nee-  wury.  when  tha  waUr  baa  acquired  >U  proper  tamperature.  to  aircat  tba 
dmdatioD  of  the  vater  by  maauaof  a  atupeock  or  valve  adjoining  the  boiler ;  thanait 
nNom  ia  to  withdraw  the  fire  from  tha  boiler,  or  not  to  ua  tha  bath  iaimadiately, 
it  it  may  go  on  acquiring  acme  beat  from  the  boiler,  as  that  we  may  beeome  inooa- 
Toieetly  hot  in  tbe  bath.  When,  therefore,  thii  bath  ia  oaed,  we  mav  procaad  a*  fol- 
lan:— Heat  tha  water  in  it  an  hour  before  it  it  wanted,  to  about  100°,  and  thea  al- 
liggaiih  the  fire.  The  water  will  retain  ita  temperature  or  nearly  ao,  for  thraa  or 
bukou%  aapaeially  if  tha  hath  beahiit  up  withaoover)  ao  that  whau  about  to  «aa 
it,  cold  water  may  be  admitted  till  the  lempei«ture  ia  lowered  to  the  raquirad  poia^ 
taittkBa  all  tli«  >bova  iBsonvaniBDeaa  are  avvidad.  « 

Anather  diaadvantage  of  thia  bath  ariwa  from  too  fieroe  a  fira  bains  made  nndar 
Atbodcr.aoM  to  occaaion  (he  water  to  boil  withinit,  »  aii«um»t«iiea  wiuah  oaghtal- 
vinbvbecareftilly  avoided.  Id  that  caae^  the  Bt«aiD  riaiag  io  Uw  nppar  part  of  tbo 
War,  lad  into  tha  top  jNpa,  eoodanaaa  there,  aad  ooeaaiooa  violent  oaneuaaion*,  tha 
DoiM  at  Aieli  often  alanna  tha  whole  hooaa,  and  laadt  to  apprabanaiona  of  uploaioi^ 
whiah,  bavavar,  ia  vary  nnlikalj  to  oaanr;  but  the  eonanaaiona  thna  prodncad  injara 
tbapipi^aad  msjiaader  th«a  leaky ;  >o  that  in  regard  to  thaM^  and  all  other  bathe 
Ac,  we  may  remark,  that  the  pipaaahonld  paMupaad  down  iiiBtMbpartaof  tbe  ho««« 
a  viD  sot  be  injured  if  aoma  leakage  take*  place;  and  nnder  the  bath  itaalf  aboqld 
be  a  lofieientl^  1«^«  leaden  tra^  with  a  waite-pipe  li>  reeaive  aad  earrj  off  any  a^ 
.  odeatal  dripjanga,  which  might  iqjura  the eeilio^  of  the  roMta  bdow.  InatlBawlj- 
bdll  honaee  two  or  three  flnea  ahonld  be  la(l  in  propor  placea  for  tha  paaaaga  of  b» 
tandiBg  and  dcaoending  water-pipaaj  and  thaaa  flnea  ahould  in  aome  way  reoaive  at 
tbcir  lower  part  a  little  warm  air  in  winter,  to  pravaut  tha  pipea  (raeiiDg;  tha  aama 
OiMitioD  thoold  alao  be  paid  to  the  lituatioD  ofthe  cliterna  of  water  in  boiiaee  whioh 
■boolJ  be  kept  within  the  hoiua,  aod  always  tupplied  with  a  very  aoipla  waata^pe 
te  prevent  tbe  danger  of  overflow.  Ciaternt  thua  properly  placed,  and  carafnlly  aon- 
ancUd,  ahoold  ha  (applied  from  tbe  waldr^maini  by  pipea  kept  under  ground,  till 
Ikntntar  the  honae  and  not  carried  acroaa  tha  un,  or  imnediataly  nndar  (ha  pat«- 
wal,  where  they  are  liable  to  freeie. 

(L)  Bathaare  aomatimaa  heated  by  ataan^ which  baa  aaveraladvantafaa;  itmay  aither 
btNodenaed  directly  into  tha  water  ofthe  bath,  or,  if  the  hath  ha  of  ooppar  or  tiuaed 
ma.  it  may  ba  eondnetad  into  a  eaaing  upou  ita  ontaida,  otoaDy  aalled  a  Jacket;  in 
Ibc  latter  eaaa  there  moat  be  a  pjroperveDt  lor  IbeooDdanaad  water,  and  for  tha  eai^pe 
if  lir  aad  waate  ateam.  Steam  i*  alao  aomatimea  paaaed  through  a  aerpeotina  (npe 
plaeadat  the  bottom  ofthe  bath.  But  none  of  thaaa  mathoda  are  to  ba  reooouMBded 
ut  adoption  in  private  honaea,  and  are  only  adtiuhla  to  hoapitaU  c  a^aUiahmeDta 
■bva  ateam  boilers  are  worlted  for  other  purpoaea  than  tha  mare  beating  of  hatha. 

The  French  make  much  more  uae  of  hot  hatha  than  we  do,  both  aa  retpaela  health 
iiii  fleaniiniT.  a  fift  TnH  illnatrated  by  tbe  following  itatiitice  Id  (he  year  1180  the 
■Ma  poblie  blathing  aatabliihmenla  in  Paris  eontainod  ouly  3A0  aaparata  baths)  in 
1«13  Uiey  contained  SOO ;  in  1B32  there  were  78  hooiea  fitted  up  with  SSTi  filed  batba, 
■d  lOMiBOTable  onaafor  banaportingtopnvatehooaea;  aitd  at prasentnav bathing 
^  "'  '  rebeingmountedEromday  todayintheaavaralquartafaof  (heeapit^ 

>nia  BOW  preferred  a"  "  ' *  "  "     ' '       '^   '"     ' 

4aabU  aad  gvaatlj  cbeaoer.    Sulphui 


G^vaniied  iron  ia  now  preferred  evao  to  «opp«r  for  maUne  bathe  l^iaK  equaUy 
sabla  aad  gvaatlj  cbeaoer.  Sulphuraaoa  batlu  are  made  of  Aeet  u«e  (or  the  alka> 
liae  nilphiireta  aot  very  little  upon  that  metaL  The  fiwm  of  the  hatha  ia  asnaUy 
■aieovoid,tMttau«e  this  ahaperequirealeaa  water  for  inuuening  the  human  body  than 
A*  radangiilar. 

Haay  copper  and  tin  hatha  have  been  latalv  eonatractad  b  Iioudon,  with  a  little 
(ituce  attached  to  one  and,  and  auriounded  witbacaeeor  jaofcett  into  which  the  water 
law*  and  'drculatei  backwards  and  forwards  till  the  whole  maas  in  tlie  bath  gata 
Wlad  to  the  due  degree,    One  of  the  best  of  thaae  ia  that  eonitrueted  by  Mr.  Banban^ 


^.oogle 


Vt  inginore  itrerL  ^e  b>th  nnut  be  placed  n«ar  tlie  flre-grate,  wid  (be  rawiM-^pa 
of  the  alUched  ronuee  be  cmdncted  up  ^e  chinuieT  ■  entaiii  wbjt  to  Kcnre  a  nffidait 
dnn^t  to  maiauin  eombiutioa.  The  above  balh,  weU  muiagedi  faeati  the  wiln  fim 
S0°  ID  B8*  in  aboal  20  or  2$  minutM,  ■■  I  have  eiperimeatallT  proved.  When  the 
pnrper  temptretore  is  attained,  the  Are  matt  of  conne  be  eninguithed. 

BDELLIUM.  A  gum  resJu,  produced  b;  an  untuiinra  plant  whicb  {[nnn  in 
Peraia  and  Arabia.  It  comes  to  oi  in  fellowidi  or  reddish  piecei,  smell*  (Wiutlf, 
hkemfrth,  and  eonsisti  of  09  resin,  9*2  smn,  30*6  bassorine,  and  1-2  ethereooi  oiL 

BEER.  {Bi&rt,  Ft.  ;  BUr,  Geim.)  The  fumented  influion  of  malted  barler,  flavored 
with  bops,  MostiLutes  tbe  best  spcciei  ofbeer;  bat  there  are  Dunr  bevenges  orinTerior 
qnalitf  lu  which  this  name  b  given,  sncti  as  sproce  beer,  ginger  beer,  motasses  beer,  hx.  ; 
i&  of  which  consisl  of  a  tacdtarine  liquor,  paniall;  adraneed  into  ihc  vinoui  ftrmentation, 
and  flavored  with  peculiar  lubstaaeas. 

The  aaeinilt  were  aequunled  with  beer,  «nd  the  Bomans  gave  it  the  approiBiate 
name  of  Ccnntia  (quaii  Ctrcau),  as  bein;  tbe  prodael  of  corx  ibe  gift  of  Oeres.  The 
most  celekxted  liquor  of  this  Idnd  in  ihe  old  time,  was  the  Pt  Kjian  potation,  so  ailed 
tma  the  Iowa  wbers  it  waa  prepared  al  the  mouth  of  the  Nile.  Aristotle  speaks  of  U>e 
inloneation  caused  by  beer;  and  llieophrattui  ver7  juitl;  dnjtniaited  it  the  tens  of 
torfeji.  We  mar,  indeed,  infer  from  the. notices  found  in  hialoruns,  tb&t  drinks  analo- 
gous to  our  beef  were  in  use  among  the  ancieal  QaaU,  Germaus,  and  in  fact  alnwat  ereiy 
people  of  our  lemperale  Eone  ;  and  tbef  are  slill  the  vniveraal  beverage  in  every  land 
where  the  vine  is  not  au  object  of  nulic  hotbandry. 

Tbe  manufacture  of  beer,  or  the  art  of  brewing,  may  be  eonveniendy  conaldered  nndei 
Ire  beadsi— 

J,  An  •umiaation  of  the  natural  productions  wfeieh  enter  into  its  compodtioQ;  or  ef 
bariey  and  hope. 

%.  The  chttngea  wtudi  barley  mnat  undei^  to  fit  it  ftir  irr*Vh|r  beer ;  or  Ihe  piuuMsel 
<if  malting  nad  mastaiag. 

8.  The  formation  of  a  proper  wort  from  the  nMshed  mall  and  Iwpi. 

4.  Tbe  fermentatioo  of  that  wort ;  and, 

6,  The  flning^  ripening,  and  prcMrvation  of  tiie  beer. 

I.  0//A«  moitriab. 

I.  BaHey,  wheat,  maize,  and  several  other  kindi  ofcoru  are  capable  of  underfoingthaH 
fcrmentalive  changes,  by  which  beer  may  be  made ;  but  the  fiist  substance  is  by  far  the 
SUeM.  Tlicre  are  two  species  of  barley,  tbe  Wdettm  nJgan  or  common  bnr!)^,  havicg 
twp  seeds  arranged  in  a  row  oa  its  spikes ;  and  tbe  Wdeoin  lisiaifitAva,  is  which  three 
•eedt  spria^t  from  one  point,  so  that  its  double  row  has  apparently  six  seeds.  He  forroer 
it  the  proper  barley,  aiid  is  much  the  larger  sized  gnua  {  the  latter  i*  little  known  in 
S^land,  but  is  moch  eollivated  in  Scotland  under  the  name  of  UaT  or  Ugg  ;  beiag  a 
hnrdy  plul  adapted  to  ■  colder  counlry.  The  finer  the  climate  in  which  barley  grows, 
Ike  denser  and  lai^er  its  seed,  and  (he  thinner  its  huak ;  that  the  Norfolk  and  SuSbft 
bariey  is  distinguished  in  these  retpectt  from  that  of  Abetdeeoshire.  Bif^  is  a  lets  com- 
pact grain  than  barley  \  the  weight  of  a  Winchester  bmbd  (!iS0-42  enbie  inches}  of 
tho  former  is  only  abont  47  Ibt.,  while  that  of  ■  bnihel  of  the  latter  it  neariy  SI  Ibt. 
Their  constituents,  however,  bear  much  the  same  proportion  to  each  other. 

The  qoaliiy  of  barley  Is  proved  not  only  by  iu  density  when  dry,  bat  by  the  iaemte 
of  vdniM  wbieh  it  acquires  when  steeped  in  water.    That, 

100  meanrea  of  average  Engiith  bailey  tfaeretiy  twell  Into  IM. 

100      —        «f   —        Seoldt  ditto,  -        -        -        III. 

tW      —        of    —  —     fa^orbear,  -        US. 

Nit,    100  oTveiT  fine  SaflbOc  barley  have  awallen  into  -        1B3. 

WhUe  100  of  an  infMor  Scotch  bin  became  no  more  thKB     -        109. 

His  ciroaaMaMe  indkatei  to  neariy  the  probable  yield  of  malt,  that  it  ia  earefiiUy 
attaaded  to  by  theoAcartof  ezcit^vhogauge  Ihe  steep  cfatem,  and  levy  their  duty  in 
coafbnwty  with  the  largeai  voluma.  100  ponadt  of  good  barley  become  almoat  one  half 
kaavler  I?  Ihe  absorption  of  moMtare I  and  wei^  npcit  an  average  147  poundi)  thebeat 
«f  conne  taklnf  op  nsott  waier 

Byebemioalanalytit  baHey  nonrieemslocondlt  ofST'ISparttofliordeine,  er  turdi 
and  ^uien  intimniely  combined,  7*39  of  vegMabte  fibre,  1- IS  of  coagulated  albomeB, 
3*62  parti  of  glalen,  e-21  of  lugar,  4-62  of  gum,  0-24  of  phasphnte  oT  lime,  and  9*37  of 
water.  The  Iot«  amonnted  to  1-42.  To  IbcM  prindplei  thonld  be  added  a  pecoltBi 
solatile  oil  of  a  concrete  nature,  which  ia  obtained  daring  the  process  of  distilling  ff9> 
neuied  nalt  wash.  (See  Whiskbv.)  It  may  also  be  eiiraeted  troa  bariey  floor,  by  the 
•olvent  action  of  alcohol ;  and  never  amounls  lo  more  than  a  few  parts  in  Ihe  thootand. 
Ite  hask  alto  coalains  some  of  that  fciki  oiL  Proust  thought  that  he  had  discovered  in 
barley  a  peenliar  principle,  to  which  he  gave  the  name  of  )iiiT^iat ;  and  which  he  aepa- 
■ated  Cram  starch  by  the  aetioa  of  both  eokt  and  boiling  water.    He  fiiund  that  by  time- 


^lnlgrMAMM«Mh<drw<A«it«,b««tc*teelfinnMi---, 

■stance,  canfoaei  of  Ihm  aio  33  oT  HHeta,  ud  fran  &7  t»  59  oftenUM.  £ia)nf 
gtaind  a«m  Iwhr  tecdi,  70«fi«ricMr,  18-75  oTIuNb*  or  bn«,  and  ll-iO  sTwaWr. 

Aeoonliiig  to  Frmt,  koraeine  if  a  jtOawiA  powder,  not  nuike  Bnc  M«^n>  It 
eoabuM  m>  •sola,  br  it  •fibrdt  bo  iwnnk  br  iBnilhiioB,  aad  ii  tbcfrfore  Terr  diMfaii- 
krwglate*.  Ja  Iks  gcmiaulM  if  h^f^i  lAicb  aooMitntei  lb*  procoi  of  malting, 
■be  pnponiom  of  honldBe  ■•  gRM^  dmiMBhed  bf  It*  eoBvcnioa  into  (ocmr  and  March. 
Olber  ehewiw  tappeae  tku  tbc  iMi^Fiw  of  FnMct  i*  amii  a  mUinr*  ut  tbe  bran  of 
Ac  barlcT  wiib  Harefa  aad  fhiMa.  1(  ta  obrioaa  tbat  the  ntbjcet  ataadt  ia  aeed  of  aew 
'*'"'"'  rBaeatfebBi.  la  bular  tl*  ^"^  eoottitaMa  (hm  oae  foaith  to  ooe  Bflh  of  tb« 
abole  win|ht;  in  oaM  it  eoaatiiatci  one  Uiiidt  aMdio  vtaeat  oae  iceih.  Froa  tbeaa^ 
^Btofbarkrlbiwiteartlrnadc^itappeatatocoatittH  ICOOpaiUsofvalcr,  lOOi  il- 
kanen,  2Z-3 1  aagar,  56}  gum  or  naal^e,  BOi  tlntea,37-6|  MaT«b,73l>;  phovhata 
<flBe,X-5. 

t-Tbehop,  toMah*l«pi/a«,tb«fa»aleflinicncflbaiilaBL  IniintdirceladalUMkM 
ID  a  reHv*  palrcnleni  (ahnaaee  wbieb  iaraau  tbc  Maka  of  tfce  ntliliw,  anosntJag  to 
«b*at  oae  dghtb  of  their  weitht ;  aad  rcfcnod  to  it  the  nlaable  pnipertin  wbidi  bopi  Im- 
Ts(t  to  bev.  We  amj  obttta  tlu*  labatanee  hj  dniM  tbe  hop*  at  a  tcBperatnr*  of  W 
f-,  Mtadaimf  th—  mto  a  toatae  cawaw  bag,  iBdibabing  it  la  Ibat  ibe  reUow  pawdar 
ihall  paaa  tbnogii  the  porta  of  tbe  can  Tats.  TUi  pmnlfrhrannwwi  iiifiinblanfiilnlTno 
Hi*B-  X'beUpaiuia  ICPOoftbia  powder,  4  pan*  araftfclgn  iMtter*,d«nTadAMi 
ucKaleaof  tbeeoaea;  )«BTin|  9  paita  of  a  peeeliar  fnanlar  aabftaaee.  WbndiMllM 
witb  water,  ibi*  nbataaec  aflM*  two  per  ecat.  of  Ha  weigbt  (^  Ar  100  timea  tb« 
wdght  «f  bop*)  of  a  TolatOe  eokricH  oil.  to  wblcb  Ibe  plant  owe*  it*  p««aliar  aroma. 
Tbi*  ofl  dinolva  in  watrt  in  eoatidenble  quaniitf.  It  appeal*  lo  Eonlain  mlpbor  {Sw 
it  b^xkata  aohitioM  of  (ilver),  and  abo  acrtaie  of  ammonia.  Ko  lew  tban  65  per  cent, 
of  the  jfUow  dn(t  ii  aohible  in  aleobid.  Thia  Bolntion,  treated  wilb  water  and  dirtilled, 
leaTci  a  t«*iDi  which  amonnti  to  92*5  per  cent.  It  baa  no  bitler  laMe,  and  it  tdlnbU  la 
aleohsl  rad  ether.  The  watery  aolDtioD  frum  whieb  the  r«uii  wa*  lepamted  coeiaiDi  the 
bitter  aabdancewbieh  ha*  been  called  lipuUm  by  Payea  aad  CheTBllier,  miied  wjib  a 
Utde  taaaia  and  naBe  acid.  In  ofataia  Ibi*  in  a  Mate  of  pnrilj,  tbe  free  acid  molt  be 
lainialed  with  lime,  tbc  aolntioa  erapocated  lodrrocM,  aad  IheretidnDm  mnsi  be  treated 
.  witb  etker,  wtiieb  remorca  a  Uitle  leaio  i  after  which  the  ItpuHM  ii  diMolred  oM  by  al- 
od6oI,  which  leave*  tbe  uwlate  of  lime.  On  eTaparaliD;;  away  the  alcohol,  the  lapiUioe 
taaama,  weigbiuf  IroiB  8-3  to  13'5  per  cent.  It  ia  lonietimei  white,  or  slichl]y  yet- 
lowid^  aad  opai^ii^  lomelimH  oraa^  yeDow  and  tnniparaDt.  At  oidiAary  lempera- 
tara  it  it  inotknau,  but  iriian  beated  Mnn^ly  it  emit*  the  tmell  of  bopa.  It  pcattiae* 
the  cbaiacieritfic  tatte  and  bitterae«  of  the  hop.  Water  diiaolve*  il  oiily  in  the  propor- 
tin  of  5  per  ecnt,,  btit  it  thereby  ae^tiirti  a  pale  yellow  color.  Lopuline  is  ceithor 
icid  oor  a^alise ;  it  ia  aned  upon  acttber  by  Ihe  dilute  addi  noi  atkalii,  nor  by  tbe 
fJ-'i— "  of  the  metallic  adU ;  tt  ia  qniie  wluble  tn  alariul,  bat  banliy  in  ether,  it 
maiaiaa  apparently  no  azote,  for  it  aJTordi  no  ammonia  by  denruelire  ditliUatioa  i  but 
«^  a>  empytcamalic  oiL 

The  ycDov  dot!  of  bop*  eoataini,  moreorer,  trace*  of  a  fatty  matter,  gun,  a 
■■n  quality  of  aa  axoUxof  mbatanee,  and  aeroal  aaline  eambinalioni  in  minnia 
qnaatity.  P^inf  water  dinotTc*  thim  19  to  31  per  cent,  of  the  content*  of  the  dntt,  of 
whicb  a  large  proportioo  li  rean.  Iiei  thonght  that  the  aealet  of  the  eailuiiKd'biip*,  whea 
Deed  from  ibe  ydlow  powder,  contained  no  piiodpleg  aiuUo([oo*  to  it ;  bat  Payen  and 
Cbnallier  bare  proved  tbe  eontiary.  The  cone*  of  hop  gite  np  to  boiliDg  alcohol  36 
iisceal.  of  aolaUe  matter;  while  the  tame  conn,  atripped  of  their  yellow  powder,  yield 
aaly  9S  per  ceaL ;  aad  farther,  thete  chmiftt  foiuid  the  *ame  principle*  in  the  differal 
part*  oTlbc  bop^  bat  in  difierent  proportiop*. 

Tie  paddng  of  Ihe  bop  eatkuii  or  conea  it  one  of  tb«  mott  important  operation* 
tuwMila  the  pieaenatiun  of  thi*  plant;  and  ii  probably  Ihe  eaoie  of  the  enormoni  diF- 
ttreaoe  in  ralae  betweea  ihe  Eaglitb  aad  French  hop*  aAcr  a  few  yean  keeping.  Th* 
bmer,  at  tbe  end  of  tix  year*,  poesca  itill  great  ralne,  aad  may  be  H>ld  u  an  aitide 
■aly  twv  or  three  year*  okl ;  irtiile  tbe  latter  bare  lott  the  p«ater  part  of  their  ralne  in 
Ibree  ycui,  and  arc  no  more  nleaUe  at  the  end  ^foar.  Ia  Fimnce,  it  it  padicd  merehr 
\g  tramping  it  with  the  (bet  in  taeki.  Under  Ihit  ifigbt  pmsorc,  large  ialeniitial 
^aeea  are  kit  amid  the  ma**  of  'tbe  hop*,  IkroD^  wbicb  the  air  freely  eirenlatn,  car- 
lying  off  tbe  eMMitial  dl,  and  oxygenallBg  lome  of  the  other  projimate  prlociplet,  to  as 
to  imdcr  them  inert.  By  Ibe  English  method,  on  tbe  eontiaiy,  the  hops,  after  being 
w«Il  fammed  iato  sirong  sacks  hiuiic  in  frames,  are  next  snlqectcd  to  the  action  of  a 
bydranlic  press.  The  TalnaUe  yellow  powder  thas  eodoscd  on  every  side  by  inno- 
iialil)  compact  scales,  is  completely  screened  from  the  contact  of  the  almoiphae,  and 
bt^  all  ita  rieisiiladcs  of  bnmidity.  Its  essenUal  oil,  in  particular,  tbc  baii*  cf  its  flant, 
itpcaarvdl  wiihoat  deoaj. 
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.IM  BEEB.' 

Aecoriiag  to  the  expoimenta  of  Cherdlter  ud  Fbtcb  npoa  tfae  ba^  of  Gaglw^ 
Fkdden,  Uk  Netherluid*,  nnd  tb«  deputment  oT  Ihe  VosgM,  IboK  of  the  eonniT  of  Kent 
afforded  the  largest  cones,  uid  were  most  producItTe  in  lueful  leereted  uid  Mrinble  mat- 
tln.    Next  10  ihem  were  the  bops  of  Aloit. 

Tlie  besi  hop*  bave  a  golden  yellow  color,  targe  caaes,  an  agreeable  aroma:  vbtnnb- 
bat  between  tbe  bands,  tbe;  ]«ve  jellow  traces,  paweHUIj  odoriferousi  without  taxj 
broiea  portioniof  the  plant,  Bach  ai  leaTes,  Ktems,  and  ecalyfVagiMUtt.  Wben  aleobol 
is  digested  on  good  bop6,lh>m9  to  12  percent,  ofsoluble  yellow  matter  n>ay  be  obtained 
by  evaporating  it  to  drynen.    This  ii  a  good  teil  of  tlieir  qaalitj. 

Tbe  bett-BaTored  and  palest  hope  are  packed  In  lacks  of  fine  eanvaaa,  which  are  call- 
ed podiels,  and  weiiih  about  I  i  ewt.  pach.  These  are  bought  by  the  ale  brewer.  Tb« 
tfroDger-Aavored  anil  darker- cojoreil  hope  are  packed  in  bags  of  a  Tery  coarse  texture 
like  doDr-mnta,  called  hop  bags ;  Iheee  contain  generally  aboat  3  cwt,  and  are  sold  to  tb« 
porter  and  beer  brewen.  After  the  end  of  a  year  or  two,  hops  are  reckoned  lo  have  liM 
BUKh  of  tbeir  marketable  value,  and  are  then  sold  lo  the  see(»td-tate  porter  brewers,  nn- 
der  the  name  of  old  bops.  The  finest  hops  are  grown  in  the  neighborhood  of  Canterbury ; 
bttl  those  oTWoicester  have  an  agreeable  mildnras  of  Savor,  greatly  admired  by  many 
nie  drinkers.  When  tbe  bitter  ai^  arcanalie  principles  disivpettr,  tbe  bops  are  no  better 
U«n  so  much  chaffj  therefore,  an  accurate  ehenucal  criterion  of  their  principles  would 
be  a  great  benefit  lo  the  brewer. 

11.  IfoUiaj'.— 'This  process  consists  of  three  snecessive  operalioni )  the  sleeping  j  tiM 
oondiiug,  sweating,  and  docoing ;  and  the  kiln-drying. 

The  ttt^ing  ii  peifonoed  in  la^e  cistoiis  made  of  wood  or  stone,  which  being  filled 
with  dear  water  np  to  a  certain  height,  a  quantity  of  barley  is  shot  into  them,  and  well 
■tirred  about  with  rakes.  The  good  grain  is  heavy,  an^  subsides;  the  lighter  giaina, 
which  float  on  the  aurface,  are  domtiged,  and  ibonld  be  skimmed  oS";  for  they  would  in- 
jure the  quality  of  the  malt,  and  the  flavor  of  the  beer  mode  with  it.  They  seldom  amount 
to  more  than  two  per  cent.  More  barley  is  successively  emptied  into  Che  steep  cistern, 
till  the  water  stands  only  a  few  inches,  about  five,  above  its  surface)  when  this  is  levelled 
Tery  carefully,  and  every  light  seed  is  removed.  The  steep  losts  from  forty  lo  silly  hours, 
according  to  circumstances ;  new  barley  requiring  a  looger  period  than  old,  and  bigg  re- 
quiring much  less  time  Ihan  barley. 

During  this  steep,  some  carbonic  acid  is  evolved  from  the  grains,  and  combines  wilb 
the  water,  which,  at  (he  same  time,  acquires  a  yellowish  tinge,  and  a  sirawy  smell,  from 
dissolving  some  of  the  extractive  mailer  of  the  barley  husks.  The  grain  imbibes  about 
one  half  its  weight  of  water,  and  increases  in  sii^e  by  about  one  GAh.  By  losing  this  ex- 
tract, the  husk  becomes  about  one  seventieth  lighter  in  neiKht,  and  paler  In  color. 

The  duration  of  Ihe  steep  depends,  in  some  measure,  upon  Ihe  [emperaCore  of  tbe  air, 
and  is  shorter  in  summer  than  in  winter.  In  general  from  40  to  48  houn  will  be 
Ibund  saScient  for  sound  dry  groin.  Steeping  hw  for  its  object  to  expand  the  farina 
of  the  bailey  with  humidity,  and  thus  prepare  the  seed  for  germination,  in  the  same  way 
ai  the  moisture  of  the  earth  prepares  for  the  growth  of  tbe  radicle  and  pliimula  in  seed 
sown  in  it.  Too  long  continuance  in  the  steep  is  injurious;  because  it  prevents  the 
germination  at  the  proper  lime,  and  thereby  eihaosls  a  portion  of  the  vegetative  power : 
It  causes  also  an  abstraction  of  saccharine  matter  by  the  water.  The  moceistion  is  known 
to  be  complete  when  the  grain  may  be  easily  IransSxed  with  a  needle,  and  is  swollen 
to  its  full  size.  The  following  is  reckoned  a  good  test ; — If  a  barIey-^»rn,  when  pressed 
between  the  Ibomb  and  fingers,  continues  entire  in  its  husk,  it  la  not  sufficiently  steeped  ; 
bat  if  it  aheda  its  flour  upon  the  fingers,  it  is  ready.  When  the  substance  exudes  in  the 
form  of  a  milky  juice,  the  steep  has  been  loo  long  continued,  and  the  barley  is  spoiled  for 


In  warm  weather  it  sometimes  happens  that  Ihe  water  becomes  acescent  before  the 
grain  is  tboroogbly  swelled.  This  accident,  which  is  manifest  to  the  taste  and  smell, 
must  be  immediately  obviated  by  draning  off  the  foul  water  through  the  lap  at  the  boltum 
of  the  cislern,  and  replacing  it  with  Itesh  cold  water.  It  does  no  harm  to  renew  it  two 
or  three  times  at  one  steep. 

The  fOucA.— The  water  being  drawn  off,  and  occasionally  a  fresh  quantity  passed 
through,  lo  wash  away  any  slimy  matter  which  may  have  been  generated  in  warm 
weather,  the  barley  is  now  laid  upon  the  conch  floor  of  stone  fiags,  in  square  heaps  IVom 
12  to  16  inches  high,  and  left  in  thai  position  for  SI  hours.  At  this  period,  the  bulk 
of  the  grain  being  the  greatest,  it  may  be  gauged  by  the  revenue  officers  if  they  think 
fit.  The  moistnre  now  leaves  the  surface  of  tbe  barley  so  completely,  that  it  imparts 
no  dampness  to  the  hand.  By  dei^ecs,  however,  it  becomes  warm  ;  Ibe  temperalnn; 
rising  10°  above  the  atmosphere,  while  an  agreeable  fruity  smell  is  evolved.  Alibis  lime. 
If  the  hand  be  thrust  into  the  heap,  it  not  only  feels  warm,  but  il  gets  bedewed  with 
moTslnrc.  Al  Ibis  sweatinit  stage,  tbe  germination  begins ;  Ihe  fibrils  of  the  mdiclp 
fim  sprout  for[h  fh>m  the  tip  of  every  grain,  and  a  white  elevation  appears,  that  mon 


■  mm  TBdidea,  whUk  grow  mpUIr  iugm.    AhMt  m  daf  •(In  Mi 
iDla  pc«i*  Ibilh  at  the  Mue  folBt,  |N«eMdiar  tk^^e  beneath  tha 
tak  to  tte  other  ead  of  the  Kcd,  in  the  bnn  oTa  giera  lealet. 

The  frcalert  beat  at  the  eoveh  m  nnitllf  ahont  M  boon  afts  tbs  beriey  hai  bcoa 
takea  mi  oTlbe  ileep.  In  eanwqnenee,  ibe  radMe*  tend  to  inoeata  in  leagib  with 
TciT  gTCnt  rnpidiiT,  and  niM  be  ehecked  bf  MtUeial  Mean*,  vhich  OMMitate  tha 
Aiitait  d  the  na&Mer.  He  now  begini  to  apnad  the  barier  thinner  on  the  floor, 
•  aad  inni*  il  over  aercnl  tiMci  ia  the  eoane  of  a  da;,  bin^ng  the  pattion*  oTlbc 
iaurior  ialo  the  encrior  nrfhce.  The  depth,  wMA  waa  ori^aaHf  IS  or  14  tndea, 
ii  lowered  a  liitk  at  ererr  tnratng  orer,  iffl  it  be  bnofbl  ereatnaltT  down  to  three 
«r  (bar  iachci.  Two  tnriiiiigi  a  dar  are  ttenerallT  reqaireo.  At  tliit  period  tC  tpwaJ 
Bf  V  floorii^,  the  tenperatnic  ia  Englaad  ia  aboot  BV,  and  in  Scotland  0  or  8  degraaa 

AVmt  a  da;  aAer  the  ladielea  appear,  the  rvdtaMntt  of  the  ateai,  or  of  Ibc  phnrahL 
■fnot  fltnb,  caDed  hj  the  Eagliih  malUer*  the  mtmpin.  It  ivaef  Amn  the  taae  eal 
^IhcKcd  u  thendide,  hot  taratrooMl,  and  pmceedi  within  the  hnA  toward*  Iheotter 
ad.  and  woold  there  eoaie  fijrth  •«  a  green  leaf,  were  it>  progrcM  AM  arrested.  TIm 
■alHaf ,  bmrerer,  ii  emnplete  beftee  the  aempire  beeouea  a  leaf. 

nebaikf  conch  abnrtMaxncn  and  emiii  carbonic  acid,  jnil  a*  aaimab  do  in  btaatfc* 
iig,  bat  la  a  *err  IhBitcd  extent;  for  the  praia  loae*  imlr  three  per  cenL  of  Itt  wdght 
ipgia  the  nnll  door,  aad  a  part  of  tbk  k)«  is  doe  to  wane  fiartielea.  Ai  tbe  aenapiTe 
oaqa  akag  the  ainiaee  ef  the  aeed,  the  ftrina  within  nndeiim*  a  reaatkable  alter*- 
tin.  The  ^lenand  undlage  dinppear,  in  a  ^rcat  meanre,  the  color  bceeneawUtMr, 
aad  the  inbflanee  beccmea  ao  friable  that  il  CTnmMn  bio  neal  betwcea  the  Ingcih 
ThitH  thcfteat  pnrpoae  of  Dahiag,  aad  it  ia  known  to  be  aecompliihed  when  lb«  j^ 
■Nia  or  acroepire  has  approached  the  ead  of  U>e  aecd.  Now  the  Auther  growth  mmm 
be  cooipietetT  Mopped.  Poorteen  dajt  maj  be  redicaed  the  aaoal  doratloa  «f  tb« 
gmnioting  (tage  of  tbe  wUtiag  operatiooi  in  En^idt  bat  in  SeMkad,  where  Iht 
tempcTatnjne  of  the  ecoeh  ii  lower,  eighteen  dafi,  oi  e*^  twektj^se,  are  aoBctimei  r» 
qnired.  The  iliorleT  the  period  wilbin  the  abore  limi:^  tbe  mora  adTantageon*  ii  Ute 
procBB  Id  the  mallHcr,  a*  be  can  lam  oro'  Km  capital  the  noaer,  aad  hi*  omIi  i*  aba 
aanrwhal  the  better.  Biaig  ia  more  rapid  io  it*  geiniinBttoa  than  baiier,  and  require*  t» 
be  itiB  more  arefbllT  walcfacd.  In  dir  weather  it  i*  MNuetime*  neeaaarr  to  water  tha 
aarirf  apoo  tbe  coocb. 

OcCTBOOMlij  the  odor  discBgagcd  from  tbe  conch  ii  offeniirc,  reaembling  that  ef 
lotleD  applca.  Tbti  >*  ■  bad  prognodic,  indicating  eilber  that  the  barter  wa*  of  bad 
qaalitf,  or  that  tlie  workmen,  through  earrina  riiording,  have  eruhed  a  nanber  of  the 
paane  id  tnniDg  tbem  over.  Hoiee  wbea  the  weather  caiwe*  to«  <iaiefc  fendnatkw,  it 
m  better  to  chcdi  it  bf  (preading  tha  heap  ool  thianer  than  bjr  inrabig  it  loo  freqaeatli 
ovs.     On  eomparin^  different  lample*  of  baric;,  we  (ball  find  that  the  beit  derdop  the 


V  Bcroi^re  qndier  thaa  the  radklea,  and  Ibn  occasioii  a  gnater  prodaetioa  of 
the  — cchartne  prisciple;  tU*  eomcr*ioa  adraoee*  aloac  with  the  aciotplre,  OBd  heepa 
pKe  with  it,  M  that  the  ponios  of  (he  *eed  to  whidi  it  Im*  Ml  reached  i*  iiill  ia  in  aa- 
aMered  Umrebj  Mate.  II  it  nerer  complete  fbr  aa;  *ingle  barlejecm  till  the  asotpiic 
baacoae  Io  the  cad  oppoaite  to  that  Don  which  it  qavngt  bene*  oaepart  cf  thaeora 
■^  be  rogarr,  while  the  other  ii  (till  ioiipid.  If  the  grain  were  allowed  to  Tegelalr 
befODd  thi>  tierm,  the  radicle*  being  ftally  one  third  of  an  inch  long,  the  fbtnre  Mem  woold 
beeome  TiiiUr  grrea  JD  ti>e  eileriorg  it  woold  ibool  forth  rapidlr,  tbe  interior  af  dw 
gnia  wonld  become  milkr,  wiih  a  compete  exbMosliM  of  all  it*  nteftl  conMitacata, 
•ad  BOthiu;  but  the  hnik  wonld  remain. 

Ib  FiaBce,  the  teewer*,  wbo  geaerallr  malt  their  barky  themielTei,  addon  leave  it  a« 
Ae  taatb  more  than  8  or  10  dari,  which,  ercTh  taking  into  aceoont  the  wanner  fliinalti 
tt  (heir  conntrr,  i*  cerlaiidT  loo  *hort  a  period,  and  hence  they  make  infiirior  wort  to  the 
Ea|^i»h  larewer,noa  tbeMmeqnaatity  of  malt. 

AI  tbe  end  of  tbe  germioatioD,  (he  ndiele*  have  become  1|  longer  than  the  barier, 
aad  are  coatorted  *o  (bat  the  comi  hook  into  one  anotber,  bnt  the  acroapire  i*  JnM 
bcginiimg  to  pnth  throogh.  A  moderate  temperature  of  the  air  ii  beat  adaiMd  to  milt- 
ing i  thmfore  it  cannot  be  carried  on  well  daring  the  heat  of  nimmer  or  the  eoUi  of 
wiaier.  Hah^oor*  (hoold  be  placed  bi  mbciantia]  thidt-waUed  bntUingi,  withoM 
acceaa  ef  the  itm,  lo  that  a  nnilbriD  tanperatnre  of  69*  or  60"  may  iMenil  inmde. 
Some  recommend  them  to  be  tank  a  little  ondet  the  iBrftce   of  the  gronnd,  if  the 

Jhuiw;  gcnuination  a  remarkable  change  bai  takeo  plan  in  the  tnbttanee  of  the 
tnin.  The  ghninou)  conMiloent  ba«  alioait  entirely  diwppeared,  and  ii  mppofod  ta 
bate  paned  ioio  the  matter  of  tbe  radiclcB,  while  ■  portioa  of  the  lUrdi  ii  cooTerted 
~  '  iLtuilage.  The  change  is  iimHar  (o  wha(  March  nndereoe*  when 
r,  and  discaled  in  a  heat  of  about  160*  F.  alow  with  .a  litUe  glaMk 


ne  Auk  pMtsbeaMtia  itmlmitj  liqiH,  tmiwfwnt,  Mri  tmttt  tuWJ,  wni  the  w1»>bb 
Mnlain*  now,  iBftraBd  gam,  mixed  wilh  loBie  analterad  rauch.  Tkeglatrn  mBm  a 
chaDge  Bt  the  tame  time,  and  becoBn  ■ecMCBl,  m  that  oalj  a  eertaia  quanlily  of  ilaick 
«aa  hr  thna  conTerted  b;  a  qnantiiy  of  Rlateo.  Bj  the  artifickl  gnmh  npcm  (he  mall- 
•iwr,  bU  the  glniek  and  albomeit  pnsent  in  barter  w  not  deeomfoaed,  and  only  abont 
M«  half  of  the  itareh  »  noBTCTted  inlo  ngar  i  tba  other  hair,  by  a  coMinoanM  of  Ike 
gaminatioi],  voald  oaly  go  to  the  gmwth  of  tba  rooti  aad  ittnu  of  the  plant ;  bat  it  i«> 
ccircB  it!  neatly  complete  eonTeruoii  mto  aogar  wilhont  aay  notable  watte  oT  labalanea 
U  tkt  brewer's  opentim  of  mtdiing. 

Tbe  Irih-itrytNf.— When  Ibe  a*lt  hai  beeoaie  pereepliUy  dty  to  the  hand  apoM 
tka  flnr,  it  i>  labpn  to  the  kiln,  and  dned  hard  with  artificial  heat,  to  Mop  all  FnrtheT 
pnwth,  and  enable  it  to  be  kept,  without  cha^^  Tor  fntnte  ate,  al  any  time.  The 
mali-hilD,  which  ia  portienlarly  deicribed  in  the  neit  page,  i>  a  round  ot  a  aqnaiw 
chamber,  eoTcred  with  perflated  )datn  ^ea*t  iioa,  irttoae  area  i*  heated  by  a  aloTe  or 
luBBce,  so  that  not  merely  the  plates  on  tdiieh  the  mah  ii  laid  are  wanned,  bat  tbe  air 
which  pasMi  np  through  {be  ttiatam  of  matt  itidf,  with  tlw  effect  of  eairying  off  very 
■q)ldly  the  moiatiin  fram  the  giaini.  Tbe  layer  of  loelt  thonld  be  abont  3  or  4  iadiea 
thick,  and  erenly  ipread,  and  its  heat  ibonld  be  steadily  kept  at  rrom  tbe  SOttt  lo  the 
MM  degree  oTFahrcBheit's  teale,  till  the  moistiire  be  mwtly  exhaled  from  it.  Dning 
ttia  time  tbe  maH  mntt  be  Inned  over  at  fim  froqaentiy,  and  latterly  erery  three  or 
tonr  horns.  When  It  ia  neariy  diy,  its  temperalnre  sboaM  be  nised  la  IVom  14S^  to 
MW  F.,  awl  it  mnsi  be  kept  at  Ihia  heat  till  it  hat  ammed  Ibe  toirod  abade  oT  color, 
mUA  u  covmonly  a  browaiah-ydlaw  or  a  yeUowkh-brown.  Ike  Are  is  now  allowed 
!•  die  out,  and  tbe  malt  t*  left  on  tbe  plates  till  it  has  beMom  lOB^elelr  eool ;  a  resalt 
^amoted  by  the  stream  of  oool  air,  which  bow  ritea  ap  IhtonKb  the  bars  oT  the  grata  t 
ar  the  thoronghly  dry  browaed  malt  may,  by  damping  Ibe  fiie,  he  taken  hot  baio  tbe 
ptues,  and  eoolrd  npoa  the  floor  of  an  adjoining  apartment.  Hie  prepared  malt  nnJ 
be  kept  in  a  dry  loft,  where  It  can  be  oecaaionaUy  tuned  orer  till  it  is  nsed.  Tba 
period  oT  kila^dtyiag  ahoald  not  be  harried.    Uaay  peraon*  employ  two  day*  in  th« 


been  snl^eeted  i*  ftom  W  to  100°  F. ;  the  amber  ydlow,  when  it  ha*  anffered  a  beat 
of  122° ;  .and  the  brown  when  it  ba«  been  treated  u  above  described.  The  bladi  mall 
wed  by  ibe  porter  brewer  to  color  Ut  beer,  has  tidoed  a  nmch  h^bar  beat,  and  ia 
partial^  chamd.  Tbe  temperatnr*  of  Ibe  kun  tbonld,  in  all  oaaee,  be  most  gradnally 
Mised,  aad  most  eqwbly  mauitaiaed.  IT  the  heat  be  too  great  at  tbe  bqiinoiaff,  tb* 
hnA  g«U  bard  dried,  and  hinders  tbe  erapoiation  of  the  water  ftom  the  iottTkir  sab- 
Aaeei  and  rfionld  Ibe  interior  be  dried  by  a  strourer  heat,  the  bnak  will  probably  split, 
aad  Ac  Ihrina  become  of  a  homy  texture,  very  refraelon  ia  the  mtih-tnn.  In  gensvl, 
it  Is  preftrable  to  brown  mall,  rather  by  a  long-cootlaned  UMtderate  beat,  than  by  a 
violeBt  beat  of  ihoner  daratioa,  whieh  is  apt  to  carbdnice  a  portkm  of  the  mneilag 
sagar,  aad  to  dam^e  the  article.  In  this  way,  the  sweet  ia  sometmes  converted  intn  ■ 
MMerpHndple. 

Dnring  tlw  hDn-drTing,  tbe  roots  and  aerospire  of  the  barley  hceome  brittle,  aad  fhB 
iff  I  aad  are  separated  if  a  wire  sieve  whose  mcsbet  ara  too  small  la  nlknr  the  malt 
ftielf  to  pan  through. 

A  qonnlity  of  gvod  bailey,  irtiich  vei^  100  poaads,  being  jn^idontly  nailed,  wffl 
wsigh,  after  d/ylo?  ^  tflting,  40  ponndi.  Since  tba  raw  grain,  dried  by  ittelf  al  th« 
same  temperalnre  as  the  mnit,  woola  lose  12  per  cent,  of  its  weight  in  water,  the  malt 
|tece«  disBipates  oat  of  Aese  remaitiing  6S  poatds,  only  8  pounds,  or  8  per  cent,  of  the 
MW  barley.    Thi«  loss  consists  of— 

1^  per  eeoC  dissotved  out  in  the  steep  water, 
8       —        diuipated  in  the  kifai, 
t      _       by  the  fhlUng  of  tbe  ibrOt, 
>     —       ofwasle. 

ne  hoik  of  good  mah  eice«dt  that  of  the  barley  from  irtiich  it  was  made,  by  abont  8 
or 9  percent. 

Tbe  opeiatlon  of  kUn-dryltig  Is  not  eonSned  to  the  men  expoltian  of  the  mcntBiw 
frsB  the  pmnin^ed  seeds;  bnt  it  serves (o  converl  fata  gngnr  a  portion  of  the  stardt 
iMeh  remained  onehanEied,  and  that  In  a  twofold  way;  first,  by  the  action  of  the 
glnim  npan  the  fecula  at  an  elevated  tMnperatore,  as  also  by  the  species  of  roasting 
which  the  starch  nndci^oeB,  and  which  renders  it  of  a  gnmoiy  nature.  (See  Stabch.) 
Wt  shall  have  a  proof  of  Ibis  cxplanalion,  if  we  dry  one  portion  of  the  malt  ia  a 
nanrally  dry  atmosphete,  and  anoiber  in  a  raoderatdy  warm  kiln;  Ibe  former  wH) 
yleU  less  saccharine  extract  tlam  tie  latter.  Moreover,  the  k&n-dried  malt  has  a  pe- 
•aUar,  agreeaUe^  and  faiMlly  bomed  taste,  probaUy  ftvm  a  «anll  poitkw  of  opT- 


a  Rmcd  in  the  hm\,  n^  which  bM  obIj  Impaili  lb  flaTor  to  tkt  Twer,  "bnt 
boM  to  lU  pi'tttmiioa.  It  a  tberefare  obTiou,  ihat  ibe  ikllfU  pre|rtntton 
«rihF  omit  moM  k>re  thf  |remleit  inllDcncr  both  on  ttae  qunlitr  and  qnalttr  Of  the  vortl 
ki  be  made  tinn  it.  If  Ibc  g^rminBCkin  be  poshed  ttxi  Tu,  k  pan  of  the  eilrmellble  Inat- 
br  ia  wastei} ;  ff  it  bu  not  lidTmnced  far  enonf  b,  the  mill  «i1l  be  loo  nw,  snd  too  mack 
if  its  nbslancc  vill  reinalD  ai  an  inaolnble  itarcb  ;  if  it  ii  loo  highlrkiln  dried,  aponioB 
if  its  sanr  win  be  earamelited,  and  beeomf  titter  ;  and  if  the  tweatint  wai  imperfect 
t  wngi^,  mneh  oT  the  fcarlcT  Bmj  be  nodertd  hnnpr  and  nden.  tiood  malt  is  db- 
iwaishalile  bj  the  foUcwing  characten : — 

ThepTaiii  b  nnad  and  fhU,  breaki  freely  between  the  teeth,  and  hai  a  iwerlbh  tast^ 
n  agreeable  amril,  and  ii  fhU  of  a  add  flour  frnra  end  to  end.  It  alTonh  no  unpleaunl 
Itror  OB  being  chewed  ;  it  ii  Dol  haid,  lo  that  when  drawn  abn^  an  oaken  table  aeroai 
Ihe  ihiT«,  it  leaica  a  while  itreak,  like  chalk.  It  iwimi  npon  water,  while  anmahed 
baiter  (iBki  in  it.  Since  the  qnalttj  dT  the  malt  depcodi  much  on  that  or  the  barle;,  iha 
OMe  nrl  oalf  riunU  be  Med  (or  one  aaltiDS.  New  barlef  ^enninale*  qnicker  thai 
rid,  wU^  a  man  diied  up ;  a  coveh  of  a  miitsre  oT  Ihe  two  woold  be  iiregntar,  and 
Afieoll  la  rcgnlate. 
IkttTipHom^thimaUJea».—Figt.vyi.l09,i09,U0.txl>nH  (heeonitractlon«rn  welt- 


ip.IM.aiid 


capi^-ahaped  oren  ii 


aeT>  1^  ■'*e9  it  ■umramled  with  foar  pUlan,  oa  whote  top  a  (tone  lintel  is  laid  :  a  it 
the  (tiate,  9  incbci  below  the  tole  of  the  oren  1 1  t  e  c  e  are  the  (bar  nine-inch  itrong 
piOvs  of  briekwork  which  bear  the  lintel  m;  ddd  d  ddat  strong  niae-ineh  pillan, 
■Weh  mpport  Ihe  girder  and  joists  npon  which  perfbmted  plates  repMe ;  l  denote*  a 
Tvahed  arefa  on  each  of  the  (bar  side«  of  the  oven  )  /  is  Ih;  space  between  Ihe  kiln 
aad  the  aide  areh,  into  which  a  woHuoan  ma;  enter,  tn  Inspect  and  clean  the  kiln  ;  g  g, 
Ae  walls  on  either  side  of  Ihe  kiln,  upon  which  Ihe  irehes  rett;  h,  the  ipaee  rortheasbea 
»  U  .  fc,  the  fire-door  of  the  kiln  ;  (  I,  jn  net  ion-pieces  to  connect  the  pipes  r  r  wllh 
Ae  kBa;  Ae  onde  of  attaehmg  them  is  shown  in  Jig.  109.  These  ■mokc-pipea  lie 
abaci  three  leet  nnder  the  irun  ^les,  and  at  Ihe  tame  distance  from  the  itde  walb  t 
ifeq  a/«  lo^arlea  Bpm  iron  props,  which  are  made  lasl  to  Iha  arches.    InjIf-lW* 


'8.'^ 


t8«  •     B£1£E. 

■hoire  tbeii  uetioD ;  M  i  i,  fig.  109,  tber  enter  tbe  cbuDHrjr,  wltkh  it  piCTided  with  tiro 
regutci  or  damper  plates,  to  refute  the  draught  through  the  pipes.  Tbne  regiaten 
me  repretented  b;  t  I,  fig,  110,  which  showB  i  perpendicular  iection  of  the  chunneT. 
m,fig.  10S,is  the  liDlel  which  causet  Ihe  heated  air  to  tpread  laterally  initead  of 
BBceuding  in  one  nnst  in  the  middle,  and  prevents  any  combustible  particles  from  Mling 
upon  the  iron  cupola,  n  n  are  the  main  girder*  of  iron  for  the  iron  beams  a  o,  upon 
which  the  peiforated  plates  p  lie ;  4,  Jig.  10B,is  the  Tapor  pipe  in  the  middle  of  the  roof, 
which  allowi  the  Bteam  of  the  drying  mah  to  escape.  The  kilo  nay  be  heated  ehbec 
with  coal  or  wood. 

The  size  of  this  Itiln  is  about  20  feet  square ;  bnl  it  may  ba  made  proportionalljr  eilhei 
•mailer  or  greater.  The  perforated  floor  ahoald  be  laige  enough  to  receive  the  contenti 
of  one  steep  or  conch. 

"Die  pcrfttated  plate  might  be  conTcoienlly  healed  by  Keam  pipes,  laid  Eig-aaf,  or  in 
parallel  Lnu  aader  it ;  or  a  wire-gaoze  web  might  be  stretched  upon  such  pipes.  The 
wooden  joists  of  a  common  Boor  would  answer  perfectly  to  sopport  this  iteam-range,  and 
the  heat  of  the  pipes  would  cause  an  ahundaat  circulation  of  air.  For  drying  Uie  pale 
malt  of  the  ale  brewer,  this  plan  is  particularly  well  adapted. 

liie  kilo-dried  malt  is  sometimes  gronnd  between  Monet  ia  a  eommoB  com  mQl,  like 
oatmeal ;  tnit  it  is  more  generally  crnJihed  between  iron  nrflera,  at  least  for  the  parposei 
if  the  London  brewera. 

The  cnuAing  mUl. — The  cylinder  malt-miU  is  conjitructed  at  shown  injigi.  Ill,  112. 
I  is  the  aloping- trough,  by  which  the  malt  is  let  down   Ihun  its  bin  or  floor  to   the 
hopper  A  of   the  mill,  whence 
!  it    is    progrettively    shaken    in 

between  the  rollers  B  D.  The 
nllert  are  of  iron,  truly  cylin- 
drical, and  their  ends  rest  in 
bearers  of  hard  brwt,  fitted  into 
the  side  frames  of  iroa.  A  screw 
E  goes  through  the  upright, 
and  serres  to  force  the  bearer 
of  the  one  roller  towards  that  of 
the  other,  so  as  to  bring  then 
closer  ti^ether  when  the  crash- 
ing efleel  is  to  be  increased.  G 
it  the  square  end  of  the  axis, 
by  which  one  of  the  rollers 
may  be  turned  either  by  the 
hand  or  by  power;  the  other 
i  ed  wheels  B,  which  are  fitted  to 

Ihe  other  end  of  the  aiet  of  the  rollers.  J  is  a  csieb  which  works  into  the  teeth  oT 
•  ralchetwheel  on  the  end  of  one  of  the  rollert  {not  shown  in  this  view.)  The  lerer 
c  itiikeB  the  troogh  b  at  the  bottom  of  the  hopper,  and  gives  it  the  i<"'i'i''g  motion  for 
ditdia^ing  the  malt  between  the  rollers,  from  the  slUe  shiiee a.  (  hfiS-  'I'l  "^ 
■cnper-platei  of  sheet  biio,  the  edges  of  which  press  by  a  weight  against  the  snifaces 
oflhe  rollers,  and  keep  (hem  clean. 

Instead  of  the  cylinders,  some  employ  a  crushing  tnilt  of  a  conRal-groored  form  like  > 
Coflee-mill,  upon  a  large  scale.     (Sa  thi  gntral  plan,  tn/rd.) 

lie  maiAtng  and  toiling.— Mashing  is  the  operation  by  which  ihe  woit  It  extracted, 
or  eliminated  from  the  mall,  and  whereby  a  saccharo-mucilaginoBt  extract  is  made 
(h>m  it.  The  malt  ghonld  not  in  general  be  gronnd  into  a  fne  meal,  for  in  that  case 
it  would  be  apl  to  fonn  a  cohesive  paste  with  hot  water,  or  to  set,  as  it  it  called,  and  to 
be  difficult  to  drain.  In  crushed  malt,  the  husk  remaint  nearly  entire,  and  thnt  belpa 
to  keep  Ihe  farioaceona  particles  open  and  porons  to  the  action  of  the  water.  The  bulk 
of  the  crushed  malt  Is  about  one  fifth  greater  than  thatof  the  whole,  or  one  bushel  aC 
malt  gives  a  bushel  and  a  quarter  of  crushed  malt.  This  is  frequently  allowed  to  lie 
a  few  days  in  b  cool  place,  in  order  that  it  may  attract  moisture  IVom  the  air,  which  it 
does  very  readily  by  its  hygromelric  power.  Thus,  the  farinaceous  substance  which  had 
been  bduraled  in  the  kiln,  beeomes  soft,  spongy,  and  fit  for  the  ensning  process  of  watery 
extraction. 

Hashing  has  not  for  its  object  merely  to  dissidTe  the  sugar  and  gum  already  present 
in  the  mall,  bat  also  lo  convert  into  a  sweet  mucilage  the  starch  which  had  remained 
anchanged  during  the  genuination.  We  haie  alr^y  stated  that  starch,  mixed  with 
gluten,  and  digeslcd  for  some  time  nith  hot  water,  becomes  a  species  of  sugar.  Tfaia 
eonversian  takes  place  in  the  mtsh-tun.  The  malted  barley  contains  not  only  a  pMttoD 
of  ghilen,  but  diailati  more  than  mffidenl  to  convert  the  starch  eontained  in  it,  b}  this 
loaant,  into  tagai. 


if  iBUt  apoa  tlMcb,  BNT  eitlMr  be  coDTcrted  iaU>  tnnr,  or  be  nwd«  into  peimmaenl 
--■        -      mirhkk  the  ■  --' ■  ' • 


brlbcn 

■re  digMtfd. 

^ , ,„ _.   .,  ....       .  .         if  iUreh;  w« 

heat,  br  mtmaa  <£  a  water-buh,  400  puu  of  water  ia  a  copper,  to  aboat  80"  F.  i  we 
tbea  (tir  i>  the  ntk,  and  ioertan  the  heat  to  140*  F.,  when  we  add  ihe  March, 
Md  Mir  wdl  lofctbet.  We  next  raiie  ihe  trmpecBtnre  to  168°,  and  eadeaTor  lo 
—!"■"■  it  ODDctutli  at  that  point,  or  at  leaM  to  keep  it  within  the  limits  at  Ijn*  oa 
the  OM  aide,  and  IBS'  M  the  other.  At  the  end  oT  SO  i«  30  mianiei,  the  onfind  milltT 
nd  fXf  aDliitiDa  heenMW  IhinneT,  and  loon  alter  ai  fluid  nearly  at  water.  Thi*  ii  Iha 
Booeat  IB  which  the  rtaich  it  MM*eried  into  gam,  or  into  that  lobaianGe  irtiich  the 
riiBih  ihiiniale  i  all  diifiiai.nnni  ill  power  of  paIaniia(U(hilo  the  tight  hand,  whefca* 
emanoB  gam  doea  it  to  the  leA.  ITthit  merely  mseilagiiiODi  lolnlioa,  which  imeh  t* 
be  a  nUxtoTC  of  gam  with  a  little  liqaid  ttarch  and  (agar,  be  inimblr  eraporated,  it  naf 
Mrre  for  nriooa  porpiaes  in  the  art)  to  which  gum  ii  applied,  bill  with  thit  view,  it 
■at  be  qnieklj  raiaed  to  the  boilint;  point,  to  prevent  the  faither  operalioa  uf  the  mall 
Bpaa  it.  If  we  with,  on  the  eontrarr,  howeier,  to  [vomole  the  faccbariae  frrmenlatinn, 
fir  the  fonnUion  of  beer,  we  taiM  maintain  the  temperalare  at  betweeo  )9S^  and  1ST* 
kt  three  or  ibor  koois,  when  the  grealeit  part  of  the  gam  will  have  pamed  into  inpr, 
md  hr  «vapanlioB  of  the  liinid  at  the  nme  tcmperatore,  ■  March  linip  may  be  obtained 
lihe  tkat  paesred  by  the  aetica  of  tolphorlc  acid  opoa  itarch.  The  inbalaiMe,  which  oper- 
ilea  m  tk  facmaUoD  of  logar,  or  ii  the  pecniiar  ftnnent  of  the  tngar  renMaiaiion,  may 
he  eonaidered  ai  a  rendmun  of  the  ttlnten  or  vegetable  albomen  in  the  scnninatiag 
gnin :  it  ii  reckoned  by  Payen  and  Petaoi,  a  new  proximate  principle  called  duitloM, 
wbidi  B  fonned  during  nwlting,  in  the  grwni  of  barley,  oati,  and  wheat,  and  may  be 
Kpanied  in  a  pure  lUte,  if  we  moiiten  the  malt  floor  for  a  ftw  miante*  ia  cdd  water, 
^em  il  oat  tfroof  ly,  fitter  the  aolntioa,  end  heat  the  clear  liquid  In  a  water  bath,  lo  the 
ten^eolnie  of  158*.  Hu  greater  part  of  thai  albomiaous  uotiied  lubitance  h  ihna 
eoamWied,  mad  ii  to  be  tcpantcd  by  a  fi«ih  filtration ;  afler  which,  the  dear  liquid  ia 
Id  be  Dated  vilh  aleobol,  when  a  flod^  precipitate  appears,  which  i«  diatliut.  To  pn- 
rify  it  HiB  farther,  eipecially  from  the  aiatiied  matter,  we  thoald  dissolve  it  ia 
wBier,  aad  precipilate  again  with  alcohoL  When  dried  at  a  low  temperature,  it  appeara 
■«  a  lotidwbitc  aahatocc,  lAieh  eootaiaa  ao  asote ;  ii  injolnhle  ia  akohol,  but  diauilvea 
B  wata  and  pnraf  ainrta.  Iti  adntion  ii  nenltal  and  taateleMj  when  left  to  iUel(  it 
Aangc*  with  greater  or  leM  rapidity  aoconliiw  to  Ihe  temperature,  and  beeome*  tour  at 
a  leM|»cfatnie  of  lh«n  149"  to  1ST*.  It  hat  the  {woperty  of  eooverling  ftarcb  into  gun 
(deitrmc)  and  mgar,  and  indeed,  wh«n  nfficiniUy  pore,  with  Mick  energy  that  ona 
parlof  itdiaposet  2000  parliof  dry  itareh  to  that  chaise,  bntil  operate*  the  quick  erllM 
greater  its  quantity.  Whenever  the  aolntion  of  dia«ta«e  with  itarch  or  with  dextrine  !• 
heated  to  tbe  bmtmg  point,  it  losea  the  ■ogar-rermcnlins  property.  One  hundred  parti 
tf  weltBiatted  March  appear  to  coDtaia  aboat  one  part  orihii  sufananee. 

We  can  now  uDderMaod  the  theory  of  malting,  and  the  limit*  between  which  Qm 
laapenunre  of  the  liqaor  ought  to  be  maintained  b  thii  operation  (  namely,  the  range 
betweea  157*  and  160°  F.  Il  ha«  been  aaeertaiaed  ae  *  principle  in  maahing,  thai 
tte  beat  and  lOQadeal  extract  of  the  malt  b  lo  be  obtained,  fint  of  all,  hy  befrinning  to 
w«k  with  water  at  the  loweit  cf  IhcM  heali,  and  to  coodade  the  maih  vriib  water  at 
the  fci;''— '  Secondly,  not  to  operate  Ihe  extraetioa  at  oaca  with  the  whole  of  the  walar 
ftat  b  to  be  em^oyedi  but  with  tepaiate  portiimi  and  by  degreea.  The  fint  poitioa  ia 
added  with  Ihe  view  of  penetrating  equaUy  Ihe  ermhed  maK,  an  I  of  eitraeliag  Um 
already  fimied  lagar ;  Ihe  next  for  sBeeting  the  tngar  fertnentatioa  by  the  acttoa  of  the 
Iwtaae.  By  thi*  meana,  alao,  Ihe  March  i*  not  allowed  to  ran  into  a  eoheaive  paMe,  and 
Ike  extract  i«  more  caMly  drained  troat  the  poorer  man,  and  oomea  off  in  Ike  Ibim  of  a 
feaity  lanpid  wort.  The  thicker,  moreover,  or  the  ]em  dilated  iha  nndi  it,  to  uaeh  Iha 
eaua  it  the  wort  fined  ia  the  boDer  or  copper  by  the  eoagnlatioa  of  the  alhuninoaa 
■alter  :  the»e  prindplea  illaMrale,  in  every  ecmdition,  the  Irae  mode  of  condnetiag 
the  maahing  proeeu ;  bat  different  kind*  of  malt  require  a  differeat  treatnmL  Pale 
aad  klighlly  kilned  malt  reqoirei  a  wmewbat  lower  heal  than  nah  highly  kilned,  beeanae 
Ae  fnnDer  hai  more  ■r^eeompoaed  atarch,  and  it  more  ready  to  beeome  paMy.  The 
farmer  abo,  tat  the  laaw  reaaoa,  needt  a  more  leiiarely  infmioD  than  the  latter.  Ah  itt 
eoavernon  into  maeUagtuoot  togar.  The  more  augar  the  mall  coataims  the  nNne  ia  iti 
■atiTiBiiiir  fcrmiatatioD  accelerated  by  the  action  of  the  diastaie.  What  baa  been  here 
■«U  of  pale  malt,  ii  ttiU  more  applicable  tolheeaaenf  a  mixtare  of  rawgraia  with  mtl^ 
far  it  reqaire*  itili  gentler  heate,  nail  mors  caationt  trcBtment. 

m.  Tlie  ma^-tun  ii  a  lai^e  eircalar  tub  with  a  doable  bottom  i  the  appermatt  of 
wUd  it  called  a  falae  bottom,  and  il  pierced  with  many  holea.  There  i*  a  apace  of  abwU 
S  ar  3  incbei  between  the  two,  into  which  the  itopcodu  enter,  fbr  lelting  la  the  wMct 
■tiAawiBg  off  the  wort.    TkBholeBof  the  fUac  bottom  thooU  be  borae^  and  not  bon^ 


to  pramt  the  ebuwa  of  dwir  GlUng  mp  b)-  tba  iwttUng  oT  tb«  wDsd,  wUeli  imM 
ebUmct  the  dnuuoge :  Uw  bolei  thould  be  coiueal,  and  lueait  below,  being  abant  |  rf 
■n  iach  there,  uuj  t  at  the  nppei  uiifacc  The  perforated  boltom  must  be  Gtted  irHj 
U  the  (idea  ot  the  mash-tuu,  m  that  no  graini  maf  pus  through.  The  ntubcd  liquor  a 
let  off  inlD  &  la^e  back,  &t>m  vhich  it  u  pumptj  into  the  wcit  copper*.  The  math-tu 
ii  prorldeit  with  a  pecnliiu  ratatorf  appofatoi  tot  agilatlog  the  cnulied  gcuni  and  iraur 
tage^ta,  illicit  we  (haU  preMntl;  deacribe.  The  aise  of  the  wort  copper  i«  proponiaul 
b>  the  amount  of  the  biewiD^  and  it  mut,  in  general,  be  at  laa«t  ao  bne  aa  U 
operate  npon  the  whole  qoutitf  of  wort  made  fiom  one  maahing;  that  18,  for  maj 
quarter  of  malt  mashed,  Uie  co^^ct  ibould  contain  140  gallona.  The  mBsh-tun  oughl  to 
be  at  least  a  third  laiger,  and  of  a  conical  fomi,  tomewhat  wider  below  than  aboie. 
Tie  qaaatitf  of  water  to  be  employed  for  mashing,  or  the  extraction  of  the  watt,  de- 
pends opon  the  greater  or  less  ttienglh  to  be  given  to  the  beer.  The  seed*  of  the  cruihed 
malt,  alter  the  wort  is  drawn  off,  retain  still  about  32  gallons  of  water  for  erery  quarto 
of  malt.  In  the  boiling,  aitd  evaporation  from  the  coolers,  40  gallons  of  water  are  dis- 
tipated  from  one  quarter  of  malt  i  coostiltituig  72  galloQs  inaQ.  If  13  qoaitcracf  baile> 
be  lBl;ea  to  taake  1500  gallons  of  beer,  2400  golkiiu;  of  water  kuI  therefore  be  rtqnind 
Ibr  the  tnaabiug.  This  eiam[dB  win  give  aa  idea  of  the  proportions  (br  an  oidinoij 
qnalitr  of  beer. 

When  the  mash  is  to  begin,  the  einiper  mutt  be  filled  with  water,  and  heated.  As  som 
■a  the  water  has  attained  the  heat  at  145°  ui  summer,  or  167*  in  winter,  600  gallons  of  B 
are  to  be  run  off  into  the  maah-tun,  and  the  13  quarters  of  crashed  malt  are  to  be  ipiidb 
ally  thrown  in  and  well  intermixed  by  proper  agilolion,  so  hat  it  may  be  uii&rmlp 
moistened,  and  no  lumps  may  remain.  After  contiiiuing  the  axttatioa  is  this  way  for  one 
half  or  three  qnadeis  oT  an  hour,  the  water  in  the  copper  wm  have  approached  to  its 
boihng  point,  when  450  gallan*  at  the  temperature  of  about  200°  are  to  be  rua  into  the 
nuuh-ton,  and  the  agitation  is  to  be  renewed  tili  the  whole  aasumei  an  equally  fluid 
state :  the  tun  is  now  to  be  well  covered  for  the  preservation  of  iti  heat,  and  to  ba 
allowed  to  remain  at  rest  for  an  hour,  oi  on  hour  and  a  half.  The  mean  temperature  of 
this  mash  may  be  reckoned  at  about  14IP.  The  lime  which  is  necessary  foe  the  Uans- 
mnling  heat  of  the  lemoining  starch  into  sugar  depends  on  the  quality  of  the  malt. 
Brown  mail  requires  less  lime  than  pale  malt,  and  still  less  than  a  mixture  with  raw 
^In,  aa  already  explained.  After  the  mash  bos  rested  the  propr  time,  the  lap  of  Ihe 
luD  is  opened,  and  the  clear  wort  is  to  be  drawn  onl  into  the  under  bade.  If  Uie  woit 
that  flrst  flows  is  turbid,  it  must  be  retamad  into  the  tun,  till  it  runs  clear.'  The  omounl 
of  this  flrst  wort  may  be  about  ST6  gallonB.  Seven  hundred  and  fifly  gallona  of  vraler, 
at  the  temperature  of  200°,  are  now  to  be  introduced  up  through  the  drained  malt,  into 
flie  tun,  and  the  mixture  is  to  be  agitated  UH  it  becomes  nnifono,  a«  before.  The  mash- 
tun  is  then  to  be  covered,  and  allowed  to  remain  at  rest  for  an  hour.  The  lempenture 
of  this  mash  Is  fixmi  lfl7°  to  174'.  While  the  seccnd  mash  is-moking,  the  worts  of  the 
ftlM  are  to  be  pumped  into  the  wort  copper,  and  set  a-boiling  as  speedQy  aa  ponible. 
The  wort  of  the  second  mash  is  to  be  drawn  off  at  the  proper  time,  nnd  added  to  the 
eopper  as  fast  as  it  win  receive  it,  without  causing  the  ebuUilion  to  slop. 

A  third  quantity  of  water  amounting  to  600  gallons,  at  200°,  is  to  be  introdoced  into 
the  maA-tun,  and  ai\er  half  an  hour  is  to  be  drawn  off,  and  either  pumped  into  the  woit 
eopper,  ;r  reserved  for  mashing  (Vesh  mall,  as  the  brewer  may  thinli  fit. 
■'        "      ■      "  '     rel  WMght,  which  a  qoarler  of  malt 

:  of  the  first  extract  is  the  strongest ;     . 

A  of  the  flrst;  and  the  third,  one  balT  of  the  tecoad; 

e  degrees  of  eoncentiatfou  of  the  worts  drawn  off  (torn  the  ton.  a  par- 
lieular  fbnn  of  hydrometer,  called  a  saceharometer,  is  emplnyed,  which  indicates  the 
number  of  ponnih  wetaht  of  liquid  eontained  in  a  barrel  of  3S  gallons  imperial  measure. 
Now,  as  the  barrel  of  water  weighs  3fl0  lbs.,  the  indicaliou  of  the  instrument,  whed 
l^aced  in  any  wort,  shows  by  how  many  pounds  a  barrel  of  that  wort  is  heavier  than  a 
barrel  of  water;  thns,  if  the  instrament  sinks  with  its  poise  till  the  mark  10  is  upon  a 
Hne  with  the  satftce  of  the  liqaid,  it  indicates  that  a  barrel  of  that  wort  weighs  lea 
pnndi  more  than  a  barrel  of  water.     See  SAccHAaonETEX. 

Or,  supposing  the  barrel  of  wort  weighs  396  lbs.,  to  convert  that  number  into  Bpecifl* 
grarity,  we  have  the  Ibllowing  simple  r^e  i — 

860:396  II  100  I  MOO; 
at  whleh  densiry,  by  my  experimenls,  the  wort  oonlaiiis  25  per  cent,  of  solid  extract. 

&vii^  been  employed  to  make  experiments  on  the  density  of  worts,  and  the  iWment- 
Btive  changes  which  they  undergo,  for  the  inlbrmalion  of  a  committee  of  the  House  of 
CoBBDons,  irtiich  sat  in  July  and  Angnst,  1830, 1  shall  here  Introduee  a  shMt  abstract  of 
ttat  part  of  my  evidence  which  bears  npon  the  present  subject. 

Mt  Irst  ntjeet  was  to  dear  np  the  oiffienltiei  which,  to  common  apprehension,  hang 


tw  tte  ■ritrr.  Bob  tha  difenw  1>  the  fMlM  of  *e  iMIfaranttM  U)  MB  MMMT  Ac 
hcwBi  mad  diMJDen  of  En^Bod  mud  Scntlud.  I  (bond  that  om  qsatltr  of  soo^  b>^ 
nnU  jidd  to  the  porter-brevrr  a  berral  Imperial  innunirc  of  irort,  al  lfe«  MncFBlraled 
>p«ciEe  gmTitT  of  1-SS4.  How,  if  ihe  decimal  patt  of  dili  number  be  niultiplled  br 
361^  being  Ibe  •■abet  of  foauh  wcqtbt  of  vaier  la  the  barrel,  Ibe  product  will  dmMe 
tte  cMTM  M  |KM*d^  of  die  wc^l  of  a  band  of  neh  eoneentrated  wort,  over  thai  •( 
ahwRl  of  water  t  aad  Ibal  feodaci  il,in  lbs  preaent  eaa«,  B4-iU  ponwU. 

Ur.lfaitiaeBB,jaB.,af  thehooMoTHeMn.  Whitlmwlaad  Compaaj,  and  a  natlv- 
■■a  caawocd  vlft  aMlbtr  sreai  London  brcwcrr,  bad  (be  hindnoa  to  hifbnn  dm  tbat 
ikm  ntngt  ptodnet  A«n  n  qaaner  of  malt  waa  ■  bairri  of  M  Ita.  BraTftf.  Ii  1*  oh> 
rjsw,  ibarafbce,  that  bj  ttkiiK  the  meaa  operation  oT  two  neb  great  ealaUiibDcnU,  I 
■Mt  ban  anired  iwT  naailr  at  Ibe  ixntli. 

&  Mgbt  U  he  mNiktd  tbat  neb  a  high  demitT  of  von  at  I-I94  It  BOt  the  mah  «( 
aqdktiet  eiperimeM  In  ibe  brcwtfT,  Itr  loAitioo  of  mah  ia  aeTcr  drawn  <jg  m  Mrong: 
Sm  deaaiir  ia  dednced  bf  eompatalkni  from  tbe  qnantit}  wd  qnalitr  of  wteral  lacean- 
ai«  inAoona ;  tbu,  nppoaioK  a  flnt  infbrhin  of  ibe  qaans  of  malt  to  field  a  batrri  «l 
«eei&  graMtr  t-lJS,  a  tecond  to  jiM  a  barrd  at  1-001,  and  a  third  a  batrd  at  )-OBt, 
«e  iball  ban  thn*  banela  at  tbe  mean  of  Ibeae  Ibree  nnuben,  or  one  band  at  tbafr 
>■,  cqMl  Id  1-994. 

I  ^  here  ofaKTM  that  tba  tiUbnetical  mean  or  tm  in  not  Ae  trve  mean  or  tan  of 
the  ISO  ^MjBc  grarilin  j  bat  tkii  diOWence  ii  citbo'  not  known  or  dtnegarded  bf  Ibe 
bewen.  At  lowdenaitiea  tbia difference  ia  inconiiderablc, bat  at  high  dentltiet  llwoiU 
lead  to  *eiia«s  ennra.  At  tpedfle  gnritr  I-Z31,  wort  or  tinip  eoataht  one  half  of  iti 
•eiirtit  nf  BoUd  pare  aaechanim,  and  at  1-104S  it  eonlaina  one  Ibnrlh  cf  ita  weight  t  bol 
Ibe  Irewer't  ml^  wben  bcre  appUed,  givM  for  Ihe  mean  ipeeiitc  giaTitr  1-1I6S= 
— Ijr^'^'^:  Tbe  oonlcnti  in  kM  taccharine  matter  at  that  deniilj  are  bow«*er  ZT) 
rercatf.,itK)win([  tkerale  tobe!)  IlM.  wrong  in  exeeaa  en  100  Iba.,  or  9  lbs.  per  barret. 
TWifectk  graTitr  of  Ibe  tcdid  drr  extract  of  mah  wort  ia  I-H4;  tt  waa  taken  in  ofl 
i'  tnpntiBe,  and  tbe  leenlt  redieed  to  distilled  water  a«  nnltT-  Il«  tpecifie  TcJome  it 
frTeil.tfcat  is,  10  lb«.af  tl  win  occnpr  the  Tolntm  of  7-911  Ibt.  of  water.  The  mean 
fait  inTitj,  b;  oanpatation  of  a  aolntion  of  that  erlraet  in  fts  own  weight  of  water, 
>  I'llM;  bat  bjr  experiment,  lh<  tpecifle  grvTity  of  that  aolntion  ia  I'SIS,  abowing 
■Mnloable  coBdenauion  of  Tolnme  in  Ihe  act  of  eomfatnation  with  vater. 

Tbe  fiiOowing  "Hiblo  thowt  the  relation  between  tbe  tpedlc  giaTitlea  of  tcilDtioaa  el 
■all  eitrael,  and  Ibe  per-centagit  of  (otid  eurael  ther  contain  : 
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IV  cjtraet  of  toah  wat  eraporated  to  difueM,  at  a  tettperataie  of  aboM  SM*  F., 
vittoat  the  atishtett.iajarir  to  ft*  qnaHtr,  or  aa;  emprrcnmatie  mdl.  Bate^  tablet 
lare  bean  conabneted  on  aototloaa  of  lagar,  aad  not  with  aalMlDBB  of  extraet  of  malt, 
a  ther  a^ree  anffideBtlr  well  wilb  tbe  (brmer,  bnl  differ  maleriaOr  from  tbe  htler. 
iSnft  Itbha  1^  tbe  afflOBBl  of  a  eertaia  Ibnn  of  toUd  Meebadne  hMIv  eitnuncd 
ftmrna  and  dried  al  I7S°  P.,  la  eorreaposdenee  loth*  tpedfle  ^«vitr  of  Ibe  aolntioDi 
tat  I  bate  Awnd  il  iaiptttlMe  to  make  a  aoUd  eilrael  Am  inlbnoat  or  malt,  except  at 
ndh  U^er  leBpeiatona  tbaa  178^  F.  Indeed,  the  nnnbert  on  Allan'a  necharoraetei 
Kak  linutT  tbow  tbat  hit  extract  «u  br  no  meani  diy:  thnt,  al  MOO  of  giarit)'  he 
•Mgn  2h669  per  cent,  at  aolid  laeehariDe  matter ;  whereat  there  Is  al  that  dentitr  of 
afii  otiBct  a^  25  per  cent  Again,  at  ftSit,  Allan  glree  40  perta  per  cent,  of  Mild 
sbact,  wbereaa  there  are  oalr  33|  pretent. 

Bf  t^  triple  iHaiM:^  opcfallou  above  dettrlbed,  the  mah  ia  to  amd)  elbaniited  that 
iiniTieU  nofbrtber  curaet  oaclU  Av  atronc  beer  or  porter.  A  weaker  woti  might 
■a  dooM  Min  be  dr«WB  off  (tar  tmall  beer,  or  Ibr  eontrltnitinf  a  little  lo  the  alrength  of 
fc  text  HaahiaK  of  BnA  malt  Bot  Ihia  I  believe  it  seldom  practbed  b;  reapectaUe 
Wwn,  at  H  imsorTeriabat  tbe*gi«liw  wUch  Iher  diipoae  of  tat  feeding  cattle. 

t\%  «ort  tbonU  be  iraatArrtd  into  Ibe  copper,  and  made  to  bait  at  toon  at  pottible, 
w  if  it  reiaain*  IcMg  in  tbe  aader-badt  il  ia  apt  to  beoome  ncejcant.  The  aleam  mor». 
*v  fmi  Aom  H  in  Ibe  act  nf  boOins  aerrei  to  aereen  It  ftvm  the  oxntenating  or  addi- 
tm  hKaoee  of  the  UBMphare.    Dnia  it  b^st  to  bdL  the  ab  ahoald  be  esdadel 
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BMDetiraei  Oe  flm  Torl  M  brewod  b;  itMlf  into  ttnag  «le,  Iba  Mccnd  bfitialf  lots  u 
iBtecinedwM  qaaliir ;  and  tlia  Uurd  into  imall  beer ;  but  thk  practice  b  not  mneh  fat 
bwed  in  thu  eotmvrj. 

We  shall  oo«  trnt  oT  the  boiliDg  in  oT  the  hope.  The  von  drawn  from  the  muh- 
ItlB,  whenever  it  is  pumped  into  the  copper,  ma«t  receive  tt«  aUowance  rf  hops.  Beside* 
eTaporating  off  a  portion  of  the  water,  and  thereby  coaecatrating  tin  wort,  boiliag  faai  a 
iwdbld  object.  In  the  first  place,  it  coagulate*  the  albnoiiDinu  matter,  partir  bj  the 
heat.  Bad  paitl)'  bj  the  priaeiplea  in  the  liopt,  and  therebjr  catuei  a  jceaeral  clarification 
of  the  whale  mass,  with  the  effect  of  separating  the  moddr  matter*  ia  a  HoecnleDt  Cam, 
Seeondlf,  doriai;  ibe  ebullition,  the  residnar;  starch  and  bordeiae  of  the  malt  are  con- 
verted iota  a  limpid  sweetish  mueilage,  the  dixtrini  above  deMtibed  g  while  aome  of  the 
lilutinoas  slringf  miuec  is  rendered  ioeolaUe  b;  the  tamiin  ^indple  of  the  hops,  whieh 
l^von  still  fiuihar  the  cleaiii^  of  the  wort,  fif  both  operationa  the  keeping  qaalit; 
of  the  beer  is  improved.  This  bcnl  man  be  eontinoed  dnrii^  •everal  boor* )  a  loDgcr 
time  for  [be  stronger,  and  a  shorter  fbr  the  weaker  beers.  There  i*  niiiallj  one  eereatk 
or  one  sixth  part  of  the  water  diteipated  in  the  boiling  copper.  This  procesa  is  knowD 
to  have  continued  a  enfficient  time,  if  the  separation  of  the  albamiao-js  floeld  is  distinct, 
and  if  these  arc  fonnd,  hj  means  of  a  proof  gauge  suddenly  dipped  to  the  bottom,  to  be 
coUeeled  there,  while  the  supernatant  liquor  hag  become  limpid.  Two  or  three  hours' 
boil  is  deemed  long  enough  in  many  well-conducted  breweries ;  bnt  in  tome  of  those  in 
Belgium,  the  boiling  is  coolinued  from  10  to  15  hours,  a  poiod  certainly  detrimental  to 
the  aroma  derived  from  the  bop. 

Many  prefer  adding  the  hope  when  the  wort  ha*  jun  come  to  the  boiling  point. 
Their  eOect  is  to  repress  the  f^irther  pn«ress  c€  femenlatioa,  and  especially  the  pusagv 
into  the  acetous  stage,  which  would  otherwise  ioevitably  ensue  in  a  few  days.  In  this 
respecl,  no  other  vegetable  production  bill^erlo  discovered  can  be  a  substitute  tm  the 
hop.  The  odorant  principle  is  not  so  readily  volatilized  as  woold  at  first  be  imagined; 
lor  when  hop  i*  mixed  wilh  strong  beer  wort  and  boiled  for  many  hoon,  it  can  still 
impart  a  very  eousiderable  degree  of  its  flavor  to  weaker  beer.  By  mere  iofasion  {« 
hot  beer  or  water,  without  boiling,  the  bop  loses  very  little  of  it*  soluble  priociplo. 
The  tannin  of  the  bop  combine*,  as  we  have  Kid,  with  the  vegetable  albumen  of  the 
barley,  and  helps  to  clarify  the  liquor.    Should  there  be  a  deSciency  of  albumen  and 

Eluten,  in  conseqacncc  of  the  muhiug  having  been  done  at  such  a  beat  as  tohavecoi^u- 
ited  them  beforehand,  the  defect  may  be  remedied  by  ihe  addiiioo  of  a  little  geUtlne  to 
the  wjKt  copper,  either  in  the  form  of  calf's  fout,  or  of  a  little  isin^ass.  IT  the  h^  be 
boiled  in  the  wort  for  a  longer  period  than  S  or  6  honrs,  they  lose  a  portion  of  their  fine 
flavor;  but  if  ibeir  natural  fiavor  be  rank,  a  little  eitra  boiling  improves  iL  Many  brew- 
ers throw  the  hops  ia  upon  Ihe  sorface  of  the  boilio;  wort,  and  allow  them  to  awim  there 
lor  some  lime,  that  the  steam  may  penetrate  them,  and  open  their  pores  for  a  complete  so- 
lution of  their  principles  when  they  are  pushed  down  into  the  liquor.  It  is  proper  to  add 
Ihe  hops  in  considerable  massea,  because,  in  tearing  them  asnoder,  Muue  of  the  lupuline 
powder  is  apt  to  be  lost. 

The  quantity  of  hop  to  be  added  to  the  wort  varies  aeeording  to  the  strength  of  the 
■>eer,  the  length  of  time  it  u  to  be  kept,  or  Ihe  heat  of  the  climate  where  it  is  intended 
to  be  sent.  For  strong  beer,  4^  lb),  of  hops  are  required  to  a  quarter  of  malt,  when  it 
ii  to  be  highly  armnalic  and  mnaritably  clear.  For  the  itrongar  kinds  of  ale  and 
porter,  the  rule,  in  England,  is  to  take  a  pound  of  hope  fbr  every  bushel  of  malt,  or  8  lbs. 
to  a  quarter.  CiMniDoa  beer  has  seldom  more  than  a  quarter  of  a  ponnd  of  hop*  to  the 
bnchd  of  malt. 

It  has  been  attanplcd  te  form  an  extnet  of  hops  by  boiling'  in  covered  vessds,  *o  as 
■ot  lo  kiee  the  oil,  and  to  add  this  instead  of  the  bop  itsdf  to  the  beer.  On  the  great 
•eale  this  method  has  no  practical  advant^^,  becaase  the  eitiaction  of  the  hop  is  per- 
limly  accomidiahed  during  the  necessary  boiling  of  the  wort,  and  because  the  bop  ope- 
rates very  beaefieially,  as  we  have  explained,  in  etariiying  the  beer.  Such  an  eitraetr 
■aoreover,  eould  be  easily  adulterated. 

0/  tlu  Csobrt.— The  coolenls  of  Ihe  e  pper  are  ran  Into  what  is  called  the  hop. 
back,  on  the  upper  part  of  which  is  fixed  a  drainer,  to  keep  back  the  hops.  The 
pomp  is  placed  in  the  hop-back,  for  the  purpose  of  raising  the  wort  to  the  cooler^ 
■sootly  placed  in  an  airy  situation  upon  the  top  of  the  brewery.  Two  coolers  ere 
iDdispcnsabla  when  we  make  two  kind*  of  beer  from  the  same  brewing,  and  even  ns 
tia^  brewings,  ailed  gyltt,  if  small  beer  it  to  be  made.  One  i^  these  eoolen  onglit 
to  be  placed  above  the  levd  of  the  other.  A*  it  is  of-  great  consequence  l«  cool  Ute 
worts  down  to  the  fermenting  pitch  as  fast  as  posaible,  varions  contrivances  have  been 
made  for  effecting  this  purpose.  The  common  coaler  is  a  square  wooden  dstera,  aVxH 
6  inches  deep,  and  of  such  an  eileni  of  sur&oe  that  the  whi^  of  one  boll  may  only 
occupy  2  Indies,  ot  tbeieaboats,  of  depth  in  it.  For  a  qnaaUty  of  won  equal  to  ^ostt 
1000  gallon*  ita  area  sboold  be  at  least  54  Aei  long  and  SO  feet  wide.    The  seaaa  of 


Ite  onhr  nMb*  MMde  yciftc«T  wder-tlBkl  avl  MDMk,  10  ttu  M  BqDor  Bar  k^  k 
tbea  vfecB  (bey  ara  i  wiiiii  il  The  atmoft  dcanliacH  ia  itqoind,  and  an  owaiin—1 
•nctcoBg  wilh  Ifane-wala. 

The  hai  wot  rcaehei  tha  coder  ai  ■  UmpcraUre  of  fton  200°  to  208°,  aeccnlinf  M 
die  power  of  the  panpL  Heie  it  thonld  be  cooled  to  the  proper  tempcfatore  for  lb« 
fi^iBeati^  tn>,  wbich  ■>;  ran  &«■»  ^^  U  64°,  aoctrdias  to  eireonatuieai.  Tba 
iriVinalwa  it  •eeompliaktd  hf  the  etapormlioa  of  a  porioa  of  ibe  liquor :  it  it  mora 
ofii'a  proportion  la  the  eiieU  at  Uw  niifiKr,  to  the  low  temperature,  and  tke  drraaH 
tC  the  mtmumfktn  nuTMwliag  the  cooler.  The  leacwal  oT  ■  bodf  oT  cool  dr?  air  by 
the  >sen<T  of  a  fan,  Ma;  Im  eniphiTed  with  great  adiaatafce.  The  cooler  ilaelf  mut 
be  »  pUeed  that  ila  snrfhra  abaU  be  Tieelr  eTixiiwI  to  the  preiaiUnc  wind  oC  the  diitiielt 
•adbeasficeaapaaiMerroBt^c^ofwiirmiiMlingbaUdinin.  Il  i*  ihrn^ht  br  maBT 
IhU  the  agilaliOB  of  the  wot  darinc  it*  eooUof  it  hartTnL  Were  the  rooT  nala  nwre- 
■y^n  lint  the  watt  eonU  henadil;  npoied,  in  a  dear  night,  lo  the  at>pe«t«f  the  Ay, 
it  wonld  cod  afidlj  bf  tntfontym,  «m  Iha  princi^  d^uned  Ij  Dr.  Well^  im  hit 
'tmtj  «n  Dew." 

When  the  coding  ii  effected  b^  cnporation  aloae,  the  temperature  fall*  Terr  elowtr, 
cna  in  cold  air,  if  it  be  loaded  with  moiilDre.  Bat  when  the  air  it  irj,  the  eraperatiaa 
'ajisanrat,  and  the  moitinre  eibaled  doea  not  rez«in  ineonbent  on  the  liquor,  at  in 
duap  weather,  bnl  it  diffntad  widdr  in  ipace.  HcLce  we  can  nndentaod  how  mcl 
raaii  to  raittdlj  in  the  ipring  and  aDlunD,  when  Ihe  air  it  generall]'  dry,  and  even  m>ra 
fiieUr  than  in  winter,  when  Ibe  air  is  cooler,  but  loaded  with  moiitnre.  la  Act,  Iht 
tualiog  proeem  goea  on  better  when  Ihe  aioiotphere  it  Irom  IMF  to  66",  than  when  it  Mb 
Id  the  freeiiDg  point,  becanae  in  thit  eaie,  iT  Ibe  air  be  ttill,  the  vapon  |:eneraled  remain 
n  Ihe  Kufaee  of  Ihe  liquor,  and  preTcat  further  enpstatiitt.  In  Kunmer  the  eodi>| 
on  take  place  onl;  dning  Ihe  nifthL 

la  eaateqn«nce  of  Ihe  eraponlioa  during  thit  coding  pioceti,  the  bnlk  of  tha  wortt 
k  coaaideraUr  redneed  i  Ihna,  if  the  tenperainre  at  the  beginning  wat  208^,  aad  if  it 
be  u  the  ead  64f,  the  qoanliiT  of  water  neceatarr  to  be  eraporated  to  prodace  thb 
te<iizeiaiioB  Would  be  acarlr  |  of  the  whole,  pnltiog  ladiation  and  eondaclion  of  haot 
cnt  of  the  qneitua.  The  effect  of  thia  will  be  a  pioponioin]  eooeeatratioa  of  tha 
been 

The  period  of  relngeralioa  in  a  well-oonitmcted  cooler,  amooBli  to  0  or  7  honia  in 
ftvmble  weather,  but  to  12  or  IB  in  other  eireuoittaneet.  The  qnalitr  of  the  beer  Ii 
mch  hnproTcd  bf  ihectening  thii  period )  becanae,  in  conteqnenc*  of  the  great  luiftee 
vhich  the  wort  npoaet  to  the  air,  it  readily  abaorba  oi^ren,  and  patrca  mlo  the  aeetom 
(emcBtaliDn  with  the  pniduclioD  of  Tarioot  mouldj  tpoti ;  an  evil  lo  which  ill-bopped 
beer  it  partieolartr  liaUe.  Vaiiout  tcbemei  have  been  contriTcd  lo  cod  wort,  bj  traat- 
Kitti^  it  thnogh  the  coavdotiMki  of  a  pipe  immencd  in  cold  wnter.  The  bett  pfaui 
il  to  czpoae  the  hot  wort  for  Mme  honn  fieelr  to  the  atmeapbcre  aad  the  cooler,  when 
the  lots  of  heat  it  moat  rapid  I9  erapotalion  and  other  meaiM^  aad  when  the  tempeta- 
tare  lallt  10  lOO*,  in'  thereby,  to  tianmit  tbe  liquor  Ihroogh  a  (ig-cag  pipe,  laal  almotl 
horixowally  in  a  tnngh  of  edd  watet.  Hie  Taiioni  mcihodi  deacribed  ander  P^frigira- 
for  Biv  tnatv  ean[lex,  but  they  may  be  ptaclited  in  many  tltoationt  with  coaiiderable  ad- 
naffK. 

Whilit  the  wort  t^wses  in  the  eooler,  it  lelt  Tall  a  tUght  lediment,  which  eontiila 
partly  of  fine  Aodu  of  coagulated  albumen  combined  with  taanin,  and  paitlj  of  ttareh, 
which  had  been  ditHdred  at  Ibe  high  temperatnie,  and  teparale*  si  the  lower.  The  wort 
Aoold  be  perfectly  limpid,  Ibr  a  muddy  Uqnor  never  producet  tnuupaicDl  beer.  Saeh 
beer  coolaini,  beudei  moeilagiaong  augar  and  gam,  ntnally  mhdc  itareh,  wbich  even  r*. 
maiD*  afler  the  fermentation,  and  hinder*  itt  dahfying,  and  give*  it  a  tendency  lo  aoar. 
The  wnrt  containt  mare  ttareh  the  boltei  it  has  been  mashed,  Ihe  lest  hop*  have  beoi 
added,  and  the  shorter  time  it  hat  been  boiled.  Tbs  presence  of  ttarcb  in  tbe  wort  may 
k  nwde  manifest  by  adding  a  lillle  sdution  of  iodine  in  aleobd  10  it,  when  It  will  be- 
oxne  immediauly  bine.  We  thus  tee  that  the  tranqaO  coding  d"  wort  ia  a  proper  tm- 
«j  hat  an  advantage  over  coding  It  rapidly  by  a  refii|Kratary  apparatus.  When  the 
wat  is  taSdently  cod,  it  it  let  dcnrn  inio  the  fermenting  tun.  In  this  transfer  tha  eod- 
■g  mifbt  be  carried  tererat  dencoa  faiwer,  were  the  wort  made  to  past  down  throqgh  ■ 
labe  eocloeed  in  inother  tube,  alon^  which  a  stream  of  cold  watar  it  flawing  in  the  opf^ 
ate  direciioD,  as  we  have  deteribed  in  the  leqnd  of  Acetic  acid.  Thetr  fiiimenting  tana 
■ir  commonly  called  gylt-imt,  la  working  lont,  and  are  either  tqoare  or  circular,  Ih* 
latlex  being  preferable  on  many  aecoanls. 

tV.  Of  lim  Ftrmmtatim. — In  the  great  London  breweries,  the  size  of  these  fermentlag 
tnas  it  Eodh  that  they  contain  from  1200  to  1500  barrel*.  The  quantity  of  wot 
iatmdiieed  al  a  time  mnst,  bowerer,  be  coatiderably  lets  than  the  capacity  of  the  vett^ 
M  aDaw  room  Ibr  the  head  of  yeast  which  riiei  daring  the  process ;  if  the  vettel  be 
cytedrieal,  thit  head  it  propoitiond  to  tbe  depth  of  the  worti.    In  certain  Undt  of 
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fcmientatioa,  h  mar  Hm  torn  tbM  of  tint  depth.  In  gtumi,  the  ftRaenttHMi  pncMd* 
more  unifbnnlT  aod  conrtmrntly  in  large  mane*,  beeanae  they  >i«  btlle  Inflneneed  bf  vi. 

cUiitudes  of  temperalore  \  smaller  tcsecIs,  on  the  olber  hand,  are  more  eatUjr  hindM. 
Hb  gtmral  view  or  rermeatalion  vi}l  be  foand  under  ihat  \ille ;  I  thai]  bere  nalie  i 
few  remarkE  on  whal  U  peculiar  la  beer.  Darinf  the  remenUition  oT  vmt,  a  porllm 
of  ha  saccharine  matta  is  converted  into  alcohol,  and  wort  thni  changed  ia  tieer.  Il  it 
aetenarj  that  thit  eonvenion  of  Ihe  sagm  be  oaij  parliBl,  for  ben  vhieh  eonlaiu  ne 
DadecompMed  «ngv  would  aoon  torn  >onr,  and  cTen  in  the  cask*  Ju  nleohol  nndergoei 
a  alow  rsrmentalion.  into  vjnefir.    The  amount  of  this  eicesa  oT  su^r  ia  grealer  in 

EnqKHlion  to  the  slrength  of  the  wort,  nnce  a  certain  gnantitr  ot  alEobol,  alitadj 
irnied,  prevenu  the  operalion  of  the  ferment  on  the  remaining  'vort.  Temperature  ban 
the  greatevt  inSnence  upota  tbe  feimentatioa  of  wort.  A  lemperature  oT  from  SS"  to  60* 
of  the  liquor,  when  thai  of  Ihe  atmosphere  is  fi6°,  is  nwel  adTantageons  for  the 
oonuneneemenl.  The  warmlh  of  the  wort  ai  il  cornea  into  the  gr'^tnn  matt  be  modl- 
Aad  bf  that  of  the  air  in  the  apartment.  In  winter,  when  thi»  apartment  ia  eoM,  the 
wort  ahould  not  be  cooled  nadei  64°  or  60°,  as  in  thai  case  Ibe  fenoentation  would  be 
todlons  or  ialerruplcd,  and  the  wort  liable  to  apdl  or  become  sonr.  In  lummer,  when 
the  lemperatnre  of  4he  place  rises  to  above  7{^,  the  wort  should  be  cooled,  if  pMsibte, 
down  to  fifi",  Ibr  which  purpose  it  should  be  let  in  bf  ihe  system  i^  double  pipes,  abore 
meMknied.  The  higher  the  temperatore  of  the  wivt,  the  sooner  will  the  fennenution 
begin  and  end,  and  the  less  is  it  in  onr  power  to  regulate  ils  progress.  I'he  expert 
brewer  moat  steer  a  middle  eonrse  between  these  two  mtirmes,  which'  threaten  to  de- 
■troT  bk  labon.  In  some  breweries  a  conTolated  pipe  is  made  to  traverse  or  go  raoiid 
the  udea  of  the  gr'^-tun,  throuf^  which  warm  water  is  allowed  to  flow  in  winter,  and 
cold  in  snmmer,  so  ai  to  modiiy  the  temperature  of  the  mass  to  Ibe  proper  l>rmenting 
pitch.  If  there  be  no  contrivance  of  this  kind,  the  apartment  ma;  be  CDoled  in  summer, 
b;  snspendjn^  wet  canvass  opposite  the  windows  in  warm  weather,  and  kindling  a  small 
nore  wHhin  it  in  cold. 

When  the  wort  ia  dischnrged  into  the  gyle-tun,  it  must  receive  its  dose  of  yeast,  wbidt 
bai  been  prerionsly  miiird  with  a  quantity  of  the  wort,  and  left  in  a  warm  place  tOI  it 
has  b«gun  to  ferntent.  This  miitnre,  ealted  lobb,  is  then  to  be  put  into  tbe  tun,  and  stir- 
red well  through  the  mass.  The  yeast  should  be  taken  from  similar  beer.  lis  quantity 
must  depend  upon  the  lemperature,  strength,  and  quantity  of  Ihe  wort.  In  general,  ons 
gallon  of  yeast  is  sufficient  to  set  100  gsllonB  of  wort  in  complete  fermcntnllon.  An  ex- 
cess of  yeas!  is  to  be  avoided,  lest  the  fermentation  should  be  loo  violent,  and  be  SniBhed 
in  less  than  the  proper  period  of  6  or  S  dayi.  More  yeast  it  required  in  winter  than  in 
aummer  j  for,  at  a  temperature  of  60",  a  double  quantity  may  be  used  to  that  at  fly. 

Sir  or  eight  hours  afler  adding  the  yeast,  the  Ian  being  meanwhile  covered,  Ihe  fer- 
mentation becomes  active :  a  white  milky-looking  froth  appears,  first  on  the  middle,  and 
spreads  gradually  over  the  Vhole  surface  ;  but  continues  highest  in  the  middle,  forming 
a  filthy  elevalion,  the  height  of  which  increases  with  the  progrea*  of  the  fermentation, 
and  whose  color  gradually  changes  to  a  bright  brown,  tbe  resolt,  apparently,  of  ihe  oxy* 
dation  of  the  extractive  contained  in  this  yeasly  lop.  This  covermg  screena  the  wcu-t 
from  Ihe  contact  of  tbe  atmospherica]  air.  During  this  time,  there  b  a  perpetual  diaeo- 
gageinent  of  carbonic  acid  gas,  which  Is  proportional  lo  tlie  quantity  of  sngar  coDvmed 
into  alcohol.  The  warmth  of  Ihe  fermenting  liquid  increases  at  Ihe  same  time,  and  ia  mt 
a  omimnm  when  the  fcrmenlallon  has  come  to  Its  h^hest  point.  This  increase  of 
temperature  nniounts  to  from  9*  lo  14°  or  upwards,  and  is  the  greater  the  more  rapid  the 
ftrmentalion.  But  in  genera],  the  rermentation  is  not  allowed  to  proceed  so  far  in  the 
gyle-tan,  fbr  afler  it  is  advanced  a  little  way,  the  beer  is  chanitd,  that  is,  drawn  off  into 
other  vessels,  which  are  large  barrels  set  on  end,  with  la^e  openings  ia  their  top,  fur- 
Biahed  with  a  sloping  (ray  for  dischareing  an  excess  of  yeast  into  the  wooden  troDgh,  ia 
which  the  ililiioiu  stand.  These  ililliom  are  p^ed  in  commnnicalion  with  a  atoie-tu1>, 
which  keeps  them  always  full,  by  hydrostatic  pressure,  so  thai  the  head  of  yeast  may 
apantaneoualy  flow  over,  and  keep  the  body  ofliquor  b  Ihe  cask  clean.  This  apparatus 
.will  be  explained  in  describing  the  brewery  plant.    See  litefigmrt,  in/rd. 

Il  must  be  observed,  that  the  quantity  nf  yeast,  and  the  heat  of  fermentation,  diflcr 
ibr  every  diflerent  quality  of  beer.  For  mild  ale,  when  the  fermentation  has  reached  7^ 
ils  flmt  flavor  be^os ;  at  80°  the  flavor  increases )  at  85°  it  approaches  the  high 
flavor;  at  90°  it  is  hiEh ;  but  it  may  be  carried  to  100°  and  upwards,  for  particnlai 
purposes.  A  won  o(  SOibs.  per  barrel  (ap.  gr.  1-038),  ought  to  increase  abotil  15°, 
■o  that  in  order  to  arrive  at  80°,  it  should  be  set  at  6G°.  Tbe  quantity  of  yeasl  for  soch 
an  ale  should  he  from  2  la  3  lbs.  per  barrel  Tbe  higher  the  heat,  Ihe  less  yeast  is  ne- 
cessary. If  the  heat  of  the  fermcnialiuu  should  at  any  time  fall,  it  most  be  raised  by  a 
inpply  of  fresh  yeasl,  well  elirrcd  in;  but  this  practice  is  vat  advisable  in  general, 
becBoae  ronring  the  worts  ia  the  gyle-tun  is  apt  lo  conunanicate  n  tank  flavor  of  yeast 
to  tho  ale.    It  is  Ihe  practice  of  many  experienced  brewers  to  look  every  2  boon  into  the 


tbcfawlmlMB  aypwchn  iti  eokduiao,  tin  M  Itrnflh  ti 

HMMiBn  decfcuet,  bc£>n  ike  (•EmmtstioM  n  InMwl,  npttiMUf  wmm  ua  qaiBUif 

iipirilii*i|fi  li  iimH 

ftnekRWen  movmcnd,  wbem  Dm  JarMMlattoa  k  carried  lDil«alBMM|KTiDd,teeM 
•kou  7  lb*,  of  wbcu  or  bcu  Saw  to  a  |rTle4BB  rf  2S  v  30  bwide,  M  tke  tine  oT  dHM- 
•aw,  Kt  ■■  (o  qeickea  Ike  dwckuge  af  Ike  jreMi,  br  (liMaOSMMM  ef  Men  ctthSHC  aeU. 
Tka  lav  ekoaU  be  whidic4  at  m  a  pail,  witk  aoac  eT  Ike  beer,  tS  tbt  hapa  are  br»- 
^m,  aad  Umm  pawed  ia.  Bf  early  clraanaf ,  the  jmtt  it  fnatnti  hwfu  m  a  IMM 
poper  loT  ■  poftd  teBanlatiim  tha>  bf  a  csMrarr  pnwiiee. 

Foridd  aJe,  nbkk  k  I*  he  leaf  kept,  tbe  heat  of  tbe  fcmntatieB  ikooU  eet  eaaeei 
ir,  but  a  hi^er  tiae  b  leteiied  to  ceavleU  tbe  famaBtaliBa  a^  enaara  Ike  AMm 
vadlkTCroftkeala. 

IW  pgrttt,  Ike  seaoal  pnatka  i^to  aac  fi^  4  Id  4}  Iha.  of  hope  per  banal  Ibr  keep- 
■if  I  lkoagk«teliileiinedauldara)BiHP<"t*'))H>*M«aisretfaaBaar  3(  Iba.  Tto 
haet«rAn>calatiaaBBMMleicea4  W,Mdbe^abe«  W.  If  the  beat  Mai  leto- 
oaMe  maek  eba*e  thU  pitck  ia  Ike  iTlt-tu,  the  pertat  iiaaU  be  thmmd,  bjr  m«m  af 
kxMOtMu.  At  Ikie  pwied  of  thefianoeautina,  eare  ekoaM  ki  lekea  that  the  iweelaw 
(T Ae  wah.  bo  naof ed,  fiir  vUek  paipeee  Btre  ffM  ■>«;  be  «ed  tkaa  with  u;  oUtar 
kBer«ribetaaaHT««lk.  Tbe  vaeMitj  k  freM  3  to  4  Ua.  pti  buTC^  leaiiaf  Ae  «Bet 
k  a«  nrl»4M  ercn  2  katna  k  the  daj-ifBe. 

Whn  Ike  pka  tt  dteatju  ouiu  k  not  cnpkfed,  the  yoM  k  naioTtd  tnm  the 
■nftee  of  the  fauBitiiif  ton  V  ■  rUnwer,  aad  the  ekar  ken-  keacalh  k  the*  drmw* 
tf  iua  Ike  lipeakf  haa,  ealM  «l«r*.BMi^  n  whkk  ii  k  Bued  ap  wKh  diftrm  brew- 
kpk  lo  Mk  Ike  laate  of  tbe  eoMoaen.  Tbk  naaAr  awal  tafce  pkeo  whawrrr  Ik* 
Trt-r-"-"  of  Mrboak  acid  bat  acarif  ccaeaAi  bet  tbe  akokel  ftrmcd  rhcMld  ilheiihi 
eeae  «f  Ike  kartiac  reaal,  aeq^uie  thmkr  a  4k>yeeehh  laata,  aad  pan  partkllr  M* 
Ob  aeeteaa  Mate. 

Ik  Ikk  pracMB,  doraw  tke  fwHMtiaa  af  itaeae  >pbk  at  the  espeaee  ef  tbr  la^ar,  Ae 
akvaaaadclMadil'eMdlhnBgblbebes,  beiK  •^t*  «PM  by  the  akobel,  bcnMne 
kaiiiiMii  eaeponkBoftkemkhaciycdtelkeH' wkh  tbe  carboak  acM|tw,  toftii»  < 
the  AMhT  jeaKi  and  aaatkar  portka  ikUi  I*  fom  the  batten  bam.  The  fbincr  tt»- 
wto  nf  tha  MBS  maieriak  aa  the  woit,  witk  a  htgt  ptepoilka  of  irinteD,  whkb  fixiw 
■■  aciiTe  eawtitacBl  i  Ike  kUcr  k  •  peenlkr  depaeiM,  eoaiktke  of  die  WB>«  ulntrn  Bux(4 
«kh  the  wrioM  deiwe  inv«rilka  of  tbe  vnt,  aad  aiair  be  ako  owd  aa  a  fetDirat,  but  k 
d^o-thaa  tbeSoatkff  TMBl.  Tke  amoBntofycaM  kpraportknal  to  tkeaeiiTitjorihe 
fc»ewfctka,  €■•  ultJMilkB  ef  rarhnaJB  aajd^a*,  ■•  ako  to  the  beat  of  the  muhk);  prs- 
•eai,  and  the  qaaatitT  of  Muth  or  flour  Beallered  bj  gurailaalka.  hie  m^  aflbrde, 
■laallj.  aarc  jeM  thaa  valt  h%k))'  hiked.  Wka  tka  Toaat  btenM  cinteiTe,  Ana 
■•TMaBllBBcnIatwa,  itehoaUbeduaaedoffftMitliBetotlne,  whkh  wil  In^  to 


AA«r  Ike  beer  k  ki  down  kto  the  ekM  Merv-teaa  ia  the  ecHai,  aa  abeen>p  Amealtt' 
bM  aaeae^Ar  a  csMideiahh  pVNd,k  ik  body, which iBcreaeea  ik  qpvitnoae  Rtrn^jth, 
•■d  Ecepe  np  ia  it  a  eoBMaol  imprenatioa  of  eaibouc  aad  gat,  to  at  to  reader  h  Itntr 
tari  ^potable  to  the  laaiF.whM  ilk  eedied  of  ktiak.  It  weald  appear  that  beer  k 
aeoM-  Mttkearr  m  qnalkT,  wUk  il  k  eoMaloed  k  the  taat)  far  the  monrat  wbea  H 
ataaaa  ■»  iatprew  if  the  deceapoailiOD  vt  iu  reaidnarr  topar,  H  beeka  to  degneralt 
katikttar.  ThkreeakaarboirndDotd  rilhcr  bj  the  eihaaMk«V  Ibetaecbarin^ 
M'hplhalferKcntolkeBialtcT.  The  ttare  etUar  ifeoaH  Aarekee  he  nadn- grvend,  fte« 
fcMrftarMtii»ai«d»ieratajc,Tibntiopaofeamafea,aBdateoolat  patalble.  hthe 
fNK  I^adoB  brcvetica  tba  ftitatitita  k  rcadoed  Terr  ee^pkto  Id  ibe  ekaatkr 
baitol  » thai  a  ttow  aad  teeady  ripteiig  k  eaeattd  k  tbe  graal  tlwr-taat.  The  n't*- 
■MB  Boa  MO  capMkaa  to  pemk  the  fcttoflaikB  to  he  ftakhed,  wkh  eilbtr  tafHr  oe 
i^Meat  dwpateh  In  IhMt. 

T.  Or  Hn»iia  BiF¥KUiiT  xma  or  Boa.— The  earielka  of  beer  depnd  ehhcT  npoB 
be  dilerenee  of  (hdr  maleiiak,  ec  fr«M  a  difmM  aaMptueal  ed  the  brewlB*  proenaea. 

WWi  iMBid  to  the  HBteriak,  be«r«  dUhr  k  the  pnipottitM  of  their  aialt,  hope,  aad 
WBitf;  MJib  the  difctcU  kindt  eT  malt  tw  other  pm.  To  the  dan  of  table  or 
M«II  boera,  all  thoea  aett  toar  be  lefcned  vboee  tpedle  pavitf  doeinot  »ered  lOH, 
^kh  innlik  ^onl  i  per  c«oL  of  aall  euraet,  er  aeailT  IS  pmodi  per  barrel.  Bern 
rf  aiifliiK  MrcDitth  toar  be  rednaed  Ihaae  hetweea  the  deaaiir  of  l-03fi  and  1-040; 
whieh  eetkaiN  al  the  BMnfle  7  par  eeaL  m  3>  pondi  pte  bwrd.  The  kiler  mar 
h  Mde  with  400  qaartaa  of  vaM  to  1500  banck  ^  betr.  8troD«er  httn  hare  a 
■oaiiB  gnmiu  of  &<«  l-Oeo  to  l-OSO,  and  take  tna  40  to  76  oaartm  of  maft  t« 
•at  aae  vaaBtity  of  beer.  The  tUauBtt  beer  Aaad  k  the  aai^et  k  tome  of  tbt 
Ea^iih  aad  Seotd  aka,  te  rtieh  tna  18  to  27  ^wtert  of  malt  arf  lakea  kt  INK 
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fananc  of  beer.  Uood  potter  rwralrea  Htm  16  la  18  qoarten  for  tli*t  qnantltT.  Been 
■n  Kinictlnies  made  nith  the  iddilion  of  other  rarinikeeani  TOBtler  to  tbe  mah ;  bat 
whea  tbe  latter  eoiiilitDlei  the  main  poitioD  of  the  frain,  the  malliD^  of  the  oilier 
kinds  of  com  beeomes  nnneeeisaiTi  for-  the  dlaataie  ct  the  barler-malt  chaoEcs  the 
ilareh  into  lagar  daring  the  mashintt  operalioii.  Even  vith  entirelf  nw  gnin,  beer 
is  made  in  tome  parti  ot  the  Continent,  the  bi«wei«  troslin;  the  converiion  if  tbt 
Hatch  into  Bngmr  to  the  &ctlon  of  the  sluten  alone,  at  a  low  mathin;  teniperatnre,  on 
the  plincii^e  of  Sannnre'i  and  kirchofPi  researchea. 

lie  eokr  of  the  beer  dependi  upon  the  color  of  the  malt,  and  the  duration  of  tbe 
Ml  in  the  eopper.  The  pale  ale  is  made,  at  we  bare  staled,  fi-om  Bteam  or  tan^dried 
matt,  and  (he  yonn;  ehoota  of  the  hop;  the  deep  yellow  ale  (Vom  a  mUtore  of  pale 
yellow  and  brown  malt;  and  the  dark  broWD  beer  from  well-kilned  and  partly  ear- 
boniied  malt,  miied  with  a  good  deal  of  ihe  pale,  to  fire  body.  Tlie  longer  and  mora 
itroDgly  healed  the  malt  baa  been  in  the  kUn,  tbe  less  weight  of  extrael,  talerii  paribut, 
does  it  aObrd.  tn  ouking  the  fine  nild  ales,  hieh  temperalnres  onihl  to  be  aYoided, 
•ad  the  yeait  onjtht  to  be  skimmed  mf,  or  allowed  to  Bow  Tery  readily  fVom  its  top,  by 
means  of  tbe  cleansing  bait  system,  so  that  little  fennent  being  left  in  il  to  decompose 
tbe  rest  of  the  sugar,  Ihe  sweetness  may  remain  nnimpaireii.  Wilh  regard  to  porter, 
IB  certain  breweries,  each  of  the  three  kinds  of  mall  employed  fbr  it  is  separately 
maihed,  after  which  the  first  and  the  half  of  the  seeond  wort  la  boiled  along  with  the 
whole  of  the  hops,  and  ihenee  cooled  and. set  to  ferment  in  Ihe  gyle-ttm.  The  Ibitd 
drawn  wort,  wtib  ihe  remaininK  half  of  the  seeond,  it  Iben  boiled  ^th  the  aame  hopa, 
sayed  hy  the  drainer,  and,  after  coolii^,  added  to  the  Ibrmer  In  the  ^le-tnn,  when  the 
two  most  be  well  ronsed  together. 

It  is  obrioas,  from  Ihe  preceding  development  of  principles,  that  bH  amflaeeons  Mid 
taeeharine  materials,  aneh  as  potatoes,  beans,  lurnips,  as  well  as  cane  and  starch  sim|k 
nolatses,  tte.,  may  be  used  in  brewing  beer.  When,  however,  a  snperior  quality  of 
brown  beer  is  desired,  mailed  barley  is  indispensable,  and  even  wirA  these  sabstitntes 
•  miiture  of  it  is  most  advanlageons.  The  washed  roots  of  the  common  carrot,  of  the 
led  and  yellow  beet,  or  irf'  Ihe  potato,  most  he  first  boiled  in  water,  and  then  masbed 
lalo  a  pnlp.  This  pulp  mutt  be  mixed  with  water  in  the  copper,  ^ong  with  whealen 
M  oat  meal,  and  the  proper  qnaatity  of  bops,  then  boiled  daring  S  or  9  boors.  This 
wort  is  to  be  cooled  in  the  nsnal  way,  and  tbrmcnted,  with  the  addition  of  yeaiL 
A  maeh  better  process  is  that  aow  practiaed,  on  a  considerable  scale,  at  Etrwhonr^,  in 
umking  the  ale,  for  which  that  city  is  eelebntad.  The  mashed  potatoes  are  mixed  with 
from  a  twentieth  la  a  tenth  of  Uieir  wri^  of  finely  gronnd  bailey  malt,  and  soma 
water.  Tbe  mixture  is  exposed,  in  a  water-bath,  lo  a  heat  of  160"  F.  fbr  (bar  homs, 
whereby  it  passes  into  a  saccharine  state,  aad  may  (hen  be  boOed  with  hopa,  coded,  and 
property  fermented  into  good  beer. 

Uaize,  or  Indian  com,  has  also  been  employed  to  make  beer ;  bnt  its  malllaf  ia 
■omewbat  diffienlt  on  aeconnt  of  the  rapidity  and  vigor  with  which  its  radicals  and 
plomohi  sprout  forth.  The  proper  mode  of  eansEng  it  to  terminate  f*  to  coTtf  it,  a  fHr 
inches  deep,  with  common  soil,  in  a  garden  or  field,  and  to  leave  it  there  till  Ibe  bed  is 
covered  with  green  shoots  of  the  piant.  The  coin  most  be  tben  lifled,  washed,  and 
■spoaed  to  the  kiln. 

Tht  Dijbnaa  of  Iht  FtrmtiilMHon,—'ne  greater  or  less  rapidity  with  which  th« 
worts  are  made  to  ferment  has  a  remarkable  inflnenee  npon  the  quality  of  tbe  be«T, 
aapeeialiy  in  rrferenee  to  its  fltnesa  for  keeping.  The  wort  is  a  nmcilBgiiioiis  tohtina 
in  which  the  yeasty  princi^des,  elitniiiUed  by  the  fbratentatloa,  will,  if  hvorad  Vj 
legnlar  and  slow  intestine  norements,  completely  rise  M  Ihe  tniftee,  or  sink  to  Iba 
bottom,  so  as  to  leave  tbe  body  fine.  But,  when  Ibe  aetion  ia  too  violeal,  these  bannr 
glutinous  matters  fet  comminMed  and  dispersed  throagh  the  liqnor,  and  can  never  wDtt- 
wards  be  thoroughly  separated.  A  portion  of  Ihe  same  feculent  matter  becomea,  morcov^ 
permanenlly  dissolved,  during  this  fhrioos  eomawtton,  hy  the  aleohol  that  is  genoated. 
Thos  tbe  brer  loses  not  merely  its  agreeable  flavor  and  limpidity,  hot  is  apt  to  apofl 
from  the  slightest  canses.  The  slower,  more  regularly  progressive,  and  less  intempted. 
therefore,  the  fermentation  is,  so  mach  better  will  the  prodnci  be. 

Beer,  in  its  perfect  condition,  is  an  excellent  and  hcallbnil  beverage,  ecanbining,  in 
tome  measare,  Ihe  virtues  of  water,  of  wine,  and  of  food,  as  itqnenchea  thirst,  stimulates, 
cheers,  and  strengthens.  The  vinons  portioQ  of  it  is  the  alcohol  [nxiceeding  flnim  tlt« 
Ibrmentalion  of  the  malt  sngar.  Its  amount,  in  common  strong  ale  or  beer,  is  about 
4  per  cent,  or  four  measures  of  ajHrita,  specific  gravity  0-BX3  in  100  measures  of  the 
liqaor.  The  best  brown  stout  porter  contains  8  per  cent.,  the  strongest  ale  even  8  per 
cent,  t  but  common  beer  only  one.  The  nutritive  part  of  the  beer  is  tbe  ondeeompoeed 
gum«u^r,  and  the  starch-gum,  not  ebamtced  into  sugar.  Its  qiunliiy  is  very  varlaU^ 
Bcconling  to  the  original  ilardi  of  tbe  wm^  fte]«ngth  of  the  lomenlatica,  and  ttaa  as* 
Wtbebter. 
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Tk  adi  feUBM  ti  (Bol  bev  k  !■•  coloc  Md  bawpamcr  j  Ibe  pndKtto  if 
vliicb  ii  u  otjcct  cf  rn>>  mtarert  to  the  tr««er.  AtlctnpU  to  dartljr  ft  in  the  cwk 
iridom  iiiJ  10  do  it  bum.  Th*  only  tbiag  tbat  no  be  and  wiih  ad»ntBg«  Tor  Jlaiu 
&d1  d  Buddf  beer,  »  wJngliw.    F«  porta,  u  caiiDoalr  tnwed,  it  ii  fraqnentlf  iwd 


It  hnnr  nrrll  and  diMoIra,  la  praportioa  h  lb«  mIiim  procMdi, 
BDR  Irer  mart  be  pooled  upon  it,  iMt  it  Med  Mt  bi  lo  Midnlon*  m  the  ioA,  bccnoK, 
wWi  lace  well  Kiftcaed  by  tbe  vinttw,  it  RwUl;  diiwdTe*.  Tbe  miitun  AovU  be 
fafMillf  gjiwtrf  wilb  ft  bsadle  of  rod*,  till  it  uquirci  the  nnifiim  MuiiteBce  of  this 
Diwd^  wheo  it  mo*t  be  eqealiied  (till  ncm  br  p^wipg  tbroofb  >  tumnr  dotty  or  ■ 
Bcn.  It  OKI  wiw  be  naik  np  wilb  beer  ta  Ibe  proper  meMoie  of  dflntton.  Tte 
41*1%  genenDj  mH  it  fhim  k  pint  to  a  qiait  par  banel,  mon  or  IeM,-Meatdiof  to 
OrfcnlMN  of  tbe  beer.  Sot  before  pntUoc  it  into  tbe  bott,  it  ibooU  be  diffnaed 
iknogb  ■  cQoaiderable  Tohune  of  tbe  beer  wilb  ■  whiik,  till  i  fhtlhr  heu  be  imiMd 
ajM  ii.  It  is  in  tbi«  ataie  to  be  poured  bio  tbe  cult,  britklf  itimd  tboal  g  after 
>lieh  Ike  euk  jnnl  be  banged  doirn  for  at  least  34  horn,  wben  lbs  liquor  ibooU  be 
Imgad.  Emctiiiic*  the  beer  will  not  be  improred  bj  thit  Ireataut)  but  Ihi*  ibooU 
Ii  iiDrrtaiaed  befbrebaod,  b;  drawing  off  aotiie  of  tbe  beer  into  a  ejUodrie  jar  or  f  ial, 
Dd  BdlJBg  to  it  a  little  of  tbe  iaiap.  After  (baking  a^  aelti^  down  tbe  ilaai,  we 
iloU  ulauiL  wkether  tbe  feeoleaeia  bcgia  lo  colleM  in  lody  panelt,  wbieb  iIdwIt 
nlode;  or  vbclber  tbe  Jiin^w  ftUt  lo  Ibe  boUon  wiUiost  uakiaK  taj  inpreMwn 
ipoa  the  beer.  Thia  ii  ahraTa  Um  ease  when  tbe  feiBMMatioa  ia  iacoaiplete,  or  *  m- 
(oidMT  deco^pOBtisa  baa  begua.  Mr.  Jadwoa  baf  aceowiied  Om  tiki*  eJariiyUw  eficd 
rfm^aia  ia  tka  foDowing  way. 

lie  iria^lBeai  be  llunlu,  n  Ant  of  all  tatber  difloaed  meeliaiueally,  tbaa  cbemieallr 
doNlTcd,  in  tbe  tow  beer  crviBegar,ao  that  when  Ibe  Aoiaga  an  pat  into  tbe  foul  beer, 
tbepiatiaoiisfibTca,bciBgBetfreein  Ike  liqnor,  attract  aad  anile  with  the  Aooting  feen- 
lnaN,wbidi  brf^«  Ibia  oaioa  were  of  Ibe  mbm  Recife  (i««it;  with  Ibe  beer,  aad 
tkcftfac  eoald  not  anbaide  ahne ;  bat  harlag  bow  aeqoind  additional  weiabt  br  tbe 
eMii*t<f  fith  e:lne,  fneipitale  ae  a  doecakat  Bagma.  Thia  i>  Mr.  Jaelnaira  nquan^ 
tin;  towbich  I  WDold  add,  Ibat  if  then  be  the  alighleel  diaengagenMat  of  earbonie 
tdd^ilwiU  keep  Dp  aaobacoreloeoaolioB  in  the  partielea,  which  win  prevent  the  aaid 
%b  Biinritiea^  either  alooe  or  when  eealed  with  "■■'■b'— ,  from  tabaidiag.  Tbe  beer 
nthea  pi^erlr  eaongh  called  afBUorabf  tbeeoopna.  Bnilbe  Iraelheorr  of  Ibe  actio* 
«f  inagUn  ia,  that  the  taaaia  of  Ibe  hope  eoanbinea  wilb  the  fluid  gelatine,  and  fonn*  a 
fcoaleat  man,  which  airel^ca  the  BiiMldr  panicle*  of  Ibe  beer,  aad  earriea  then  to  tht 
kttoa  aa  h  faJli,  and  foriia  a  acdiaaent.  Wbea,  after  tbe  flninp  are  ponrcd  in,  no 
jnpa  prceipiialc  encnea,  U  aaj  be  made  lo  appear  hj  tbe  addittoa  of  a  Ultle  decoetka 

Mt.  Riehardaea,  the  aathor  of  the  wclUuwwn  brcwer'a  Mwhannpeter,  giiw  lb« 
Ukwiaga*  the  dadtiee  ef  diflcrent  kiada  of  beer :— 


B^. 

P«4i)».Bunl. 

tr^te  Ormir. 

lBtM«le,l*i«ot     -       -       - 

«I(d43 

Mil  lo'  1190 

SB  to  40 

I-OK  to  Mil 

9Sto31 

ra— aa  ale    .... 

I-OTO  lo  1-013 

Dittoditto 

1-0B8 

1*000 

Kilo,da(iUe      .... 

10 

1-OBS 

DUM,  bnmna  WMt    -        •        - 

ss 

I-OM 

Cea^oonnanbeer-       -       . 

t 

1-014 

Good  table  beer  .        .        -        . 

a  to  14 

1-038  to  im 

Of  Rttumt  or  Malt  AutiliHmr.— When  email  beer  k  brewed  after  ale  orporler,  onlf 
■ne  muh  ia  to  be  made ;  bat  «here  Ihu  ia  not  done,  there  maT  be  two  mubea,  in  oidGr 
to  fCoooDiize  nalt  lo  the  BtmoaL  We  mar  let  on  the  water  at  160°  or  169°,  il  any 
anreiiient  qoantilj,  infote  for  in  bonr  or  IberebT,  then  nm  it  ofl^  and  pnmp  into  the 
copper,  palling  tome  hope  into  it,  and  caming  il  lo  bait  for  an  initant)  when  it  ma;  be 
tratUferred  to  the  cooler.  A  second  masb  or  return  maf  be  made  In  Ihc  nme  manner, 
bat  at  a  best  9°  lower;  and  then  diipoeed  of  in  the  boiler  with  tome  hope,  wbich  qibt 
raniin  in  tbe  copper  during  the  night  at  ■  acalding  heat,  and  may  be  iQicharged  into 
tbe  cooler  in  ihe  nkoming.  These  two  retiUTU  are  to  be  let  down  into  the  ander- 
laek  imnedialclr  before  tb:  nest  brewing,  and  thence  heated  in  the  copper  fbr  Ihe  next 


..jogic 
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aHUUng  of  (tab  m*]!;  hitwd  of  hit  W»ter,  eoBmonlT  ealM  Kf«*r,  in  (he  Vrmtks. 
Bnt  ftllawBDce  ninst  be  made,  in  tlie  nlcnlation  of  the  irorU,  for  Uie  quamlitj  of  (mncBt- 
Bble  mutter  in  these  two  rctonu.  The  nett  igBT^ale  nriag  is  eslimalcd  from  the 
grsTily  of  the  raturn  taken  when  ecld  in  the  cooler.  A  ili^t  economy  i*  tlao  cnde  ia 
(be  extra  boiling;  o[  the  used  hops.  Ili«  lapse  of  a  itj  ca-  two  between  the  ronsecqtiT« 
brewint-s  is  no  objeetion  to  the  mdhod  oT  ntmnu,  beeauae  Iher  are  too  weak  in  ncch^ 
nne  matter  to  ran  bd;  risk  (d*  ffimentalioB. 

In  concInEion,  it  may  be  remnrbed  ihal  Mr.  Riehnrdson  somewhat  mderralet  tk« 
ruTitj-  of  porter,  which  is  now  seUom  onder  20ib«.  per  baml.  The  criterion  Ibr  lr«n»- 
feiring  from  the  gyle-tan  to  the  cleuisiiig  bntts  is  the  attennatioa  caaied  by  the  ptodne- 
tiunof  alpohol  in  thebea:  when  that  fau  faUea  to  lOIbe.  er  ]llb«.,wliieh  it  snuJlTdees 
in  48  boura,  the  cleansing  proeesa  ia  commeDced.  Tbc  lieat  is  at  this  time  geaoallj  TP, 
If  it  was  pitched  at  OS'j  fbr  the  heat  and  the  attennation  go  band  in  kand. 

About  thirty  years  ego,  it  was  cnstomary  for  the  Lovidon  brewen  of  nrrter  hi  keep 
immense  stocks  of  it  for  eigbteon  months  or  two  yean,  whb  the  lirw  tt  improtii^  its 
quality.  The  lieer  was  pumped  fhan  the  cleanciBf;  butts  into  store-Tats,  hoUiag  ttaa 
twenty  to  twcDty-fire  gyles  or  btewii^  of  sereral  hmidied  barrels  eadi.  The  tMr«-ipat* 
had  conunonly  a  capacity  of  6000  or  6000  bwrdi  j  and  a  few  were  donUe,  and  onevaa 
.  tteblo,  this  siie.  The  pOTter,  during  its  km;  repose  la  tbeee  vnls,  became  fine,  and  by 
otncnre  femientation  Its  saccharine  maeOage  was  Muly  all  eotiTerted  into  viiwas  liqnor, 
and  dissipated  in  carbonic  aeid.  Its  hop4iitter  was  also  in  a  great  degrve  deccntposed. 
G«od  hant  btcr  was  the  boast  of  the  day.  This  was  smtetimes  KiRened  by  the  publioui, 
by  Oe  addition  tit  eoux  aM  neW'Jirewed  beer.  Of  late  jttn,  the  taste  of  tbe  melnv 
poHs  has  nnd^'gene  soch  a  complete  rvrcdntfam  in  this  respect,  that  nothing  hit  the 
mildest  porter  wiU  now  go  down.  Hence,  lii  weeks  is  a  l<ng  period  fbr  beer  to  be  kept 
in  London ;  and  mach  of  it  is  drank  wben  only  a  fortni^  old.  Ale  is  for  lite  sane  res- 
son  oome  greatly  Into  'nigne;  and  (he  two  greaieM  ports'  honses,  Mensrs.  Bsrday, 
Feridns,  fc  Co.,  and  Tmman,  Hanbnry,  ft  Co.,  have  beccow  dtensive  and  sneeearfBl 
brewos  of  mUd  ale,  b)  please  tlie  changed  palate  of  their  costomers. 

We  sbaU  add  a  few  obaemokiM  npen  the  brewing  at  Scotch  ale.  This  beyerag«  Is 
dMraderiied  by  its  pale  amber  coUr,  and  its  mild  babamit  flavor.  Tbe  bhlemess  of 
Ibe  bop  Is  so  mdknred  with  the  malt  as  not  to  predominnt  j.  The  ale  of  Preston  Pnna 
k,  in  Act,  the  beet  snbstitute  for  wine  whitl  bariey  has  hitherto  {^odncni.  Tbe  knr 
temperature  at  which  the  Eeoteb  brewer  pitcbee  his  fennenting  tun  restricts  bis  laburi 
to  the  colder  months  of  the  year.  He  does  nothing  during  four  trf"  the  summer  montha. 
~ » in  seleeting  his  malt  and  bopsj  the  Ibrn 
. ,  1  die  latter  being  (he  growth  of  Famham 
carefUly  lodted  after,  and  measured  into  the  famentmg  ti 
faHon  to  240  gallons  of  wort 

Only  one  imist^  is  made  by  tbs  Scotch  ale  brewer,  and  that  pretty  strong;  tMtlM 
malt  is  exinnsted  by  eight  or  (en  saeeesdre  aprinkli^a  at  Kqnor  (hot  water)  over  the 
goods  (mall),  which  are  termed  in  the  Tcmacular  Hngue,  iparfu.  Theee  watering* 
peitolate  tbroogh  the  malt  on  the  ma^-tun  bottom,  and  extract  as  much  of  tbe  saccharine 
matter  as  may  be  sofficieDt  for  the  brewing.  By  Ibis  simple  method  much  higher  specifie 
cnrittea  Bay  be  obtained  than  would  be  pncIieaUs  by  a  aacood  nash.  With  suit,  the 
tnltason  or  laceharlnt  fermentation  of  thediatfoMia  finished  with  tbe  ArstMsdti  Htd 
nothing  remains  but  to  wash  away  ft'^  the  goods  the  matter  i^hich  that  process  has 
rendered  solnble.  It  will  be  found  tn  trial  that  20  barrels  of  wort  drawn  fhan  a  certain 
quantity  of  malt,  by  two  successive  maahlngs,  will  not  be  so  rieb  in  feimcntaUe  matlrr 
as  SO  bfurets  extrncled  hy  ten  succesuve  sparges  of  two  barrels  each.  The  grafaw 
always  remain  soaked  with  wort  like  that  just  drawn  off,  and  the  total  tesidnal  qoantttj 
la  three  fourths  of  a  barrel  for  every  qaaiter  of  malt,  lite  gikrity  of  this  reaidnal  wort 
will  on  the  first  plan  be  eqinsl  to  that  if  the  second  mash;  bnt  on  the  seeoml  |dw,  it 
will  be  equal  only  to  that  of  the  tenth  spaige,  and  will  be  mme  attaiDaled  in  a  very  b%lt 

rnetrjcal  ratio.  Tbe  only  serious  objection  to  the  sparging  syst«M  is  the  kas  of  ttew 
the  snecessive  dr«inages.  A  mssh4mi  with  a  steaa  jacket  promises  to  suit  Ike 
Sparging  system  well ;  as  it  would  keep  up  a  uniform  temperamre  in  the  goods,  withont 
requiring  them  to  be  sparged  with  very  bat  liquor. 

The  fint  part  of  the  Scotch  process  seems  of  doublftal  economyj  for  the  mash  liquor  to 
^eated  so  high  «*  ISO*.  Afler  mashing  for  about  half  an  hour,  or  till  every  nnrticle  of 
the  malt  is  thoroDghly  drenched,  the  lun  is  coveied,  and  Uie  mixture  left  to  inmse  about 
three  hours;   it  is  then  drained  aS  ioto  the  under-back,  or  pieftrably  into  the  went 

After  this  wort  is  ma  off,  a  quandty  of  Lquor  (water),  at  160*  of  heat,  is  sprinkled 
nnifoniily  over  the  Sitnaee  of  the  malti  t>cing  first  da^ed  on  a  perforated  drcnlu 
boaid,  so^ended  horizontally  over  the  mash-tun,  irticreCrotn  it  deaeends  like  a  show^ 


ifU  Ikr  i4ole  i^  tke  piodK.  !>•  penolMiBV  wnrl  b  allawcd  ts  low  off,  Ef  Oree  m 
pa«  nmB  mpcvdi*  nmd  the  drewidfavnra  of  U«  nub-na,  lo  aman  the  tqsa]  it- 
Moaaf  tke&qwir. 

Tbe  Snt  tr>rf  *  briag  m  if  in  tbe  Mnne  of  tmnlr  miiintn,  iiother  linitar  tme 
kiffoKd;  uid  Ibis  in  (BcemtoB  tiD  iha  whole  of  tlie  djuiage,  irhen  miicd  with  lint 
in!  Kul^voit,  cnwlitnlca  Uw  (teaijt;  MUpied  to  ihe  qiuliiT  of  the  ale.  Thnt,  the 
tntt  «oiu  are  prrpare^  and  ttia  malt  it  cxhaiMcd  ciiber  Tor  lable  Iwcr,  or  Tor  » 
fri«n,  u  pouted  out  ahoTe.  The  ku  ipusa  ue  matte  B*  or  6°  owlei  Ihaa  tht 
faL 

TkqnantitTaf  hopateUcn  esceeib  fttnr  poondt  to  the  qnatle r  of  inalt  The  maoncr 
gf  tojuie  the  WMti  ii  Ibc  nire  ai  Ihat  aboTe  dtaerjhed ;  but  ihe  coadnel  of  the  fef 
naUtka  it  peculiar.  The  heat  ia  pitched  at  W,  and  the  ramentaiian  coslinait  from 
arsnai^fct  to  thn«  week*.  Were  three  brtwinga  nade  ia  the  week,  levea  or  eight 
avakag  lea*  w««U  thaa  be  in  eoiwianl  aetioa  i  and,  aa  Ihr;  aic  aakaJf  in  aae  roam, 
iid  awe  af  them  at  a«  *kMiiou  of  leaipeiainte  <£  IV,  Um  apBitsent  mart  ba  pm- 
(itisa*  ta  laiaiflalina,  howerer  low  ila  heal  mkj  be  at  the  cmncBC^aal.  No  aani 
)a«  ii  BHd  thaa  i*  iBdiapeaaable  i  if  a  little  Bun  ba  uedoi,  it  ia  Bade  efleetira  b) 
mmiaf  ap  the  tnaa  twiec  a  daf  fraM  the  boueii. 

Vbra  the  pieigiaa  of  the  aueoMtio*  become*  w  iknk  m  Ml  H>  weeid  half  a  poMl 
■  Uh  daT.it  ■  fndeal  lo  cleuae,  Mhcrwiae  th*  wHiai*  uigbl  i»«uar  Ibc  bodr  <f  tha 
ke.aaditwaaadbee*ne|«uUtlim.  Wb«R  tbt  ale  ia  deanrad.  Iha  bead,  whith  haa 
aa  kcea  dktwted  iw  nne  daja,  la  aUowfd  to  AoU  an  Ihe  furibce  tiU  (he  wbote  «r  llM 
IfaapacaleiadnaraitfiMollMtaaha.  Tfcit  (op  b  tciarded  ai  a  aaScieM  pnaefratira 
•taiaM  the  conlacl  of  the  ataunphen.  The  Ecolch  do  not  akJM  tbair  una,  aa  the  La^ 
im  ale  b>«wer>  cohbmIt  do^  The  Eeol^  ale,  when  ao  ckaaaed,  doea  ael  la^ake  W 
k  M  apaa  doaa  niUioBa.  It  tbiowa  oB  liule  ir  ao  ^caM,  becaaec  (he  ftmwWHa« 
«w  atartr  fiaialwd  m  the  taa.  The  (tna^  of  (he  beat  eeaufc  ale  raagca  betwetm  >t 
MiUpoa»itlo  tbehaircl)  iii  il  liii  ■  niiiilli  gii  ilj  iffliiii  1  Hfr  III  1  ir.  iimiiBai 
to  the  price  al  whatb  il  ia  tM.  Ia  a  paod  InBeatatioo,  acld^  boio  thaa  a  fomlh  af 
Ifce  *ri|Ml  fnaiwitT  *t  (be  wett  tcaMiia*  at  (he  periad  if  the  tleaaeiag.  Betwecm  aaa 
OedaalaaaliDairlh  ia  Iha  wmI  dtfree  of  aneaaalbni.  Eeoteb  ale  «eoa  bccanca  Im, 
«idiii(UBBnchodfeathek»eanrli«t.  The  foUovlor  U^la  wiU  ahaw  tha  pap«M 
ttttmmU^mt  in  «  bnwiaf  of  good  Fcotcbalei 

to  barrak  at  ■a*h>wart*  of  4t)  pmidf  fnvftjr  =  8604 
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paandivtigM  if  extract  pa  qaartcrafMall  =  BJ 
lUmAU.  ptU^adtteUBatfil*!  reaatdgaloM. 


3>  added  ]  lb.  of  IMM. 


The  Mlewten  laUe  Acnra  dw  origin  ud  tke  leaidt  «f  tenoWuin,  la  a 
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it»  rm  krid  traaHiK  Smttr  </ 

Vm.Tmr'anfl^t 

AU..M»«.*J-j 

I-OS90 

88-75                 I-0S08 

40-U 

0-478 

1-0918 

8W2                   l-04ao 

18-42 

0-662 

1-0829 

78-12B                 1-0206 

16-87 

0-78T 

1-0S62 

80-(i20                 1-0238 

30«l 

0^67 

I-0T8O 

7S-T6                   1-0I80 

24-20 

O-flOS 

I-«700 

6fi-00                   l-OSSft 

26-00 

0416 

MOgS 

83-7»                   1-0400 

M^ 

0413 

.,j,i,.et.,yGoogle 


I  la.  nr  Bind  oT 
Suc£uiiH  MuMi. 

LU.|i«B>iHl<>r 

triuuuio.  <«  B» 

1-1025 

BB-B3 

J>0420 

38-42 

0-600 

l-OBTS 

91-96 

1-0307 

27-00 

s 

1-0956 

69-37 

1-0358 

32-19 

1-1130 

105-82 

1-0562 

31-87 

0-661 

I0MS7 

1-0302 

28-75 

0-606 

1-0400 

0-669 

M030 

96-40 

1-0371 

23-42 

0-7S7 

1-0660 

61-2S 

1-0214 

17-80 

0-709 

The  «MODd  colnma  her«  doef  not  repreNQt,  I  believe,  tbe  solid  extnct,  bat  Ibe  putj 
extract  obtained  u  the  bwis  of  Mr.  Allen's  ntccbnrometer,  and  therefore  each  of  iU 
nombere  is  sonewh&t  too  high.  The  lait  column,  also,  must  b«  in  some  meamre  rrto-. 
neons,  on  aeeoiiDt  of  the  qaantitr  of  aeobol  diwipaced  daring  the  pni«e«e  of  Teinienla. 
tion.  It  must  be  likevise  incorrect,  becsnie  tbe  density  doe  lo  tbe  saccharin;  mutter 
*ill  be  partly  coanteracted,  by  the  effect  of  the  alcohol  present  in  the  fermented  liqaor. 
b  fact,  the  atlennation  does  nut  eorrespond  to  the  strength  of  the  wort ;  being  greatest 
in  die  third  breving,  and  smaJleit  in  the  tnA.  The  qnoniity  oC  yeast  for  tbe  above  ale 
brewings  in  tbe*  table  wb«,  uptm  an  avenge,  one  gallon  Ibr  108  gallDBt  i  bnt  it  varied 
with  its  quality,  and  with  the  state  of  the  weather,  which,  when-  warm,  permiti  much 
lest  to  be  used  with  propriety. 

The  good  quality  of  the  m^  and  the  ri^t  naiiaganeitt  of  (he  nwsbiKg,  may  be  tested 
by  tbe  qnsnlity  of  sacchariike  matter  coDtuaed  ia  tiie  sneccMirety  drawn  worts.  With 
this  view,  an  aliqaot  portiMi  oC  each  of  Ouaa  shooU  be  evaporaled  by  a  eafety-batb  heat 
to  a  nearly  concrete  consittenee,  utd  then  mixed  wtth  twice  it*  vohme  of  strong  spirit 
of  wine.  The  truly  saccbarine  mhatance  will  be  dissolved,  while  the  starrb  and  other 
matlen  will  be  separaied ;  after  wbicb  the  proportions  of  each  may  be  determined  by 
filtration  and  evaporation.  Or  an  eqnally  correcl,  and  mncb  more  expeditious  method  at 
airiving  at  the  same  result  would  be,  after  agitating  the  viscid  extract  with  the  alcoliol 
in  a  tall  glass  cylinder,  to  allow  the  insolnUe  fecDla  to  snbeide,  and  then  to  detennine 
tbe  specific  gravity  of  the  anpernatant  liqnid  by  a  hydrometer.  Tbe  additional  density 
which  tbe  fdcDbol  has  acquired  will  indicate  the  qnantit;  of  mak  sugar  which  it  bu 
received.  Tbe  following  table,  congtincted  by  me,  at  the  reqnett  of  Henry  Warburton, 
Esq.,  M.  P.,  chairman  at  tbe  Holanea  Comtnittee  of  tbe  House  of  Commons  in  1830, 
will  show  the  brewer  tbe  principle  of  this  unpoitant  inquiry,  it  exhibits  the  quantity  in 
grains  weight  of  sugar  reqainte  to  isiae  the  specific  gravity  of  a  gallon  of  spirit  of  dif- 
ferent densiliet  to  the  gravity  of  water  =  I-OGO: 

SpHifis  SmitjF  at  Oniu  i  Wiiftt  of  Sunt  i*  On 

Spirit.  Odlga  InHiial. 

0-990  980 

0-990  1-890 


0-HO  7*070 

0«»  8-400 

0-950  9-310 

The  Immediate  purpose  of  this  table  was  to  show  the  efieet  of  sacdiarine  tnalter  to 
disiruisiiig  tbe  presence  i»  amount  of  alcohol  in  the  weak  fejots  of  flie  diBtilla-.  But 
a  similar  table  mijht  easily  be  constructed,  in  which,  takmg  a  onlfMrn  quantity  of  aleo- 
h^  of  0-825,  for  example,  the  quantity  oC  sugar  in  any  wort-exbvct  would  be  ahown  by 
[be  increase  of  specific  gravity  wbicb  tbe  alcohol  received  ftom  agitation  wiQi  a  eertain 
weight  of  the  wort,  inspissated  to  a  neariy  solid  consistence  by  a  lafety-pan,  made  on 
the  principle  of  my  patent  sugar-pan.  (See  Scqas.)  Thus,  the  nonnal  qnantilies 
being  1000  grain  measores  of  alccjiol,  and  100  grains  by  weight  of  inspissated  masb- 
extract,  the  hydrometer  woold  at  once  indicate,  by  help  of  tbe  table,  firs^  the  quantily 
per  cent  of  truly  saccharine  matter,  and  next,  by  subtraction,  that  of  farinaceous  mattci 

Plan,  Marhinerg,  and  OleRsDi  (/  a  ptat  Bnutry. — Figi.  113  and  114  represent  the 
arrangement  of  the  utensils  and  machinery  in  a  porter  brewery  on  tbe  latest  scale ;  in 
nbicb,  however,  it  must  be  observed  that  the  elevation  Jig.  113  is  in  a  great  degree  irqe- 
ginaryas  to  the  [^ne  npon  which  it  is  takenj  but  the  diSerenl  veueli  are  arrwigedsoas 


Ih  BMlt  foi  lie  nipplf  oT  the  brewery  it  Mtarei  in  vwt  granuies  or  maIt-.oft(,  ■•nallj 
'^M  m  the  npper  part  onhe  buildings.  Of  these.  I  hAV«  been  able  to  Tepretoit 
«TaM,ui,j)|.  118:  the  othen,  which  UB  lappomd  to  be  on  each  tide  of  II,  c«DMt 
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h*  Mta  u  ibh  itewt  'r— -"■"'t  ("Math  tbo  cnuMur  A,  m  tte  ftoam  floW)  b  tka 
mill;  in  Ihe  ap{)ci  itory  aboTe  it,  ar*  Iwo  pain  of  nlltn,^*.  Ill,  Hi,  and  113,  IiJm 
■,  a,  for  bruising  or  crushing  the  ^ni  oTttie  mnlt.  In  the  floor  beonth  tbu  tollenan 
the  mill-Btonea  b,  b,  where  the  mall  is  Bometimei  groand,  iutead  of  being  mcrelj  bndMd 
br  passing  between  the  roDert,  nader  a,  a. 

The  lo&lt,  when  prepsrvd,  is  eoaTefcd  b;  a  trough  Into  a  cheat  d,  to  the  right  oT  ft, 
(hm  -which  it  can  be  elevnted  br  die  artion  of  a  spiral  screw.  Jig.  IIB,  enclosed  in  the 
iloping  Inbe  (,  into  the  lai^  ehaat  or  bin  a,  lor  liolding  ground  aialt,  lilnated  imme- 
diatetf  over  the  nmsh-tuii  d.  The  malt  is  reserred  ia  this  bin  tilt  wanted,  and  it  in 
then  let  down  into  the  mashinti-lua,  where  the  eitnct  is  obtained  by  hot  water  tapplied 
ftnm  the  copper  a,  teen  to  the  right  of  b. 

The  water  for  the  service  rfthe  brewery  i^  obtained  from  the  well  E,  seen  beneath  the 
mill  (□  the  iell,  bf  a  lifling  pump  worked  bj  the  tteam  eagine ;  and  the  furcinr-pipe  / 
of  this  pump  conveja  the  water  up  to  the  larfe  reservoir  or  water-bocic  r,  placed  at  tbe 
top  of  (he  engine-house.  Tnm  thii  eistem,  iron  pipes  arc  laid  to  the  copper  o  (on  the 
right-hand  side  of  the  flgnrel,  as  also  to  every  part  of  the  eitaUlslunenl  where  cold  wat^ 
can  be  wanted  for  cleaning  ajid  waihing  the  vessels.  The  copper  o  can  be  tilled  with 
cold  water  by  merely  turning  a  cock ;  and  the  wnler,  when  boiled  therein,  is  convejed 
bj  the  pipe  g  nto  the  bottom  of  the  mash-tun  d.  It  is  introdueed  beneath  a  false  bot- 
tom, apon  which  the  malt  liea,  and,  rismg  ap  throiugh  the  hole*  in  the  false  bottom,  it 
eztrmcis  the  saccharine  loaiter  tnm  the  malt ;  a  greater  or  less  time  beins  allowed  for  the 
infnsion,  according  to  circnmltanees.  Tnt.  instanl  (he  water  is  drawn  off  from  Ihe  copper, 
&esh  water  mnst  be  let  into  it,  in  order  to  be  ready  for  boiling  the  second  mashing;  be- 
canse  the  copper  must  not  be  leA  empty  for  a  moment,  otherwise  the  intense  heat  of  the 
fire  wonld  destroy  its  bottom.  For  the  convenience  of  (has  letting  down  at  onceasnach 
liqaoras  will  fill  the  lower  pan  of  the  copper,  a  pan  or  second  boiler  is  placed  over  the 
lop  of  the  copper,  as  seen  in  fig.  113  ;  and  the  steam  rising  from  the  copper  commau- 
ealet  a  considerable  degree  ot  heal  to  the  contents  oC  the  pan,  without  any  expense  of 
fbel.    This  will  he  more  minntely  explained  hereafter.    (Sttfig.  117.) 

During  the  process  of  mashing,  the  matt  (s  ngitaled  in  the  mash-tun  so  as  lo  expOM 
every  part  to  the  action  of  the  water.  This  is  done  by  a  mechanism  contained  within 
Ihe  mash-tun,  which  ia  put  in  motion  by  a  horizontal  shaft  above  it,  h,  leading  from  ths 
mill.  The  muh  machine  i*  shown  separately  in  Jig.  116.  When  the  operation  of  mash- 
ing is  finished,  the  wort  or  txEraet  is  drained  down  fr<HU  the  maltinto  the  vessel  t,  called 
the  mifrJHide,  immediately  below  tbe  mash-Inn,  of  like  dimensions,  and  situated  always 
on  a  lower  level,  for  which  reason  it  hns  received  this  name.  Here  the  wort  does  not  r^ 
main  lonxer  than  ia  necessary  to  drain  off  the  whole  of  i(  frvm  tbe  ton  above.  Il  is  thei 
pnmped  up  by  the  three-barrelled  pump  k.  Into  the  pan  upon  the  top  of  the  copper,  by  a 
pipe  which  cannot  be  seen  in  this  section.  The  wort  remams  in  the  pan  until  the  iratet 
tor  the  succeeding  mashes  is  discharged  from  the  copper.  Bnl  this  delay  is  no  Icaa  <4 
time,  because  the  beat  of  the  capper,  and  the  steam  arisiag  fhim  il,  prepare  the  watt, 
which  hid  become  cooler,  fbr  boiling.  The  ttistanl  the  copper  is  emptied,  the  first  wort 
is  let  down  from  the  pan  into  the  copper,  and  the  second  wort  is  pumped  up  fnHn  the 
nnder-back  into  (he  npper  pan.  The  proper  proportian  of  bops  is  thrown  into  the  cop- 
per through  Ihe  near  hole,  and  then  the  door  ia  shut  down,  and  screwed  Inst,  to  keep  hi 
the  steam,  and  cause  it  to  rise  np  through  pipes  into  ttie  pas.  Il  is  thus  forced  to  blow 
up  through  the  wort  in  the  pan,  and  communicates  so  much  heat  to  it,  or  water,  called  1>- 
juor  by  the  brewers,  thai  eithrr  i«  brooghl  near  to  the  bcriliBf  point  The  dilTereot  wort* 
■acceed  each  other  (hrongh  all  the  diAereot  vessels  with  the  greatest  regularity,  so  IhU 
there  is  no  Ion  of  lime,  bat  every  part  oT  tbe  opperattis  is  constantly  employed.  Wliea 
Ihe  ebullition  has  conlinned  a  suffioent  period  (o  coagulate  the  grosser  part  of  the  extract 
and  to  evaporate  part  of  the  water,  the  contents  of  the  copper  are  ran  off  through  a  lai^ 
cock  into  (he  jadt-iadt  K,  below  o,  whiiA  is  a  vessel  of  safflcient  dimensions  to  eontaia 
it,  and  provided  with  a  bottnn  of  cast-iron  plates,  perfbnted  with  small  holes,  Ihnngh 
whieh  the  wort'drains  and  leaves  the  hope.  The  hot  wort  is  drawn  off  from  the  ja^- 
Iwck  throngh  the  pipe  A  by  the  threo-borrelled  pump,  whieh  throws  it  up  to  the  coolera 
L,  I,  L I  this  pomp  being  made  with  different  pipes  and  cocks  of  com mnni cation,  to  serve 
all  the  purposes  of  the  brewery  except  that  of  raising  the  coH  water  from  the  well.  The 
eoolers  i.,  l,  i^  are  very  shallow  vessels,  bnilt  over  one  another  in  ceverat  stages  :  and  that 
part  of  the  building  in  whieh  they  are  contained  isbuillwiih  lattice-work  or  shutter  Raps, 
DD  all  sides,  to  admit  free  correnls  of  air.  When  the  wort  is  sufficienlly  cooled  to  bepntta 
the  first  fermentation,  it  is  coodncted  in  pipes  from  all  the  different  eoolers  lo  the  larfta 
fermenting  vessel  or  gyle-lua  M,  whieh,  wilh  another  similar  vessel  behind  it,  is  of  intt- 
cicnt  capacity  lo  contain  all  tbe  beer  of  one  day's  brewings. 

Whenever  Ibe  Brat  fermentation  is  coneloded,  the  beer  it  diawD  off  from  tbe  grent  fer- 
menting vessel  H,  into  the  small  fermenting  casks  or  cleansing  vessels  H,  of  which  thofs 
•n  a  great  number  ia  the  brewary.  They  are  placed  four  together,  and  to  each  four  m  earn- 


■M  fpMt  h  fw*Uid  to  futj  tt  *•  TfMt,  ud  eMrfBd  k  nw  tke  tnmgfa  «,  T>taerf 
tavU.  iBtknadMuUsvoHklbe  beer  TemabuUll  the  renwntatianbcovipUlrdi 
HdkiathcB  patiati>lhaKCHr«-T*U,whickuecMluortuM(»raa  InuDcnse  iiie,wheia 
It  M  kepi  till  warned,  and  fi 
BuBr  dnwB  off  into  barr^ 
■nd  ml  ■war  /Vom  lie  brewery. 
The  *lare-TaU  are  nol  repreu-tila) 
in  the  figure  :  thejr  are  i^a  ronjcal 
•hape,  and  of  diSerent  dimen- 
•KinE,  rrom  GJleeD  to  twentf  fra 
■tiameter,  and  waallr  ftom  fineea 
to  iwenif  feel  in  depih.  Tha 
Heaia-eD^ne  which  puu  atl  the 
■Mhiae  IB  mAiaa  it  eibiUled 
ia  iu  place,  on  the  left  aide  tt 
Ibe  bnre.  Oa  the  axil  of  Iha 
lar^  jj-wheel  if  a  berellnl  tpni- 
wfaoH,  which  tnru  another  at 
BQar  wberi  Dpon  lb e  end  of  ■ 
horiuntal  ihafl,  which  niendt 
fntt,  the  eapDe^bouM  to  the 
srcaC  bone-wheel,  ael  in  molioa 
vj  meaoa  of  a  (pur-whrel.  Tha 
horae-wbecl  diivea  all  Ibc  piniam 
(br  the  mill-iioiieB  b  (,  and  bIm 
Uw  horitonial  aii«  which  worte 
tbe  Ihree-barrelled  pamp  It,  The 
rollrr*  a,  a,  are  tamed  bj  a  beret 
wheel  upoQ  the  upper  end  oT  lha 
axil  of  the  hone-wheel,  which  « 
pndon^ed  lor  that  parjioie ;  and 
3  tbe  borizonlai   abaft    h,  for    ib« 

"  maahing  engine.   It  driven    b;   ■ 

pair  oT  beret  whecli.  Tbere  ii 
UbewiK  a  taek-tBckle,  which  It 
not  repieseated.  Ii  ia  a  machioe 
ibr  diawln(  ap  the  sulia  of  malt 
from  the  eoun-jard  to  the  bighert 
pail  at  tbe  building,  wlieace  lb* 
laekf  an  wheeled  on  .,  imck  10 
the  maU-loA  a,  and  ihe  conieala 
cf  the  *ack>  are  diKhai^ed. 

The  hone-wbccl  ii  inicndeJ  to 
be  driven  bj  horset  oeca^iwuiUT, 
ir  Ihe  Keam-eugine  ihuuld  fail} 
bnl  thaac  enftinei  are  now  brought 
to  auch  peiTeciion  thai  it  i*  ve^ 
•eldooi  anjr  reeoone  oT  Ihia  kind  it 
needed. 

Fif.  114  i*  a  repreieniatioa 
of  the  fammng  hoiat  at  the 
biewcry  of  Mean*.  Whilbrea4 
■nd  CompaDT,  Cbiiwell  Street, 
London,  which  ii  one  of  Ibe  nM«t 
cumplete  in  it>  anangement  ill 
the  woild :  it  wai  erected  after  Iht 
plan  of  Mr,  RichardHn,  who  eon- 
ducii  Ihe  brewing  at  Iboie  work*. 
TiK  whole  of  fig.  114  ii  to  be 
euiifiilered  as  devoted  to  the  aanw 
ubj-Kl  ai  Ibe  la^e  vneel  ■  and 
Ihc  CBikg  H,  ^g.  113.  In  Jig.  lU 
f  r  ia  the  pipe  which  Uada  from 
Ihe  diSerenl    ooolera    to    eonvaf 
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V.  TUi  pipe  b  eoafadad  pnrpoHljr  op  the  mil  «f  the  ftnnnthig-lwna^yig.  114,ul 
hM  ■  cock  UL  it,  neir  r,  to  stop  the  passage.  Jntt  beneath  this  pusagc  a  branch-pipe  f 
HocMda,  and  entera  a  Urge  pipe  x  z,  which  bai  the  fonner  pipe  r  withiaiide  t^it. 
Twta  the  end  of  the  pipe  x,  neareil  to  the  Ktnarea  u,  another  branch  «  s  proceedi,  %vA 
Mania  to  the  original  pipe/,  wiih  a  cock  to  regulate  it,  The  object  of  thuamngemeal 
b  to  make  all,  or  maj  put,  of  the  eoU  water  flow  tbroo^b  the  pipe  z  z,  which  carraondi 
the  |ripe  r,  Ibraied  only  of  thin  copper,  and  thni  cool  the  wort  paaaing  Ibronch  the  pipe 
r,  outU  it  il  found  by  the  thermometer  to  hare  the  exact  temperatare  which  u  dedrabk 
before  it  ii  put  lo  ftnnent  in  the  great  iqnare  v.  By  meant  of  the  cock«  nt  nindp,  thi  - 
qoantitr  of  cold  wMer  ptisiDg  PT«r  the  laiface  of  the  pipe  r  can  be  regolated  at  plcaaan, 
whereby  the  heat  of  the  wort,  when  it  enters  Into  the  sqnare,  may  be  adjusted  within  lialf 
■  d^ee. 

When  the  Gret  fennentation  in  the  equuree  h  k  i»  Gnithed,  the  bees  ii  drawn  off  fhxa 
them  by  pipea  mariced  «,  and  conducted  by  its  brmnchea  w  «  w,  to  the  difieient  mwa  ut 
brmenting-tani,  marked  h  it,  which  occupy  (he  greater  part  of  the  bnilding.  In  Iht 
bolkiw  between  every  two  rowa  are  placed  larse  trough*,  to  contain  the  yeaal  wbieh 
^ey  throw  oIT.  The  figure  thowi  that  the  *mnU  tuna  are  all  pkced  on  a  lower  terel 
than  the  bottom  of  the  great  vewela  m,  so  that  the  beer  will  flow  into  tbem,  and,  by  hy- 
dnwtatic  aqniblniiim,  will  Gil  them  to  the  nme  IctcI.  When  they  are  BUed,  the  cmn- 
Dsnieatioa-cack  is  ahnl ;  bot,  aa  the  working  off  the  yeait  dimiaiahea  the  qnanlity  of 
b«er  in  each  vesaet,  it  ii  neeeisary  to  replenish  them  fnna  time  to  time.  For  Ihii 
pnrpoie,  the  two  large  mts  o  a  are  filled  from  the  greet  aqnam  M  M,  bcrore  any  bed 
w  drawn  off  into  the  small  calks  v,  and  this  qaanlity  of  beer  is  reserved  at  the  higha 
kvel  fbr  fllliog  up.  The  two  renelR  a  o  are,  in  realUy,  ailoated  between  the  two  eqiurei 
M  H ;  but  I  have  been  ohUged  to  place  ihem  ihiu  in  the  aectioa,  in  onlei  (hat  th^ 
may  be  seen.  Near  each  Glliag-ap  tan  o  is  a  tmall  dstem  t  ooauaanicating  with  the 
tun  o  by  a  pipe,  which  is  doeed  by  a  ffoat-valve.  The  small  cisterns  (  are  alwayi  in 
communication  with  the  pipes  which  lead  to  the  small  rermenling  vessels  N  ;  and  there- 
tcxt  the  surface  of  the  beer  in  all  the  tuns,  and  in  the  cisterns,  will  always  be  at  the  tune 
levd  1  and  w  this  level  subside*  by  the  working  off  (^  the  yeast  ftom  ihe  tnu,  the  floU 
dnks  and  opens  (he  valve,  so  ta  to  admit  a  salfieieDcy  of  beer  Avm  the  filUng-np  tan* 
o,  to  restne  the  anrlaeet!  of  the  beer  in  all  the  tons,  and  also  in  the  cistern  (,  to  the 
(niginnl  level.  In  order  to  carry  off  the  yeast  which  i*  produced  by  the  fermentatiim  of 
tbe  beer  in  the  tuns  o  o,  a  conical  iron  diab  or  ftinnel  is  niade  to  float  npon  the  snrfaee  of 
the  beer  which  they  containj  and  Irom  (he  centre  of  this  nmnel  a  pipe,  d,  descends,  and 
passes  through  the  bottom,  of  the  ton,  being  packed  with  a  collar  of  leather,  so  as  lo  be 
water-tight ;  at  the  same  time  that  it  ia  at  liberty  to  slide  down,  as  the  surface  of  Ihe  beer 
deseends  in  the  tun.  The  yeast  flows  over  the  edge  of  this  ftinnel-ahaped  dish,  aad  ii 
conveyed  down  the  pipe  to  a  trough  beneath. 

Beneath  the  fennenting-house  are  large  arched  vaults,  r,  bnUt  with  stone,  and  lined 
with  slnceo.  Into  these  the  beer  is  let  down  in  caries  when  suffideutly  fermented,  and 
is  kept  in  store  till  wanted.  These  vaults  are  osed  at  Mr.  Whitbread's  brewery,  instead 
of  the  grtat  store-vats  of  which  we  have  before  spoken,  and  are  in  some  respects  n^ 
fernhle,  became  they  preserve  a  great  eqnality  oT  tempoatnre,  bdog  beneath  the  sniftet 
of  (he  earth. 

The  malt-rollen,  or  machines  for  brnisinit  Ihe  grains  of  the  malt,j!g(.  Ill,  lU,  turn 
been  already  described.  The  malt  is  shot  down  fiom  a,  fig.  113,  the  mnl(-lon,lnto  ttu 
hopper;  and  fiom  this  it  is  let  out  gradually  through  a  sliuce  M- alidlng  shnttl^a,jlg:.  llSi 
and  falls  between  Ihe  rollers. 

Fig.  IIQ,  is  Ihe  screw  by  which  the  ground  or  bmised  malt  is  nised  np,  la  eottn^tA 
fiom  one  part  of  the  brewery  to  another,  e  is  an  inclined  bos  or  trou^  in  the  centre 
of  which  the  axis  of  the  screw  h  is  placed  |  ^e  spiral  iron  plate  or  worm,  which  it 
flxed  protecting  tram  the  axis,  a^  wluch  fonns  the  screw,  it  made  very  nearly  to 
All  the  innde  of  the  box.  By  this  means,  when  the  screw  is  turned  round  by  11m 
wheeh  ■  r,  or  by  any  other  means,  it  raises  up  the  malt  ftem  the  box  d,  and  deliven  A 
•t  the  spout  o. 

This  screw  is  eqosUy  applicable  for  conveyii^  the  malt  horizontally  in  the  trou^  ^ 
as  slantingly ;  and  similar  machines  are  employed  in  Tariuus  parts  of  brewtTies  for  eoB- 
veying  the  mall  vrtierever  the  situation  of  the  works  requires. 

Fig.  116,  is  the  mashii^-niactune.  a  a  it  the  ton,  made  of  wood  staves  hooped  to- 
gether. In  the  centre  of  it  rises  a  perpendicular  shaft,  i,  which  is  turned  slowly  round 
by  means  of  Ihe  bevelled  wheels  1  u  at  the  top.  c  c  are  two  arans,  projecting^  Baa 
thai  axis,  and  supporting  the  short  vertical  axis  d  of  Ihe  spnr-wheel  x,  which  n 
turned  by  the  spnr-wheel  u ;  so  that,  when  the  central  axis  h  is  made  to  revolve,  ri 
win  carry  the  thick  short  axle  d  ronnd  the  tun  in  a  circle.  Thai  nrie  d  is  fnraidieJ 
with  a  number  of  arm*, «  t,  vlich  have  Uades  placed  obliqnely  to  the  plane  of  thoir 
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nnd  bf  a  irtteel,  v,  httened  m  the  uiddla  of  the  lob*  b,  whidi  lonu  Itttlj  tomi 
i^n  in  ecstral  uii.  Upon  ■  higher  point  of  the  nma  tnbe  t  i*  a  berd  wbed,  a, 
— ~ ** —  "" ' 1  wheel,  g,  fixed  upon  the  end  of  the  horiioalal  ask  ■  «, 


*Ud  ^ns  motion  to  the  wbiile  machine.  Tbia  nunc  axi*  hai  a  pinion,  ]>,  npM 
it,  «hieh  ftire*  niotian  to  the  irheel  r,  fixed  near  the  middle  of  a  horizontal  axle, 
Aich,  Bl  iti  leA  hand  end,  hiu  a  bcrel  pioiini,  t,  woriiing  the  wheel  a,  before  mentieaed. 
Bl  thae  meaiu,  the  rotation  of  the  eenlral  axia  b  will  be  Tei7  tlow  compared  with  the 
■otioaortlie  axled;  hr  the  latter  will  make  seTenteen  or  eighteen  TeToIutioni  on  It* 
on  axil  in  tAe  eamc  ipaee  <rf'  time  tliat  it  will  be  earned  once  ronnd  the  tun  br  the 
■HiDa  of  the  alian  b.  At  the  beginning  of  the  opetaEion  of  maahing,  the  naehine.ii 
mit  to  ton)  with  a  ilow  motion ;  bnt,  after  baring  wetted  all  the  mall  b;  one  ren>- 
■aioa.  il  k  diiren  qokker.    For  tbi*  parjoat,  the  aaeendlng  tbaft  /g,  which  giret 


.  s,  ft  {,  lie!  vpn  ■  tube,  /  K,  lAIA  Ii,  ftM  ' 

npon  a  central  ghaA.  Theic  vheda  actuate  tbe  irttnb  m  and  o,  open  the  «ftd  of  Ilw 
boriioalal  Aafl  n  ■ ,-  bnt  the  djataoce  Mweeii  the  two  wheels  A  ami  i  Is  such,  that  Ihej 
cannot  be  engaged  t»th  at  once  wilh  the  wheeli  m  and  o  ;  bnl  the  lobe  ^  g,  to  wbicb 
Ihe;  an  fixed,  it  capable  of  alidiaf  up  aitd  dovn  on  iti  central  aiii  Bofficieully  to  bting 
either  wheel  h  <»:  1  into  gear  with  its  acnTespoading  wheel  o  or  m,  npon  tbe  horiiontal 
«baA ;  and  as  (be  diamelen  of  ■  o,  and  <  m,  are  of  Terf  different  pniportioni,  the  relocilj 
of  (he  motion  of  tbe  machine  can  be  varied  at  pteeaaie,  bf  using  one  or  other,  k  and 
Ik  are  two  lenn,  which  are  foriced  at  Ihor  eitremitie*,  and  embrace  eotUri  at  the  endi 
of  the  lubey  g.  These  lerets  beiag  united  by  a  rod,  1,  the  handle  k  gm»  the  mcana  d" 
moving  [he  tnbe/g,  and  Its  wheela  A  i,  ^pot  down,  to  thmw  either  the  one  or  the  other 
wheel  into  gear. 

The  object  of  boQing  tbe  woR  U  not  merely  erapontiim  and  eoncmtration,  but  extiae- 
tion,  eoagDlalion,  and,  Inallj,  combinatioo  with  the  hop* )  .  nrpoaea  which  are  better  ae- 
eompliBhed  in  a  deep  conAned  topfer,  by  «  motoile  heat,  than  in  an  open  shallow  pan 
with  a  qoiek  fite.  The  coi^ier,  bciDf  ineaaed  abore  in  briekwt^  retains  ila  d^eatini 
temperatnre  math  longer  than  the  pas  CDald  do.  Tlie  waste  steam  of  the  cloae  kettle, 
nmeom,  can  be  ecoMmieally  emj^jred  in  oHnmanieating  heat  to  water  or  weak  wtnlst 
whereas  the  ezbalMioiu  trnm  an  open  pan  wonld  prore  a  nnisanee,  and  woold  need  to  be 
carried  off  by  a  bood.  The  braUng  hat  a  fbnr-^  efect  i  1.  U  concentrates  the  wort;  2. 
daring  the  earlier  stages  of  heating.  It  cocif  erts  the  March  into  sngar,  dextrine,  and  gara, 
by  means  of  the  diastase  g  3.  it  extracts  the  substance  of  the  hops  diffused  through  tbe 
wort;  4.  it  coagulates  the  albutninous  matter  present  in  the  grain,  or  piecipitalcs  it  by 
means  of  the  tannin  of  the  hops. 

The  d^ree  oC  eraporatiou  is  regulated  by  the  matnre  oT  the  wott,  and  the  quality  cf 
the  beer.  Strong  ale  and  stout  fbr  keeping,  require  more  boiling  than  ordtaar;  porter 
or  table-beer  teewed  for  immediate  use.  The  proportion  of  the  water  carried  off  by 
cTaporation  is  usually  from  a  serenth  to  a  sixth  of  the  Ttdume.  Theliops  are  introduced 
dnriag  the  pn^rca*  aC  the  ebullition.  They  terre  to  ^ve  the  beer  not  only  a  bitter 
■nMoatie  taste,  but  also  a  keeping  quality,  or  they  counteract  its  natural  tendency  to 
beeoine  sour ;  an  effect  partly  due  to  the  precipitation  of  the  albumen  and  starch,  by 
their  resinous  and  tanning  constituents,  and  pardy  to  the  antifermentable  properties  of 
iMi  Inpaliae,  bttler  priBciplcv  ethweous  oil.  and  redo.  In  tbete  lespeem,  there  is  Boae 
«t  the  bitter  plants  which  can  be  subatitatea  liw  hope  with  adrantage.  For  stnwg  beer, 
powerftd  ftesk  hops  should  be  selected)  lor  weakv  beer,  an  older  awl  weaker  article 
will  suffice. 

The  hop!  sre  either  boiled  with  the  whole  body  of  the  woit,  or  erCtaeted  with  a 
portioa  of  it  \  and  this  concentrated  extract  added  to  the  rest.  The  strongei  the  hops 
aie,  the  longer  time  they  require  fbr  extraction  of  their  virtaesi  for  strong  hope,  an  hour 
and  a  half  or  two  hours  boiling  may  be  proper;  for  a  weaker  sort,  half  sn  hour  or  an 
boor  may  be  sofficlent  {  hot  it  it  nerer  advisable  to  puth  this  process  too  far,  leal  a  dis- 
agreeable hitlfmese,  without  aroma,  be  imparted  to  the  beer.  In  onr  breweries,  it  is  the 
practice  to  boil  the  hops  with  a  part  of  the  wort,  and  to  £lter  the  decoction  through  a 
drainer,  called  tbejatk  hop-batk.  The  proportion  of  hops  to  iriBtt  is  very  Taiious;  but,  in 
general,  Dvm  a  pound  and  a  quarter  to  a  pound  and  a  half  of  the  former  are  taken  for 
too  lbs.  of  the  latter  in  makins  good  table-beer.  For  perter  «uid  stron;  ale,  2  pounds  of 
■tops  are  used,  or  eren  mwe;  for  instance,  one  pound  of  bops  to  a  boshd  of  unit,  if  tbe 
beer  be  destined  for  the  consumption  of  India. 

During  the  boilii^  of  the  two  ingredients,  much  eotgulatcd  elbuminons  matter,  in 
Tarious  states  of  eombinalion,  makes  its  appearance  in  the  liquid,  constituting  wtwt  h 
called  tbe  beahn;  or  cunUing  of  Iht  leort,  wbea  nutneroos  minate  Socks  are  seen  Ooating 
in  it.  The  resitioas,  bitter,  arid  oily-ethereous  principles  of  the  bops  combine  with  the 
sngar  and  gum,  or  dextrine  of  the  wort ;  but  fbr  this  effect  they  require  time  and  heat ; 
showing  that  the  boil  it  not  a  piocese  of  mere  erapontioD,  but  one  mT  chemical  re*rtion. 
A  yellowls.i-green  pellide  of  bop-olI  and  resin  i^>peara  upon  the  satlhce  of  (he  boiling 
wort,  in  a  sonewhal  fiolhy  form :  when  this  disappears,  (he  boiling  is  presumed  to  be 
completed,  and  the  beer  is  strained  off  into  tbe  cooler.  The  redduary  bops  may  be 
prened  and  used  for  an  inferior  quslity  of  beei ;  or  they  may  be  tioiled  with  fieeh  wort 
and  be  added  to  the  next  brewing  che^. 

Figj,  117,118,  represent  the  copper  ofa  London  brewery.  Fif.  llTisaTertiealtcetiOB} 
4g.  lis,  entmnd-pIanoftheSre-grBteand  flue,  upon  a  soialler  scale :  a  is  the  dine  cop- 
per kettle,  bsTing  its  bottom  eonrex  within ;  b  is  the  open  pan  placed  upon  its  top.  I^'nen 
tbe  upper  part  of  the  copper,  a  wide  tut>e,  e,  ascends,  to  eerry  off  the  Hteeni  ^cnented  , 
faring  the  ebullition  of  the  wort,  which  is  condiicied.  through  four  downwarrto-dnntinK 
tubes,  d  d  (two  only  are  visible  in  this  section),  into  the  tiqnor  of  the  pan  h,  hi  order  n 
Warm  its  contents.  A  vertical  iron  iha/l  or  spindle,  (,  passes  down  through  the  tube  c, 
nearly  to  the  bottom  oT  the  copper,  and  is  thoe  aioBBted  with  an  Iran  anu,  cslled  «   i 


iMMT,  rtU  cHiW  rand  x  tktiia  buf  ia  loofN,  m  pnnmt  tka  hajx  frou  Bdkrlnit  I* 
At  kKlM  pflke  bodcr.  Three  b*M  Hmri,/,  trc  itrelohal  acroM  Ihe  Inlnitn',  la  lopjart 
OaiiaAfejBDtillelattMrmiUtojonelM*.    Tke  ihaft  cmrrta  at  iu  «pt»«r  aid  a  bntf 


■kd,  f,  wwfclag  iitn  ■  kcml  pfatfam  vpoo  the  >zi*  A,  which  tuKf  be  tomd  eitta-  tf 
fHcr  wbjr  hand.  Tbermutr  ihaA  aiay  be  lifted  by  meau  oTlhe  chain  i,  whkh,  gotaf 
mr  no  poQeTa,,  hH  fit  end  |i*Med  mtai  the  irheri  aad  axle  k,  and  it  Innied  br  ■ 
wiach :  J  i*  ■  tnbe  fbr  coBveriag  the  WMlr  Mean)  into  the  ebbmer  m. 

Iln  heat  ■•  applied  aa  (bDoin : — For  healing  the  eoloetal  eoppen  oT  tb«  Londini 
btveriea,  two  aepante  flraa  are  rfqaired,  which  ate  tepaiated  t^  a  narrow  wa9  aT 
Iriefcwnrk,  a,Jlg>.  117,  118.  Thedo(teddrdea'a'fndieal«t  the  Urfett  dmufereneenf 
tke  upper,  aad  f  f  fti  bonoa  i  o  o  are  Ihe  grate*  npcm  whkb  the  eoak  are  thrtnm, 
mC  Ibroafh  fclding  ioan  (ai  of  old),  bal  threap  a  «har1  ilantlng  iron  hopper,  ikown  at 
f,M-  117,  baih  in  the  wall,  and  kept  coMtantlf  Blled  wiih  Ihe  hiel,  in  older  to  exdode 
iWaii.  Thae  Ihe  linrcfMiatBnorMabgfti  icnltcd  before  it  reachea  the  grate.  Ahova 
tie  hopper  ft,  a  nairow  ebanad  il  prOTided  for  the  admioioB  of  alinoaiAerical  air,  ia 
nth  fouititr  Bierdj  aa  ma;  ha  reqnUle  to  complete  the  eombaillon  tt  Ihe  tioakt  <f 
lit  eoala.  Bdiisd  eadi  grate  there  <•  a  Gre>teidge,  r,  whieb  reflects  the  flame  apward^ 
od  oBKa  it  to  pU]>  apcB  the  bottom  of  the  copper.  The  bomt  air  Iben  paasct  mnnd 
the  rapper  ia  a  acnucirealar  Sne,  >  i,  from  which  ft  fowl  oflT  into  Ihe  ehunner  tr,  oa 
*hcac  under  end  a  ilidiBE  daoiper-plale,  ',  U  placed  for  lempeiinf  the  drauf  ht.  TTIiea 
aid  air  ia  admitted  at  thij  onBee,  the  combiiilion  of  the  Ihel  Ii  Immediatpljr  cheeked. 
Tbcft  ia,  heaides,  another  dide-plate  at  the  entrance  of  the  tlanting  toe  into  the  Tcrtical 
ihiBBej,  for  re^IalinK  the  plajr  of  the  lame  ander  and  aronnd  the  copper.  If  the  plan 
I  be  opened,  and  the  other  plate  ahot,  the  power  of  the  fire  ia  anipended,  aa  it  onghl  ta 
K  at  the  tnae  of  empiTint;  the  copper.  Immediatclr  over  the  grate  ii  a  bridi  ardi,  •,  to 
fiMect  the  ftirnt  rdRc  of  Ibe  copper  (hm  the  first  impoliian  of  the  flame.  Tbe  chlm- 
■T  ia  mpported  upon  iron  pJUan,  v,  e  ;  u  ii  a  caTitf  cloced  with  a  dide-platr,  throng 
ahifk  tbe  ariie*  mar  be  taken  onl  fhno  behind,  by  meant  of  a  long  iron  hook. 
^  /y.  119  r«|»c»enti  one  of  the  ^niee-coeki,  which  are  aied  to  make  the  conuna- 
"ralVma  oT  tlw  pjpci  with  the  pumpa,  or  other  paiti  of  Ihe  brewerr.  a  b  repreienta 
te  pipe  IB  wbi<^  tbe  cock  it  placed.  The  two  partt  of  thia  pipe  are  acrewed  to  tha 
ale  of  a  box,  c  c,  in  which  n  alidcr,  *,  riaea  and  TaOs,  and  lntnte]7t*,  at  pleamre,  Ita 
l^mge  of  the  pipe.    The  alider  it  motcd  b;  the  nd  a.    Thit  paaaea  throngh  a  duffiag- 
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us  BSSB. 

box,  in  the  top  of  the  box  whieh  eoataiuM  th<  lUder,  and  hu  tlis  raak  b  (utanod  to  it, 

Tba  nek  ii  moved  by  a  pinion  fixed  upoQ  tlia  uda  of  a  handls  <,  and  tlie  nuk  and 
piaion  an  uoaUined  in  a  frune  (<  which  ia  lapported  b;  two  mllars.  The  fraim 
ooDtaina  a  (null  roller  behind  the  nek,  irbicb  bean  it  up  towiirdi  iJia  piuion,  and  keep* 
iti  leeth  up  to  the  teeth  of  the  picioD.  Tba  alider  a  a  made  to  fit  aconratelj  against 
the  internal  Burfaca  of  the  box  c,  and  to  bear  against  thia  aurface  bj  the  prewun  of 
a  aprioKi  BO  aa  to  make  a  perfectlj  close  fitting. 

J/igTlW  u  ■  Bmall  cock  to  be  placed  in  the  eide  of  the  Rreat  (toro  tM*>  for  th« 
pDrpoBC  of  drawing  off  a  •mall  quantitj  of  besr  to  taate  and  tiy  it«  quality,    a  la  a 


otlier  end  of  the  tnbe  b,  a  ping,  o.  ia  fitted,  bj  grinding  il 
in  by  ■  serew.  Tbia  plug  has  a  hole  np  the  centre  of  it,  and  from  this  a  hole  pro- 
ceed aide-iriae,  and  eorreapondB  with  a  hole  made  through  the  aide  of  tiie  tnbe  wh«n 
the  eoekiBopen;  but  when  thejilngeia  turned  round,  the  hole  will  not  coincide,  and 
than  the  ooctc  will  be  ahuL  d  la  the  handle  or  kej  of  the  cock,  bj  whieh  it»  plug  ia 
turned  to  open  or  ahnt  it :  this  handle  ia  put  up  the  bore  of  tbe  tnbe  (the  cover  k 
being  first  unscrewed  and  removed),  and  tha  end  of  it  is  adapted  to  fit  the  end  of  the 
ping  of  the  cock.  The  handle  has  a  tube  or  pnaeaga  bored  up  it,  to  conver  the  beer 
awny  trom  the  cock  when  it  ie  opened,  and  (rom  this  the  passiige/  through  the  han- 
dle, leads,  to  draw  the  beer  iato  a  class  or  tumbier.  The  hole  in  the  side  of  the  plus 
ia  ao  arranged,  that,  when  the  handle  ie  turned  into  a  perpendiaular  direction,  witL 


1  we  tuoe  B  IB  Bcrewea  lae  uip  oi 
:d  by  a  small  cup,  from  which  project 
0  c^by  which  the  peg  ia  turned  round 
ak.    The  onp  round  tbe  other  part  of 


metimea  happens  Ihat  a  great  uoop  of  the  1 
weight  would  strike  out  any  cock  which  had  a  projection ;  and,  if  t^  happened  in 
the  night,  much  beer  might  be  lost  before  it  was  discovered.  The  cock,  above  de- 
scribed, being  almost  wholly  withinside,  aod  having  scarcely  any  projeotion  beyond 
the  outside  eorEsce  of  the  toa,  is  secure  from  this  accident. 

Fig,  lai  is  aamall  contrivance  of  a  vent  pef;.  to  be  screwed  into  tbe  bead  of  a  common 
cask  when  tba  beat  is  to  be  drawn  oiF  from  it,  and  it  il  necessary  to  admit  soma  air  to 
allow  the  beer  to  flow,    a  a  repreaeuta  a  portion  of  the  bend 
of  the  cask  iato  which  the  tube  b  is  screwed.    The  top  of 

|hc  this  tube  is  surrounded  h — "  —  ' — »-;-i-  — ^--^ 

tbe  two  small  handles  a  o, 

to  screw  it  into  the  cask.  -      .         -   i  — 

the  tube  is  filled  with  water ;  into  this  a  small  cup^  o,  ii 
verted;  in  conseqnence,  tbe  air  can  sun  admission  into  ine 
eaafc  when  tJie  pressure  within  is  so  Ru"  diminished,  that  Qia 
tit  will  bnbbla  up  through  the  water,  and  enter  beneath  the  small  cnp  Jt. 

Tbe  moat  efficient  substance  for  fining  beer  hitherto  discovered  ia  iainglais,  which  is 
prepared  by  solntion  in  vinegar  or  old  stale  beer,  and  this  solution  ia  afterwards  reduced 
with  tbin  mild  beergenerally  brewed  for  the  purpose,  in  nil  large  establishments,  from 
a  raw  or  return  wort.  It  must  Deitbepaaaed  throngh  a  fine  hair  sieve,  by  means  ot 
rubbing  it  down  with  a  hard  hair-brush,  and  brought  to  the  proper  consisteacy  by  thin 
mild  beer.  If  properly  madc^  it  will  be  dear,  transparent,  and  free  from  fecolenciea. 
Finings  serve  excellently  to  remove  any  extraneous  matter  that  may  be  found  fioatin^ 
in  the  beer,  and  thus  changes  it  from  bright  to  brilliant.  The  common  quantity  used 
ia  fi^  a  pint  to  a  qnart  per  barrel,  according  to  the  nature  of  the  beer. 

To  ascertain  whether  the  beer  is  in  a  fit  state  for  fining,  put  it  into  a  long  glan 
cylindris  vessel,  and  add  to  it  a  teaspoonful,  or  thereby,  of  tbe  fining;  then  give  th« 
fixture  agoodshaki^  by  turning  the  vessel  np  and  down,  after  eloung  It*  mouth  with 


,.«   nCoOJ^Ic 


tapi^teiktht^  irttebca-hHkera  irel]  kreweir,ltaiptitiidetob«<!MMbf^ 
>9  be  «<«•  tkowi  br  the  mixtuv  gMting  Ihidr  and  Mrd; )  •  brbhl  porltoo  will  gea«r- 
■IfikDW  itself  allbe  faottaoi  or  nkUle  i  ■ItO' whick  the  bingi  will  grutnallj  moaot  to 
Ihe  lap,  taking  op  all  the  imporilln  aloBS  vith  them,  tin  the  whole  beetmet  briUiiDt 
Gooc  ha*e  «uil  thai  the  ini^  thonld  eanr  ibe  inpwltiea  itowa  la  the  bottom ;  bat 
thii,  •e«ardiii«  lo  Mr.  Naefc,*  taket  ptaea  oal;  with  itabborn  beer,  whkh  would  not  be- 
OMe  Ibom^^  brif  hi  with  uf  OMtitr  of  flaingi  which  codU  be  introdMed.  FiMlap 
ban  aaaallr  a  (pedfie  gnrilT  of  fion  I-OIO  U  I-0I8,  and,  when  added  to  beer  in  a  St 
naditiaa  Cat  lamg,  iaTariabljr  go  to  the  top,  and  not  to  the  bottom.     In  AbIuk  beer  !■ 


Beo'  btewad  fitaa  imperfecUr  malted  frain,  or  finm  a  mlstoTe  of  unit  and  raw  eom, 
girca  «  fenncntatioa  ^ile  diflaent  in  laTor  fhm  that  of  beer  &Mn  nond  mah.  Tim 
BOK  m,  in  bet,  the  bat  guide  to  the  eiperieaeed  Lraver  for  aKcrtaialng  wtarther  hit 
{KKHB  ■  going  am  wen  or  Si. 

Hapiaim  'n  «  morbid  itate  afbcer,  wUch  It  beat  nmedied,  awiwding  to  Mr.  Bladi,  by 
r'f^Bg  the  beer  islo  a  rat  with  a  falae  bottom,  and  adding,  per  banrel,  4  or  5  pound*  of 
bap^  talcea  gndnaUr  away  after  the  firtt  boQinga  of  the  wortt)  and  to  than  may  be 
aided  Bbont  half  a  ponnd  per  band  of  Bmatanl-aeed,  Boom  the  beer  at  the  hope  are 
padaaSr  iatndotEd,  and,  ia  aome  ■lOBlh^  the  rapioeot  wiL  be  petfeetlf  eared.  Th« 
keerahoBld  be  draws  off  from  bdow  the  falae  botttm. 

f<E  thomctieal  TiewB,  tee  FaaMsmTiolf  I  and  IbiWMt-eooting  tppaiatm,  ■eeRzrai- 

Tbc  qnantitr  of  beer  and  ale  axportodftwa  the  United  Kingdom  anonnted  in  ISW 
to  18^480  h*rMl%  and  iit  1S6I  to  tgi,«Sa;  the  dMlarod  Tdne  baiBg  TwtMctiTal* 
iaSjlIM/..  and  071,87*1 

^  (Batuui),  th*  Qermani  from  lime  immemorial  hare  bean  baUtnaUj  boar 
1,  and  have  ezereiaed  Dinoh  of  their  teehoieal  aod  leientiflo  ikill  in  the  prodno- 
tioo  of  bwr  ol  manT  diffsreot  kiada,  oome  of  whiefa  ar«  little  known  to  our  nation, 
while  on* at  least,  called  Baiariaa,  poausMa  eieellent  goalitiai,  antitliag  it  to  the  at- 
tc«tioaafellbrewenaiideonaamenof thiibereragA  lliepeealiaritieiia  thamano- 
bctnre  of  Bararian  beer  hare  reeentlj  attracted  the  attention  of  the  moat  eminent 
ehemistt  in  Germaur,  capeeially  of  ProfsaaorLiebi^  and  madi  aaw  light  ba*  (btreb j 
beeo  thrown  opon  thia  eorioua  portion  of  Tegetable  ehcmiatry,  whioh  I  ihall  aodear- 
■ir  to  reHect  u[»d  the  prewnt  article. 

na  IbUowing  ii  a  lilt  of  Uie  principal  been  at  present  brewed  in  Garmanj, 

I.  Brown  beer  of  Menebarg;  of  pare  barley  malL 
t         —  —  barley  mal'    " 
8.         —               barley  mall,  potatoea,  and'beeb 

4.  —  refined  beetroot  lyrnp  alooe. 
Sl  Cerent  or  thin  beer. 

8.  Berlin  while  beer,  or  ths  Champagne  of  the  nortt. 
7-  Broyhan,  a  bmooa  HanoTcrian  beer 

5.  Doable  beer  of  OrflothaL 

8.  Bararian  beer ;  I.  Summer  beer ;  1.  Winter  beer. 

10.  —  Bock-beer. 

II.  Wheat  Xo^cr-beer  (ilowly  lenneated). 

11.  White  bitter  beer  of  Ertiingen, 

CoDaiderable  intereatarDoag  men  of  acience,  in  faror  of  the  Bararian  beer  prooM^ 
haa  been  ezeited  erer  dnce  the  appearance  of  Liebig*!  Organic  Chemiatry,  fint  ptib- 
lidted  abont  twelre  yean  aso.  In  the  iiitrodactioo  to  thia  admirable  work,  he  tayt, 
"Ike  bern  of  Ea^^nd  and  Franoe,  and  the  moat  parte  <tf  tboae  of  Germany,  become 
gndoally  conr  by  eontaet  of  air.  This  defect  doea  not  belong  to  the  beer*  (^  BaTaiia, 
vlaeh  may  be  preaerred  at  pleatnre  in  half-fnll  caake,  a*  well  ae  full  one*,  withont  al- 
teratiDa  in  -  the  air.  Tliii  preciooe  qtialit^  mnet  be  aacribed  to  a  pernliar  prooea* 
ioqtlajed  for  fermeotitig  the  wort,  called  in  German  unl*T^*hniiiff,  cw  facmenlation 
tram  bdov;  which  hMaolTedoae  of  the  fiowt  theoretical  problem*. 

'Wort  i(  proportionally  rioher  in  loluble  gluten  than  in  engar.f  When  it  ia  aetto 
famwntbv  the  ordinary  prooeet,  it  evolvet  a  large  qaantity  otyeait,  in  Uie  itate  <rfa 
iuek  froili,  with  bubble*  of  earbonio  acid  |^  attached  to  it,  whereby  it  ia  floated  to  the 
milaca  of  the  liquid.  Iliii  phenomenon  i<  eaiily  explained.  In  the  body  of  Ibe  wort 
alaog  aide  afpaitieleaafiugardecampoainj^tllerearepartieleaof  gluten  belBgozidisad 

iemwBtm;  at  iMtt no exptrinMob^ kDom  to  m^ 


*Tnalki«  Unrwbt,  tro,  &  K. 
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IH  BEER,  BAVARIAIT. 

K  tbe  ujDQ  lime,  mad  enrekplaf  ■>  it  were  Ui«  (brmer  partkln,  whfca  Ih*  caibcdi 
kcid  of  the  angar  and  the  insoluble  iermenl  from  the  glnt^  being  BimLtmneowil}  pt* 
duced,  shiiuld  maluallr  adbero.  When  the  melamarphiMii  of  the  mgar  it  Moqdetel, 
there  remain*  ttill  a  large  quantit)'  of  gloten  diMolved  in  the  fermented  liquor,  which 
glsten,  in  virtae  of  ita  teadener  to  appropriate  oxygen,  and  U>  fet  deeoiop(Med,indiic(i 
alio  the  transformation  of  the  alcohol  into  acetic  acid  (Tinegar).  Bat  were  aU  Iba 
■Batten  sntcepliUe  of  oiidizement  aa  well  u  this  Tisegar  ferment  renMred,  the  teer 
would  tberebf  lose  its  faculty  of  becoming  soar.  These  condllioat  ar«  daly  fnUUled  in 
the  process  followed  is  Bavaria. 

"In  that  conatry  the  malt-wort  is  aet  to  ferment  in  open  backs,  with  an  eitensiTe  mi>- 
faee,  and  plared  in  cool  ceUara,  haviag  on  Blmospfaeric  lemperatare  aot  ezceedinB8*Dt 
10°  ceat^rade  (46)°  or  00°  F.).  The  operation  iosle  from  3  to  4  weeksj  the  carboak 
acid  is  disengaged,  not  in  large  bubbles  that  burst  on  the  surface  of  the  liquid,  bnt  in 
very  small  Teticles,  like  (boeeof  a  niiieml  ntrr,or  of  a  liquor  saturated  with  carboaii 
add,  when  the  pressure  is  removed.  The  larface  of  the  fermeating  wort  is  ahrayi  ia 
eoataci  with  the  oxygen  of  the  atmosphere,  as  it  ia  hardly  covered  with  froth,  and  as 
all  the  yeast  it  deposited  at  the  bottom  of  Qie  bade  nndsr  the  fonn  of  a  Tcry  viscid 
sediment,  called  in  G«nDaci  laUirk^t, 

■'  Is  order  to  form  an  exact  idea  of  the  difference  between  the  two  pnicewea  of  ftp- 
mentation,  it  must  be  borne  in  mind  that  the  metamorphosis  of  gluten  nad  of  azolited 
bodies  ia  genenl  is  accomplished  sneeeasirely  in  two  principal  period*,  and  that  it  b  ia 
the  JiTtt  that  the  gluten  ia  tranafoimad  tn  the  iaterior  of  the  iiqoid  into  aa  insolable 
ferment,  and  that  it  separatee  ahmgtide  of  the  carbonic  acid  proceeding  fhnn  the  mgu. 
This  separation  ia  the  conseqnence  of  an  absorption  of  oxygen.  It  is,  however,  hanity 
possible  to  decide  if  this  oxygen  comes  Irom  the  ao^ar,  fl^  the  water,  or  even  fhon 
aa  intestine  change  of  the  ghiten  itself,  or,  la  other  wtuds,  whether  the  oxygen  coid- 
biaes  directly  with  the  gluten,  to  give  it  a  higher  degree  of  oxidation,  or  whetho' it  lays 
hold  of  its  hydrogen  to  form  irater. 

"This  oxidalioa  of  tha  gluten,  fhmi  whichever  cause,  and  tlie  transformation  of  the 
•i^ar  into  carbonic  acid  aad  alcohol,  are  two  actiimsso  correlated,  that  by  an  exdnaioa 
of  the  one,  the  other  it  immediately  stopped." 

The  MptrJUiai  femwut  {cUrlu/i  in  Oeitnan)  which  oover*  the  turAice  of  the  ftr- 
mentiog  worics  is  glntea  oudiied  in  a  state  of  pntrefaclion  |  o&d  the  ferment  of  dttpMtf* 
Is  the  fUuten  oxidized  in  a  state  of  irimaewiui*. 

The  surface  yeast,  or  bano,  excites  in  liquid*  containing  sugar  and  gluten  the  sane 
alteration  which  itself  is  undergoing,  whereby  the  sogar  and  the  gluten  sufTeT  a  rapid 
and  tumultnous  metamorphosis.  We  may  form  aa  exact  idea  of  the  diflerent  states  of 
these  two  Vinda  at  yeast  by  comparing  the  tttptrficial  to  v^etable  matters  putrefying 
at  tbe  botlocQ  of  a  marah,  aad  the  boUom  yeast  to  the  rotting  of  wood  in  a  state  of 
trfmaoHuit,  that  is,  of  slow  combustion.  The  peculiar  condition  of  the  elements  of  the 
ttdimml  ferment  causes  them  to  act  upon  the  elements  of  the  sugar  in  an  extremely 
slaw  manner,  and  excites  the  change  into  alcohol  and  carbonic  acid,  without  that  of  the 
dissolved  gluten. 

Sugar,  which  at  ordinary  temperatures  has  no  tendency  to  combine  with  oxygen, 
enters  in  the  above  predicament  into  fermentation  j  but  the  action  ia  rendered  much 
slower  by  the  low  tecDperature,  while  the  aSnitj'of  the  dissolved  gluten  for  the  oxygen 
of  the  air  is  aided  by  the  contact  of  the  sediment.  The  anperficlal  yeast  may  be 
removed  without  stopping  the  fermentation,  but  the  under  yeast  can  not  be  removed 
without  arresting  all  the  phenomenaof  diaoxidatlonof  the  second  period.  These  would 
immediately  cease  j  and  if  the  temperature  were  now  raised,  ibej  would  be  succeeded 
by  the  pbenomena  of  the  first  period.  The  depoaite  does  not  excne  the  phenomeas  ot 
tumultuous  fermentation,  lor  which  reason  it  is  totally  unfit  fbr  ponification  (bresd- 
balcing),  while  the  snpeifieial  yeatt  alone  it  suitable  to  this  purpoae. 

If  to  wort  at  a  temperature  of  IVon  46jp  to  (W  P.  the  top  yeait  be  added,  «  qnlet 
slow  fermentation  is  produced,  bnt  one  accompanied  with  a  rislDg  np  of  the  maM,  while 
yeatt  collects  both  at  the  sarthce  aad  bottom  of  ibe  backs.  If  this  deposite  be  removed 
to  make  use  of  it  in  other  operations,  it  requires  by  little  and  little  the  characters  of  the 
MmUrii^  and  becomes  ineapaUe  ti  exciting  the  phettomena  of  the  first  fenneiiting 
period,  causing  only,  of  59*  r.,  Ihoee  of  the  second ;  nunely,  sedimentary  fermentation. 
it  raast  be  careAilly  observed  that  the  right  Mnitiitfk  it  not  the  precipitate  which  falls 
to  the  bottom  of  backs  in  the  oidinary  fenaentatioa  ot  beer,  but  Is  a  matter  entirely 
different-  Peculiarpains  must  be  taken  to  gel  it  genaine,  and  in  a  proper  condition  U 
the  eommencemenl.  Hence  the  brewers  of  Hessia  and  Prussia,  who  wished  to  BiBlce 
Bavarian  beer,  found  it  more  to  their  iaterett  (o  aend-for  the  article  to  Wurtibnrg,  ov 
Bamberg,  in  Bavaris,  than  to  prepare  it  themselves.  When  once  the  due  primarr  fer- 
mentation has  been  established  and  well  regulated  in  a  brewetr,  abnndauee  of  the  tiwe 
nattrhtft  may  be  obtained  for  all  fVkture  operations. 


fK  ■  VM  Hifc  ta  taipmtt  «  m  tov  leaparalan  ^Mk  JapMito  iMlr,  th«  prtMMt  of 
•e  MtH*^  ii  lk«  fint  hm4jI>m  CMcMiid  to  Iki  wil^MOtphwii  of  Ikc  Med>aw, 
tn  It  ii  Ml  tonpMcit  to  triof  akoat  tha  atMatioB  sf  the  fflmea  dJMolnd  w  tt*  wor\ 
Mrf  itt  biBsTorBUio*  imt*  m  bKh*)*  •»■.  TU(  tiwa««  bm*  be  Meoapllikc4  « 
A«  MM  of  tke  atMwpherical  inTfc«> 

Im  tke  mdncT  of  mIhUo  ^«tM  10  alMtli  oxTgrn,  ud  ia  Uw  free  uecM  af  Dw 
air,  aM  the  WMwIttioaa  mteewaiy  far  itf  frfwataaiii,  gf  ttow  tmtt^m$tlam,  are  to  be  tbaaJ 
lliikMnrB  that  the  ^caeaee  of  osntaaad  ■riaUeflalca  an  abolke  coBditiouaf 
aef>ifc>lieatTiaegat-»riUBt),baltltgf  aiaaoi  IfcaoaJropeai  fcrikiaproecMiwqaini 
amapuatateofa  cntuadmlioB  (w  the  alcohol  to  aKperieaea  thh  ilow  eoMhaiika. 
c,  br  acl*liag  that  t^ipetatare,  tha  eoKbaHioa  (Mtidatioa)  of  akofao)  i*  oh- 
i,  while  the  gtolea  alone  eonblBea  vlth  the  oirien  of  the  air.  Thia  propatf 
■aea  not  bcltAg  to  aleehot  at  a  )ov  teaiparatnra,  ao  that  doriag  the  atidatlaa  ia  thii 
onaaTthe  ctBteaiOe  alcohol  exiiti  akojiaide  of  it,  la  the  MmeeoBdiboaaa  the  flalea 
iliiaiaili  ar  aalphanipi  aeU  fa  the  vmM  wlaw.  Ia  wiKca  m«  Mre«MMd  with  tha 
haea  of  baraiag  nilphar.  the  oxfgea  which  woaU  have  eo«Uaad  at  thaaaaaiia* 
«rtt  the  i^Biea  aad  the  akohol  Am*  mK  aelae  dther  of  ihcM  ia  wiaat  which  ba*a  beea 
tatieetcd  to  a<>(>fn^  bat  it  anilei  itaeU*  to  the  nlpharaaa  aeU  to  eoavan  U  iala  tha 
i^ihane.  The  aettoa  called  uilimtttrf  (bmeatatioa  ii  thenflre  ■atelj  a  aianll^ 
Mini  Mcbmorphaait  of  patftActioa  aadahnroo«b«Mioat  tboit^ar  and  IbemfarUh 
fUM^,  aad  lh«  Mdnble  glaiea  pta  ootidiaed.  Ml  M  the  MireMe  t£  the  oxjrgea  of  the 
warn  aad  the  t^ar,  but  of  the  exnea  of  the  afa,  aad  the  glatea  thea  thlli  in  tha  fa- 
lrf>bl«  atata.  The  proeeaa  of  Appett  for  the  |ra«ervadaa  of  ptwrWoa*  ii  Ihnadad 
apa«  the  aaate  pmd^  aa  the  BaTariaa  pmcaaa  oTftnaeatatiMi  ia  which  all  iha  p^ 
tnaciUe  Bailem  aie  aeparated  br  the  tateneatioB  of  the  air  al  a  taaparaloK  laa  law 
Ibr  Ute  ale^ol  to  betoaae  otidiied.  1^  renoviag  than  ia  thja  way,  tha  teadencr  ef 
the  %e«r  ta  pvm  ton,  or  to  tnAr  a  Ruiher  dwmfe,  ii  fteresM.  Apperf ■  naihed 
an—iaa  ia  plad^  in  ptutaec  of  TcieUMea  or  bmbI  which  we  wiA  to  pTcaerra  tha 
axnea  ti  a  high  teaipcTatare,  ao  ai  to  ^odaee  alow  ceabaaliaB,  bat  witheai  pab*- 
IhBttia  m  eren  fementaliMi.  Bt  remotiag  Ike  taaidaarT  txjfta  aAar  tba  ccwbaalioa 
ii  Aaiihcd,  bH  the  eanaea  of  an  attenor  change  an  removed.  In  tha  aedknaalaiT  to' 
aaalafiw  nriirm.  an  tataove  the  Batla  which  a^artfacM  tha  cMibaalioa g  wharaaa^ 
anikc eoatrarr,  in  the  nethod  of  AnMitf  ««  row**  that  wMck  pmdaeca  il. 

H  B  aaeaiaia  whether  the  diaaolred  glelEB,  in  bring  coaTerted  Into  iaaalaUe  jmm 
hTth«actia«oftbeeTTren,eaa>biiieida«cltTvafctheaiTgeni  that  ii  la  ear,  whethea 

theyeartd"' *  '  ....   - - 

litjafaxnen.  Ttutqaeation  ilialhetTCiTaBenlltofolTebranalTaii. 
he  lagarted  aa  a  hjibngeBaled  conHaaiioa,  it  (a  ebriow  thai  in  tte  fi 
vine^aBai,  and  matt-wort,  the  Itrdrogea  wW  be  caitied  off  by  tha  o> 
aetuB  wiU  then  be  the  lame  ai  the  Kaarfbimatioa  ofakohol  into  aUakW 
Eoatact  of  the  atraoapbere  ii  eidaded,  Ihii  DXTgea  caa  netcrideallTbaM 
riranmoriheair,  or  (himthoaeafae  waieri  Ibr  it  can  nM  he  aappaacd  that  o>no 
arSt  take  hrdngoi  from  tte  water,  in  order  lo  recompnaa  water  with  the  hydragen  of 
hghiteu.  The  elniMoti  of  the  tacdUfam  mail  thereibra  fnraiah  thia  oxji^ea  |  aria 
AeoouBE  of  lberonnal)aBofthereaft,aportiimariheiagarwillbedeeoopaaad|  bat 
OA  ^cmpeaitioa  ii  not  of  the  M«e  kind  at  that  wbicb  reanlu  (yem  the  imniadlata 
■1  laiiMMiilawli  of  the  ingai  into  eattoaie  acid  and  aleoboli  beaeea  ewtaia  punka  of 
Ae  aapr  will  afford  neiAwi  ahohol  Mr  carbonic  acid,  bat  k  wDl  jrield  I«m  aigaaaial 

CHcm  from  its  dementi.    Hese  predacU  o<  ''  '" 
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(qBiTilentlotheragaiwhiehthcTeontain,beeaiiaeB  certain  portion  of  the  mfirae 
fiv  tbeoaddatkinoflhe  ghiten,  and  ii  nol  tranalbnned  UkelhenM.  Bat  whenenrtha 
BtMT  tms  arriTed  at  the  aecond  period,  the  prodnrt  ia  alcohol  oa^t  to  be  aqaiTaleat  ta 
k  qaaNthj  of  aogar  preaeat,  u  bappeu  in  all  feimeMattoni  whieb  are  not  aceaM- 
[anifd  ^th  a  Aunution,  bal  a  dtaappeannee  of  tke  yeart.  It  ii  wed  aaenlaiaed  thai 
*ort*  lanilk  in  the  BaTuian  treweriei  10  or  Ht  per  cent,  nwie  akobol  than  dtoy  do 
hj  the  ordhiarT  proeem  of  ftmeBtation.  It  b  alao  a  wall.«alabUBfaed  Ihct  that  in  the 
Tiaafaftir*  of  ipiriti  from  polatoe*,  wtiere  no  yeail  it  prodncad,  ar  DNrdy  a  qtiaMin[ 
iwiniMiiiliai  to  the  propoiUoa  of  bailer-anlt  added  to  the  polBio.wart,  a  qaMtity  «r 
tledHii  may  be  peodaccd,  at  tito  of  carbonic  acid,  cotvatpMdiag  naelty  ta  the  qaa» 
t^  of  carton  is  the  fenia  onplored.  Bat,  oa  the  eontnur,  in  the  ftrmeatatioa  af 
btei4Do(  jtticc^  f>  it  hardly  poMMe  to  detenuM  preeiMly,  mn  the  qnantfty  of  eifb 
hnc  acM  erohred,  the  qntinwy  of  ngar  conCaioed  in  the  heali,  for  there  ii  atwaya 
km  carbooie  aeid  Ihan  the  faiea  of  the  fteih  tool  wvnU  hniah.  Ia  «tnal  ndamta, 
Ac  beer  made  by  the  mtariufl  Mooem  coataini  man  ahohal,  and  la  thanfaa  MR 
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Tlie  tempnatnie  tt  whkh  Ifatmeatatioa  b  emied  on  hu  ■  tot  Biukcd  tailMaM 
wpoa  the  qoMititj  or  Bloobol  prodneed.  It  it  knovs  that  tLe  juice  of  beeli  Mt  to 
iomeat  between  86*  and  96  Fabi.  docf  not  rield  aleobol,  tnd  iu  sngar  ia  repkced  by 
«  IcM  oxfiieiialed  Jtabatance,  numniU,  and  lactic  acid,  Maulling  tion  the  miicila^ 
In  proportion  ai  the  temperature  ia  lowered  tbe  mannils  feimenlation  '<'"''"liWr 
Ai  to  asoticed  jnicea,  however,  it  ia  hardl;  poaaible  to  deBoc  the  cooditiotu  nnder 
which  the  trattBfnnaation.orilie  tmr  will  twte  place,  without  being  accompanied  toi^ 
uolhei  deeompoaitiaD  which  modifiea  ita  prodncli.  The  renoenlatioB  ot  beer  bf 
itpimU  demonatiateg  that  br  the  aimnltaneona  action  of  the  oxygen  of  the  air  and  n 
low  tempetatore,  the  metamoi^uiaif  of  tagu  la  effected  ia  a  compiele  manDcr;  tat 
tbe  TCMdi  ia  which  (he  operuloa  i*  carried  on  are  n  diapoaed  that  the  oxygen  of  thv 
kir  na;  act  npon  a  anrfaee  great  enough  to  tiansfonn  all  tbe  gluten  *d1o  insoluble 
yeatl,  and  thua  to  preaent  to  the  fngar  a  matter  couilonlly  undergoing  dccompoaitiotu 
The  oiidixement  of  the  diaiolTed  glntca  goes  on,  but  thVt  of  the  alcohol  reqnirea  • 
kigher  temperatnre;  whence  it  can  not  aufier  eremacanaia,  that  ii,  acetiflcalion,  wr 
eoBTcrtion  inio  linegai. 

At  the  beginning  of  tbe  fermentation  of  nuil  and  woil,  the  quantity  of  mattei 
undergoing  change  ia  obrionaly  the  laixett.  All  the  phenomena  which  aecompanr  it, 
the  disengagement  of  gaa  aad  the  riae  of  temperature,  are  moat  aetiTe  at  thii  period^ 
ud  in  proportion  aa  Ote  deeompontion  advance*,  the  external  aignj  of  it  become  lea* 
perceptible,  without,  however,  duappearing  completelr  before  tbe  traiuformation  h*a 
leaohcd  ita  limiL  The  alow  and  continuous  deeompoeition  which  succeeda  to  the 
rapid  and  violent  diaengagement  of  gaaea  i«  den<Hninated  the  o^er  or  comptrmttitaTj 
bmenlation.  For  wine  and  beer  it  laati  till  all  the  angai  haa  diaappeared,  m  that  t)M 
■pecific  gravity  of  the  liqnora  pragTeaaively  diminkhea  during  icvenl  mootba.  Thit 
alow  fermentation  i*  in  moat  caaea  a  truly  depoutarj  fermentation  g  for  by  the  pro- 
grewive  decomposition  of  the  let*,  the  angai  ttill  in  aolntion  geta  comjdetely  trant- 
formed ;  bat  when  the  air  it  excluded,  that  deeompoaition  doe*  not  occasion  tbe  com- 
plete aqpuation  of  the  axotited  matters  in  an  insolnble  thape. 

In  aevernl  itale*  of  the  Gciman  confederation,  the  fovorable  inBuence  of  a  rational 
pcocet*  t)t  fermentation  upon  tbe  quality  of  the  beeia  haa  been  fully  recognised.  In 
the  Gruid  Datehy  «t  Hesse  oonddenible  jveninms  were  proposed  for  the  brewing  of 
beer  according  to  the  proceta  punned  in  Bavaria,  which  were  decreed  to  those  brewera 


overv  of  the  true  practical  ODwlitiau*  which  theory  had  foreseen  and  prescribed. 

Neither  tbe  richnet*  yi  alcohol,  nor  in  hopt,  nor  both  combined,  can  Mnder  ordinary 
beer  Own  getting  tart.  Ia  England,  says  liiebig,  an  immense  capital  it  sacriBced 
to  preaerre  the  better  uattM  of  ale  nod  porter  &om  sonnng,  by  leavbg  them  for  sevoal 
ycara  In  enormoa*  tut*  quite  (hll,  and  very  well  doaei^  while  their  tops  are  covered 
with  sand*  Thit  tretdment  b  identical  with  that  applied  to  wines  to  malic  thmi 
depotite  the  wine-alone.  A  alight  Irantpii»tion  of  air  goes  on  in  this  ca»e  Ibrongtk 
Ihe  porea  of  the  wood )  bnt  the  quantity  of  aioUzed  matter  coatftined  in  tbe  beer  is  ao 
great,  relatively  to  the  prop<^on  of  oxygen  admitted,  that  this  element  can  not  aet 
■pan  the  alcohol.  And  vet  the  beer  thus  managed  will  not  keep  sweet  more  than 
two  BMlh*  in  emaller  caaks  to  which  air  bat  access.  The  grand  secret  of  the  Munich 
fcteaeia  ia  to  conduct  the  fermentation  of  the  wort  at  loo  low  a  lempermture  to  permit 
tt  Ihe  acetificatioB  of  the  akohol,  and  to  cause  all  the  azotized  matters  to  be  com- 
fiately  separated  I7  Uie  intervenliwi  of  the  oxygen  of  the  air,  and  not  by  the  sacrifice 
of  the  sngar,  It  is  only  in  March  and  October  that  the  good  store  beer  is  begun  to  be 
made  in  Bavaria. 

In  our  ordinary  brearerie*,  the  ctfpion*  disengagement  of  carbonic  acid  from  the 
frothy  top  of  the  fermenting  tnna  ud  gyle*  prevents  the  contact  of  oxygra  from  the 
werta  i  so  that,  aa  the  gluten  can  not  be  oxidiied  by  the  air,  it  attracts  oxygen  from 
the  sugar,  and  thus  gives  rise  to  several  adventitious  bydrogenated  products,  jatt  aa 
tbe  fetid  oil  it  generated  in  the  rapid  fermentation  of  epirit-wash  by  the  distillen.  In 
ttuB  case  no  inconsiderable  portion  of  the  gluten  remaias  nndecomposed  in  the  beer, 
which,  by  ita  exbeme  proneness  to  corruption,  afterward  attracts  oxygen  greedily  fhim 
the  air,  and,  at  temperatnre  ebove  61?,  imparts  this  cmtact  odton  to  the  alcohol,  and,  by 
•  ipeeiet  of  infection,  ehaoget  it  Into  vin^ar.  Indeed,  in  most  of  the  rapid  fermenta- 
tion* a  portion  of  vinegar  is  formed,  which  itself  •erveaaaaa  acetous  ferment  to  the  reet 
eftheaieobcdt  wherea*  the  retultcf  the  toUOni  fermentation  i*  a  beer  OeefromvinKu, 
and  certainly  hardly  a  tnee  of  gluten]  Mihatit  doe*nolpo«testlheeonditiontreqnkite 
to  inlestlBe  change  or  deterioration.  This  petftction  it,  howeTer,  In  my  opinion,  rai«Iy 
attained.  In  ny  several  janraeya  into  Gainany  I  have  met  with  much  spurioua  oi 
iU-made  Bavarian  beer.    The  beat  conlain*,  when  teooght  to  England,  a  little  acidi 


•Ieb,  Jkc^  depoMU.  more  or  1cm  glmtn  when  thu  tnaled. 

IV  toUowiag  tmUe  eiUbits  tha  imlu  of  tfaa  cb^ued  « 
■eatioMtri  Idiubaf  Iweri — 
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Mmtimg  m  ^nidk.— The  bufe;  it  (Ueped  UU  the 
miemm  ta  be  tniekeaed  i  ■  eiieuBeuwee  deoolad  by  • 
wUgIl  «u  KUacked  to  the  fbot«tkIk,  M  alM  wheo,  oa  preHing  a  pile  httwtea  tvo 
fsget*  acuiat  tke  thnBlnieil,  ■  digkt  praeelion  oT  Ihfl  embryo  n  pereeptible.  Ae 
Mg,  heverer,  a«  tke  Medfenn  iddci  loo  aim  to  the  huak,  it  ha*  sot  been  Meeped 
■■nVflb  tot  eiptwve  oa  the  nmlenravBd  Dalt-flo«r.  Nor  can  deficient  Meeping  be 
mMf  omit  op  Tor  aftenraid  br  apnnkliofl  the  Bnalt-eoncb  with  •  vUering-caa,  vhich 
•■  ape  lo  nader  the  naliiBg  IrregnUt.  The  itaep-waier  ahonld  be  chaafed  repeatedly, 
aceiardiig  lo  the  d^ree  of  roiluw  and  hardneai  d"  the  barlejri  lint,  ta  boon  alUt 

■ ill II.   having  pnranuir  itirred  the  whole  ntM  Mreral  timeei  afterward,  in 

winter,  erwj  tweatr-fiMr  hoan,  bat  in  fammer  cverr  twelve  honra.  It  loeea  aoae  oT 
ila  aobetance  in  lliia  war,  whateTer  Tolger  prejudice  mar  lliiak  to  the  eontrarr.  Aftet 
lettiu  off  the  last  water  ftcn  the  ftoae  dftera,  the  Bavariaiu  leave  the  barlef  lodraia 
n  it  dwiag  Ibiir  or  aix  hout.  It  it  aow  tidlen  oat,  and  laid  on  the  conch  floor,  in  a 
tfure  heap,  eight  or  ten  iachei  high,  aad  il  b  Inrned  orer,  momii^  and  cTenlag,  with 
»a«  to  throw  the  middle  poitioa  npon  the  top  and  bottom  of  the  new-made 


kin,  at  a  gentle  dear  beat,  withont  being  browsed  in  the  sli^hleil  degree, 
.  .  _  .  It  friable  wM  a  Kne  white  meal.  Smoked  malt  ii  enltrelf  rejected  b;  tba 
beat  Savariaa  brewen.  Their  malt  it  dried  on  a  triitt  of  wove  wire  horiiontal  ihelvea, 
piaeed  over  each  other;  np  through  whoee  interstieet  or  perforation!  atreamt  of  air, 
heated  to  (ml;  12P  Fahr.,  rite  fixm  the  inrfacei  of  rowi  of  hot  tbeet-iran  pipe-Ssei, 
ntanged  a  little  wa;  below  the  ihelies.  Into  tbeie  pipn  the  imoke  and  burned  air 
ofa  iKtle  fnmace  on  the  gnmnd  are  admitted.  The  whole  li  enclosed  in  a  vaulted 
Aamber,  fVom  whoea  top  a  large  waoden  pipe  iaaaei,  for  eonvering  awa;  the  tleam 
ftoM  the  diTing  malt.  Each  charge  of  malt  may  ba  complctefj  dried  on  thiikilainthe 
ipaee  cf  from  eighteen  to  twenty-loDr  honn,  bj  a  gentle  nniTBtm  heat,  which  doet  aol 
■fare  Ihe  diaataie,  ar  diicolor  tiie  farina.* 

Tbe  DMlt  for  ttore-becr  ihonld  be  kept  three  montht  at  leatl  beflwe  nting  H,  aad  be 
find  \tj  rablung  and  tiftmg  from  the  acrnepiiet  before  bdng  teat  lo  the  mill,  where 
il  ahffoU  be  eroihed  prettjr  fine.  The  barlejr  cmplofed  It  the  beat  duliiAo»  or  commoa 
kind,  f^led  Aerdeam  raigon . 

Tie  hop*  are  of  the  bMt  and  fretbett  growth  of  Banna,  called  Ihe  flne  tpatltr,  or 
m^Mtr  BakttnioK  ioimAopj,  and  are  twice  h  dear  at  the  best  otdioary  hope  of  the  real 
^Germaar.    The;  are  in  nieh  eateem  at  to  be  exported  even  into  iSanee. 

The  Bavarian!  are  to  mach  attaebed  to  the  beer  beverage,  which  ther  have  eajored 
Iran  their  reuoleat  anceiU7,  that  the;  regard  the  oac  of  distilled  ipirilt,  even  ii 
■tduatiu*,  at  to  imnoial  ■  practice,  at  to  ditqnaliiy  dtanwliinken  tor  deeeat  aoeietr. 


..„„.«.  nGoogle 


im  BKEB.  BITAIUH 

n«n  gorenuimt  buttkea  p««t  vaiw  t>  mwivtc  tliia  DadoMl  b«?«nf*i  tf  •» 
eounging  ihe  groTth  oT  the  bcttqaalitiea  «f  bof*  ud  bu-lej.  Tha  vwiu  is  «U4 
the  beei  u  fermented,  ripe»ed,  ud  kept,  ue  aB  andetgnsiu,  and  moetly  in  aoaj  ei- 
nvatiotu,  called  /etMsMtitr  or  rock-eellan.  The  beer  it  div^ed  Inie  two  lorta,  called 
ntBuntr  uul  wtalar.  Tlie  latter  i«  ligbt,  and,  beiog  intended  Tor  immediate  retail  in 
taukaidi,  a  termed  tckaakbUr.  The  other,  or  the  lagrriiUT,  verr  BcnsiblT  inereaip*  in 
Tinoiu  ttreagth  in  proportioti  aa  it  decieaaei  in  sweetncM,  br  the  jndidoBi  tnanage- 
ment  (f  the  tiadigahTrntg,  or  fenneittatiDn  in  the  catka.  In  aereral  psrta  of  Geimaaj 
■  keeping  ijuHlilj  is  communicated  to  beers  bj  burning  aolphar  id  tha  cask*  bclon 
filling  them,  or  bf  the  JntiodnctiaB  of  solphite  of  lima.  Bat  the  Aa*or  Ihna  im- 
parted it  duliked  in  Munich,  BaTrenlh,  RegenabnTg,  Ndmberg,  Bof,  and  ths  other 
chief  tonus  of  Satajia ;  instead  of  which  a  prmervsliTe  virtue  is  longht  fw  Ui  an 
aromatic  mineral  or  Tjral  jritch,  with  which  the  tasidei  of  the  eaaka  are  carefnlly  coated, 
and  in  which  the  ripe  beer  ii  kept  and  eipci.ed.  In  December  and  Janoary,  aller  the 
cailcs  are  ch&rged  with  the  summer  or  Blore-beer,  the  doobla  doors  of  the  celJua  are 
Closed,  and  lumps  of  ice  are  piled  up  against  then,  to  prsTeal  all  access  of  warn  air. 
The  cellar  ia  not  opened  till  next  August,  in  order  to  take  oat  Ihe  beer  Cot  contnmp- 
tiosu  Is  these  circumstances  tbe  beer  become*  transparent  like  champagne  whie; 
and,  aioce  but  little  carbooic  acid  gas  has  been  diseB||aged,  little  or  Done  of  the  addi- 
tloDaitr  (derated  alcohol  ia  lost  bj  evaporation. 

The  winter  or  schank  (pot)  beer  is  brewed  in  the  Montfaa  af  October,  Noranbei, 
March,  and  April;  but  the  summer  or  store-beer  in  December,  Janaair,  and  Feb- 
raary,  or  the  period  of  the  colde»t  weather.  F«r  the  former  beer,  the  hopped  woiti 
are  cooled  down  only  to  from  61°  to  55*,  bat  for  the  latter  to  frntn  41*.  to  42}"  Fahr. 
The  winter  beer  is  also  a  little  weaker  Ihaa  the  snmier  beer,  beiag  intended  t»  be 
sooner  consumed;  dnee  four  bowels*  (Beriia  RMwan)  of  fiu^  dry,  aifted  Mall,  ef 
la^e  heavy  horimm  tufears  ditHthut,  affordaaerea  rimers  of  wiater  beer,  but  aotiMaa 
than  tram  five  and  a  half  to  six  of  nusraer  beer.t  At  tiw  Meond  jnfaaion  of  the  wortj^ 
Btaall  beer  is  obtained  to  the  amount  ottmtMj  qnaita  from  the  abore  qnaatily  of  nak. 
For  the  above  qnantitj  of  winter  beer,  sii  poands  of  midrtliag  hops  are  reckJonod 
■uacient ;  bat  for  the  summer  beer,  fVtnn  mtcb  t«  eight  poands  of  the  finest  hop*. 
The  winter  beer  may  be  sent  out  to  the  publicans  la  banela  ire  days  after  tha  to- 
menlBtion  has  been  complete]  in  the  tuns,  and,  Ibongh  not  qaite  clear.  It  will  beeaua 
so  in  the  courae  of  six  daya;  yet  they  geDcraUy  do  not  aetreit  ont  in  pats  for  two  ea 
three  weeks.  But  the  aummer  beer  must  be  perfectlT  brigkt  and  ttill  before  it  m 
racked  off  into  casks  for  sale. 

StaiimttU  of  Bit  Prodiiett  of  a  Brtioiag  tf  Batcriait  Jasr.— The  qnantity  brewed  m 
41  Munich  eimera  (64  rnatut)  =S5t  B«riia  quarts ;  uid  6Q  Bciiin  qnsinB=:  1  aimer  t 
or  24  Munich  barrels  (of  tOO  Berlin  qoarta' each)  {  I  Munich  eimer=x]5  ga]l«H 
iaiperial.  The  beer  contains  fVom  60  to  60  parts  by  weight,  of  dry  saechanun  in  l^OOl 
parti. 

BtfmMun.  Thititr.  £0^. 

24  Berlin  baahels  of  white  kiln-dried  barley,  rather  findy  erashed, 

weighii^  from  12  to  13  cwts.  -  -  -  .  -    B4       fl 

36  pounds  of  new  fine  falter  (parted)  hops  at  4S  thalen  the  ewt       -     1<     IT 
1  p«tuad  of  CarBgeea  moss,  for  clarifying  •  -  -  -      0       9 

1  quart  of  yeast. 

1  quart  of  Tyrol  pitch .110 

l^ah — lai  (io  Bavaria  and  Pnuala)  apoa  IS  ewto.  malt,  at  the 

rataor!0naergrMch«n  =  2i:.,  thecwL      -  -  -  ■      S      O 

Co«t  of  crushing  -  -  -  -  -  -  .IO 

Fue! 4      0 

Wages  of  labor,  in  the  brewhouse  and  Tanlt  •  -  •      0      O 

Do.        Do.    for  cooper  la  pitching  the  caAt  -  -  .SO 

8andr7  huoII  expentee    .  -  -  -  -  •  -910 

Or  Ilf.  ii.  78       O 

]  Ota\er  =  20  tiS>er^rOKhta  =  Z  ahUIfn^ 

Dedoct  for  tbe  grams  of  12  cwts.  of  null,  at  10  rilbergntAen,  or  la. 
per  ewt.  =  4  tkaitr;  and  for  the  valne   in  yeast  prodiieed*^  2 


Total  neat  eipenditnre  =  101.  lOt. 

'  An  EnitWi  quaitei  it  inln  li  hoi]  la  S  bnihala  (lohi/iO 
h  t  »in>i  Pruarian  >•  IS  ^nfUali  ImMhil  nJlon ;  w»  Muak 
Jb.  Maakb  -  i-W  Eag.  ik.  Attiri. :  1  Ob.  BaiUn  -  lOlI  i 
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IMMltetf  •iMn(IaiMr-I^gy|«.li!V>>-<lHl«llM*-IT-tLmlM 

■drtET  buTck,  amMMta  to  4K  pcr  SiUw>  w  lb-  U  piff  tamL    Br  tb«  kknt 

.___, . — .. ,  ^  ,^  ta«Mr,«fttf  tUMriacBlilMnl  mm  far  Um 


T%aUr.  Big. 
M  Swlia  aektMi  oTfrtit*  kita»4rM  hHUr-awk.  wd^iafl  ftoM 

U  la  IS  WBlam- M    • 

4«BcTlU^Mi^«rfrM)iBanriw*MkiMUMaMkrpvawlMr      Ht    0 
ipond       ~ 
I  VMrtanoB*  r 

iMBKTpUk 

MahiuwIXceatHra «    • 

CnwUHS  the  BBlt 1    « 

rad                - 4    0 

W^MiXikakni  cMipen'te.,S  thakni  awl  MaMi^  S  tk.  »  •«.  IS  S7 

81    0 
Be4Ktftr|nhi4tlMlcn,tia]rcMlSlkaln  8    0 

llMlMtf  ....  .     79    0 

TUa  eoM  «f  lit.  &>.  fbr  B09  saOaDt  uBmntt  la  fUlf  Blrf.  per  (tlbii,  and  ISt.  8^ 
tkcWitri. 

The  CDtl  at  HBai<&  b  9|  thalcn  the  efaaer,  aad  4  lluden  the  bunL  The  elmn  of 
Ae  ■mMCr  beer,  or  lagtrbitr,  ii  M>ld  fir  4  thnlen.  The  pabliemu  there,  u  la  Loa^ 
d«^  are  kMtva  to  add  awre  or  lea  wmter  to  Iheir  beer  befloe  retailiog  it. 


nn  yrmtl  (mmlak^)  ii  cmreAillT  freed  tj  a  tcraper  from  the  portions  oT  light  ttm 
luil  t^BiT  bavelUlen  to  the  bottom;  the  troe  amftri^f  i«  then  carefnUjr  diced  air 
DOM  the  jUbit  Mdiiucnt  oi 


la  Mamich  the  aaH  a  uoiatened  slightlr  IS  or  14  hotm  before  emihins  it,  vith  fixm 
ItoSiHwtof  *ater(iw«Tn7bwheli  the  mdt  beiat  well  dried,  a»d  leveral  aioUhi 
•U.  The  ■lub-tDB  iato  whtcb  the  nnH  it  innnediatelT  coaverM  ii,  ia  middle-eiced 
heawiei,  a  nmnd  oaken  tub,  abovt  4|  fttf  deep,  10  Teet  ja  diuneter  at  bottom  aad 
9  at  lop^  ootside  meaanrc,  eontaiiiins  about  6,000  Beriia  qoarti.  Into  thu  toa  cold 
wta  if  Mlmitted  late  in  the  erraing,  to  the  amount  at  25  qnarlt  Tor  each  iduff^  or 
no  fnarta  fiir  the  24  tehtfiU  at  the  groond  mah,  which  are  then  shot  in  and  atined 
■bonl  and  woAed  well  abrat  with  the  oan  and  talcei,  till  a  uniform  paity  It  Tonned 
■ilhaal  Inapa.  It  ii  left  thai  for  three  or  (bur  honn )  3,000  laarta  of  water  being 
pat  iato  the  eopper,  aad  aude  to  boil)  and  1,800  qnartt  are  gndnallT  ran  down  into 
lie  wart  Tan,  wid  woriced  about  in  it,  prodaciaf  a  laean  temperatnre  of  113-9*  Fahr. 
After  an  boor'i  iaterril,  dorii^  which  the  et^iper  hat  been  kept  faU,  1,800  additional 
jaw  la  oT  water  are  ma  Into  the  Ian,  with  laitahle  naabins-  The  copper  beinR  now 
caplied  of  vater,  the  math-nistnre  bom  the  ton  ii  transTerred  into  it,  and  brought 
qaiiU;  I0  the  boiling  Mint,  with  earefol  itirring  to  prerent  fli  Ktting  on  the  bottom 
■ad  geUiuf  baiiaed,  aad  it  ii  keplatthat  temperature  for  half  an  honr.  whcnUieaiaih 
mea  bj  Ibe  cbollitioa,  it  aeeda  no  more  ■tirring,  Thii  proeeu  ii  called,  in  BaTaria, 
kSBg  tb*  thick  bmA,  didfmaiiek  fcoehn.  The  mash  ii  next  retnrncd  to  the  tan,  and 
«cll  worked  ahovl  in  it.  A  kw  burela  of  a  thin  mash-woil  are  kept  read;  to  he  put 
■M  the  eopper  (he  aiOBtent  it  ii  emptied  of  the  thick  majh.  AlMr  a  quarter  of  an 
hear^  repote  the  portiati  of  VqtM  filtered  through  the  liere-part  of  the  bottom  of  the 
laa  mto  the  waft<iatem  ia  pat  into  the  eopper,  thrown  hack  boiling  hot  into  the  maah 
B  tl^  tun,  wbkh  ia  oaee  more  woriced  thoron^;. 

Tke  eopper  ia  next  cleared  out,  tiled  np  with  water,  which  ia  made  to  boD  for  the 
rftB  01  amaU-beo-  brewing.  AiW  two  hoora  teltling  ia  the  open  tan,  the  worti  ate 
feawa  off  dear. 

iMta  (he  eopper,  tiled  up  one  fool  high  with  (he  wort,  the  hope  are  iDtroduced,  and 
the  miititTe  it  made  to  bail  during  a  qnarter  of  an  hour.  Thii  ii  called  reattimg  Ua 
k^a.  The  real  of  the  wort  ii  now  put  into  the  copper,  aad  boHcd  along  with  the  hope 
daiag  Bl  kaat  bb  boor  or  an  hour  and  a  half.  Tbe  mixture  ii  then  laJed  out  throngh 
Ac  lop4Qtcr  iBla  (ke  eooling'Ciitem,  where  it  itandt  three  or  four  inchet  deep,  aad  « 
I  i|i»n1  vpaa  as  ^^caaive  larftee  to  nataral  at  artiieial  earrenti  of  cold  air,  m  at  to 
•  1  C«nln(r- 110  PnnlHi  psiindi- lll-H  Ita.  AtiM. 
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be  qoicblr  cooled.    Fm  nrur  10  bturcli  oT  Ugeriiia',  tka«  are  anowcd  10  of  tnaD 
beeii  w  tlul  30  bunliof  wort  Meimda  in  all. 

For  the  vinter  or  pot-beer  tliE  worti  mre  broaf(hI  down  to  ftbont  SV  Fmhr.  In  dW 
eooler,  end  the  beer  ia  to  be  transferred  into  the  fennenting-tanf  at  fhun  M'S"  lo  Si9* 
Fabr.  f  for  the  inmnier  or  lagpbUr,  the  worte  mait  be  bnni^t  down  in  the  eooler  to 
ftcon  4y  to  up,  and  pot  into  the  fennenting-tnu  at  to  rrran  41'  to  43^  Fahr. 

A  few  boon  beTorehand,  while  the  wort  it  (till  at  the  lenpeiatnre  of  S3|°  Fahr.,  a 
qnantitr  oTIoM  miut  be  made,  called  t>or«tcU*»  (/ort-tUitg}  in  German,  by  niixeig  the 
propoitioa  of  ttnltriu/t  (Teast)  intended  for  Uie  whole  btewins  with  a  barrel  or  a 
Mirel  and  a  half  of  the  wottt,  la  a  amaU  tnb  ealled  the  gShr-tiint,  itirriDg  them  wfJl 
together,  m  that  the;  may  immediately  mn  into  fermentatioo.  Thii  JoM  U  in  thk 
atata  to  be  added  t»  the  wont.  The  Mb  it  Inown  to  be  ready  when  it  it  corered  with 
a  wtiu  froth  from  one  qnarter  to  one  half  an  inch  thick  t  daring  which  it  and  be  well 
corered  np.  The  large  hrmentiBg-tuB  mnit  in  like  oanner  be  kept  covered,  ereii 
in  the  tanlt.  The  colder  tbe  woru,  the  more  yeatt  mvtt  be  naed.  For  the  above 
qnuiity,  at 

Titm  67*  lo  S9*  Fahr.,  S  tnaoj  qfmltit^ 
63"  to  W  8  — 

d9>  to  SO*  10  — 

41°  to  33°  IS  — 

Some  recommend  that  wort  for  this  kind  of  fermentation  (the  MittnraAru^)  ihotJd  be 
aet  with  the  yeait  at  from  48°  to  57"  i  but  the  general  practice  at  Munich  ii  to  aet  the 
rammer  lager  beer  at  from  if  lo  43°  F. 

By  rollowins  ^^  preceding  directioni,  the  wort  in  the  ton  ibonld,  in  the  coarse  oC 
finm  twelve  to  twenly-fonr  hours,  eihibil  a  white  froth  round  the  rim,  and  eren  a  alight  ' 
whiteness  in  the  middle.  After  another  twelve  or  twenty-four  houra,  the  froth  should 
appear  in  curls ;  and,  in  ■  third  Lice  period,  these  cnrla  should  be  changed  into  a  still 
higher  frothy  brownish  mass.  In  from  twenly-fonr  to  forty-eighl  hours  Dtore,  the  bam 
abould  bare  fallen  down  in  portions  tliroagh  the  beer,  lo  as  to  allow  it  to  be  aeen  in  cer. 
tain  points.  In  this  eaae  it  may  be  turned  over  into  the  smaller  ripening  tuna  in  the 
course  of  other  five  or  six  daya.  Kul  when  the  worts  have  been  set  to  ferment  at  from 
41'  to  43°  Fahr,,  they  require  fhim  eight  to  nine  days.  The  beer  is  transferred,  after 
being  I^eed  fVom  the  lop  yeast  by  a  akinuner,  by  means  of  the  stopcock  near  the  bottom 
of  the  large  ton.  It  Is  either  first  run  into  an  intermediate  vessel,  in  order  that  the  top 
and  bottom  portions  mn?  be  weU  mixed,  or  into  each  of  the  lager  casks,  in  a  numbered 
aeries,  like  qnantitip s  of  the  top  and  bottom  portions  are  iatrodneed.  In  the  ripening 
cellars  the  temperature  can  not  be  too  low.  The  best  keeping  beer  can  never  be 
brewed  unless  the  temperatnre  of  the  worts  at  setting,  and  of  course  the  fermeating- 
vaull,  be  as  low  as  50°  F.  In  Bavaria,  where  this  nuuinfacture  is  carried  on  under 
government  inspectors,  a  brewing  period  is  preaeribed  by  law,  which  is,  for  the  under 
fermenliog  lager  beer,  from  Michaelmas  (29th  September)  to  St.  Geoi^e  (23d  April). 
From  the  latter  to  the  former  period  the  ordinary  toi^Jwrm  beer  alone  is  to  tie  made. 
The  ripening-caika  must  not  be  quite  full,  and  they  are  to  be  cloaed  merely  with  a 
k>oae  hung,  in  order  to  allow  of  the  working  over  of  the  ferment.  But  should  the  fer- 
mentation appear  too  languid,  after  six  or  eight  days,  a  little  briskly  fermenting  lager 
beer  may  be  introduced.    The  jfore  lager  beer-tnna  are  cot  lo  be  quite  filled,  aa  as  to 

Kivent  all  the  yeasty  particles  finm  being  disehai^ed  in  the  ripeniag  fermentatioa ; 
t  the  po<  lager  beer-tuns  must  be  made  quite  full,  as  this  beverage  is  intended  for 
speedy  sate  within  a  few  weeks  of  its  being  made. 

As  soon  as  the  lammer  beer-vanlta  are  charged  with  their  ripening-casks,  and  with 
Ice-cold  air,  they  are  closed  air-tight  with  triple  doors,  having  small  intervals  between, 
so  that  one  may  be  entered  and  shut  again,  before  the  next  is  opened.  These  vaults 
are  sometimei  made  in  ranges  radiating  from  a  centre,  and  at  others  in  rooma  set  oS 
at  right  angles  to  a  main  gsllery ;  so  tha.1  in  either  ease,  when  the  external  opening  ia 
well  secored,  with  triple  air-tight  doors.  It  may  be  entered  at  any  time,  in  order  to 
Inspect  the  interior,  without  the  admission  of  warm  air  to  the  beer-banels.  The 
wooden  bnogi  fbr  loosely  slopping  them  mast  be  coated  wilb  the  proper  pitch,  to 
prevent  the  possibility  of  their  imparting  any  acetous  ferment.  In  the  ^eer  Brtietr' 
of  A.  F.  Zimmermann,  teacher  of  theoretical  and  practical  brewing,  who  has  devoted 
thirty-Eve  years  to  this  business,  it  is  stated,  that  a  ripened  tun  of  lager  or  store-beer 
must  he  racked  off  all  at  once,  for  when  it  is  hn  half  full  it  becomes  flat  {iduial^ ;  and 
that  the  taa  of  pot  lagtr  beer  must,  if  possible,  be  all  drunk  oS  in  the  same  day  it  ia 
tapped ;  because  on  the  following  day  the  beer  gels  an  unpleasant  taste,  even  iriien 
the  bnng  has  not  been  taken  out,  but  only  a  small  bole  has  been  made,  which  ia 
Opened  only  at  the  time  of  dialing  the  beer,  and  ia  immediately  cloaed  agtdnwitli  t 


*  Dr  BifBrmir,  all  Malitar  In  loliiain  fuhi,  Jfce.,  tllnstialM  with  many  plalM, . 


ifiprt.  HeMafkea(UiehM««to  tk«  teMerikeenta^aeU  gu.wHkwtek  «• 
tccr  kM  sol  snoiiglr  inpi^DMol  dori^  tke  WIer  psriod  cf  ill  ripcnug,  wklli 
kibg  kept  ia  tighdjr-faaaged  cvki.  Tho  rcadanM  b  Uww  caaki  ih,  kawercr, 
|Mtk4  *p  ia  BBTBTi^  irba«kr  U*  te«r,  aAw  mow  ttaa,  rtmvm  in  briik  aad 
f^gMt  iMte.    Bat  the  b«n'<top«»  b  Banite,  wte  aia  iMf—KUr  vwy  aa»wWM, 


bowe,  1^  wait  iB|adCBllr  far  tkt  tappiag  «r  a  fraA  CMk,  aad  (MM  Ibr  a  while  to 
I9flr  «li««*cr  it  H  hair  «Mptr,  padbiff  tke  tioie  awa;  witk  tkeir  pirw  tU  aMthat 
fiok  top  he  toad*.  !■  Ac  wdl-freqaMtoi  bMMkor*  «r  UasM  ■  m— im  ilMd  mA 
ttlagv  beer  ii  tku  dia^  off  in  aa  boM.  A  icpatotiM  te  ff^eriar  bnviag  li  thai 
ft*  iMdieat  road  to  fortaae. 
A«<*-SMr  oTBaTam.— TUi  b  a  flnariu  dMbIc  ilTOig  btmva,  </  tka  bert  Japr 

loBipliDo,  wUeh  i>  n  nwieJ  hn  eaaiias  iti  ef —  ' — '  ~ — "-  -"^  — 

HEeakack  ora|rMt(  ^  Oe  G«nMM  wd  ko 
■ctdf  a  beer  banag  a  ipBdte  gmritT  •*»  tbiid  greaiv,  aad  if  Uierefan  nadc  with 
a  ttitd  neale*  piopMlioa  of  iiitb,batwlh  the  Mwe  praponktt  sT  hopii  >*"anred 
wife  a  few  enriaaitt  Mtdi.  It  hM  a  Mmawhat  daiker  eokr  lua  the  reaetal  lagtr 
hco',  OMaewMdlr  IwawaMi,  Hete  1«m  Ntter  on  aMooat  U  *Im  pndoauuiiaf  nalt, 
Ml  tMMwhal  antoalie.  It  b  •■  eattaendr  iBtoifatlkg  bertrtfa.  It  k  brtwad  ta 
Dnoiber  kod  JaaMiT,  aad  takaalaag  lime  to  ftftocal  aad  ripeat  b««illkMa> 
Mtoe  too  Uigt  a  ^aaatitr  of  aaebaa^  Mcdanim  and  ^tilHM  tot  tto  bopt,  M  tliM  II 
lulca  uo  Ineioae  for  habjtaa]  topen,  tM  ia  draak  oatf  ft<na  tha  beglaaiag  at  Hay 
tBtkeeadorjalr,  wbMtftttahiMaadqveliU  br  il  aia  orar  fbr  flie  yaar. 

AMMMrfef  a  »«MJaf  <0aMr{M  BoA-BMr. 
For  41  Bavaiiaa  dmcn  of  84  auM  each  (about  19  taHroa  Inqwrial)  per  riir.  01 
lia  saOaai^  nearlj  IT  baireti  Eogliih  in  aU  :— 

Xzpcadttart, 

Thaltr.  SBf. 
32  lolin  adtelTel*  of  the  1>eit  p«]e  mall  IVeed  &«m  ita  teroaplrei, 

veighinit  17)  eeataen,  al  t  thiler  fa  centner  •  •        3t      0 

48  At.  (Beriiaj  of  tbe  be«t  BaTirita  hopa  -  -  -       30      0 

I  lb.  Caiageen  iDosa  fyr  darifjins  •  •  •  •  0      3 

1  lb.  CoriaaaB-wed*  -  -  •  -  •  -0      1| 

I  Qaart  actting  jcMt. 
1  Cntaer  TjToleM  ^teh        •  •  -  •  -  -110 

Hall-tax        —' 11    M 

MaU-anihing,  tad,  wage*,  coopering,  Jlc  •  •  -        16      S| 

T)wlenorB>.  aa«k  -  -       SI      0 

Dcdaetfor  tke  Talneof  graiu  and  jeait  -  -  -  7      0 

Thalen  (d'neat  eoft B40 

Tbii  (taiement  malui  the  dster  of  the  BiTariui  boclt-beer  imoiuit  to  about  S  thik 
]at,  or  6  ihilliogi ;  being  at  tbe  late  of  UMrl;  6  pence  per  gallon )  thoogfa  wilhoct 
cooDting  rent,  inlcreit  of  capili.1,  or  profit.  It  ii,  in  fiet,  «  malt  or  barie;  nrerl  wiae 
•r  lifww,-  Init  a  rerj  cheap  one,  u  we  *ee  b;  thla  compntalion. 

The  chief  difference  in  tbe  proceu  for  Duking  bock-beer  lie*  b  the  raasb-wottii. 
udia  tlw  hops  being  boiled  ■  ihortcr  time,  to  preaerre  more  of  the  aroim,  and  aeqobe 
tea  of  the  bittemesa  of  the  hop.  Tbe  coriaoder-seedj  ue  eoanelr  bndied,  and  added 
•bNU  with  the  hops  and  Carageen  mau,  to  the  boiling  mish-worti,  abont  twentf 
01  ttiitr  nuDittM  before  they  ace  laded  or  drawn  off  into  the  mub-tnn.  fionetimei 
die  hope  are  boiled  apart  in  a  little  clear  won,  aj  formerly  detciibed.  The  bock-beer 
ii  reUiled  in  Mnoich  at  3  lilver  groschen,  aboat  3^.  the  nUd,  or  pot,  which  ii  on* 
English  pint.  The  25  gallon  caak  (ttmu)  is  sold  «t  10  ihatera,  or  30  shilling.  '  The 
pablieass,  iheTeTore,  have  a  rery  remnaeratin;  profit  per  pot,  eren  ntppoting  that  they 
do  not  r^nce  tbe  beer  with  water  Uke  oar  London  eraftimen. 

Zimmennana  aunmea  the  merit  of  baviag  introduced  Carageen  nxni  aa  a  elarUer 
into  tbe  beer  mannfactore.  I  do  not  know  whether  it  nay  not  have  been  used  in  thia 
eoutry  for  the  nme  pnrpoae,  or  ia  Ireland,  where  thia  jiau  (Chomdnt  triipa}  etow* 
ibaadanlly.  He  Mf*  that  1  ounce  of  it  ia  anScient  for  25  ganons  of  been  and  that 
it  operates,  not  only  in  the  act  of  boiling  with  the  hopa,  but  in  that  of  cooling,  u  aito 
ia  the  aqnarea  and  backa  before  the  fermentation  ia  begun.  Whenerer  thia  change, 
bowerer,  takea  place,  the  commixture  ihrowi  up  the  slnlen  and  tnon  to  the  luiface  or 
tbe  liqnid  in  a  black  ■enin,  which  ia  to  be  ikiauBadoff,  ao  that'tke  pivpet  jMit  ma; 
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aM  be  Miled  -with  it  It  occaiioiit  tbe  aepuaiion  of  mncb  of  the  TcgeteUe  ilinc^  dr 
■Mcilan,  oJled  by  Ilie  GenoBa  brewer*  p*^  (pilch). 

On  At  ClariMng  or  CUariag  of  fMri-^-CInrifiera  act  either  chemioll; — by  beid| 
■olnble  in  the  beer,  aod  b;  forming  kd  iaaoluble  componadwith  the  vegetable  gluten, 
and  olbei  -^iicid  v^etable  extracts;  gelatine  and  albiuneQ,  under  one  ahape  ui  other, 
b«*o  be«n  toMt  u»ed;  the  fonnet  for  beer,  the  latter,  ■>  white  of  egg,  for  wine — 
or  aiechanitallj,  bj  bein^  diffiued  in  fine  portidei  throngb  the  turbid  liquor,  and,  in 
Iheii  precipitation,  cairring  down  with  them  the  floating  vegetable  matters.  To  thi« 
daii  belong  nnd,  boae-blacli  (in  tome  meaanre^  but  not  entirely),  and  otber  such 
■itielee.  The  latter  neans  are  very  imperfect,  and  can  take  down  onty  such  matten 
ai  exist  already  in  an  iosoluble  state ;  of  the  fonner  class,  milk,  blood,  glue,  calf 's-foot 
jelly,  bartihom-ahavingi,  and  isinglass,  have  been  chiefly  recommended.  Calve's-foot 
teUy  ts  much  uaed  in  many  parts  of  Germany,  where  veal  forms  so  common  a  kind  oi 
bntchu^meatt  but  in  luminer  it  it  apt  to  acquire  a  putrid  taint,  and  to  impart  the 
nme  to  the  beer.  la  these  islands,  isingimss  swollen  and  partly  dissolved  in  vinegar, 
or  sour  beer,  ii  almost  the  sole  clarifier,  called  finings,  employed.  It  is  costly,  when 
the  beti  article  it  used  \  but  an  inferior  iund  of  isinglass  ia  imported  for  Ibe  brewers. 
The  solvent  or  medium  Ibrough  or  with  which  it  is  administered  is  eminently  injn- 
dieions,  as  it  never  fails  to  infect  the  beer  with  an  act.  >ub  ferment.  In  Germany 
their  tart  wine  has  been  used  hitherto  for  dissolving  the  isinglass  j  and  this  basaiso  the 
same  bad  property.  Mr.  Zimmermann  professes  to  have  discovered  an  onexceptioD- 
atde  nlveat  in  tartaric  acid,  one  pound  of  wblcb  dissolved  in  24  quarts  of  water  is 
capable  of  dissolving  two  pounds  of  ordinary  iiio^lass ;  forming  finings  which  maybe 
aAerward  diluted  with  pure  water  at  pleasure.  Such  isinglass  imported  from  Petem* 
burg  into  Berlin  coet*  there  only  3i.  per  lb.  These  finings  are  best  added,  as  already 
Bentioned,  to  the  worts  prior  to  feimeutation,  at  toon  at  they  are  let  ia  to  the  setting- 
back  or  tun,  inuoediately  al^er  adding  the  yeast  to  it.  They  are  best  administered  by 
mixing  them  in  a  small  tub  with  thrice  their  volume  of  wort,  raiting  the  mixture  into  a 
fioth  with  a  whisk  (freig-haom,  in  German),  and  then  ilirring  it  into  the  worts.  The 
elarification  becomes  manifeit  at  the  coarse  of  a  few  hours,  end  when  the  fermentation 
is  completed,  the  beer  will  be  as  brilliant  as  can  be  wished;  the  test  of  which  with  the 
Oeman  topers  is  when  they  can  read  a  newspaper  while  a  tall  glass  beaker  of  beer  is 
flailed  between  the  paper  and  the  candle.  Oue  quart  of  finings  of  the  above  streugUi 
will  be  generally  found  adequate  to  the  clearing  of  100  gaUons  of  well-brewed  lager, 
beer,  though  it  will  be  surer  to  uie  doable  that  proportion  of  finings.  The  CarageeM 
moss,  as  finings,  is  to  be  cat  in  fine  shreda,  thrown  into  the  boiling  thin  wort,  when 
the  flacks  begin  to  separate,  and  before  adding  the  hops  j  'after  which  the  boiling  ia 
eonliaued  for  an  hour  aad  a  half  or  two  boors,  as  need  be.  The  clarifying  with  thia 
Idiid  of  finings  takes  place  in  the  cooler,  so  that  a  limpid  wort  may  be  drawn  off  into 
tke  fermenting  back. 

Btrlin  WhiUofPaU  fssr  ( H'suj.iur).— This  is  the  truly  patriotic  beverage  of 
Pmsaia  Proper,  and  he  is  not  deemed  a  friend  to  his  VaUrlmid  who  does  not  swfg  it. 
It  is  brewed  from  I  part  of  barley-mall  and  G  parts  of  wheat-malt,  mingled,  moistened, 
and  coarsely  crashed  between  rollers.  This  mixture  is  worked  up  first  with  irater  at 
90°  Fahr.,  in  the  proportion  of  30  quarts  per  tcheffti  of  the  malt,  to  which  pasty 
mixture  TO  quarts  oC  boiling  water  are  forthwith  added,  and  the  whole  is  mashed  in  the 
ton.  After  it  has  been  lett  here  a  little  to  settle,  a  portion  of  the  thin  liquor  is  drawn 
off  by  the  tap,  transferred  to  the  copper,  and  then  for  each  bashel  of  malt  there  is  added 
lo  it  a  decoction  of  half  a  pound  of  .Jllntark  hops  aeparalely  prepared.  This  hopped 
wort,  alter  half  an  hour's  boiling,  is  tuined  back  with  the  bops  into  the  mosh-tun,  t^ 
which  the  temp«ratnre  should  now  be  1621°  Fahr.,  but  not  more.  In  half  an  hour 
Ihe  won  is  to  be  drawn  off  from  the  grains,  and  pumped  into  the  cooler.  The  grains 
are  afterward  mashed  with  from  40  to  90  quarts  of  boiling  water  per  tchtfftl  of  malt, 
and  this  infusion  is  drawn  oS  and  added  lo  the  former  worts.  The  whole  mixtore 
it  set  at  66*  Fahr.,  with  a  due  proportion  of  top  yeast  or  ordinary  barm,  and  veir 
moderately  fermented.  According  to  Zimmermann,  a  very  competent  judge,  this  hu 
native  beer  is  very  apt  to  torn  sour,  and  therefore  it  must  be  very  speedily  consumed. 
This  pronenesB  to  acetification  is  the  character  of  nil  wheat^nalt  beers.  He  reeom- 
neads,  what  he  himself  has  made  for  many  years,  a  substitulion  of  potato-starch  sugar 
fbi  this  sort  of  mall,  and  as  much  tartaric  acid  as  to  give  the  degree  of  tarlncsa  pecnSar 
to  the  pale  Berlin  beer,  even  in  its  best  state.  This  acid  moreover  prevents  the  beer 
from  running  into  the  acetous  feimentatioa. 

Polalo-Bttr. — The  potatoes  being  well  washed  are  to  be  rubbed  down  to  a  pulp  by 
nch  a  grating  cylinder-machiae  as  is  represented  iajtg.  1 3£,  where  a  is  the  hopper  for 
receiving  the  roots  (whether  potato  or  beet,  as  ia  the  French  sugar-lhetories ;  b  a  the 
arushing  and  grindiag^drum ;  c,  the  handle  for  turning  the  spar-wheel  J,  whidi  drivsc 
Dm  pinion  s,  and  the  fly-wheel/';  g,  k,  u  the  frame.    The  dotted  lines  above  e,  a)«  tha 


BEER,  BATABI4N. 


crfUnifcrtlinKigh  which  thBpolppMM"-  F^m  it  Oit  tiapeock  Ji 
kxUiiis  bMT.  For  Bwrr  «heffd  of  potttoet  80  qn^  of  wmttf  » 
tkcm  iaio  lh«  tapoa,  mud  iim1«  to  boil. 


CtMb«d  n*!^  to  tbe  UBonii't  of  12  Mhe^di,  ii  to  he  w«Il -worked  •tnnt  In  the  niuli< 
m  vith  360  qmwt*,  or  90  galloat  (Englwh)  of  cold  water,  to  ■  thick  pap,  and  then 
Mo  uldhioiiBl  qaani,  or  abODt  6  barrels  (English)  of  cold  water  aretobesnEceniTeIr 
OBudnced  with  eooMant  iturlnf ,  and  left  to  stand  an  hour  at  rest. 

The  polaloet  having  been  meanwhile  boiled  to  a  fine  itarch  paste,  the  whole  maJt^ 
aaab,  ikii  nnd  tiSA,  I*  to  be  ■peedil)'  laded  into  the  copper,  and  the  miitare  In  it  ii 
tB  be  wen  itiired  for  on  bonr,  taking  eaie  to  keep  the  temperatrire  at  from  14^  la 
IV  Fahr.  oD  the  tine.  In  onkr  that  tbe  rfuufOM  of  the  malt  ma;  convert  the  stardi 
^■■ot  ia  Ike  two  nbetanen  into  sugar  and  dextrine.  This  tmntfonnalion  is  made 
"uilot  br  tbe  white  pait;  liquid  beoonisg  tran^aimi  and  thin.    Whenerer  tUi 


.„  Google 


happen!  tlic  Are  !■  to  be  iWMd,  io  auke  the  math  boil,  and  to  k«ep  it  at  thii  heat  for  IC 


time  the  oopper  ia  to  be  washed  ontj  and  qnicklj  charged  onee  more  with  bMling 

lite  eUar  irort  ia  to  be  drawn  off  from  the  Wp  ol  the  ton,  h  vniiL  and  bofled  aa 
•ooQ  as  poulble  with  the  dne  proportiim  of  hope ;  and  the  boUtne  water  maj  be  added 
in  any  desired  qnantitj  to  the  drained  maah,  for  the  leeond  maihinBi  Wott  made  in 
thU  way  ii  eaid  to  baTe  no  flavM  whaterer  of  the  potato,  and  to  darify  niore  eauly 
than  maltwort,  from  iti  oontaining  a  unaller  propMtaon  of  gluten  relaUvdy  to  that  of 
•aoeharam. 

A  icheffel  of  good  mealj  potatoes  (Sbrds  bom  W  to  ST|  Ibe.  of  thiet:,  veU-lxMleil 
ajrvpi  of  the  densitj  of  BS"  Banmj  (tee  Autnara);  and  26  lbs.  of  snch  sTrnp  ara 
•qniTslent  to  a  soheffel  of  malt  in  sacBhanDfi  Btreogth.  Zimmennann  thm^  beer 
•0  brewed  from  potatoes  quite  eqosL  at  least,  ifuotenperior,  to  pure  malt  beer,  both  in 


Speoifia  gravlt; 

Aloohol    -    -  - 

Eztraot    -    •  - 

Oarbonkadd  - 

Water  ■    •    ■  . 


4-000 

s-aoo 
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87-808 


Carl  etates  the  alcohol  in  the  Bavarian  beei  of  Bamheig  at  onljl-Sti)  JsU 
tntet,  6-U9. 
13w  Moving  aoalfses  of  other  dennaa  been  are  abo  by  Leo:— 


Aloohol 

Albumen   ■    .    .    . 
Extract-    --■■■. 
Wator 

"*t»^ 

^n. 

ItaMt    1       tas. 

BeiUtJws. 

0-0*8 
*-*«6 
SI-S99 

8-667 
0-OBO 

7-816 
»0-O97 

8-09S 
0-07» 
7-OTS 
88-7S8 

8-018 
0-0*8 
614* 

a-080 

0-088 
71tt8 
W78( 

tTndei  tha  term  eztraat,  b  these  analTiea,  is  meul  a  niKtnre  of  starch,  sugar,  dex- 

tiine,  laetio  aeid,  Tarions  salt^  aertaiu  extraetiTe  and  aromatie  parts  of  the  boi\  Klnten, 

and  fatty  matter.  "^  r.6       -. 

Tb.t  fbllowing  statement  is  from  some  of  the  published  analTiee  of  otiiBr  beers -^ 

AleofaDL 

Xkighibale a-5inl00 

Sorton      .......S'S 

Beoteh B-S 

Oemmon  London  ale  -        -        -  -6-0 

Brown  stoat      ......    Bit 


1.  AftGTB^MtiigsporiHHioftbaUgiur  iaa  wipeglMatiUaebAblesofeartKaic 
Mid  were  disengaged,  I  took  the  ipeoifio  gravity  in  a  glebe  with  a  eapillary  bored 

£  I  tlien  sstureted  GOOO  grain  measures  of  tha  ale  with  a  test  adatioa  of  pore  ear 
bonate  of  aodi^  to  determine  the  qnantitf  of  aeid  neHn^  after  whieh  1  added  an  ex- 
eeis  of  the  alkali  to  precipitate  the  glnten;  whioKnowaT«r,bekgbntnmiUiasme«nt, 
I  did  not  ■q>arat«  bj  a  Slter,  itj,  aod  weigh. 

8.  I  sabi^ited  the  snpersatarated  liquid  to  distUletion,  hj  the  heat  ef  BSD*  F.  in  a 
<lllo>>«na  bath  till  I  drew  off  all  its  alaohol,  af  whi^  I  aoted  the  qwmtity  in  water 
grain  d]m»w«s  and  the  ep«oifiagi«Titj. 


I  •T^ocaM  to  dmiv  M»  w 

rttnniae  tha  exttaA 
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B  bmn  had  been  tcmsUj  imj 


■■  m  tonio  tMT«n^  It; 


■■  qnalit J. 


I  TCMsUj  importad  ftoia  GarBMij  In  nnh  UmJI  with 
ipantiieir  o'  ''     ' ""  "    "" 


V  bMr  WM  tba  ori- 

ib««n  ilfordQopTMipiUto  of  glntaft  witli  eartMsata  tf  potMih ; 
«•  ksD  MiginB  aH»  bMooK  mvUltd  tk«reby,  and  ^ald  ■  •mall  portion  *i  ^aUiii 
•hieh  had  mcd  held  in  ■olution  bj  the  acid,  whish  ii  hcra  Mtimalad  ai  the  M«tM 
GoDioiDo  TiBcyar,  axoiM  (traogtk,  asBtaina  <  per  aaot  of  mah  aeid  aa  i«  iMad  In  tha 
*ba*a  analfaii^  iBdieatiai  bvm  •  toipar  aanLoftabla  vioagar  in  Iba  abavarariatla 
«fba«. 

Ai^rauMnm;  trmprfwUtiTy/Br iAifciiii  WflHawdJbr  mJUrlriyfaaiaw*- 
trwa — It  ii  a  light  beraiwa,  vith  nuah  artnai^  mai,  in  anaaaqaaaea  af  tba  lafMlationa 

j:._  tk »  j„.„ 1„  w-,^  £„^  ^  „^^  of  ipaaifto  gntTitj  1-OM  af 

o  tha  aiportatioB  of  baar  browad 
mm  irona  ot  a  Ainrar  CTWii^  v^  i  uoai  lav  iiapotitio  intariaraiiaa  irith  tha  apank 
tioMaf  ttada  eimpala  t£a  MaBoGMMTar  af  bitt«»  haar  toaoiploj  wort  af  »  mah  fr«M«r 
daoaitjUuDbaolLarwiaa  wavlddo;  lor  baar  Mada  tiiM  wort  of  tlw  apaaile  graritf 
1  <M2  u  sat  only  bettw  ealanlatad  to  raaiat  aeaasdar;  fanMBUtloB  Md  tfea  albar  iMmM 
■fa  hot  elinuitat  but  ia  alao  nora  plaataat  and  aalnbriooa  to  tba  aan— w.  Uadar  pr^ 
Mat  eiramataBow  the  Uw  axpaeU  tba  brairar  af  bitUr  baw  to  abUf  n  4  barrala  ot 
marfcatabU  baar  bon  arar;  qoartar  ^ualtbanaa^  whii^  iajnat  ban);  paawbia  wbam 
the  beat  imU  of  a  good  bulav  Taar  b  om^OToi  With  a*wv  aurUr  of  aoafc  Malt 
llIbaorthabarthopawetMd;  m,  thai,  if  wa  aaMM  tba  aaal  af  malt  at  Ma.  par 
fnartw,  and  tha  beat  hi^  at  la  par  Ibb,  TO  dtall  bar^  for  tha  ptise  aott  af  aaoh  barral 
vf  bittar  baar,  ia  aialt  l»a,  ia  hoft  Ba,  nd  together  U& ;  Ara«  vhkih,  cm  aipattBtio^ 
T«MMtdad<Mt  tbedrawbaakof»a  parbarrd  dhivad  by  tba  oniaa,  whieh  briaga 
tha  prime  eaat  down  to  Ifta  par  baiT^  eaalaaiva  of  the  azpenaa  of  Euaubatar*^  waar 
aod  tear  of  ^qiaiBtii^  aapitol  iaraatod  ia  faaiyelit  eooparaga,  Ao^  whtah  aoaatitato 
ibagether  •  tot;  fonnidabla  outlay.  iA,  bowerar,  thu  ale  ii  lald  aa  high  aa  frata 
Wl  Id  S5k  per  banrel,  there  «»n  be  no  donbt  that  tha  bittar  ala  trade  baaloM  bao^ 
■ad  itiU  eoDtinaa^  aa  aaoaafingly  prolltable  tpaealatio^  thoagh  aainewbat  hatard- 
ML  &mB  tha  liability  of  Um  artiela  to  nadar^  daeompoaition  era  U  Anda  •  uarkA 

"ae  Ei^Uah  ale-Ubberi  were  raoently  homfied  by  a  poUia  rapait,  apparaaUy  wdl 
wifcttaatad,  that  I>«Deb  ahamialry  waa  largdy  aagafad  in  pvafianag  iaunawa 
OMBlitia  of  that  Bkoat  daadl;  pmaea  Hrydmiitt,  for  tba  piwpaaa  of  dnig|(tiig  Um  pala 
fitter  ale,  ia  aaeh  great  rogaa  at  preaant  in  Oraat  Britain  and  ita  aolaniat.  Ttit  la- 
bU  would  haTO  baan  laade  mora  pifumH,  by  aingaatjng  Ibat  it  waa  a  pi^aal  of  tba 
PriMaPraaidaatofFraaeatoiad«aHiifyhiaaoaBlnf>rtbamia«riaaafWatarta«  H 
■■-'-*"''-'■--  loM  by  aajgoaain  aadallnoat  iaar» 
of  rmvtatloB,  for 
artialai  L  It  faaa 

Maatm^MaaataMtaUia  bittar  laaU;  fc  It  ia  a  aatoiiow  polKa,  aadbf  Hmaain 
my  brewery  wosld  ndy  tha  repntatioo  of  the  ta««er;  i.  It  aaanot  be  uUrodaaad 
nto  onjiaan  bear  brewed  with  hoM  baaaata  it  ia  entirely  pratipitalad  bf  iafiMtan* 
<<  that  wholeatKna  fragrant  herb.  In  £ka^  Ihe  qaiiri<taa>in  aoid  lA  hope  ia  taaompati- 
Ua  with  ati7«bBis  and  all  ita  kindred  alkaloida.  Beaaa  hopped  baar  baeomm  in  thia 
rMfMot  a  aBBatory  bararagai  rafiMinf  to  take  «p  a  parttola  of  ilryahnlk,  asd  othM 
BODoim  dmga  of  like  aharaelar.  Had  tba  two  ebwnMta  emplaned  by  Hwma,  AUaopp 
to  dimOTe  tha  above  ealnmny  in  fmpeat  to  their  bitter  ala  taken  tba  traaUe  to 
BBaolt  BanaliM,  Aatbonj  Todd  Thoupaoa,  and  other  writera  aa  atrnhnia,  they 
ai^t  have  aarad  thaiMalTea  tba  Tain  aUaiapt  to  diaaoWa  atryebaia  ia  the  aaad  baar 
Ik  it  aU  nmaiM  at  the  betteai  in  oambiDabm  with  tba  naNilaKiie  aod  ao  abitt' 
iaatly  preaent    Were  the  aaa  •omwa  powder,  fram  whi^  itiTikata  it  eatntto^ 


a  tala  ahonld  hare  been  loM  by  any  IOMW  i 
diUe  that  it  abonld  haTe  bean  eatartaiaed  It^raly  by  aay  dtautt 
the  foltowing  plain  reaaoni :  1.  Stryehnine  la  aa  eiaeajingy  eattly 


nCoOJ^Ic 


OF  AVIGNON. 


«T«D  Btaalthily  uir»tni  tnto  U>e  mutk  tan,  its  dmngeroat  pnnoipie  ^ 

UUy  thrown  dovn  with  th«  grouade  in  the  aubeeqasat  hop-boiL 

llie  Board  o(Eioi*e  or  Inland  Rovanne  having  a  few  yaan  ago,  with  delnuT*  liba- 
ralitj,  p«nmtt«d  the  legialature  to  grant  leare  to  naa  angar  in  the  pUoa  of  barlay 
malt  in  breweries,  an  extensive  augar  roerotiaat  in  Iiondon,  hopiiiK  imdar  thia  pre- 
tended booo,  to  aequire  a  new  and  wealthy  olua  of  owtomer^  emplojad  me  to  ai««r> 
tain  by  elperimaat  the  relative  valnee  of  malt  and  mgar  for  Uie  manufaetara  of  beer- 
Ten  samplea  of  mnacovado  angar  of  aaveral  qualitiee  were  examioed,  and  were  foaad 
tn  vary  very  alightly  in  the  pn^portlona  of  alaohol  they  coold  famiah  by  ferDtenUtion 
breweri  tun;  the  averaee  i>eing  IS  sallona  of  proof  apirit  for  IIS  Iba.  of  the  (n- 
uactity  of  proofipirit  eonldba  obtained&om  4'8  bnahelB  of 


gar;  whereaa  an  equal  quactitT  of  prootipirit 

malt.     One  poaod  of  malt  jielda  }  of  a  lb  itvtt       ,     , 

u  that  weight  of  angsr.     On  compariiig  tlie  actual  price*  of  BOgar  snoinal^ 


I  of  a  lb  ofttttraot  capable  of  n«kiiu;  u  mneh 
.  ^  .  ^  iparing  tlie  actual  price*  of  BOgar  andinal^  we  anui 

how  ruinous  a  biuinera  it  wooldbe  to  naa  augar  instead  of  malt  in  •bnweiy,  wnd 


benoa  the  deloaiveneae  of  the  eici»e  generotitr  toward*  the  beertrad«. 
BEET-SOOT  BtrOAR.    SeeSnoAi. 
BELL  UXUJU,  an  alloy  of  copper  and  tin.    Bee  Oorm 
.     BELLOWS.    See  UirAiLDBaT. 
BENOm    BeeOiLorBn. 
BENGAL  BTRIPES.     Qin^iama ;   a  kind  of  cotton  olotii  wvren  with  ««loml 

^^JAMKf  or  BENZOIN.  (£«HJoin,Pr, ;  ^BeuOe,  Qerm.)  A  apeeiea  of  resin  used 
eliieflj  in  perftunwy.  Itia  eitraat«dbj  incision  from  the  trunk  and  branches  of  the 
(hroc  bmuoin,  which  erowa  in  JaT*,  Somatra,  Santa  F£,  and  in  the  kingdom  ofSiam. 
Ilia  plant  balonn  t»  &e  decandria  monog^nia  of  Linnsns,  and  the  usMral  famiW  of 
flia  ebaoaeeK  It  hardena  readily  in  the  air,  and  oome*  to  ua  in  brittle  masses,  wbosa 
fraotnre  i>reMnta  a  miztare  of  red,  brown,  and  white  grain*  of  varioni  liies,  whieh, 
wb«n  wnit*^  asd  of  a  certain  *hap«,  have  beea  called  amj/pAUoU,  from  tiiur  reseia- 
blance  to  almond*.    The  nrUi  bennnn  is,  on  the  other  hand,  very  impure. 

He  fraetora  of  benioln  is  conohoidal,  and  ita  lustre  greasy :  its  specifle  gravity  tb- 
nea  from  1468  to  r092.  It  has  an  agreeable  smell,  somewhat  like  vanilla,  which  is 
moat  manifeat  when  it  is  gronnd.  It  enters  Into  fnaion  at  a  gentle  beat,  and  than  ex- 
hales a  white  smokei  whi^  may  be  condensed  into  the  acicular  crystals  of  benioic 
aoid,  of  which  it  contains  18  parts  jn  the  hundred.  Stoltee  recommends  the  fallow- 
ing process  for  extracting  the  acid :  The  reein  is  to  be  dinolvcd  in  S  part*  of  alcohol, 
the  solution  is  to  be  introduced  into  a  retort,  and  a  adlution  of  earbooatc  of  af>da  dis- 
■olveil  in  dilnte  alcohol  ia  to  be  gradually  added  to  it,  till  the  free  acid  be  neutraliied: 
and  then  a  bnlk  of  water  equal  to  double  the  weight  of  the  benzoin  ia  to  b«  poured 
in.  The  alaohol  being  drawn  off  by  distillBtion,  Uie  remaining  ligaor  contains  the 
acid,  and  the  reain  floating  npon  it  may  be  akimmed  off  and  waahecC  when  its  weight 
will  be  fbond  to  amount  to  abont  80  per  cent,  of  the  raw  material.  The  benzoin  con- 
tains traeea  of  a  volatile  oil,  and  a  aubatanoe  aolubla  in  water,  at  least  through  the 
agency  of  carbonate  of  potash.  Ether  doea  not  dissolve  benioin  completely.  Hie 
filt  and  volatile  oils  dissolve  very  little  of  it. 

Dnverdorben  has  found  in  benioin,  beaide*  benzde  acid,  and  a  little  volatile  oil,  no 
lees  than  three  different  kinds  of  reein,  none  of  which  ha^  however,  been  tnmed  aa 
yet  to  any  nse  in  tbt  arta. 

Bantoin  ia  of  great  ose  in  perAmwry,  •*  it  eaters  into  a  nnmber  of  preparations ; 
among  whldi  may  be  mentioned  fumigating  paatille*,  fomigating  cloves  (oalled  alao 
nails),  poyAv  A  ta  martekatt,  Ac  The  aloohbUo  tanctort^  mii^  with  water,  foraia 
wfin^  milk.  Bentoin  eaten  also  into  the  oompoaition  of  eertain  Tarnishea  employed 
for  sanff-boxee  and  walUng^tieka,  in  order  to  gire  theee  olgeel*  an  ureaable  amell 
when  they  become  beated  in  the  hand.  It  is  likewise  added  to  the  B|dmnoDs  aolDtion 
of  iunriaea,  with  which  the  best  court-plaster  ia  made. 

BERLIN  BLUE.    PntMian  bine,  which  see. 


aOVAYlQSOV,andPtrtiiinBerTiti.  {Orainai Avignen,¥r.;GiilbheeTm, 
Oenn.)  A  yellowish  dyeniriit  the  fruit  of  the  rAomnitt  in/wtorfin  a  plant  cultivated 
in  Provenoe,  Lan^edoc,  and  Danphinfi,  for  the  sake  of  itaberriea,  which  are  plucked 
before  they  are  npe,  while  they  have  a  greenish  hue.  Another  variety  comes  from 
Persia,  whence  its  trivial  name:  it  is  lai^r  t^sn  the  French  kind,  and  has  aoperior 
propertiea.  Ilie  prinoipal  aubataneea  oontained  in  theae  berriee  are:  1.  A  eotorine 
matter,  whieh  is  united  with  a  matter  insolnble  in  ether,  little  soluble  in  concentrated 
alcohol,  and  very  soluble  in  water:  it  appears  to  be  volatile.  S.  A  matter  remarkable 
for  ita  bittemees,  which  is  soluble  in  water  and  alcohol.  8.  A  third  principle  in  imall 
quantity.  A  daeoetiou  of  one  part  of  the  Avignon  or  Fenian  berry  in  ten  of  water 
affords  a  brown-yellow  liquor,  Irardering  upwa  green,  having  Uia  smell  of  a  veget«bla 
eztntol;  and  a  sfl^tly  bitter  ta«t«L 

U,j,l,.e,..,,G00glc 


a  vaDmr  hvt, 
•  •light  mnddinaM. 
k  gNMtiak-jatlow  tia^ 
K  jrallov  «M*r, 


WiftidatiMlJ 

—  «1^Ht 

Mm- 

M  of  eo(ipar,        •  -  -  an  idiT*  color, 

—  pnM-mDrial*  of  tw      -  a  gr»eabh  jdlow  with  a  illgU 

pTMipttBt*       Pm    Ouno 

VS&YI^  AbeaatihlmiiMntl  orgaot  of  BedantapriM,  nraalljaf  ■  giMB  oolar 
afmioyaihadc^  pMug  into  b««MT-7«lloir  am]  ^7  bna. 

BQOAB.  Tlta  aam*  <^  earUfB  coacnttoM  fnuid  ia  Hie  itoniadu  of  aaintali,  lo 
>fciA»Mj  badfnl  Tutata  ware  (oTBarlr  Mmbad.  TbajanlnUmtiDgoiiljto  tha 
■hmtal  pathalogirt. 

BICAKBOSAIB  OF  FOTAaH  AND  OP  80DA.  Kxaa  aah^  ao  moeh  naad 
m  DodlaiBak  maj,  aeaordiag  ta  IL  BahiaiUk  ba  t«it  raadUy  prapand  bj  gradaally 
tddbg  aaetia  acad  toaitmg  lolntiaaof  Ibatr  aartoaatw ;  tWaf  aoda  b^ng  hot 
QMaarbOBiaaaidiat  UMMoaHotaf  Ht  dlaangagawaa^  hj  tta  atwagai  .ilaitf  of  tba 
Dordoa  of  thani  to  fnm  U«arbo«alc%  whiah 
ueh  th*  miztere  ia  mada.  Hm  lopornatant 
raaidnaij  biearboaato  la  to  be  preiaad  la 
d  driad.  thk  proBf  euj  ba  praetiaaJ  *ij  lb* 
^bot  vinKatafli>rdl)Mbi«arboiiat*at*oahaaparat«uthe  onilnar; 
atmiBc  tMaa  two  mHi  it  hj  ei- 
i^  p«HbraUd  whb  imall  holm,  to 


Ul  la  di*  botfan  ol  Iha  vtaal  ia  ' 
nitrtt  baing  a«»a«a*ad  bj  daaaatation, 
tbaa  waabad  with  iea^iU  walar,  and  ■ 


aaaMaapbwa  ofaariMwie  aeU,  ganaiatad  br  tha  oombortiaa  of  eoka^  and  puriflad  bj 
beiag  faaaad  tbion^  eold  watar,  bj  tb«  amoti  of  aa  ah-fMoip  workad  hj  a  ■team- 

BOi    (Bil*,¥T.;(MU,QiTta.)    llMaaaraladlittiMr  of  tha  Hvar  ia  ai 
aa  McoiDt  of  Iba  ana  <rf  aBimal  bila  ia  tba  at^ 
Bila  (oi'a)  ia  aoapoaa^  aoeordiag  to  BranUn^ 
L    OfhOiD^Wli^aai^i^Mof  gaD 


lliqpor  d 
■aOAU. 


Of  alkali  aombinad  with  bOia^  St. 
M aiiato  of  nda,  aslraatiTo  owttar 
Pbo^bataafaoda:  d»efliKM,*a. 


an^Wtgiraa; — 
Rcaia  ofUIa  aod  piorand  (add  gaDeoata  of  aoda) 
Coloiiitt  mattar  .... 

Soda  

Flioaphato  of  aoda         .  .  •  • 

Muriate  of  aoda  .... 

Soli^iata  of  Hda  .... 


A  BDbitaaoa  Ba7  b*  (ealad  to  bile  bj^  dropptag  into  it  two-tUrda  of  ili  balk  of  oO 
rfvitrkl  T«Triowlj,aothat  tba  heat  doea  aot  azeiMd  131*  Fahr.,  addia^  a  bw  dt^a 
if  nrnp,  aad  ihaking  tha  mixture ;  vhto  it  thoold  aanne  a  daep  nolet  haa. 

raRDLOCK.  {O^Fr.;  Vimllnm,Q«m.)  Tke  beat  binllina  mav  be  nuda  from 
the  uddie  bark  of  the  holly,  boilod  eeven  or  eight  lioirr*  in  water.  tiU  it  ii  toft  and 
t^der,  then  laid  bj  haipe  in  pita  nnder  grauod,  corered  with  ■toaaa  after  the  water 
bdiainad  from  it.  Thar*  it  moat  b«  left  durinK  two  or  tliree  weeki,  to  ferment  in  tlic 
nanaar  •eaioii,  and  wmtared,  if  neoenary,  till  it  paaaea  into  a  mncitagiaont  itate.  It 
it  tlHB  to  be  pounded  in  a  mortar  to  a  paite,  weued  in  nmning  water,  and  kneadad 
(iUit  be  fraa  from  extranaooa  matlcra.  It  iiineit  left  for  foaror  five  dajsin  eartliea 
Tiwnla  lo  faimaat  aod  purify  iUtV,  when  it  i«  fit  for  oaa*  Birdlime  may  be  made  bj* 
the  aame  prooea*  from  the  miatlatoe  (rifaintaai  Umtanm),  jonng  thoota  of  elder,  and 
te  barhi  of  other  vegatabla^  aa  well  aa  from  noal  paraeite  planti. 

Good  birdUBM  ia  of  a  graeaiah  oi^or,  and  loar  flaT<v,  aomoVhat  raa«nb1ing  that  ef 
Hneiinfl  nil ;  glnej,  atringj,  and  tenaeiona     Bj  dijiog  iatlie  airitbeoonea  bnUlaakd 


maj  b*  powdarsd  [  bnt  iU  maomtj  maj  be  rntwvd  bj  BMlitaoing  ft  ft  tiu  ■& 
Ufa  ruMtioD  Tith  litmiu  paw.  It  eoDtuiu  reain,  maeilagc^  ■  little  &ee  aeid,  ttAof 
bg  and  eitrastiTa  mattM.    lie  re*io  haa  l>eeH  ealled  Vbodik. 

All  tlie  parti  of  tha  nitUetMeantBiHapeenlur  rfaaid  gluej  nubataniM^  vtdeti  tbtj 
jield  bv  deeoctf  as,  partieQlarl;  of  the  bark  and  gr«en  portiona ;  aa  a1>o  tnta  tba  ax- 
lo^ueajniMof  the  baric  or  brnfea,  when  it  le  kneaded  with  tbefingen  undar  water. 
lie  bii^ims  ii  thui  obtained  in  the  farm  of  a  white  olMii*  niM,  itieking  to  th* 
■nKert.  It  mar  alio  b«  extracted  from  the  beiriu  of  the  miatletoe  by  meBA*  M  sUier, 
repeatedly  applied,  digaatsd  with  theco.  It  dissolvee  at  Grat  a  miitnre  of  green  wax 
and  birdlime,  but  afterwaid*  birdlime  alone.  Bj  diBtilling  off  the  ether,  the  birdlime 
ramaiaa  aolorieat  aad  pnn.  Birdlima  ma;  be  eonndarad  ai  a  kind  et  viscid  Ksia 
which  doea  not  dry,  and  reaamblinfl  in  this  reepeot  an  ointment  irf  oil  ot  lard  and 
main  BMlted  togather— the  old  iamlieem  of  the  nugaon.  Aloobol,  even  boHiag  hal^ 
di««<riTe*  hardly  any  birdlima ;  but  Bwrriy  ita  waiy  impurities,  whioh  it  depoalts  in 
Cooks  on  ooolmg.  It  is  soluble  fn  the  oila  of  rosemary  and  tarpentinet  an  ako  in 
peboleDm.  Bei^ed  wMi  the  lay  of  eaoatio  potaih,  it  forma  a  eomponnd  soluble  in 
alcohol    Nitrio  awd  eonrarta  it  into  oulio  add,  aod  into  a  hi  miaab  aolidffies, 

Uaeaira  has  examined  aanbatanee  which  eiodea  boa  the  r«e«Btaela  and  inTolnoru 
of  the  atraetflit  gymmifrra,  and  deioribea  ft  as  the  pnre  matter  iff  birdlinje,  which  he 
■^lea  vwnno.  It  i«  said  to  b«  oompoead  in  lOO  puta  of  TS'A  carbon,  9'3  hydrogen, 
and  Ifi'S  oxygen,  Caminon  birdlima  may  be  regarded  aa  i  mixtare  of  riscine,  Tege- 
table  moeita^  and  rineur.  The  yoiing  abaota  of  tbe^M  tttuUea  afford  a  mifty 
jnios,  whioh  is  Tisoine,  while  the  old  branches  afford  a  jidce  riah  in  eaootcfaone. 

BI3CUn&  For  the  following aooonnt  of  the  mecbaBical  "yite™  of  bakingtiiwaita 
for  the  royal  navy.  I  am  iodebtM  to  the  ingeoions  Inrentor,  Thomas  €lrant,  Esq. 

Bbips'  biacnite  are  now  made  by  machinery ;  and  one  of  the  reasoae  tor  this  has 
bean  that  the  mannal  jH^paratiaii  of  them  was  too  slow  and  too  costly  dnring  the  last 
war.  A  landMtan  knows  vary  little  of  the  tme  valae  of  a  biscuit :  wlth>  a  soaman, 
biscuit  is  the  only  bread  that  he  ests  for  monttis  twether.  There  are  many  rMSona 
wh]^  eomnXHi  loavaa  of  bread  eonld  not  be  niad  d  unng  a  long  voyage ;  because,  eim- 
taining  a  fermeDting  principla,  they  woold  soon  become  mnety  and  nnfit  for  food,  if  . 
made  previous  to  the  voyage ;  while  the  preparation  o[  them  do  board  <diip  is  subject 
to  inai^rable  objeotjaaa.  Biscuits  ooatain  no  leaven,  and,  when  well  baked  throu^- 
Dut,  tbflT  anffer  little  change  during  t  leng  voyage. 

The  ulowBDce  of  biscuit  to  eaob  aea  man  on  board  a  queen's  ^p  fi  a  pound  per  day 
(averaging  six  biscuits  to  the  pound).  The  tnj^ly  of  a  man-of-war  for  several  mentha 
is,  ooQsequently,  very  larse ;  and  it  often  happened  during  the  lust  war  that  the  diffi- 
culty of  making^  biscuits  fast  enough  was  so  grea^  that  at  Portsmouth  wt^^on  Icada 
were  nnpaiiked  in  the  etreets  and  conveyed  on  board  ehipa. 

We  alwll  DOW  describe  the  mode  of  making  bisauila  by  liand;  and  afterwards  speak 
of  the  improved  metliod.  ThebakehouaeatOosport  oootain«dnuieoven«,andtoeach 
wasattachedagasKof  fivemen — the  "tDnier,''tlw "mate,"  the  "driver,"  the  "break- 
man,"  and  the  "  idleman."  ^e  requiute  proportioni  of  flour  and  water  were  put  into 
t  lai^e  troo^  and  the  "driver,"  with  his  naked  arm^  mixed  the  whole  up  tt^thor 
mto  the  form  of  dough — a  very  laborious  operation.  Hie  dough  was  then  tikea  from 
the  troagh  and  put  on  a  wooden  platform  called  the  break :  on  this  pUtform  worked 
a  lever  called  the  break-sta^  five  or  six  inohes  in  diameter,  and  seven  feet  long ;  one 
end  of  thia  was  looaely  attached  by  a  kind  of  ataple  to  the  wall,  and  the  brea^Ml, 
riding  or  aitting  on  the  other  end,  worked  thia  lever  to  and  fro  ever  tbe  doo^  bj  aa 
uncouth  jumping  or  shufBing  movement.  When  the  dough  had  become  kiMadea  by 
thia  barbarous  method  into  a  thin  sheet,  it  was  removed  to  the  moulding-board,  and 
cat  into  alipe  by  means  of  an  enormous  knife  ;  these  slips  were  then  broken  into  pieoea, 
eaoh  large  enough  tot  one  biscuit,  and  tbeu  worked  isto  a  circular  form  by  the  band, 
Aa  eaoh  Diacmt  wia  shaped  it  was  hsnded  to  a  second  workman,  who  atsmped  the 
killg'B  mark,  lh«  nnmbar  of  the  oven,  Ae.,  on  (^  biacuil  The  biscuit  wsi  (hen 
docked,  that  is,  jaaroed  with  holes  by  an  fnatniment  adapted  to  the  purpoee.    Us 

'---'■"-partof  the  -  -  "  '       "^  "     '  -^    ' .^-.-  — = 

osd  bafctfe  1        ^  .  „  ^ 

■hovel  eaJled  a  pe^  ths  oUier  end  of  whioh  was  lying  flat  in  the  oven.  Another 
man  took  the  bisoaita  as  fast  as  they  were  formed  and  stamped,  and  jerked  or  threw 
"''       -  -     -'  Q  with  eneh  nndaviating  aeenracy  that  they  should  always  bll  on 


the  pad.  llic  mas  with  the  peel  then  arranged  the  bisouita  side  by  si 
wh^e  floar  of  the  oven.  Nothing  eonld  exceed  (in  manoBi  labor  alone}  the  r^n< 
lariw  wi^  whtiA  llua  wm  all  done.  Seventy  biscuita  were  thrown  into  the  oven  and 
ngniarly  amogedinonemfnate;  the  attention  of  each  man  being  vigoroosly  direeted^ 
to  his  own  departm^t;  Ibr  a  delay  of  a  single  second  on  the  part  of  any  one  man 
'«oi^  liava  diatnrbed  ^k  wkola  gang.    The  oiacuits  do  not  require  many  minutes 


IB  wmM  bt  ov«rtak«d  i 


The  moolder  therdbn  nude  IkoM  wbieh  vera  ta  b«  fin*  throwB  i>ls  lb*  o 
Oaa  Oe  cnfatreqamt  ouct,  tnddiiDiutlwtl  (he  lixe  bj  •  >iee  gndation. 

The  node  ia  vhidi,  linee  about  Ike  jeu  1831,  (hips'  biicaiii  htxe  beca  ande  b; 
MduncTT  imeDted  br  T.  T.  Gn»t,  Eiq.,  of  th«  Rojal  CUnaee  raid,  it  tki*  i  the 
■eal  or  Aow  u  RmTcrcd  into  a  luUow  er^Ddei  fom  or  Are  fret  loaf  and  abovt 
three  ieet  ia  iianeter,  aad  the  wala,  the  qnantity  of  which  i>  refolated  bj  a  ^n|[e 
aiUttcd  to  h ;  n  ihall,  anned  vith  bag  luuTet,  worlo  rapidl;  round  in  the  crbnder, 
«ilh  snch  aliwiiihinf  effect  that,  in  the  ■bntt  ipaee  of  three  miantea.  340  poandi 
ft  dongh  are  prodneed,  inflaitcly  bettei  atade  than  that  mixed  b;  (he  naked  am*  tt 
a  Mas.  Tilt  doagh  ia  lenvred  Gma  the  cyUader  and  plwcd  uder  tba  bteakiag- 
toOera ;  theae  ktter,  vhidi  peribna  the  office  itf  kaeadinf ,  an  two  ia  auiber,  and 
adgfa  13  cwt.  each;  ther  are  rolled  to  and  Ao  over  the  inrfaee  oT  the  doafb  b; 
neaaa  «f  maehiaetr,  aad  ■  ire  miaaleg  the  dongh  it  peiftetlr  kaeaded.  The  ahecl 
of  4o«A  which  it  about  two  inebei  thick,  ii  then  cot  into  pleMi  half  a  yud  iqnare, 
rtieh  pan  aader  a  teeoBd  tet  of  ndlei*,  by  whidt  each  piece  ii  eiteaded  to  tbe 
9IC  of  aix  Act  hj  Ihnc,  and  rednced  to  tbe  praper  thidlneM  fiw  biKniti.  The 
Aeet  of  dmgh  Ii  sow  to  be  cat  ne  into  biieniti,  and  no  part  of  (he  operation  li 
B«n  bcaotifiil  thaa  the  node  b;  wbtch  Ihi*  i*  aceompliahed.  The  dough  ii  bosgU 
at  jMN,  tiMoita  in  effect,  but  aoi  hi  detail,  to  that  by 
I  are  eat  oal  of  a  theet  of  metal.  A  Krica  of  iharp 
kaire*  are  m>  anaoged  that,  tj  oae  aovement,  ther  eat  oal  of  a  piece  of  doogh  a 
jnd  aqaaic  about  aiitr  hengoaal  bjacnilt.  The  reatoa  for  a  haiagoaal  (ux'«id«d) 
dape  ia,  tbat  aol  a  parlicle  tf  wade  it  ihttebr  oceatioaed,  at  Oe  iidet  of  the  hes- 
agoaalt  aecnraielT  it  into  Ihoae  of  the  adjoining  biacaiit  t  wlieieat  circular  plecet 
eat  oat  of  a  large  rariaee  alway*  leave  Taeaal  tpaeee  lulaiaa.  Tbat  a  flat  theet  eaa 
be  dWided  iaio  heugonal  riecct  whhom  aay  watle  ef  Batarial  it  ahvlaaa. 

Each  faweait  it  tianped  with  the  qneea'i  maA,  at  well  u  paaetwed  with  kaitt 
by  the  tuie  BaTeBcal  aihieh  enti  it  ont  of  the  piece  of  doagh.  The  hm^oaal 
catSeta  da  tot  terCT  the  bitenitt  eom]detelr  atnadv ;  lo  that  a  whole  iheet  of  then 
eaa  be  pot  mta  the  orea  at  oaee  on  a  large  peel  or  ihorel  adapted  for  the  parpoee. 
Aboat  titeea  **"■*—  ate  taffldeal  to  hake  them  g  the;  are  then  withdrawn  and 
brofcta  ataads  by  the  hand. 

Tbe  eon  for  the  biteaate  it  parchated  al  tba  Mwheta,  and  cleaaed,  groand,  and 
dretttd  t  at  the  gOTcrament  BiiUi  {  in  qaality  it  ii  a  nixtnre  of  fine  Hoar  aad  mid* 
dliaA  lbs  haa  and  poUant  being  rwaored.  The  oreni  for  baking  aia  foiacd  at 
faelnek  aad  lik.  with  aa  area  of  abeat  IW^feel.  Aboal  1 IX  Iba.  weight  of  blieaili 
are  pnt  into  the  a*eu  at  once.  Thii  U  called  a  cnit,  and  it  rednced  lo  aboat  110  Iba. 
by  the  baking.  Tram  tweWe  to  lizlecn  niti  caa  be  baked  ia  eaeh  orea  erery  day,  or 
tOtr  the  rate  nt  234  Ibe.  per  hoar.  The  men  engaged  are  dnieed  la  dean  chetk 
ihirta  aad  white  liaea  trowten,  nproa,  aad  cap  [  and  erny  endeavor  It  aade  lo 
ohterre  the  raort  aerapaloai  rlnatliiitie 

We  may  now  make  a  few  re^ulu  on  the  eomparative  meritt  ef  the  hand  and  Iba 
■B^iae  ptoeettet.  IT  the  ueal  aad  the  water  with  which  the  Uteaitt  arc  made  b« 
aot  tb«eoagUr  taixed  tp,  there  will  be  tome  partt  BMitter  thaa  olheti.  Now,  il  was 
Itnnerl;  Ibaad  that  the  do^k  wat  not  well  mixed  by  the  amu  ef  Iha  workman  t  Iba 
wiaaeqBfBrr  of  which  wae  that  the  dry  partt  becBioe  barnt  op,  or  eltt  thai  the  BoiH 
parm  aeqaired  a  Doenliar  kind  of  bardnett  which  the  taikfieaUed  "  Alat  i"  theat  delbMi 
ve  a«w  teuwftJ  by  the  Ibnoagb  mixh^  and  Tr-^'-f  which  lb*  iagwdiMlt  raeaiTa 
bytbc  amehiBa. 

We  hBTc  teea  thai  450  Ibt.  of  dough  amy  he  auzed  by  the  mathine  ia  fimr  mlaMta^ 
nd  kaeaded  in  five  or  lix  iniantct  t  we  need  baldly  tay  bow  Biicb  qaieker  thit  It  than 
■ea'a  bn^>  eeold  effeet  it.  The  htacaiu  are  cnt  oal  aad  ttanped  rixty  at  a  thne, 
htlead  at  lai^i  bctidea  the  time  thaa  taved,  the  UaMtite  beeonw  more  cqaaOy 
bdced.  by  the  oven  being  laon  tpeedily  ilkd.  The  nine  ovena  at  Ootport  uaed  lo 
mploy  AH  DMS  to  pndnee  abont  1,600  Iba.  of  biteait  per  hoar ;  16  men  and  boyi  will 
■Mv  peadae^  by  the  awae  nambar  ef  otcm,  S,340  Ibt.  of  bieenltt  (oae  ton)  per  honr. 

Tk  eoapaintjve  expeata  it  that  Mated  i  Under  the  aU  ayttem,  wagta,  and  wear 
■Bd  tear  of  aleneilfl,  catt  aboat  U.  Sd.  per  cwt.  of  Uteoit  i  under  the  new  lyitem,  tbe 
mtaU. 

t  Deptfard,  Ooopoit,  and  PlraiMlh,  eenU  pcodnce  T,0O0  or  8,000 

, jally,  at  a  HTiag  U  12JXKIL  pernaanv  ftaai  tbe  eort  vader  tba 

aU  syaUaa.  The  advaBtagea  of  ma&ina-mflde  OTtr  haBd«aade  biteait^  llierabr^  are 
^Bj :    qaalkj,  tilatnlfanM.  ezpadition,  ehtapnat^  and  indapaadeneo  ef  goTammtat 


nCoOJ^Ic 


making  the  dongli;  i*,  apor  pinion  to  engine  iliaft;  /,  ipiir  wheal;  g,  g,  bevet  mitrv- 
wheel*  to  give  the  upright  motion ;  h.  A,  bevel- wheels  for  woilinff  the  mixing  mnehine ; 
i,i,i,  diito  for  eoRimaDioating  motion  to  the  rolling mnehioea ;  J.j.t,  the  cruak  ^aft; 
1^  i,  conneating  rodi;  m,  m,  pendnlnms  for  giring  motion  to  rollers;  n,  n,  clntche*  for 
connecting  eiUier  h&lf  of  the  msohinery  to  the  other. 

BiaHUTH.  (fiitmuf A,  Ft.  ;  WimaiA,  Qena.)  Called  alto  mtrcuite  and  tin-riaea. 
It  vse  BhowD  to  be  a  metal  eomewhat  different  nrom  lekd,  bv  G.  Afpriool*,  la  IMe ;  Stahl 
and  Dafay  proved  ite  pecnUarit;;  but  it  waamoreniinatdydiatingaiahedbjrPottAnd 
Qeoffrov  aboot  the  middle  of  the  last  centurj.  It  is  a  rare  mbslanee,  oeenmng  native 
aaanoude,  underthenameofbismiith  oehra;  uaanlphnTe^c^ledbinDiithglBnc*;  as 
a  tnlphnret  with  copper,  ealled  copper  bi«n  nth  ore;  a*  aUo  with  owppcT  and  lead,  called 
needle  ore.  It  is  foand  araoaiated  likewise  with  selenium  and  taAarinm.  Tie  native 
metal  occurs  in  various  forms  and  colors,  as  whit&  reddish,  end  veriegated;  in  primi- 
tive and  floeti  formations,  along  with  the  ore*  of  cobalt,  nickel,  copper,  silver  and 
biimnth  ochre ;  at  the  Saion  Eri^ebir^e,  near  Schneeber^  and  Joh.  Georgenstadt ;  nlao 
in  Bohemia,  Badeo,  Wnrtembepg,  Hessia,  Sweden,  Norwar,  England,  and  Franca. 

The  prodoction  of  this  metal  is  bat  a  limited  object  of  the  sm  el  ting-work^  of  the 
Baion  Erzegebirge  at  Sahneebeig.  It  there  occors,  mixed  with  cobalt  speisa,  in  the 
proportion  of  aboat  7  pei'oent.  upon  the  averagi^  and  ie  procured  bj  means  of  a  pe- 
enliar  f^irnace  of  liquation,  which  ie.the  moat  economieal  method,  both  as  to  eanng 
fuel,  and  oxidiiement  of  the  biamuth. 

Ilie  biamntheliquationftiraaeeat  Schnecbergisrepreaentedin  jI^AlSIl,  Ise,aTidlST, 
of  which  the  first  is  a  view  from  above,  tha  second  a  view  in  front,  and  thelhirdatniaa- 
rerae  section  in  the  dotted  line  \  Bofjfjr-  126-  "t^  the  aah-pit;  b,  the  fire-place;  e,  the 
eliq nation  pipes;  d,  thegrat^  of  masonry  or  briokwork,  upon  which  the  fuel  ia  throw 
thronrh  the  nre-door  «a.  The  anterior  deeper  I  jing  orifice  of  the  eliqnation  pipee  ia  closed 
with  the  dnj'pimta /;  which  has  beneath  a  smul  circular  groove,  throngh  which  the 
liquefied  metelflowBoS  j7  is  a  wall  extendiog^mthehearthUolenearf;  to  the  anterior 
onfleea  of  the  liquation  pipes,  in  whidi  wal!  there  are  u  many  firfr^iolea.  Ik.  aa  there  are 
pipea  In  the  ftimecc :  >  are  iron  pans,  which  reeeivo  the  fiuid  metal ;  A,  a  wooden  wat^- 


It  avralr  with  ■  *Mt-inM  coTrr.    Tke  gramikliw 
K  «pe>iB(»  Ml  BpoB  Ika  lal  taifaee*  m,  aad  Ikca 


Ik  two  pipei^  « 


■  are  dimnght-hola  in  the  TEUlt  betwt 
Km  lor  increasing  or  diminishing  Ihe  heal  at  pleHore. 

Tbe  ara  lo  be  cliqaated  ((wealed)  are  Mited  bf  haaj  (hm  tbc  gangnc,  bnken  iat« 
liuei  aboHl  the  liie  of  a  buel  sot,  and  inlrodnced  iato  the  iRaitcd  pipca  |  oao  cbai^ 
-Tt'-'-r  oTabont  J  cwu ;  n  thai  the  pipca  are  filled  to  half  ihtir  diameter,  and  threa 
tanht  oC  ibeir  leDcth.  Tlie  iheet-iron  door  ii  ihat,a]ulthe  Art  strDllglTar|ri,wheTebr 
tbe  Iwwaih  begin*  to  flow  in  ten  minnles,  aad  falli  Ihnwfb  the  bolei  in  Ihc  tlar-plMct 
aria  hoi  pans  containing  loOM  eoal-duM.  WheneTec  it  nUii  ilowl)',  the  ore  ■  stirred 
nMadnUte  ptpes,«t  intetraltdnrinf  half  an  boar,  i>  which  time  the  liquation  ia  nsuHr 
fiaiiheit.  The  reaidaiun,  call«]  bitnatb  b«rlet  (froKpea),  la  leooped  out  wilb  iron  nkea 
into  ■  vsler  imngh  ;  the  pipei  are  ehuged  alhsh  ;  the  pani,  when  faD,  bare  their  cob- 
■esli  an  into  monlds,  Ibrming  ban  of  rnm  35  to  M  poandi  weight.  Aboat  20  ewt.  of 
at  are  smelted  in  B  hoon,  with  a  conmmptloo  of  63  Leiuie  cubic  feet  of  wood.  The 
Ual  prsdBclion  of  Sbaeeber;,  is  ]S30,  was  9800  lbs.  The  bitmnlh  thns  procnrtd  bf 
EqnalioD  Dpon  the  great  icale,  eoDlains  do  uiudl  adnuxlnrc  of  araeaic,  iroa,  and  mmta 
Mho  mMala,  from  which  il  maj  be  freed  bf  aololion  in  Ditrie  acid,  precipitation  bf  water, 
sad  itdnctioa  of  the  iDbaiLraled  oijde  bj  blaeli  fioi.  B^r  eipoting  the  erada  bitmntb 
far  mmat  time  to  a  dnS  red  heat,  under  charcoal,  artenic  ii  expelled. 

BiMratk  ia  while,  and  reaewblea  anttnoar,  bat  baa  a  reddith  lint ;  whereas  the  latter 
BMtl  baa  k  blneidi  ««st.  It  is  brflliaut,  crraUllise*  readilj  in  nobU  enbical  Ibccts,  li 
Te7  brittle,  ud  bb;  be  easiljr  reduced  to  powder.  lu  apeeifle  iraTilji  is  9-S3 1  and  bf 
himmcriM  it  with  care,  tba  density  maf  be  increased  to  9-S62T.  Il  mells  at  480*  Faht., 
aid  nay  lie  coaled  6  oi  7  degree*  below  this  poini  witboat  fijungg  bat  the  moiDenl  il  b«> 
fiai  to  solidify,  the  leupeiaian  rise*  to  480",  and  conlinnei  atationary  till  the  whole 
Ma« is CDBgealed.  When  healed &ca  32°  to  212°,  it  eipwids-^  in  length.  When 
in«iiafl(>daa  iiij  laliialilsBiaiia  iif  ailjinliaii  llii  iiali  iifhigli  laajid  ihemocaelera. 
At  mamg  bcab  UsmMh  rnlalftiii^  may  be  diatilled  in  eloaa  «■**•!*,  amd  Is  Ihas  obUdMd 
h  ojalBniM  lamiMB, 

lie  alloy  of  bjsnoth  and  lead  in  eqnal  part*  ha*  a  density  of  1D-T09,  being  gra>W 
tkaa  Ike  mcnn  af  Ibe  eoMtit«e«l*i  it  baa  4  Iblkled  tsztare,  i*  brittle,  and  of  tbe  nma 
'  cskr  as  bnmitfa.  Bimnth,  with  tin,  lima  ■  conpoaod  more  elastic  and  bobotobb  thaa 
Oe  tin  itacU;  ud  Is  tberdbn  freqncDtly  added  to  it  by  tbc  pewterers.  With  1  of  hi*. 
■Mb  and  84  of  tin,  the  alloy  b  aomewbal  malleable  j  witb  WK«  blMnnth,  it  i*  brittl*. 
When  nwch  bt^nlb  is  preaeat,  i(  may  he  easily  parted  by  slxMtg  muriatic  add,  wUeb 
fimohea  the  iiD,aad  IcBTca  the  bwtratb  in  a  black  powder.  It  baa  beea  aaid,  that  aa 
sQiiTaf  lin,  Hsmyib,  Biske^aadsilrarhiniki*  iioB  Am  matiag.  {Erdmmmi't  JamttL) 
The  alloy  of  bimnth  witb  tin  and  lead  was  ftrst  examined  by  Sir  I.  Newloa,  and  ha* 
ken  caOed  crar  siaoe  (taaible  meUL  Eight  partaof  bHmBth,Sof  le^,aad  3  oflin,  melt 
St  ibe  moderate  tsmperalnrc  of  303*  F.  |  bat  3  of  biannib,  1  of  lead,  and  1  of  tin,  meU 
at  Sao-lSP  F.  aecordiag  to  Reae.  A  snail  addition  of  mcreiUT  gf  CMtri*  aid*  the  fni- 
Uilr.  Sqeb  alloy*  sem  lo  take  east*  cf  ualcoueal  preparalioas.  An  iDoy  of  I  bts- 
BBib,  2  tin,  and  1  lead,  it  emplaytd  as  a  soA  nlder  by  the  pBwterera  t  and  the  saua 
has  been  propoaed  aa  a  bath  Ibr  tec^eiing  steel  inatnuneals.  Cake-noolda,  for  Iba 
■aanftetnrefs  of  toOel  soaps,  are  made  of  the  sane  matal  i  a*  also  eudlest  clicb^  for 
■cntWype,  of  3  lead,  2  tin,  and  5  bkmnlh)  an  alloy  which  melts  at  199°  F.  This  com. 
ftrnd  ahoald  be  allowed  lo  eod  apon  a  piece  <£  pasteboard,  till  it  bceone*  of  •  doa^ 
(■MJHCBe^  bdbre  it  i*  applied  to  tbe  bmbU,  loneeive  tbeimpH«af  lbe*U)np. 


^jOOgle 


of  «nm  bollsi,  Ui  kcM  pnpoMd  ii  fiuai,  baouw  tki;  widl  vrit  and  gin  «v  ** 
c!««MkM  rf  MBpcntan  nnder  thcM  irbidi  would  witMurr  the  kantiBf  ^  ^  n^( 
the  TailbililT  of  the  ollor  beiag  proportioned  to  the  qnalit;  oT  iteam  T«<|aiKd  for  the  em- 
ginB.  It  hu  been  foaad,  however,  that  boilera,  Rppuenlly  lecored  in  tliit  wmj,  bnnt, 
wbilB  the  Mfelf  diiet  iMMiaed  entire ;  the  eipuuiTe  force  of  the  eteBBi  emndng  e^plo- 
Hon  p»  •uddei^,  that  the  IMble  aHvj  had  not  tone  to  ndt  m  gire  way. 

Thm  are  Mn>,  perhap*  tJuee,  oifde*  oT  binunth ;  the  Sral  and  the  third,  or  the  mb- 
Oifde  utd  tafa-oiyie,  aco  meteij  objecti  of  chemical  coifositT-  The  oiyde  proper  oceim 
natire,  and  aac  be  rnidilr  fnned  bf  expoting  the  metal  to  a  red-iriiile  heat  in  a  molBei 
wben  it  takes  fire,  bums  with  a  (hint  bloe  flsme,  utd  MM^  off  fhaiea  «4ueh  candenM  into 
■  yellow  pnlvenlent  oxyde.  But  an  easier  pioccM  than  lh»t  mw  mentioned  li  ta 
dinolve  the  humulh  in  nitric  Mid,  precipitate  with  water,  and  axpoae  the  precipitate  to 
a  red'hest.  Tke  oiyde  thui  obtained  hu  a  itraw  yelow  color,  aw)  fliMt  at  a  hi^ 
heU  into  an  opsitB*  gl***  of  a  dark-brown  or  hlack  eobr;  but  irttlch  becomea  Icm 
opaque  acd  ydLw  after  ft  hai  cooled.  Its  specific  gravity  is  lo  high  as  8*S11.  It  eon- 
dsla  oT  S)-8T  of  metal  and  I0-13  mygeli  in  100  partt.  The  ibore  precipitate,  which 
ii  a  mb-altrate  of  bisoroth,  is  called  ptarl-vyKilt,  and  is  employed  aa  a  flu  for  certain 
t^hwIt  i  as  it  aogmenta  their  fuiUtility  wilhonl  imparliug  any  oAet  to  Otaa.  Hmce, 
It  b  tised  sometimes  as  a  Tehide  of  the  edon  of  other  mel^lie  oxydea.  When  wdl' 
mAed,  M  b  Mnpkred  i>  gilding  porcelain ;  bcinc  added  u  the  proportion  of  oitt 
fifteenih  to  tha  gold.  But  pearl-iAite  h  moat  vied  ij  ladin  aa  a  eomiette  br  giviBf  ■ 
bnlUtnl  ttH  to  a  flidri  eompleiian.    It  is  eaSed  W<MCd</iin^bytheFreDeh.    Ifiter- 


is  bhaialh  often  does,  a  Utile  sHver,  It  becooMa  gray  or  diuy  eokred  on  apmat 
-  .„  I.  When  the  oxyde  is  itfepared,  try  dropirfng  the  nitric  (Motion  into  an  BUaNM 
ley  in  excess,  if  thli  preeipitaie  is  weS  washed  and  dried,  it  fbnns  an  excellent  medicine : 


to  li^hl.    When  the  oxyde  is  itfepared,  try  dropirfng  the  nitric  k 
ley  in  excess,  if  this  preeipitaie  is  weS  washed  and  dried,  it  forms  an  exccuem  mcaicnte| 
and  is  givea,  mixed  with  gum  tragaeanth,  for  the  itHef  of  caidialgia,  or  tnnlBg  and 
tpasmodic  pains  of  the  itoroaeh. 

Another  sort  of  peaii-powder  (s  prepared  by  adding  a  very  dilate  sohitlcii  of  eommaa 
lalt  to  the  abore  nitric  solution  of  bismuth,  wimeby  a  [tnlrenilent  sab-chloride  of  the 
inetal  i>  ohiaiaed  in  a  light  floeenlent  form.  A  simQar  powder  of  a  iDather.of-peail 
■tpect  may  be  formed  by  dropping  dilnie  moriatJE  acid  into  the  wlntion  of  oitiate  of 
bismuth.  The  arsenic  always  present  in  the  bismoth  of  comniCTce  is  convcTted  by  nitrie 
acid  into  arsenic  acid,  which,  forming  an  inaolnble  aneniate  of  bixmuth,  separata  TrotH 
Ike  soklioa,  nnleas  tbere  be  snch  an  exeesa  of  nftrie  aeU  aa  to  re-ditsolvc  It.  Hence  the 
medicinal  rajde,  prepared  fhim  a  rtghtly-madc  nitrate,  can  contain  no  arsenic.  If  we 
write  with  a  pes  fipped  fa  that  sohtllon,  the  dry  intiaible  tneet  will  become  legible  «a 
plnnglng  the  paper  ia  water. 

It  hat  been  proposed  to  tnbstitnte  binantb  for  lead  in  asiayfaig  silver,  ai  a  Emallcr 
quantity  of  ft  answen  the  porpoae,  and,  aa  its  oxyde  is  more  flncn^  can  therefbre 
penetrate  the  cnpel  more  readily,  and  five  a  more  rapid  result.  Bat,  independentlr 
of  the  objecttan  frran  its  high  price,  bigmnth  has  the  disadvantage  of  boiling  up,  as 
well  as  of  rocfeteg  or  vegetalfiig,  with  the  laTer,  when  the  cnpellatW  reqaires  ft  Ugh 
heat.  In  extraellog  the  ^rer  team  tbe  galena  found  In  the  copper-mine  of  Tahltn^ 
It  haa  happened  sonetiniea  that  the  sltver  coDoreted  (owaids  the  end  of  the^operafion, 
tnd  psodnead  a  saiiiiiMaw  raercMcnce,  whkb  bad  to  be  eapelled  again  with  a  fteak 
Ion  of  lead.  It  waa  rtiiMd  tkat,  m  thla  ea«e,  a  ponloa  ef  the  silver  had  paseed  iai* 
the  cnpel.    Berxcliua  detected  in  a  sample  of  silver  thns  concreted  the  preseae*  of 

The  nitrate  cf  faisMith,  tt^ed  with  sdatlcM  of  tla  aad  tartar,  loti  beea  emplofed  M  * 
SMdaat  fbr  dyaiag  Ulaeh  and  Vitdel  IB  aaliao  prbulat. 

BITTRA.  <£ii(rs,  Fr.  t  Milcr,  Gsm.)  A  brown  ei^  Wbfeh  i«  n*ed  In  water  eelon^ 
ia  Um  sane  way  aa  China  iak.  It  is  prepsred  ftnn  wood-aoot,  that  i^  beech  betag  pt^ 
Aend.  The  sseat  coBpaet  and  best  bamed  pareda  of  soot  are  collected  from  the  dUm- 
aey,  pgdveriaed,  and  pamcd  thraagh  a  siOc  rfeve.  This  powder  is  Inffaaed  In  pure  wtMr, 
ftad  stirred  l>e<pw>t)y  wfah  a  itaaa  ralM-,  thee  sDowed  to  aettle,  when  the  water  Is  deaan^ 
•d.  if  tbe  saha  an  aot  all  washed  away,  the  pToeesanMy  be  repealed  with  warm  wai«r. 
Tbe  paste  ia  aow  to  be  peered  failo  ft  kag  naiTow  vessel  flUed  with  water,  stirred  weB, 
ftndJdt  to  settle  Ibr  ft  ffewmlmitee.  In  order  te  let  the  grower  pftrtaaelielde.  Tbe  loper- 
FiaiBot  part  ia  Uten  lobe  ponredw  into  a  itailler  teasel.  TUt  pioeesa  mn  be  rep«iited 
twice  or  tbriec,  to  obtain  a  vety  good  bjatn.  At  IM  the  Ktded  deporite  k  rafflcientlr 
Bne,  end  whan  f^eed  haai  its  sopematftnt  WW0,  It  Is  mixed  with  gtUn-water,  moulded 
Into  proper  cakes,  and  dried.  It  is  not  ased  &  oB  paintinir,  bnt  ha*  Utc  Moe  eAd  ha 
walai-edon  *■  broWB  plak  hH  In  oil. 
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BrnZB  mBCmiK  (^aitn,  Ft.  ;  A««nl^,  0««.)     lU* 


prlodpla  b 


MUpriDoi, 
ktilnii*niiii«ii*M»uUjra*agMMd  by  Ux  ftU.     Th«  following  li*t  aei 
Itar  mMmmmi  na«7  c<  wlM  h*v«  boM  SMd  in  Uie  wti  •; 


Vm*. 

p.R«pi«r*& 

OmbT- 

Oteanriln 

Quuu* 

Tooa 

aorinam,  E.  IiidiM 

Powerfully  l>ittar 

Herb 

Great  Britain 

Ditto 

Ala* 

jg--,^ 

SoDth  Africa 

Ditto 

ii«<Mtitnk 

Sooth  America 

Ditta 

0^ 

Booth  (tf  Europe   1 
Ditto                      \ 

AMMliehittat 

iconu 

Boot 

Ditto 

Ditto 

Hwb 

Oreek  AreUp«Ugo 

Ckfcirilk 

Bui 

Jauuuca 

Ditto 

'CUDO^I 

a«t> 

Great  Britain 

Flowen 

a" 

Fmil 

Lexairt 

IntoIertMy  bittn- 

Root 

EMtAMe* 

Veijhhter 

Fmoilory 

Herb 

Great  Britain 

G«itUn>l>te« 

Soot 

Svitierlaad 

TeryWtte* 

Ommdln 

H«rt. 

Great  Britain 

iTibrt   ' 

PmIi 

Tlthtunln 

UtriBM 

Witbitanh 

bp 

Seal«ioftb«fe-l 
maleaowenf 

OlMtBlitMl 

Hau 

Herb  floiren 

Great  Britain 

isa'"'^" 

Herb 
Eoot 

Great  Britain 

China 

Sm 

Herb 

Great  Britain 

Bitter  and  tharp 

t™. 

Herb  floTcn 

Ditto 

Bitter  and  oflan^Te 

Ku^trtfon 

Herb 

Ditto 

Siiiin»U 

Bwk 

Olli»D> 

BiW 

Hoot 

Qit^VtttaiM 

j^lSS."**"'"** 

OcMet 

8m& 

Arabia 

BfrUHBH,  OT  AanULTDM.  {BUmmi.  tt.;  A^mk,  Oenn.)  A  bkek  Mb- 
Mnn  fami  ia  tk*  eaiA,  extmallj  not  .1tt»*-^Ui'  to  pi^««aL  U  if  MvpoMd  of 
NibM,  ^dnsM,  and  «7gM.  like  onaaia  bodiee;  but  ile  oricia  ia  onkBOVh  It 
ki  Mt  baM  oliawva^  BiMBg  tka  pri^tiTe  or  older  atrata,  bat  <Hi1v  in  tbt  Meondarj 
■jiUanallafBBtMaa.  It  aomtitDtM  Mwetuiea  ooiwidwdda  ba^  aa  in  tU  lale  <rf 
Tii>ilaa,vh«NkoM«noTar*BMlOMtradlitri«WiB*M«*r*diBMW«.  Thagreatar 
piit  of  Hm  aapfaaUm  to  banat  vilb  ia  MwnoMa  OMnia  frcn  the  Dead  Sea,  OB  whoa* 
•komitiieaBt  apaadgalktrad;  wbaBoaithaagottbeBaneofJewiihbitnman.  In 
ibUaAoolw  Mtd  Iraataro  k  reaemblea  ordinary  piteh.  By  frietion  it  afforda  n^*- 
tire  daettieity.  Ita  •▼«•»  dcuUy  ia  lit.  It  melt*  at  the  temperatnn  of  boiling 
wttv,  HiiiHm  vary  M*di^  at  the  flaiaet  borne  brightly  with  •  tliick  Daoke  and 
Itambttio  aahaa  Distilled  by  iteelf;  it  yield*  a  pecnliar  bitaaneoiu  oil,  Terr  littJe 
TCter,  soma  eeab— tihie  gasea,  and  tsMea  of  aa^tonia.  It  leaTM  abont  one-third  of 
lb  Wright  of  oharaaal  after  cMibaitioB.  aad  aaho^  aantoiaing  aHiea,  alumia*,  oxide  «f 
M^  «aiMilHM«  a  liulo  liiM)  aad  onda  •(  iMnfaaee^  Aaeord)ngtoJohi^ia|ihaltBm 
aay  ba  ilewiin|iiiaeil.  by  dilhriBt  adronli,  into  threa  diattaet  anfcaUaeea.  natw  di» 
Nh<BBoaaw;alaalioI(aahydraiH)diaad*eaontayellowr<Bin«qaal  to 5  per  oontof 
tiMwe^oftbaaapkatmiaatMwaMwdnUaiBdUataalooholandinatiier.  Th« 
poitiDa  not  aolable  ia  (ha  ahakd  Kiroanp  a  browa  raiin  to  ether,  amounting  to  10  per 
*— '  -f  Thit  TTtiight  tf  tbt  atf  hilt»ai     On  eT^komtingotf  tho  other,  tharatm  remaine 


nlntila  in  oQof  tarpoMtiDtt  and  in  oil  of  potrolenmi  but  kaa  to  in  oil  of  Ut< 
ThM*  tiUoB  Katnoan  prtnuplea  dbaohe  all  tofethsr  by  digeetion  in  the  oil*  of 
iwiaiery,  fen^aatin^  ^t^  bnafMi,  aa^  and  linMed.    Cauitic  potaah  diMolTta  n 
■otableqaanb^ofBaf^altaai;  W  earbaaatoorpoUsbha*  no  affect  npon  it, 

lnbalta«  entwainto  tbaeompoail^of  hydranliooeDieiite,  and  into  tliat  of  blade 
nmahea  oallod  jnpaa^  fcr  ooatug  iio*  tray«  Ao.  A  eimilar  Tarnieh  may  be  pr» 
faced  by  diM^ruc  IS  parte  of  fnaad  avbar,  a  parts  M  roain,  and  3  parl«  of  asphaltnn^ 
la  tpartaoflinaeed  oil  Tarnish,  to  wbiefi  IS  parts  of  oil  of  turpentine  have  been  added 
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Tbcreka  kind  of  bitnmen  fband  kt  Anicbea,  in  Ftuhm,  in  tl>e  dapartment  ff  tb« 
Kortb,wiilehMbluk,TeryFnubl«aadK>ft,  ltbQn]ivithflain«.  Aloohul,  ethar,  udoi* 
of  turpentine  extract  from  it  >  fsttj  inbstaDOC^  \rhioh  may  be  iapoaifiail  with  aikallb, 

The  bitumgu  of  Mariad6,  ueu!  Cboaa,  in  Oolnnbia,  is  of  •  broTsiih-blaak  <olor, 
BoR,  Bad  hu  an  earthy  fivctnra.  It  hsa  an  acrid  tait«^  bnmi  vith  a  RncU  of  Tauilla, 
aod  ii  aaid  to  eoatain  a  large  qaantitj  of  banioic  acid.  It  appears  to  be  the  nanlt  i>f 
the  decompositJoa  of  trees  containing  beluoia. 

Asphaltum  ocean  abandantlj  at  tke  aorfkoe  of  the  talt  lake  Aaphaltltei,  in  Jode^ 
produced  from  ipriDgi  is  the  neighborhood;  it  ia  floated  down,  pithen  congiitenoe, 
and  accumuUtea  upon  the  larfnce  of  the  lake;  the  windt  driTt  it  on  the  ihorea.  and 
the  inhabituiti  collect  it  for  lale.  Its  inapiuation  diffowt  a  diaagreable  unall  in  tbe 
air  of  that  region,  which  ii  auppoeed  bj  the  natiTce  to  be  powerfol  enough  tokiltbirdi 
when  the;  attempt  to  fly  aeroee  Uie  lake. 

"■■'"'    '     -'  ■  ' V  of  aaDhaltuni 

...  leTarLate.  Itlieaonthe 
higbcet  Und  in  the  island,  and  emits  ■  strong  smell,  sensible  at  tea  mile«'  distance.  Ita 
first  appearance  is  thst  of  a  lake  of  water,  but  irhu  sieved  mc:e  nearly  it  seems  to  t>e 
a  surface  of  glass.  In  hot  westher  its  surface  liquifies  to  tbe  depth  of  an  inch,  and  it 
eaoDot  then  be  walked  upon.  It  is  of  a  circular  form,  about  three  miles  in  circumfe- 
rence, and  of  a  deptii  not  ascertained.  ^>^e  fissares  frequenUy  open  and  close  up  in 
it,  whence  the  pitch  has  been  supposed  to  float  upon  a  body  of^water.  The  soil  for  a 
coniiderable  distance  round  it,  consists  of  cinders  and  burnt  earth,  and  presents  in 
many  points  indications  of  convulsions  by  snbterranean  fire.  In  seTeral  parts  of  the 
neighboring  wood^  there  are  roand  hole*  and  fissares  in  the  ground,  oantaining  liquid 
bitumen  to  the  depth  of  two  inches. 

Ur.  Uatchett  examined  some  specimens  fromTrinidad,  and  coacladedthat  what  bad 
been  heretofore  sapposed  to  be  a  pore  mineral  pitch  was  in  reali^  only  a  parom  atoo* 
of  the  argillaceous  kind,  much  impreKnat«d  with  bitumen. 

These  Tarioua  bitumens  beloos  exclusively  to  the  secondary  and  tertiary  geolc^- 
sal  formations,  and  are  not  found  among  primitive  rocks,  except  very  rarely  in  vein*. 
They  occur  most  generally  in  eslcareous,  argillaceooa  and  aandj  strata,  and  also  in 
Totcanic  districts.  Fetroleam  frequently  Seats  oit  the  water*  wnieb  issue  from  tha 
Tolcaaio  mountains,  or  which  lie  at  their  base ;  even  the  saa  is  at  times  covered  with 
it  near  the  volcanic  islands  of  Cape  de  Verd.  Ur.  Breislack  observed  a  petroteum 
spring  riung  from  tlie  bottom  of  the  sea  near  the  south  base  of  VeeuTios. 

The  substance  with  which  bitomen  asems  to  have  tha  moat  constant  and  most  r«- 
markabla  relations  is  sea-salt ;  so  that  almost  all  the  countries  moat  abondact  in  p»- 
trolenm,  as  Italy,  TransylTaoia,  Persia,  the  anviroD*  of  Babylon,  the  region  of  tba 
Dead  Sea,  Aa.,  contain  salt  mines,  or  lakes,  or  exhibit  saUna  (Ooriaoenoes.    Iron  py- 


rites is  often  impregnated  with  petxvleom,  or  contains  a  bi. .... 

The  origin  of  bitumen  is  as  little  known  as  tfaatof  moat  of  theprodnctiMllofDatara. 
Borne  regard  it  as  an  empyrenmatie  oil,  a  matter  analogous  to  liquid  reain  or  easeBlial 
oil,  resulting  from  the  destructionof  that  astoniahinsmoltiCnde  of  animals  and  vege- 
tables buried  in  the  earth,  whose  solid  remains  are  daily  brongbt  to  new  in  mineral 
researches.  It  has  been  lUso  supposed  that  naptha  and  petroleom  aM  tbe  prodnot  of 
ooals  deeomposed  either  bythe  fire  of  volaaooes,  by  the  sabterranean  oombiutiaB  of 
eoal  itself  or  by  the  decomposition  of  pyrilea.  lino  latter  opinion  ia  not  aapportad 
by  any  direct  evidence,  but  the  two  former  are  suAeientiy  probable; 

SlaOie  BittoHtn  is  a  rare  snbstanee,  found  hitherto  only  near  Oaadtton,  in  Derby* 
shire,  in  fissures  of  ilsty  clay. 

BUuminout  imutie,  or  etmant,  has  been  of  late  extantively  emplt^ed  in  Frane*  for 
eorering  roofs  and  terraces,  and  lining  water-dstarnk  Hie  mineralbitmnsn  used  toe 
the  composition  of  this  mastic  ia  proeured  ehiefly  from  the  Otsoius  (Bas-Bhi^  from 
the  Pare  fdepartment  de  I'Ain),  and  from  tbe  Puy-iMtt'Poia  (department  of  Puy-de- 
'  Dome).  But  boiled  ooal  tar  answers  pretty  well.  In  the  neighborhood  of  Uumb 
localitjes,  there  is  a  limcetone  impregnated  with  bitumen  whieh  snita  for  giving  em 
aistence  to  tbe  cement  This  is  well  dried,  ground  to  powder,  sifted,  and  stirred  wliila  ' 
bo^  in  about  one  fifth  its  weight  of  melted  saphaltum,  oonlainedinacast  iron  boiler. 
Dry  chalk  or  brinks,  ground  and  sifted,  will  snit  equally  well  As  soon  as  this  pasteis 
made  quite  homiweneoas,  it  is  lifted  out  with  an  iron  ahoTel  or  spoon,  and  spread  in 
reotanguUir  moulds,  secured  with  pegs  at  the  joints,  fast«ned  toaxind  of  platform  of 
smoothed  planks,  covered  withstrongshcet-iron.  The  sides  of  these  manlds  should  be 
previously  smeared  over  with  a  thin  costof  loan-patte,  to  prevent  their  adheaion  to 
tbe  mastic  Whenever  the  cake  iscold,  the  frame  is  taken  asnnder,  and  it  ia  removed 
from  the  iron  plate  by  an  oblong  shovel,  or  atrong  spetnla  of  iron.  These  cake*  or 
bricks  are  osually  IB  inches  lone,  IS  broad  and  4  Qiiek,  and  wmgh  about  70  Iba. 

It  is  a  very  remarkable  fact,  m  the  history  of  the  oseAil  arl^  that  aspbal^  whieh 


warn  mm  gaamllj  snplo^ei  w 

■pan  raeord,  u  in  tba  vilU  «f  B^ylon,  ihoald  for  m>  manj  tbamuind  vi 

iillBn  «^  niffh  into  dinm  among  oinliiad  lutiou.    for  lii«N  it  ««rtoiai(  _ . . 

tS  Buatad  cantano*  m>  veil  fittca  u  the  bitunuBont  bjr  their  piMtidtjr,  nuibilitj, 
I— ai^,  mdhCKTUMB  to  «iir&eaa,  impenetrabilitj  by  vatar,  aM  BDchanfeableniu 
_   »•.-  ,. 1 —  .-  .^(^  j^ljj  jjj^  compOMtion  ol  tciraoea,  foot-pa remaut^  nx^ 


■od  «rei7  ki»d  of  bjdtMd)*  inA.    Bitatnan,  combined  with  ealeareotu  earth,  fomu 

*  -^■- -•--'-- -'•■-'  —'^'-'- -inot liable  totnfferiejarjbj  thegraatMtiJtei^ 

n  dinnt^frate  in  a  faw  jean  the  hardeat  itone. 
■a  away  by  the  attritiun  of  the  feet  of  men  and 
n  bloein  of  franits  are.  An  aaphajt  pavement 
rightly  teaipered  in  t«aaoitj,  solidity,  and  etaitieitj,  Be«m>  to  be  incapable  MinSering 
abtvaKn  in  the  moat  crowded  thoroat^ana ;  a  bet  exemplified  of  late  in  a  ftw  placM 
im  LondoB.  bot  much  more  ezteourgly,  and  for  a  moeh  loDBar  time  in  Pari*. 

"Rib  gttat  Plaoe  da  la  Concorde  [tonneriy  Place  Lom>  Qninn)  ii  eovcr«d  with  a 
hiimitifiil  moaaia pBTcment  of  aepbait;  many  of  the  promeoadce  on  the  Boultrard^ 
tnuMily  BO  Slthy  in  wet  weather,  are  now  oorer«d  with  a  Uiin  bad  of  bitaminooa 

""-   ''  ~e  alike  from  dnat  and  mnd;  the  foot-pathi  of  tha  Pont  Royal  and  Font 

nd  the  area*  of  the  great  pnbUe  *laagbtar-hoaaa%  baTe  bean  for  itTaal 

' —"u  manner  witk  perfect  iBcecM.    It  Ii  aiMh  to  be  nfrretted  thtt 

a  of  London  made  the  ill-jad>«l,  and  nearly  abortire  altenpl, 
to  fBK  the  caiTii«e-«ar  near  the  eaat  end  of  Oxford  lUMt,  and  «ipe«iallT  av  a  mont 

,  maM  qnpnqMtioae  to  the  lay.iig  of  bhamJDMM  Maati^    Being  formed  of 

•ot  nore  tku  three  or  fou  inches  tbick,  maay  of  which  eoaiained  mneh 
'  saeh  a  paTcmeat  eoaU  >«  poMiUy  n»i*%  the  enwh  and  Tihratioii  of 
1  heafy  draya,  wafou,  and  oawiboM*,  daily  rdUng  over  iu*  TUa 
Joti,  iMwerer,  m>  argwoent  againat  rigbdr-caaBtracted  lbo^pa*«ae«l 
n»d  tmace*  of  aaphalt.  NamennB  rapuimeBta  aad  otoemtiau  have  led  me  to 
toadade  tbal  foaail   Ulnmen  poHewet  Ihr  more  TalnaUe  propertiea.  Tor  maldag  •    ' 

"* — ■"■ '"■    """  '■"    "lid  pitch  obtaiBtd  if  boilingwoodor  eoal  tar>    Tb*  Itttier, 

.    .  r  degTM  of  hardncaa,  bacnne*  brittle,  aad  may  be  rcadfly 
.  white  the  SHmar,  ia  like  cliconutaacet,  retaiu  NOeicnl  ic*^ 
t  abnaioa.    Facthions  tu  and  piteh  beiag  ganeiBiad  by  Iho  fore*  of  Ir^ 
t  a  fntpetuhy  to  deeanpoee  l>y  tbe  joint  agency  of  water  aad  air,  wbercaa 
Hiaeni  piul  baa  beca  known  to  rcauia  for  ages  without  allerMloa.  . 

WitiifB  aloae  i*  not  to  well  adapted  for  making  a  ishslanlial  maatieh  a*  the  aative 
wpoaad  of  bitaiam  aad  caleareons  earth,  which  haa  been  properly  called  a^ballk 
rsA,  of  which  the  liehcBt  and  moat  cztensiTc  mine  it  ttaqncBtionably  that  of  the 
FaUf  TrMWTi,  ia  tbe  oanKm  of  Nenfchttel.  Thb  iaterealing  mineral  depoaile  ocean 
m  Ac  Jnmiif  TjiimbIiiiii  fonnation,  th»  equivalent  of  the  Englitb  oolite.  The  :Biao 
■  icry  acee^Ale,  and  may  be  icadily  cxcaTatcd  by  blatting  with  g«apowder.  Th« 
Mac  h  ■ataiTg,  of  ifTegnlar  fnctnre,  of  a  lirer-brown  color,  and  it  inlenpersed  with 
« lew  minnie  tpanglcc  ^ealcareoiu  tpar.  Though  it  may  be  tcralcbed  with  the  nail, 
it  ia  dUSealt  to  bccak  by  the  haitmcr.  Whca  espoaed  to  a  rery  moderate  heat  it  ex- 
hakt  a  fragrant  ambtoaial  madl,  a  propcTty  which  at  onee  distiaguithes  it  ftom  all 
wpiiin^  of  fhoitiaat  bitnmen.  II*  tpeciflc  gravity  it  X-114,  water  being  1,000, 
bong  nearly  the  dcnatty  of  briekf.  tt  may  be  moat  conveniently  analysed  by  digcatiiv 
it  ia  foecettrve  pottiem  of  hot  oil  of  tartwnllnc,  whereW  it  afford*  80  partt  of  a  whlto 
palvonlent  eaiboDie  of  Sme,  and  iO  pans  of  bitamen  in  100.  The  aapbah  rock  of 
TaMe-Tnvoa  scoii  thercTore  to  be  for  richer  tbaa  that  of  Pyrimont,  which,  ac 

es^Mg  to  the  ftatcBtent  in  tbe  (|    "    "      "" *"  

(aataiaa**caitNMaleof  litteand  U 
ttSme  to  abont  10  parti  oTbitnmi 
~        •  '        iati 

lyo  .        „  . 

s  partly  due  to  the  total  abtenee  of  moistnre  in  tbe 
MBLinl,  bat  cbieAy  to  the  van  inctunbent  pretKue  nnder  which  the  two  matertolt 
tare  been  iocorporaled  in  the  bowels  of  tbe  earth.  It  would  indeed  be  a  diffleall 
mato'  to  eombine,  by  artificial  methods,  caleareons  earth  Ihn*  iniimately  with  bitn- 
ao,  and  lor  this  reason  tbe  matUchs  made  ia  tbit  way  are  found  to  be  much  iMira 
poithable.  Many  of  the  Ibctitlous  atpball  ccDieatt  eontala  a  considerable  quantity 
rfnKeewns  aand,  fiom  which  they  derive  tbe  property  of  cneking  and  cmmbUng  down 
rtn  trodden  npon.  in  fact,  tbrre  seema  to  be  ao  little  attraction  between  siliceoua 
BBier  aad  bitnuen,  that  their  porta  separate  fton  each  other  by  a  very  small  dianip- 
liKlaKe. 
Sace  the  a^halt  rock  of  TaMe-Travers  is  natniaHy  rieb  enoagh  in  ctnocta  bilB> 

•SMtlktEO 
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wnm,  it.  luij  h»  Gi»rarted  into  a  plattin  Torlubl*  nutio  of  axMllant  qiMltt][  for  toot 
paTamanta  and  h^dnuiUo  works  at  tsit  little  aipaasc^  omkIj  bj  the  addition  of  a 
Tarj  amall  quaatitj  of  miuenil  or  ooal  tar,  aiaouDting  to  uOt  mora  than  6  or  8  per 
MBt.  The  union  between  these  matariaU  may  be  effeotad  ia  an  iron  cauldron,  bj  the 
~~>plieatu>D  of  a  very  moderate  ■---'--  -"^      ---'-  '^  ■-'- '<'-    ■  • 

la  tar  into  a  teaaaioas  solid. 

The  nude  adopted  for  making  tbo  beautifu]  asphalt  paremant  at  the  Place  de  la 
Concorde  in  Paris  was  aa  follows : — The  ground  was  made  muformly  anurath,  aitlter 
in  »  horisoutal  plane  or  with  a  gentle  slope  to  carry  oS  the  water;  the  eiir1>atOBM 
ware  then  laid  ronnd  the  margin  by  the  maaon  about  4  iiiali«a  above  tba  lerel  of  the . 
ground.  This  hollow  spsca  was  filled  to  a  depth  of  S  inches  with  oonerete^  containing 
about  a  sixth  part  of  bydraulio  lima,  well  pressed  upon  its  bed.  The  surJace  wa* 
aazt  amiootbed  with  a  thin  ooat  of  mortar,  when  the  whole  mau  had  beoome  per- 
laetly  dry,  the  tnoaMo  patteni  was  aet  ant  on  th«  (urfao^  the  moulds  being  formed 
•f  flat  iron  bar^  linga,  Ao.  about  half  aa  ioeh  thick,  into  which  the  fluid  maatia  was 
ponrad  by  ladles  from  a  cauldron,  and  spread  evenly  OTar. 

The  nastie  was  made  in  Hie  following  way:— The  asphalt  rock  was  firat  of  al) 
voaated  in  an  oven,  about  10  feet  long  and  S  broad  in  order  to  render  it  ftisbla. 
The  bottom  of  the  ovao  waa  aheet  inn,  heated  below  by  a  brisk  fire.  A  volatile 
nuMw  eshale^  prabaUy  of  the  natare  of  oapthai  to  the  amonnt  of  ona-brtieth  the 
weigfatofaapbaUi  aftsrroaating,lheaaph^beaameaofriablet  aa  to  be  easily  reduoed 
Wppwder,anilpMa»dtliroufhasieTe,h»TiogDMalta«abontoae-fDiirtbofauiDflhsquare> 

The  bttnmea  dtstiiMd  ta  lendar  the  aspluut  hslbla  and  plaatio  was  meltad  in  small 
fMittiliMati  timft.  inn-  iran  eanldrM^  Md  llian  the  aaphalt  in  powder  waa  gradually 
■brawt  in  l»  the  aMamt  oT  IS  or  13  tine*  the  weight  of  Wtnnen.  When  the  nix* 
twe  became  fluid,  nearly  a  bncketfol  of  vny  entail,  dee*  gravel,  previootly  heated 
aiwit,  waa  (tirred  otto  U  i  and,  aa  amw  aa  the  whole  begna  to  simmer  with  a  treo^er 
Mntiatence,  it  wna  fit  I<>T  «•«■.  It  waa  tranaported  in  bucket^,  and  poured  into  the 
■ovlda. 

For  the  reaaoM  abcve  awigaad,  I  consider  this  addition  of  roDDdad,  polished,  silieeoiu  ' 
Mnnes  to  be  verj  ivodieioaa.  If  anylhing  of  the  kind  b*  wenled  to  give  solidity  to  the 
pavement,  it  should  be  a  granitic  or  hard  calcareous  sand,  whose  angular  form  will 
•cure  the  oohesion  of  the  msM.  I  conceive,  also,  that  tar,  in  moderate  quantity, 
ifcoild  be  nsed  to  prt  lOMlineaf  t«  the  asphaltic  ewnUnaUon,  and  ^evant  ils  beii^ 
pulverise^  and  abrndad  by  inction. 

In  .the  able  report  of  the  Baitenne  and  Gaujac  Bitumen  companjj  drawn  np  \»j 
tl»mn.  Ooldann  and  Bnaa^  theaa  lantlamen  have  made  aa  interesting  compaiiaott 
hetnaeu  the  ptopeMka  (tf  ninaral  tar  and  vegetable  tar  i  the  bitnmen  composed  of  tlu 
InttM  snbitBAce,  inelnding  vaiioni  modlficationa,  estraeted  froa  eoal  and  gaa,  have,  •• 
tut  ■>  they  were  able  1«  ascertain,  ttitirely  failed.  Thia  bitumen,  owing  to  the  qvwU- 
tie*  and  defecta  of  Tegetsbla  tar,  becomes  soft  at  1 IG"  of  Fahrenheit's  scale,  and  is  brilllB 
Kt  the  &eeiing  point  g  while  the  bitumen,  into  which  mineral  tar  enters,  will  anstaia 
170*  of  hnt,  wilhont  intnry.  In  the  coarse  of  the  winter,  lS37-'38,  when  the  cold 
waaat  ]4t°belowBe90,  C.,theUlninenof  Baatenae  and  Ganjac,  with  which  one  aUe  of 
the  Font  Nenf  at  Paris  ia  paved,  waa  not  at  all  onpaiied,  and  would,  apparently,  have 
reaiated  any  degree  of  odd )  while  that  in  iOflM  pajtte  of  the  Boulevard,  whidi  waa 
conipoaed  i(  vegetable  tar,  encked  and  opened  in  white  S*snrea>  The  French  gov- 
emnent,  InBtmcied  by  these  aperimniti,  bai  required,  when  any  of  the  vegelaUo 
hitomeni  are  laid,  that  the  pavencnt  should  be  an  inch  and  n  qnartfr  thiekf  whoru 
where  the  biUBen  conpeoed  of  mineml  tar  is  used,  a  thickneea  of  three  qnartari  of 
an  inch  ia  deeiMd  anSeient.  The  paremenl  of  the  bonding  wniehooae  al  Botdeanx 
hae  been  laid  npwaid  of  15  yeara  by  the  Baatenne  eompaay,  and  is  now  in  a  eonditioa 
as  perfect  ae  when  first  formed.  The  reaerroirs  emtatnieted  to  contain  the  waters  of 
the  Seine  at  Batigntdlea,  ne4r  Paris,  have  been  mounted  6  years,  and,  notwithstanding 
the  intense  cold  of  (he  winter  of  I63T,  which  Aroae  the  whole  of  their  conleals  inU  one 
aelid  maa*,  and  the  perpetual  water  pressure  to  wliich  they  are  expeeed,  they  have  not 
betrayed  tlie  tUgktert  ^perfection  ai  any  point.  The  rqiain  done  to  die  ancient  Cor- 
ttfteatiooB  at  Bayonne,  have  anawwed  lo  well,  that  the  fovernment,  3  yean  agn, 
aatered  into  a  very  large  coatract  with  the  company  for  addMonal  worhi,  whil*  tba 
whole  irf'the  arehea  of  the  6t>  Oettnain  and  St.  Clood  tailwnyt,  and  the  pavementi  aod 
floorings  Beeessary  for  these  works,  are  being  laid  with  the  Bakenne  Utumea. 

The  miieral  tar  in  the  mines  of  Battenne  and  Gaujac  ia  eawly  separated  from  the 
earthy  matter  with  vhieh  it  li  nsinrally  mixed  by  the  process  of  boiliiig,  and  is  tlksa 
transported  in  barrels  to  Paria  or  London,  being  laal  down  in  tbc  latter  place  to  tha 
company  at  172.  per  ton,  in  virtue  of  a  monopoly  of  the  article  purchased  by  the  cook- 
pnny  at  a  sum,  it  is  eaid,  of  8,0O0J. 

Mr.  Harvey,  the  al' 
to  anpply  me  with  v 


nushiHa  erf  Sgvptitii  bitameo,  ipMifio  ^aritj  I  %  «h  fonni 
nr  it  duaolTed  in  oil  of  tnrpe&liae  vithoat  learlng  kdj  apprar 
BoUmn*!  PTirim  Bitmnca  compHDT  nat  a  immch  buiIb  i 


•aaljna,  Tba  tar  of  Bartcnna  U  an  «ieeediagljr  riteid  mM^  wftboat  aaj  MFthy  in- 
poritj.  ItbagthecoiuiiiteDca  of  bakers' dou^  atflO'orFahreDhsit;  at  80°  it  yielib 
ta  ihe  digbtert  prM>ur«  of  tha  fin^r ;  at  1S0°  it  raiemblca  a  (olt  aitraat ;  and  at  111° 
it  ha*  the  fluidity  of  iaoU«««i  It  ii  admirably  adapted  to  giT«  plaitidtj  to  tha  oal- 
eareooa  aaphalta. 

A  apecimei]  of  Egyptian  aaphalt  whisb  ha  brought  me,  ^ra  bv  anal jiit  the  rarj 
Mine  ecmpooition  as  the  TaL  d«  Traven,  Danialy,  60  per  oent  of  pnre  carbonate  of 
lime,  and  SO  of  bitumeo.  A  ipecimen  to  maitia,  prepared  in  France,  wm  found  to 
eonu^  in  100  parta,  of  39  of  bitumen,  SS  of  carbooata  of  lime,  and  IS  ofailieiona  sand. 
A  portian  of  atone  aalled  the  natural  Baaleane  rock  afforded  me  80  part*  of  gritW 
nhdona  mattAr  and  SO  of  thisk  tar.  Tie  Trinidad  Intamen  eontaina  a  eonaiderabta 
portion  of  foreign  earthy  matter;  one  ipecimen  yielded  me  IB  per  e«nt.  of  eiUoiova 
aand;  aiecond,  Sfi;  a  third,  10;  and  a  fourth,  80 :  Uie  remainder  waa  pnre  pitch.  One 
'  "       -■      ■  ■-  ■■•  '"     '  "  "    la  found  to  ha  perfectly  pore^ 

'Tpreoiable  rcaidnnm. 
iie  with  the  pitch  «HaiMj 
(ton  boiling  ooal-taT  mixed  vith  chalk.  One  piece  laid  down  l^  thu  Mmpany  at 
Kaighlabrid^  and  another  at  Brighton,  are  aaid  to  '  nTE  ^ne  to  piece*.  The  poftiom  of 
psTemeat  laid  down  h;  them  In  Oifoi^  atreet,  neit  Cfaarlea  atreet,  haa  been  taken  ap. 
Cluidge'a  company  have  laid  down  their  mastidi  nader  the  archway  of  the  Hona- 
Guids,  and  in  tbr  carriase-entranee  at  tbt  Ordnance  Office ;  the  latter  ha«  cracked  at 
the  jnneiion  with  the  old  parement  of  Yorkihire  cnrb-nooe.  The  Ibot-paveBenl  laid 
ion  by  darii^e'a  company  at  Whitehall  haa  atood  well.  The  Battenne  eompaftf 
ku  eihibhed  the  beat  apecimen  of  aaphalt  psTement  in  Oxford  sti^et;  they  hare  laM 
down  an  eicdlent  piece  of  foot-parement  near  Northnmberland  Houae ;  a  piece,  M 
fret  bj  7,  on  Bhelarjarr'  Bridge ;  they  have  made  a'  mbetaittial  Job  in  pavfaig  830 
npeifieial  feet  in  firmt  oTOie  gnaid-room  at  Woolwich,  which,  thongh  mach  IraTcraed 
by  foM-pawcogera,  and  beat  by  the  gnard  in  gronnding  arma,  remaini  aound  g  laattr, 
the  fieoT  tt  the  atalb  belonging  to  the  earalry  bairaeka  of  the  Bluet  at  Knighltfaridfe, 
i>  prphabtr  the  best  exuofie  cf  aaphaltie  pavement  laid  down  ia  Ihia  eoontry,  m  H  haa 
Rceind  M  injury  from  the  beatiBg  of  the  honea'  feel. 

At  the  jpetiAc  giarity  of  propeily'^nade  mattich  ii  nearly  double  that  of  water,  a 
enNeGiolof  it  a4ll  w«gh  from  I2S  to  130  Ibi.t  and  a  tqnare  foot,  three  qnaiten  of 
an  iach  thidc,  will  wei^  very  menrly  eight  pounda.  A  ton  of  it  will  thererore  eoTet 
MO  aqnare  feet.  The  inicea  at  which  the  Battenne  Bitumen  company  lell  their  i«o4> 
•eta  it  aa  foDowa  ^— 


1*.  M.  per  foot 
U.  44. 
It.  Id. 
It.  M. 


Thete  prieet  are  eakvlated  for  half  an  inch  thiGkneia,at  which  rate  a  ton  wiU  coret 
liOitBan  feet. 

Aa  the  VaMe-TnTon  Cttnpanjr  engage  to  la;  dowB  their  rich  aaphaltie  rodi  ia 
Uodca  at  51.  per  too )  and  aa  the  mineral  tar  eqnal  to  that  of  Seiaiel  ma;  probaUy  be 
M  ia  P.iwi«~i  a  ne  foanh  the  price  of  that  foreign  article,  they  may  afford  to  lay 
■Wr  uitieb  three  quarten  of  an  inch  thick  per  the  tliouaand  feel,  including  ■  anl^ 
■Wan  of  eonerete,  at  a  rate  of  firepence  per  njaare  foot,  inatead  of  Cfteenpenca,  being 
Ike  lUe  charged  oader  that  eondilioo  by  the  Battenne  company. 

tkae  charges  are  for  LomUm  and  ill  immediate  Ticlnity. 

iiHrt^a*txpirimmtalPiaiimnib  laiddotim  mOi^ord  if  ratf , /ram  CAarto  j<r««(  it 

TtMaaham  Court  Road,  Jonaary,  1839. 

1.  Bobinaon'a  Pariaiaji  hitumen,  laid  in  blocks  12  inchea  square  and  Q  Inchet  di 


The  quantity  of  thia  it  97  aqaarc  yards,  the  length  it  30  feet,  sad  tke 

[lite,  ifaAipled,  9t.  per  aqoare  jtri. 
1  Same  at  1,  but  the  couaea  laid  diagawUj.    The  qvntity  it  91*  tquM  jwia, 
AfUitSOIeet. 


^Soylc 


ITS 
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S.  Oranite  psTios,  9  inahei  deap,  joinad  irith  Clarige'i  uphslt,  the  iriirk  l*id  In 
Knight couraea.  'Hiecastto  the  pariahfau  been  11 1.  7  d  p«r  yaid  anperficiBl  (or  tha 
■toDS  and  laying,  Ae.,  no  chsf^a  being  made  by  Cloridge's  Company  lor  the  asphalk 
The  quaQtity  is  240  yarda,  the  length  M  feet. 

4.  Granite  puT in g,  41  inches  deep,  jointed  w[th  Claridge'e  ssphall,  tJie  work  laid  in 
diagonal  oourgeL  Coat  to  the  paruh  9(.  Od.  per  square  yard.  So  charge  mode  for 
tha  aaphaLt.     The  quantity  is  SB  aquara  yards,  the  length  90  feet, 

5.  The  Baetenne  Bitumen  Company.  The  blocks  are  12  inchea  long,  flt  wide,  and 
SI  deep  vitli  bevelled  joiats,  close  at  bottom,  and  1  inch  open  at  top;  the  joinU 
eemeated  iritb  hot  bitumen ;  the  subatance  i*  bituminotu,  with  a  very  large  propor- 
tion of  granite  imbedded  in  each  block;  the  pricey  if  adopted,  ISt.  6d.  peraquar* 
yard;  the  lensth  in  straight  counoa,  20  (eet 

6.  Same  m  B,  but  tho  eoanes  laid  diagonallr.  The  lenglh  40  feel;  the  loMl  quan- 
tity in  5  and  6  ia  274  square  yards. 

7.  Aberdeen  granite  paving,  9  inches  deep  i  laid  on  a  concrete  bottom,  fanned  at' 

¥'nvel  and  lime,  the  jointj  of  the  pavement  run  with  hot  lime  grout,  in  atiaight  connea. 
he  length  ia  69  feet)  coat,  16i.  6d.  p«r  square  jvi. 

8.  Eame  u  7,  but  the  couisca  laid  diagonally  ;  length  38  feet> 

9.  Aberdeen  granite  paving,  9  inchea  deep,  in  straight  counea,  without  a  concrete 
bottom :  joints  filled  with  fine  gravel  {  cost,  12(.  6d.  per  f  ard  ;  length,  24  feet. 

10.  The  Scotch  Aspbaltum  company.  The  work  is  lud  in  blocks  of  divers  leopli, 
9  inches  wide,  and  6}  deep;  the  aide  joints  are  straight,  the  end  joints  ore  bevelled 
alternately.  The  work  ia  laid  in  straight  conrses,  and  jointed  in  Roman  cemeutj  the 
subatance  ia,  apparently,  a  bilnminoua  matter  mixed  with  £ne  gravel.  The  length  ia 
CO  feet;  the  number  of  aquare  yarda,  210;  the  price,  per  yard,  if  adopted,  13*.  6d. 

11.  The  wood-paving.  The  blodia  are  aeiagon  on  the  plan,  and  (with  the  excep- 
tion of  a  few  coorsea  that  are  only  8  inches),  12  inches  deep.  The  work  is  laid  end- 
wise  of  the  giaia;  the  blocks  are  mostly  8  inchea  diameter — a  few  conraea  are  7 
inches.  The  material  ia  Norway  fir ;  there  ia  no  prepared  bottom — the  blocks  are 
laid  on  the  plain  ground,  a  email  layer  of  gravel  being  apread  to  bed  them  in.  From 
Ihe  weat  end,  22  rowa  of  courses  of  bloeka  are  of  wmnI  in  its  natural  atate;  31  rows 
have  been  Kyanised;  9  rows  at  the  eeatem  end  have  been  dipped  in  Claridge'a  aa- 
phalt;  6  rows  have  been  dipped  in  a  solution  prepared  by  the  patentee;  the  remain- 
der are  of  wood  in  the  natural  state.  The  length  of  this  piece  is  60  feet :  the  oumbci 
afyarda,230|  price  per  yard,  tf  approved,  10«.  6d. 

12.  Vol-de-Travera  company.  Blocks  in  straight  courses,  12  inchea  tqtiare,  5  inches 
deep,  with  square  joints.  The  substance  of  the  blocks  ia  bituminoua,  with  a  very  large 
proportion  of  granite  imbedded  in  each  block,  the  joints  cemented  with  hot  bitumen. 
The  length  ia  2fi  feet ;  number  of  aquare  yards  94 ;  the  work  ia  performed  gi»- 
inilonsly. 

13.  The  same  company.  A  layer  of  clean  ehippinga  and  hot  aaphalt  poured  theteoo. 
The  face  up,  with  hot  aaphalt  and  broken  atone  imbedded  therein.  The  length  ia  26 
reel :  number  of  yards,  94 ;  the  work  ia  gratuitout. 

14.  Same  as  9.    The  length  47  feet. 

By  Older  of  the  Committee, 

B.  EENaETT,  Chairman. 
Bmiemenl  of  the  number  of  eairiages  pasting  through  Oxford  street  at  the  undemained 
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Hie  asphalt  pavements  were,  in  my  jadgment,  so  imperfectly  oonatructed  with  ao*l 
tar,  ill  boiled  and  aqueous,  as  to  have  a  crumbling  property  when  exposed  to  vieiaai- 
tudes  of  weather.     Native  bitumen  makes  a  tar  better  and  more  durable  eemeot 

BLACK  DYE.  {Ttinlt  noiw,  Pr. ;  Sckinartzt  farie.  Germ.)  For  I  cwt  of  cloth 
there  are  pnt  into  a  bailer  of  middle  size  ISIbs.  of  logwood  with  aa  much  Aleppo  galla 
in  powder,  and  the  whole,  being  enclosed  in  a  bag,  la  boiled  in  a  sufficient  quantity  of 
water  for  12  hours.   One-thirdof  thiabath  is  tranaferredinto  another  boiler  with  tiro 
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pnmdi  of  Tvdigrii ;  uidtli«it)iffii  pawed  tliroaglitluiialntioii,  (tiningitSMtiiiii- 
■llj  during  two  houn^  taking  i»r«  to  kcap  tha  batb  rirr  hot  witbout  boiling.  Tlw 
Muff  U  tbea  lifted  mil,  anothsr  third  of  tbe  batb  a  added  to  Ow  boiler,  ilang  with  8 
pounds  of  ml^taot  iron  or^nrn  *ibrioL  The  fire  is  to  b«  lowered  while  th«  nil- 
pbate  disolre^  and  the  bath  u  allowed  to  eool  tor  half  an  hour,  after  which  Ibe  rtuff 
u  in  trod  need,  and  well  moTed  abnat  for  an  hour,  and  then  it  it  taken  oat  to  air.  LaatlT> 
Ibe  remainiDg  third  of  the  bath  i>  added  to  the  other  tw<^  taking  e«re  la  aqDraiF  the 
tau  velL  18  or  SS  Ibe.  of  lumacb  are  thrown  in;  th«  whole  U  jntt  broagbt  to  a  boil, 
and  then  re&eahed  with  a  little  eold  water ;  1  poandi  more  of  inlphate  of  iron  ar« 
added,  after  vhieh  the  ^toff  it  tnmed  through  for  an  hoar.  It  ii  next  waahed,  aired, 
and  pot  again  into  the  bath,  ilirniig  it  cootiDoallrfor  an  hour.  Alterthii,  it  )■  ear- 
ned to  the  river,  washed  well,  and  thao  failed.  Wbenerer  the  water  rani  off  elear,  a 
batk  ia  prepared  with  weld,  which  i>  made  to  boil  for  an  inetaut;  and  alter  refreahiog 
Ae  bath  the  etoff  ii  tnrned  In  to  Mfteii,  and  to  render  tho  blaek  more  faiL  lu  thii 
maaBFF,  ■  ver;  beanUftit  blank  ia  obtained  without  rendering  the  cloth  too  fainh. 

Conunonlj  more  dmple  proceisei  are  emplojed.  Thna  Uie  blue  eloth  U  (implj 
taraed  throng  ■  bath  of  gall-nnti,  where  it  is  boiled  for  two  baar»  It  is  next 
paaed  throng  a  bath  of  logwood  and  aulphate  of  iron  for  two  hoar^  witbout  boil- 
ing after  which  it  ia  washed  and  fulled.  But  in  all  easea  the  doth,  after  passing 
thrangfa  the  bine  Tat,  should  be  thoruDghly  washed,  becanaa  the  least  ramaiua  of  it* 
tlbdiBitj  would  injure  the  tone  to  be  given  in  the  bUek  copper. 

HcUot  hasfonad  that  the  djeinguuKnt  be  performed  in  the  tallowing  manner; — 
Tcr  90  ranla  of  dark  blue  eloih,  a  bath  ia  ma4e  of  S  Iba.  of  fustic  (laonis  tinetoria), 
4i  Iha.  kvwODd,  and  11  Iba  of  inmach.  After  boiling  the  eloth  in  it  for  thrre  hour* 
it  11  lift«d  ou^  11  lbs.  of  sulphate  of  iron  are  thrown  into  the  boiler,  and  the  cloth  it 
then  paeaed  through  it  during  two  houn.  It  is  .lOW  aired,  and  put  again  in  the  bath 
for  an  hoar.  It  is,  lastly,  washed  and  scoured.  The  black  is  Ism  TclTotj  thin  that  by 
the  preceding  process.  Ezperienoe  convinced  him  that  the  maddering  prescriln'l  in 
the  ancient  regulations  only  prtm  a  reddish  east  to  the  black,  whiehia  obtained  finer 
and  more  TtlTety  withont  madder. 

A  black  mav  be  dyed  likewise  without  haTing  gi*eu  a  bine  ground.  'Hiis  method 
■■  aufihftd  for  eloUu  of  little  Talue.  In  this  case  they  are  rooted ;  that  is  to  say, 
they  rerdrt  a  dun  ground  with  walnut  hnaka,  or  the  root  of  the  walnut  tree,  and 
are  afterwardt  nude  blaek  in  the  manner  abora  described,  w  in  some  other  way ;  for 
it  IB  ohnooa  that  a  black  may  be  obtained  by  seTeral  procaasea. 

Aeeording  to  Lewis,  the  proportions  which  the  English  dyers  moat  generally  adopt 
at^  fi>rlIsTba.ofwoollenerDthpreTioni)Tdj*dof  a&rkbln^  about  Blba.  of  suljihata 
i€  iroi^  as  moeh  gall-nnla,  and  801b*.  of  logwood.  Ihay  begin  by  galling  the  cloth, 
ttay  then  dim  it  Uirough  the  deoovtion  of  logwood,  to  which  the  sulphate  ofironhaa 

When  the  cloth  is  completely  dyad,  it  ia  washed  in  the  riTor,  and  passed  through 
Ae  fulliB^mill  till  the  wster  mns  off  clear  and  eolorleaa  Some  persons  rei-ommend, 
liir  fine  tiaOu,  to  full  them  with  soap  water.  This  operation  require*  aa  expert  worh- 
Bisa,  who  cao  free  Uie  cloth  thoroughly  from  the  soap.  Beveral  raeommeod  at  it* 
coming  from  th*  fulling  to  pas*  the  cloth  through  a  bath  of  weld,  with  the  view  ef 
giTing  aoftoeaa  and  solidity  to  the  blaek.  Lewis  says,  that  p«*aing  the  cloth  through 
weld,  aft«r  it  has  been  treated  with  soai^  i«  abeolately  nseless,  Mthoogh  it  may  M 
heaefteial  when  this  operation  has  been  neglected. 

The  following  German  proeessis  cheap  andgood  100  lbs  of  doth  or  wool  are  pot 
iototh«  eopMr  with  anIBcieut  water  aod  la  Iha.  ot  SaUburg  ritrid  (potaah^olphate  of 
inaland  Sib*,  of  argol,  heatiog  the  bath  gradndly  b>  Iwiling,  wnile  the  goods  are 
well  worked  about  for  two  hours,  taking  tlnm  out,  and  laying  them  iu  a  eool  place 
fcr  tveDty-fbor  hour*.  They  are  then  to  be  put  in  a  lukewarm  oath  erf  trmn  iS  Iba  to 
Ulba.  ofwgwood,  and  10  lb*,  of  fustic,  and  to  be  worked  therein  while  it  is  made  to 
hnl  during  twv  boars.  The  eoods  are  now  removed,  and  there  is  put  into  the  copper 
H  Iha.  ot  verdigris  diteolved  in  Tinegar ;  the  goods  are  restored  into  the  improved 
hath,  and  tamed  in  it  for  half  an  hour.  aft«r  which  thsy  are  rinsed  and  dried. 

TlMproeMS  for  dyeing  merinos  black  is  for  100  Iba  of  them  to  put  10  lbs.  of  ci'pperas 
int*  tlu!  bath  of  pure  water,  and  to  work  therein  for  a  quarter  of  an  hour,  aa  soon  as 
it  ia  teifid,  one-third  vS  the  Rood* ;  then  to  replace  that  portion  by  the  second,  and 
after  another  quarter  of  an  hour,  u>  pnt  in  the  last  third.  Eaoh  portion  is  to  be  laid 
sai4«  to  air  in  the  etdd.  The  bath  beinff  next  heated  to  140"  F.,  the  merinos  are  lo  be 
treated  as  above  piecemeal ;  but  the  third  time  it  is  to  be  passed  through  the  bsth  at 
•  b<nling  beaL  Being  now  well  mordanted,  the  goods  are  laid  aside  to  air  till  the 
fallow  iDg  day.    The  copper  being  char     ■--'"-       ■-        "--     *  "  •--! 

S  Iba.  of  arnit,  and  heated,  the  goods  a 
*■  htmr.    %iey  are  then  rins*£ 
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Differanr  operatkui  nwT  be  diitiiinuilied  is  ij^ng  rift  black ;  the  boflin?  of  the  sflk, 
iU  stJUog,  the  prepuatioQ  of  the  bath,  the  operalioa  of  dyeing,  the  Mfteoing  oT  the 
black. 

Silk  DBtanllf  coBtainE  ■  aatatsaee  caUcd  gam,  which  EiTCt  it  the  (tiffnen  end  eha- 
tkitT  pecnliw  to  it  in  iu  aaliTe  itetei  bnt  this  wld*  nothing  to  the  ureogth  of  the  nll^ 
which  ii  then  ityled  rawj  it  rsther  reoden  it,  indeed,  nwire  apt  to  we«t  out  by  the  stifl- 
ncM  which  it  eDnunnaicateet  and  altlkooch  raw  lilk  morB  r«a£lr  takes  a  blnek  color,  jet 
the  hlack  ii  not  >o  perfect  ia  ioteiuiVi  Bor  doei  !t  so  well  nsiit  tlie  re-ageoU  capable  of 
dJMolving  the  oolorug  partielei,  a«  iOk  which  j  acoored  or  da{>riTed  of  itt  gum. 

To  eleaue  lilk  tnieomd  for  bUek,  it  ia  ntuallT  boiled  four  or  five  hoon  wiib  one  IfUi 
of  ita  weight  of  white  soap,  aAa  which  it  is  canAill)'  beetled  and  washed. 

For  the  galliag,  nut-galti  eqoal  aeaily  to  three  roarthi  of  the  we^ht  (rf"  the  lilk  an 
,  boiled  daring  three  or  foiir  honn ;  bat  dq  acconnt  of  the  price  of  Aleppo  galls,  more  or 
IsM  of  the  irtiite  gall-DQti,  or  of  erea  aa  inferior  kind  called  galon,  benj  or  apple  fiBlla, 
are  need.  The  pcopoitkn  commonlj  ranplojed  at  Paris  ia  two  paHi  of  Aleppo  gvlli  to 
fton  eight  to  ten  pwti  oT  galon.  Ai^  the  boiling,  the  galli  are  allowed  to  settle  ibr 
•bout  twn  hoar*.  The  tilk  i»  then  plunged  into  the  balh,  and  left  in  it  !ttm  twelve  !• 
Ihir^-aix  hou^  after  irttloh  it  ii  taken  ont  aad  wazhed  in  the  rirer. 

Sak  ia  e^wble  at  eombiidnH  with  qnantitiea,  more  or  kw  coaaideraUs,  af  the  aitria* 
gent  principle ;  whence  reenltf  a  considoable  iicreaae  of  weight,  f  o(  only  frain  the  weight 
of  the  astringent  principle,  bnt  also  from  that  of  the  coloring  particle^  which  snbaeqnent- 
ly  fix  themielvis  In  pioportioo  10  the  quantity  ^  the  aatringenl  principle  which  Itad  eo- 
tared  into  combination.  Consequently  the  processes  are  nried  according  to  the  degree 
of  weighi  which  it  it  wiahed  to  communicate  to  the  silk  g  a  circumstance  requiring  some 
ISnMrBtioB. 

»  of  silk  goods  is  carried  on  in  two  ways ;  Ihej  are  sold  dther  by  Ib« 


wai^t,  or  by  the  surface,  that  is,  by  measure.  Thos  the  trade  of  Tnun  was  formerly 
diftingnishea  IVom  that  of  Lyons;  die  silki  of  the  former  being  sold  by  weight,  those  c^ 
the  latter,  I7  meatnre.  It  was  therefore  their  interest  to  surcharge  the  weight  at  Ton ra, 
•nd,  on  the  contrary,  to  be  sparing  of  the  dyeing  iniredients  at  Lyons ;  whence  came  tho 
dHtloction  of  light  Uaek  and  heavy  Uadc.  At  present,  both  methods  of  dyeing  are  ^ac- 
tisad  at  LyoBS,  the  two  modes  of  sale  baring  been  adopted  there. 

Silk  loaet  nearly.a  fhnrth  of  ita  we^hlby  a  thoroogb  boiling,  and  it  resumes,  in  th« 
light  Uaek  dye,  one  half  of  this  kws )  bat  in  the  heary  black  dye,  it  takes  sometimes  np- 
wards  of  a  fifth  more  than  its  prmutiTC  weight  \  a  lurtharge  injurious  to  the  beauty  of 
the  bhclc,  and  the  durability  of  the  stuff.  The  surcha^ed  kind  ia  denominated  Gn^Bb 
black,  becanse  it  is  pretended  that  it  was  first  practised  in  England.  Since  ulk  dyed  with 
a  great  aoreliarge  has  not  a  beautiful  black,  it  is  uaoaUy  destined  &rweft,  and  is  bleBdcd 
with  a  Taip  dyed  of  a  fine  black. 

The  pecaliarity  of  the  process  fbr  obtaining  the  beavy  black  consists  in  learing  the 
siDc  lo^er  in  the  gall  liquor,  in  repeating  tbe  galHap,  in  passing  the  silk  a  gnater  nam- 
b«r  oftiBiea  Uuoogh  tbe  dye,  and  even  letting  it  lie  iu  it  for  some  time,  lie  first  gal)> 
ini  is  uaually  made  with  gaUs  which  haTc  served  for  a  preceding  operatioo,  and  IVesh 
gaU-Bota  are  enployed  for  the  second.     Bat  these  methods  would  not  be  sufficient  Ibi 


*  tbe 
gall^  it  ia  rendered  supple  by  being  worked  on  the  jack  and  pin. 

The  silk-dyerc  keep  a  black  vat,  and  iU  Tery  complex  composition  varies  in  different 
dye-houses.  These  vats  are  commonly  eaiaUished  for  many  years;  and  when  their  black 
^e  is  exhausted  it  is  renovated  by  wlut  is  called  in  France  a  brttet.  When  the  deposite 
which  has  accomnlated  in  it  is  too  great,  it  is  taken  out,  so  that  at  the  end  of  a  certain 
'  time  nothing  remains  of  the  several  ingredients  wtJch  composed  the  primitive  bath,  bnl 
wiich  ate  not  employed  in  the  brevet. 

For  the  dyeing  of  raw  silk  black,  il  is  galled  in  tbe  cold,  with  tbe  bath  of  galls  niiich 
baa  already  served  for  the  black  of  boiled  sUk.  For  this  purpose,  silk,  in  its  native 
yellow  edor,  is  mode  choice  of.  It  should  be  remarked,  that  when  it  is  desired  to 
preserve  a  portion  of  the  gum  of  the  silk,  which  is  aflerwards  made  flexible,  the  gaUioc 
IS  given  with  the  hoi  bub  of  gall-nuts  in  tbe  ordinary  manner.  Bot  here,  where  the 
whole  gum  of  tbe  siUi^  and  its  concomitant  elasticity,  are  to  be  preserved,  the  galling 
is  made  in  the  cold.  If  the  infusion  of  galls  be  weak,  the  silk  is  left  in  it  for  sevenll 
ikya. 

Silk  thos  prepared  and  washed  takes  very  easily  the  black  dye,  and  the  rinsing  in  a 
little  water,  to  which  sulphate  of  iron  may  be  addnl,  is  sufficient  to  give  it.  The  dye  I> 
made  in  the  cold)  bat,  according  to  the  greater  or  less  strength  of  tbe  rinsings,  it  re- 
quires more  or  less  time.  Occasionally  three  or  foor  days  are  necosary ;  after  which 
It  is  washed,  it  is  beetled  once  or  twice,  and  it  is  then  dried  without  wringing,  to  avoid 
softening  it 
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„   -      „     .  „  ■  m—ipwhtioM  MTwal  Iumi,  dtat 

vmen  h  ■■  WB^ed  aiid  dlM  u  aboTe. 

Hw<)BardMerib«akMeri«iM|d«I>r«cM  tbrlhi  blMk  I7  vU«h  Tahat  b  djid  U 
e«>M;  andb*  i»t»  that  thii  ftiamt,  wndartd  »lin  nmpkr,  hM  bad  oompUU  MMMi 
■t  Tonn.    "nie  following  u  hii  dMcriptioo. 

"     ■      -  "l^Mlb»(ir 

nlanaatitf  «l 
(he  e*U*  ban  U1«D  to  tlM  button  of  tb«  boilw 

which  tS  lb*,  of  E>^li*h  Titriol<<)roopperuJu  . .  __    ._. _^^ 

•ad  tS  Ibsof  oMutiT  pu^  put  Utoa  kiaa  of  twoJiaadlad  tallandcr,  picTotd  «my 
where  wUh  hoW.  Thia  kattli  i*  Mi«p«iid«d  br  two  r«d»  ia  tha  boiler,  ■•  u  not  to 
nodilbe  bottom.  Ibefnmislafttodinolvafor  •bovtuhonr.atiniofEit  from  time 
(etimo.  I(  aftottbi*  tine,  tome  gomremaiiia  in  the  kettle,  it  it  a  proof  that  thebaic 
whieh  aontaina  two  ho^abeada,  baa  taken  wmaeh  of  it  at  ia  aarwarr.  U;on  tbaoon- 
timiy,  the  whole  gam  la  ^MoWed,  troa  1  to  4  Iba.  more  inav  be  added.  TbW  eallen- 
dfr  la  left  eonetaatlj  •■apandad  in  the  boiler,  from  which  it  >  removed  onlj  wbco  the 
dpwiagMB8«n;  BadaAerwardaitiera^aced.  DnringalltheeeoparatiODathebailer 
■atbabpi  ao^  bat  vHhont  boiling  Tba  galling  of  the  tilk  ia  perbrmod  with  oaa 
AM  of  Aihv»  i*Il^  Tk«  lilk  ia  Ml  la  it  foa  u  houa  the  flirt  twa,  tbea  fai  twttn 
kam.    Tbe  nat,  wcaaJam  arfm. 

Lewi*  Uatci  that  he  ha*  repeated  Ihii  proram  in  (he  imall  waf ;  aod  that  b;  aMiag 
«^ihateaf  koB  pngreadTelj,  aad  repnuiog  the  imMenloiia  of  the  lilk  a  gnat  aamb« 
■TtiMa,  be  cfeatMUf  oblaiatd  a  la*  UacL 

AttiiBgeata  differ  (nm  oae  aaotbtr  aa  to  the  qaantitr  of  the  principle  wUeheKtcn  lata 
■imbmalim  with  the  osfde  of  iron.  Heao<v  Ibe  proponion  of  tha  pUphale,  or  of  aar 
other  nk  of  1100.  and  Ibat  «f  ibe  aalrinfaal*,  •boald  nrj  aceordtag  10  Ibe  aatrimeaia 
nade  aac  i<  aad  aeeeadlag  to  Ibeir  reapactire  qaaaliliea.  OaJl-nat  ]■  tha  aabataata 
wkiehcaakinamaat  aatringenti  aawath,'>AiA  aeemaaecoad  toitinthiare»pett,ikwww 
dowa  (deciMpaaea},  howerer,  twl^half  aamaebaalphata  of  iron. 

The  mm  anitaUe  proportioa  of  eplpfcale  of  iron  appean  10  be  ibat  wUeb  tunruipBadi 
to  Oe  foaatiir  of  tbe  aMriageat  matlar,  ao  that  tbe  whole  iron  predpitablc  by  the  a«> 
Iraifeal  mtj  be  ihrawa  down,  and  the  wbUe  aitringent  ma;  be  taken  ap  in  eocabinaliaa 
with  Ibe  inn.  Ai  it  ia  not  poniblt^  bowenr,  to  airive  at  meb  preeiiioa,  it  ia  belta* 
that  the  mlphate  of  inn  ibMld  predominate,  beeasae  tha  aatrlngeot,  when  In  oea^ 
niaaliiaila  the  precipitaliati  if  tha  blade  aolonng  partielm,  and  baa  Iho  property  af  even 
CMahlag  them. 

TUt  actioa  of  Ibe  aitria«eai  ia  ndi  tbat,  if  a  palUia  of  bla«k  elotb  b«  beded  wlih  galW 
nil,  it  b  ledadUa  to  gtaf.  Aaotaerratlaaof  LcwsBartbeaae  beatplaiaed.  If  (Mb 
be  toned  aevecBl  tima  ibo^h  the  eoloriag  baih,  afta  ii  baa  lakea  a  giiod  hiteh  ookri 
Brtead  of  aequiriag  more  bodjr,  it  ii  weakened,  tat  becomea  browaiab.  Tm  iwariili  la 
yeaqaaalitTaflbeiBgKdinupradBeaatbaaameedaeli  to  which  Ibe  aolphBrN  aaM, 
Mt  at  lAertj  br  the  predpitation  of  tbe  otrde  of  iroo,  cootribotea. 

It  ■  merely  the  higU;  aifdiMd  aalpbate  whicb  ia  decompoaed  b;  the  aetriagaat) 
wheace  it  appean,  thai  Ibe  Mlphata  wiU  prodaee  a  differeal  eflecl  aeeordtng  to  ita  itata 
of  otrdiiemeol,  and  call  Ibr  other  proportioo*.  SiHDe  adviae,  tbercfore,  to  follmr  Iba 
■Hbnrt  ofProwM,  cmploring  it  in  tbeoxrdised  ttale;  bnlin  tlii*  eaaeit  ia  oal;  paniaBr 
id  aaotha  pan  it  troogbl,  bf  the  aelion  of  the  aitriagaal,  iato  Ibe  k>«w 


w  d|«Mf  I  AaD  ibow  that  the  Mack  dja  u  obIt  ■  verr  eondeaaed  erior,  aad  Oat 

nca  more  ialeaaiir  from  the  nixUre  of  different  eolon  likewiae  deep.    It  ia  Ibr 

n  adtaalagaoaa  lo  ddIU  acTenJ  aatringenta,  each  eombinalion  of  which  pcod^ 


Oa  IhapropotriaGmaded  tbepeaelleeifgiTiagablBegniaad  toUackekH^wUeb 
acqniia  more  beanl;  and  aoUdilf  tbe  deeper  the  Una.  Aaother  adranlage  of  tbia  praa 
tiee  k  to  dwiniih  the  qnaalitr  of  adphorie  acid  whieb  it  neecatarilr  ditenga^  ^  tho 
neeiptialioa  ef  tbe  black  partielm,  and  which  woold  not  obIt  eonntaraet  their  fixation 
hrt  VDold  futber  weaken  tbe  atoff,  and  give  it  hanhneaa. 

For  eomiwa  ataA,  a  portion  of  tbe  effect  of  tbe  blna  gnmad  ia  prodnoeil  br  tbe 
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and  particnlarlT  blae  molMnlw,  with  t1i«  oiide  of  oopper,  aoniinonlj«iiipl<^«d  la  ft* 
black  d^ee;  wbioh  appears  t«  be  more  oMfui  tli*  more  aeeUtc  the  verdigris  mad*  dm 

of  COntAlDL 

He  bail  of  weld,  b;  whioh  the  dya  of  blaok  oloth  it  freqaeatly  flniahed,  may  >1m 
oontribnte  to  ila  beaatj,  by  the  shade  peonliar  to  ita  eombination.  It  has,  monojer, 
tha  advantage  of  eiving  softaeu  to  the  staA. 

The  procesaes  that  are  amploved  for  wool  yield,  aeeording  to  the  obterration  ol 
Lewis,  odIj  a  rustj  blaak  to  silk;  and  cotton  is  hardly  dyed  by  the  proeeea  prcpei 


combination  of  tha  blank  moleenlet  may  therefore  ba  directly  effeeteil  in  a  bath,  in 
proportion  as  thej  fonn ;  and  if  the  operation  be  prolonged  by  tubdividing  it,  it  ia 
only  with  the  view  of  changing  the  neoeuary  oiidiicment  of  t^e  sulphate,  and  aug- 
meoting  that  of  the  coloriag  partielee  themaulves. 

Silk  has  little  dispoaition  to  nnite  with  the  blnchjiartidaa.  It  seems  to1>em<>KlT  by 
the  agency  of  the  tannio,  with  which  it  is  previously  impregnated,  that  these  porlielea 
can  fix  themselves  on  it,  especially  after  it  has  beea  scoared.  For  Qiis  reason,  silk  baths 
ahould  b«  old,  and  have  the  coloring  particles  acanmulnted  in  them,  but»a  feebly  soa- 
pendad  as  to  yield  to  a  weak  affinity.  Their  precipitation  is  eonnteracted  by  the  addi- 
tion of  aum,  or  other  mucilaginaiis  substances.  The  obstacles  which  might  arise  from 
the  Bu1]Minria  acid  set  at  liberty  is  destroyed  by  iron  filings,  or  other  basis,  lliii^ 
baths  of  ■  very  different  composition,  but  with  the  OMential  condition  of  age,  may  b« 
proper  for  this  dya.    Forootton  black  dye,  see  Cauoo  FRnnnro. 

Btue-blaek  di/i. — The  mordant  much  employed  ia  some  parta  of  Oermany  for  this 

'0,  with  logwood,  galls,  sumach,  Ae.,  is  iron^um,  so  called  on  aeconnt  of  its  having 
orystalline  farm  of  alum,  thoagh  it  contains  no  alnmins.  It  is  prepared  by  disaolv- 
lug  78  poands  of  red  oxide  of  iron  in  117  ponnds  of  sulphuric  acid,  diluting  this  com- 
pound with  water,  adding  to  the  miitareB7  pounds  of  sulphate  of  potash,  erapoTBting 
the  solotion  to  the  crystalliiing  point  This  potash  sulphate  of  iroD  has  a  fine  amethyst 
color  when  recently  prepared;  and  though  it  gets  coated  in  the  air  with  a  yellowish 
cruit,  it  is  none  the  worse  on  this  BcoounL  As  a  mordant^  a  solution  i^  this  salt,  in 
fiinm  6  to  60  parts  of  water,  serves  to  commanicate  and  fix  a  great  variety  of  uniform 
ground  colors,  from  tight  gray  to  brown,  blue,  or  jet  black,  with  quercitroo,  galls.  Iw- 
wood,  sumach,  Ac,  separate  or  combined.  The  abore  solution  may  be  nsefuily  mo<U- 
fied  by  adding  to  every  ID  ponnds  of  the  iron-aJvat,  dissolved  in  8  gallons  (80  poands) 
of  warm  water,  10  pounds  of  seatate  (sugar)  of  lead,  and  leaving  tha  miztare,  after 
oareful  stirring,  to  settle.  Snlphate  of  lead  falls,  and  the  oxide  of  iron  remains  oom- 
bined  with  the  acetic  acid  and  the  potash.  After  passing  through  the  abore  nord«iit, 
the  cotton  goods  should  be  quickly  dried 

BLACK  PIGMENT.  The  finest  light  black  is  prepared  principally  tea  the  mnn- 
hcloring  of  printers'  ink.  Id  Messrs.  Martin  and  Orafton's  potent  process,  the  black 
Is  obtained  t^  bamin;  common  coal-tar,  which  should,  however,  be  previonslf  divett- 
ed,  at  much  as  possilde,  of  the  amiDanJacBl  liqnor  and  acid  mixed  with  it  in 
the  tnnlc. 

For  this  parpose.  It  is  proposed  that  (bnr  casks  shonid  be  employed,  each  capable  of 
holding  130  gallons,  and  into  every  one  of  them  are  to  be  pni  about  60  gallani  oT  ih« 
rough  impare  tar,  to  whieh  an  equal  qnaality  oT  lime-water  is  to  be  added,  and  then 
agitated  by  machinery  or  mannsl  labor  unlit  The  lime-water  is  completely  mixed  with 
the  tar.  The  vessels  should  neit  be  saffered  to  rest  ibr  about  six  hours,  br  which  time 
the  tu  will  settle  at  the  bottom  of  (he  casks,  and  the  water  may  be  drawn  off.  The 
casks  eontaining  the  tar  should  now  be  filled  with  hot  water,  which  may  be  supplied 
&om  the  boQer  of  a  steam  engine,  and  the  whole  a^in  a^laled  u  before.  Tbii  proceoa 
may  be  repeated  three  times,  snffering  the  tar  to  subside  between  eachj  and  twetrc 
hours  should  be  allowed  for  settling  (Vom  the  last  water,  so  that  the  whole  of  the  tor  and 
water  may  become  separated,  the  wat^r  rising  to  the  top  of  the  cask,  and  the  lu  beiitg 
lell  at  tbe  bollom  in  a  pure  state. 

Bui,  aa  some  of  the  water  will  yet  remain  mechanically  combined  widi  the  tar,  it  is 
proposed  that  the  tar  thonld  be  subjected  to  the  process  of  distillation.  For  tbla 
porpote,  ■  still,  CBpsble  of  holding  ISO  gallons,  may  be  emidoyed,  in  whieh  ahont 
SO  gnllons  at  one  lime  may  be  operated  upon  ;  when,  by  a  gentle  heat,  the  water,  and 
other  impurities  which  the  tar  may  have  retained,  will  be  driven  off.  As  soon  at  tb« 
water  appears  to  ha  'e  evaporated,  and  the  spirit  runs  fine  and  dear,  the  proeest  of 
dtetillation  should  be  stopped  t  and,  when  cold,  ihe  pare  tar  may  be  drawn  off,  and  aoc 
i^ari  fw  the  purpose  of  bein;  employed  as  conlemptaled  in  the  psteat 
'  The  tar  thnt  purified  may  be  now  converted  into  black,  or  it  may  be  •objeeted  to 
(kirtlier  rectification  to  divest  it  oT  tha  mineral  pitch,  or  uphallnm,  which  is  cambined 
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wftk  tk«  oil  ud  ipiriti  tb«  kUtr  b  to  be  vnftmi,  beaue  the  miatnl  pKck,  w 
■siAalniD,  ia  oal;  ioflunnaUe  al  a  hi^  tonperatnrc,  vhieh  nndm  il  tnore  trooble- 
watae  ta  aw  in  the  pR>cui  here  conlonpUtMl,  mad  aba  mnld  caQM  the  mppontw  W 
reqnire  rnqonit  cleaoiof  rrom  Uie  earbociiiH  pitch  d«p«il«d.  Ia  order,  Ihererore,  (o 
gel  rid  of  lite  miaeral  pitch,  or  uphaltan,  fort;;  gajloni  of  the  lar  an  la  be  iDlrodnced 
iaiD  s  am,  ai  before  ;  and,  iasind  of  stopping  the  operation,  ai  non  as  Ihe  ipiril  bagiaa 
Id  come  orer,  the  diitillaliaD  ii  eontioaed  wiih  a  stronn  hral,  m>  a*  to  foiep  ofcr  the 
wlKde  of  Ihe  oH  and  ipiril,  IniTin;  Ihc  resiJiiam  or  a<pBB]lum  ia  the  atilli  llili  procei^ 
bBSCiB-,  i*  kaoVD  to  ererr  ehetnul,  and  need  not  be  rurther  eiplained. 

mplofcd  in  prvpariac 
msiioa  oT  the  oil  aM 


i 


tfirit  of  oo«]'tar  altar  it  hai  bMB  pnrified  as  abore  dMoribcd.  a  is  tha  brjokvorit 
vbieh  mpporti  a  Qiunber  of  banien  iNuiiuF  from  a  tob^  b,  willuD,  aodhere  thowD  bf 
iott,  m»  pisaing  along  iti  whoU  lea^fUi.  ^g,  \i9.  la  a  Mfltian  or  the  brickwork,  witA 
Ike  Wbe  bamer,  aod  raoaivK  as  wiU  b«  dawribad  hereafter.  The  tube  ma;  be  eallad 
tlie  tar  main,  as  it  ia  inteiidedto  ba  filled  with  tar:  it  it  oanstncted  of  cast  iron,  and 
■ereral  (in  thii  figure  twentj-foar)  jeta  or  boriien,  e.  c,  c  ;  anj  othar 
, — J      J  ,_   _    . J..... ;_   .u-a„-    i^whiA 


aamber  majr  be  emplojed.  ij  is  a  faraace  under  the  tar  main,  the  flue 
■ilaBda  aloag,  for  the  purpoea  of  heating  the  tar  to  the  boiling  point,  ii 
faalitau  the  jirnnrm     £r(rm  the  maiD,  S,   the  tar  flowa  into  the  lata  e ;  wioki 


■alaada  aloag,  for  the  purpoea  of  heating  the  tar  to  the  boiling  point,  in  order  to 
faalitau  the  jirnnnei  £r(rm  the  maiD,  S,  the  tar  flowa  into  the  lata  e ;  j-'—^-  — 
iatmidDecd  into  the  jet^and,  whan  aat  fire  to  bja  red'hot  itick,  wiO  bum  a 


jtrj  coaaiderable  qoantity  of  snioke;  wbieh  it  ii  the  objeot  of  this  apparatus  to  ooo- 
daet  throo^h  13SU  J  pasaagn,  lor  the  parpoaa  of  coUee ting  its  lootj  partiolea. 

Tlureare  a  lumber  of  boiMla,  s,  i^  >.  or  bonnata,  as  thej  ar«  tannad,  all  of  which, 
Ihroi^  their  t:pe^  haTe  oommnnieation  with  or  lead  into,  anuiacbinuej',//.  Inta 
thaaa  hoods  or  bonaeta  the  smoke  of  Ihe  bumera  ascends,  and  from  tbance  peases  lata 
Ifca  Main  chimnaf^  and  thence  through  the  amok e  tabee  into  the  box  ;;  here  tba 
haaiieatpartieles  of  the  black  deposit  thsmsel Tea ;  ba',  aa  the  amoke  pasMS  C3  throtigh 
theUrtltest[iipea,adepoait  ortheseoand,orfiner,  particles  of  black  takes  p!aoe  ic  tLa 
bin;  JL  lYom  henoe  the  amoke  proceeda  throngh  other  pipes  into  asenea  vt  ea.'TBs 
ha^  h  ii  ^  which  are  propoaad  to  be  about  18  feet  long,  and  S  ic  diameter.  These  1'*^ 
are  eonaeeted  together  at  top  and  bottom  altematelj-,  and  through  the  whole  »n-i^ 
Bm  auoke  paaaea  np  one  bag  and  down  tba  next,  depositing  fine  olaek,  oalled  api  -r 
Mail.  DpoD  the  aides  of  the  oooTas.  After  the  jets  haTa  continued  burning  f< 
ia*WBlilaya.UiebagsBre  tobabeataa  withaatick,  ao  that  the  blackmay  fall  to  th 
bsttom;  and  when  a  snSleieat  quantity  hsa  aceumolated,  tlia  bags  may  be  cmptiM 
ndiwept  oat  Thuaserentj'OreigbtjbagsrnajbeemptoTad;  ao  that  the  smoke  anouk 
paia  through  a  length  of  abont  400  jarda,  the  Eartheat  of  whioh  will  be  touod  to  oon 
taia  the  finest  black.  The  last  bag  ihonld  be  left  op«i^  in  order  to  allow  the  vapM 
ta  wcape  into  tha  open  air. 

The  rasin  tar  tube  will  require  to  be  emptied  erery  four  or  fire  dayi^  in  order  to 
dear  it  from  the  pitchy  matter  that  may  haTe  aubaidad  from  the  boriien,  aad  they 
else  will  raqnire  to  be  frequently  poked  with  a  wire,  to  clear  off  tbs  bisoic  whicli 
knis  upon  the  edges,  and  to  dnre  down  the  oarbonized  lar  which  attaches  itself  t* 
Ike  npper  part  of  the  Jets. 

A  be  Uinp-bl«ek  ia  obtained  by  the  combustioD  of  a  thick  torch  of  ooal-gu,  tup- 
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fUei  with  ft  qiunti^  at  kir  sdeqiute  U>  burn  only  iti  hydrogen.  In  ihU  mm,  Dm 
«hola  sf  ita  carboa  m  depaail«d  in  (ha  farm  of  K  Terj  fine  blaick  powder  of  mil  — 
Ugbtntsa.    Tliit  blaok  is  a»«d  in  moLking  tba  better  qaklitiM  of  pfintera'  ink, 

BLACKING  FOR  BHOEa.    {dram  du  botla,  St.;  SchvAidtuMrMi.) 

The  following  preHtrlptJoa  for  makiDg  liquid  ftad  puts  bUckiag  ■(  (PTen  by  Wit 
liaiu  Brf  uit  and  Edward  Jamea,  under  the  title  of  a  pttUal,  d&ted  December,  1S£<L 
Their  improvemeatcoDBieta  in  the  iDtroduction  of  eaoutehoao,  withtbeTUw,  poaaibly, 
el  making  the  blackiDg  waterproof: — 

IS  ounces  of  caoutcbouo  are  to  be  diaeolred  in  about  S  ponndi  of  hot  rape  otL  T> 
thi*  aalutiun  60  pouadg  of  fine  ivory  black,  aniJ  45  pounds  of  molanc^  are  to  be  added, 
along  vitb  I  pound  of  finely  gt-.iiid  gum  arable,  preTioiulj  diaaolTed  in  SO  gaj^oaa  cj 
TiD^ar,  of  etreiigth  No.  21.  Theae  mixed  ingrediente  ars  to  be  finely  triturated  in  * 
paint  mill  till  the  miiture  becomea  perfectly  ■raooth.  TothiBVamiib  12  poandi  of 
anlpburic  acid  are  to  be  now  added  io  imall  raccenive  qcuititie*,  with  powerftil  atir- 
ring  for  half  an  hour.  The  blaakiDg  tbua  compounded  ii  allowed  to  atand  far  11 
daya,  it  being  stirred  half  an  bour  daily ;  at  tbe  end  of  vhieh  time.  S  pomida  of  fine- 
ly-gronnd  gum  arable  are  added  ;  after  which  tbe  atirricg  ia  repeated  half  an  hour 
every  day  for  14  days  longer,  when  th«  liquid  blacking  ia  ready  for  Qae. 

In  makinc  Ul«  paste  blacking,  the  patentees  prescribe  the  above  quantity  of  India 
robber  oil.  ivory  blaek,  molasses,  and  gum  arabio,  the  latter  being  dlseolved  iu  only 
13  pounds  of  vinegar.  Theae  ingredients  are  to  be  well  miied,  and  Uion  groond  to- 
getlier  in  a  mill  till  tbej  form  a  perfectly  smooth  paste.  To  this  paste  12  pounds  of 
BDlpburio  acid  are  to  be  added'm  small  quantities  at  a  time,  with  powerful  stirring, 
'whicb  is  to  be  continued  for  half  an  bour  after  the  last  portion  of  Che  acid  has  been 
introduced.    This  paste  will  bo  found  fit  fbr  use  in  about  7  days. 

BLACK  SILK  DYEINQ.  In  dveing  silk,  ••  Ifu  hai^iladi  teior,"  it  has  be«n  usual 
to  employ  nitrate  of  iron  aa  a  mordant,  and  oak  bark  aa  tbe  dye  itui^  but  Hr,  Le  Let- 
vre  baa  found  that  alder  barb  ia  preferable  ;  in  the  next  prooees  fustic  bas  been  em- 
ployed, but  equal  parts  of  fustio  and  citrao  bark  are  to  be  preferred ;  and  the  paten- 
tee proposes  to  finish  the  prooees  with  a  lather  of  olive  oil,  soap  and  logwood- 

In  stretching  silk  so  dyed  be  does  it  in  an  atmospbere  of  strain,  by  placing  a  per- 
forated  tube  conneot«d  with  a  steam  boiler  elaae  under  tbe  ailk  while  being  stretched. 

BLEACHING  (BlancMttMt,  Ft.  i  BUUhn,  Ottm.)  la  the  imresa  by  which  lb«  Mh> 
tiie  BlamcniE,  cotton,  flai,  hemp,  wa<d,  ailk,  asd  tbe  dolha  mad«  of  Ibem,  aa  well  la  i»- 
rioai  vegetable  and  aninal  suNMncea,  are  dmrived  of  tbdr  aatartl  color,  asd  rendonA 
nearly  or  altogellier  white.  The  term  bleufaing  c««iia  Sam  the  Preach  vert  Ua*di^,  to 
■Wlea.  The  word  blatdi,  which  has  th«  same  oiiaia,  ia  a^iUed  to  tbe  whitening  of 
liTiig  piaata  by  makmg  than  grow  in  the  dark,  4s  i^en  the  alemt  of  eelety  are  coMitd 
over  with  moold. 

The  opentioM  whiek  tbe  bleacher  haa  reeomse  to  difier  aecordinfi  to  tbe  aatore  oC 
the  btea^itng  mmu^  tbe  property  of  the  sloff'ta  b«  blemched,  and  local  cnsimu  or  tif 
ewMtaneeat  aad  (he  reanh  la  also  oblained  with  mon  er  leaa  rapidity,  eettainty, 
MMunr,  twd  perfection.  The  deatmotion  of  the  cokiring  matters  attached  to  the  bodkl 
to  be  bloebed  it  effected  diher  by  ibe  ection  of  the  air  end  light,  of  chlorine,  oc  salpbai- 
roiu  acid;  which  may  be  eontidered  tbe  three  bleaching  power*  emplnred  for  mant&o- 
tariag  pvpoM*. 

BtMchiag  by  the  inflaence  of  air  and  sansbine  li  tbe  Boat  antieni,  and  still  the  maal 
eMnnoa,  method  in  (erenl  dviliMd  eountries ;  it  it  aln  auppoted  bf  many  to  be  iba 
ItMl  mjurioui  to  tbe  lextore  of  yam  and  cloth.  Tbe  operationt  il  iandret  are  vary 
mtfie,  eonaittiag  in  Ote  exposure  of  the  goods  upon  a  grass-plal  to  tbe  sky,  with  Ihenr 
McasiMMd  aapenion  with  moistnre  if  Becestary,  in  additioa  to  tie  lain  and  dew.  Tba 
•tmiidteric  air  effects  tbe  bleaching  bf  meant  o[  ita  oiygeaosi  csnalitoent,  which  eow- 
biuea  witb  the  ooloriog  matter,  or  its  etonenu  carbon  aad  hydrogen,  and  ekbtr  make*  it 
ncarlf  white,  or  converts  It  into  a  sabstance  easily  aohible  im  water  OM  alkaliDe  toloticNW. 
This  aatorol  proeen  ia  loo  alow  to  init  the  modera  demaads  oT  the  ootlon  and  lio^ 
manufhetarert.  Portnnald;  for  them,  anewbleachingBfent,iinluiown(ccmrlbrelblheri, 
baa  becB  dlteorered  in  eUorine,  romerly  called  osynnuialie  acid,  an  agent  modified  by 
ehemiMrr  *o  at  to  give  an  aaloniahiiie  degiee  of  rapldtty,  eeoMOiT)  »d  perfbetiM,  to  lU« 
impoitaot  oit.  It  it,  however,  not  a  little  sorpriiing,  thai  the  aeieBce  irtiieb  hat  so  greatly 
adraoeed  its  piaclMal  part  should  haveleit  its  theory  for  from  complete,  and  should  aflcod 
BO  tatisraclory  answen  to  the  two  following  questions. — What  is  the  aclioa  of  the  tolar 
tays  Bpon  the  coloring  matter  T  Sow  do  air  and  chlorine  operate  upon  this  principle  ? 
Seine  tnppose  that  l^ht  pr^dUpatu  the  eoioring  mailer  to  eranbine  with  oxygen ;  othen 
lancy  that  It  acts  merely  in  the  maoner  of  a  high  temperature,  ao  at  to  determine  K 
loaetion  between  the  elements  of  that  suhtlanee,  and  to  caoae  a  new  eombinslina 
potsesied  of  peculiar  properties.  It  it  generally  admitted  at  tbe  prcaent  day,  that  ■ 
peniOB  of  tha  OKnea  of  the  air  paw**  into  tba  eolorkg  natter,  aul  (haagca  ita  am- 


ubtmHom.  TUi  l^bowaTO'.froWUr  sot  tk*  putvhieh  azTfcap)>T%iMr  ii  it  thasolr 
prmdpkiullMUnMvhenwIuclieuraMsaUekclunguflMBM.  Neitker  it  tke  aettM 
of  cUorise  «■<%  m  bu  ben  eunmonlj  reprctenicd  in  ov  chEmkal  *TMaM. 

But  iTantbon  offo'  n  eiiij  ntne  brpolhi^c*  eonccniiiig  Ihc  Uvm  princiiial  afcui, 
ligftt,  oxj^o,  ehlorue,  tbe;  tflbiil  no  infimoMioa  wbalcrer  eoDccnung  the  phcBcmena 
doe  la  KTttj  (pnt*  to  IVtqneBllT  (band  npOB  cotUu  elotli,  mnd  mi  Tcr;  tiuiblsMiiiia  in 
the  Ueadier.  It  bat  indcfd  been  wstetime*  nid  in  Ueacb-worlu,  (bat  fatl;  luk 
"  «  an  BO  hMger  nlDble  in  ■Ibalii,  vbeo  Iber  ve  cunbiaed  wiib  oiirgen.  The 
erenc  oTlbii  ftatement  i)  pnibaUj  nearer  tke  tnitb. 

c  a^eeC  oTUeaebing  i*  to  tcparate  Ovm  Ibc  textile  fibre,  br  wiUble  operaliona,  all 
me  tobatasee*  trbich  mask  iti  intnnuc  wbUeneaa :  or  whicb,  i-  Uie  coune  (£  olleriv 
dyna|(  ^pentiooa,  maj  produce  injorioiu  effecti.  la  tbii  luler  reipeel,  coltoa  duu  iw 
e>|ieual  ODQiideratiao.  Tbii  nbeUnceii  covered  with  a  reainoua  mailer,  whicb  obRraeu 
its  abaorpdoD  of  moiilnre,  and  Ttth  a  jrSow  coloTiBg  natter  in  tct^  noall  qaantitr, 
often  HO  iacoiuiderable  in  Mime  eotlona,  that  k  would  be  nnaecaiarj  u  bleacb  Ihci^ 
befire  rabmitting  Ihon  to  tbe  dyer,  were  it  not  that  the  manipobMiona  wbicb  tbe; 
ohIfi:^  jntindnce  cotun  impnriliei  Tbich  arc  more  a  leu  iaJDrioDS,  and  moM  ba 
rannved.  It  ■•  in  Oct  a  dmimilance  well  kaown  in  Ibe  factories,  Ibal  nnUeacbad 
eoCtoBS  tamj  be  dfed  any  dark  color,  jtroTided  Uuf  are  deprived  oC  that  isaller  wbieh 
■abei   Uum  difficult  to  moitlcn.      The  tnbelaiice*  preMnt  in  eu.m  Bood*  an  tiM 
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I.  The  reajnoni  inatter  natural  to  the  cotton  ft 
X.  The  proper  etdoring  aialter  of  tbii  vegetable. 

3.  The  paste  oftbe  weaver. 

4.  A  Ihl  matter. 

B.  A  eapteoot  MWp. 
8.  A  fldeareom  Map. 

7.  The  titb  oT  tbe  haiA. 

8.  Ira,  ind  lODe  nrthr  labitanee). 

!.  Tbe  Bialter  which  preveaU  the  moiitnitng  of  eotlon  wool  mar  be  tepaiated  bf 
maaa  et  lieobti,  iriii«h,  when  eTapotated.leavei  thin  jellawiih  tcalei,  ^plnble  in  allidii, 
h  aeida,  aid  even  in  a  imrge  qnaDtily  oC  boiling  water.  For  a  long  time  tbe  hleaduag 
{Bocen  oommenced  with  the  removal  of  this  rcainoDt  iluff,  bj  r**''"H  the  doth  or  tbe 
pun  ibnngb  an  alkaline  ley.    Thii  wa«  called  acouriog  i  it  it  now  aearly  laid  aiide. 

i.  Tbe  coloriiH  matter  of  cotton  teems  to  be  nperfidal,  and  to  bare  no  inlncne* 
on  tbe  strength  or  the  6bre*i  Tor  the  yarn  ia  ToDad  lo  be  u  Mioag  aAcr  it  ha*  been 
Mripped  br  eanitie  loda  of  its  minous  and  cokning  matters,  as  it  wai  before.  Th* 
eDlniag  matter  is  dightir  solabte  In  water,  and  perfectly  in  allaliDe  leys.  Wbeb  gray 
eaSco  tc  boiled  in  time-water,  it  comei  oulwith  a  tint  darker  than  it  had  before ;  wheaea 
<  n^t  be  •nmioaed  that  tbe  colotjog  matter  waa  not  diiaolvcd  onl,  even  in  part* 
Tiit,  bowcvo',  b  not  the  ease  i  for  If  we  Slier  the  tiqnor,  and  neulraliic  it  with  an  aei^ 
we  iAell  pmeive  light  Modes,  ibrmed  of  the  retinoos  sabetance,  united  with  the  eoloriag 
mttCT.  Tlie  dark  cokir  of  tbe  dotb  is  lo  be  ascribed  lolely  to  the  property  whieb  lime 
fomme*  of  brownii^  certain  v^etahle  cohirt.  Hiis  action  ia  here  eiereised  apon  tlic 
reDi«iaii«  eotor  of  tbe  cloCb. 

It  may  be  laid  dmra  as  a  prlneijile,  tbat  tbe  eokning  matter  ii  not  directly  lolubla 
bytbealkafii;  bu  that  it  become*  lo  only  after  having  been  for  some  lime  npoaed  M 
Ae  joint  aelioD  of  air  and  Hihl,  oc  aner  having  been  m  contact  with  chlorine.  What 
Amge  doci  it  tberebr  eiperlenee,  irtdeb  give*  it  this  •otuhHity  f  EiperitDCfitt  mad* 
■poapireen  c^dotb  ^aeed  ia  bomidoiy|eB,  In  dry  oiygen,  in  midst  ehlorine,  and  ind/y, 
eUsrinc,  tetwl  to  abow  tbat  hydrogen  is  abatracled  by  the  atmosphere )  for  in  these 
npeiiineuts  prooGi  at  dU-kj^rogtnaHim  ippeared,  and  of  Ibe  prodnction  of  carbonic  acid. 
Ia  aD  rain  of  Meaehing  by  dklorine,  tliia  prineiptc  comtunei  immediately  with  Ilia 
blJiugeu  of  tbe  eoloriag  natter,  and  formi  mnriatic  add,  white  the  carbon  it  elimi- 
mtaL  Undonbtedly  water  b«s  an  bflaenee  upon  this  phenomenon,  tinee  the  bleaehing 
fnecsa  b  i^ideker  ^tb  the  bvmid  ehlorine  than  with  the  dry;  but  this  liquid  )eem*  lo 
ttt  lure  only  tneebaideally,  in  oondensiag  the  particles  of  Ihe  gas  into  a  lolntkin.  Wb 
■bn^  nlao  take  into  aeeoont  tbe  great  affinity  of  mnriatic  acid  for  water. 

3.  The  wearei's  dreiting  is  composed  (d'ftiinaecoDt  matters,  which  are  ntnally  sllowed 
to  so«r  befbre  Uiey  are  annoyed.  It  may  cimtain  glue,  itarch,  glnun )  which  lait  ia 
TC17  aolnble  in  lime-waier. 

i.  Wben  the  drening  g^  dry,  the  hand'WeaVn-  oceasioDiIIy  renders  hii  warp-lhreads 
Don  idiani  liy  rabbii^  toDM  cheap  kind  of  grease  upon  tbcm.  Hence  it  happens,  Ihal 
■be  ckith  wbtch  bas  not  been  completely  freed  from  this  fatty  matter  will  not  readily 
iabibe  water  in  the  differem  Ueacblag  operations ;  and  hence,  in  the  anbaeqaeal  dy^ng 
cr  dangiag,  these  greasy  spots,  nndet  pecoliar  circumtlance*,  aomewhat  like  lithonaphis 
.        ._  _.^_,.  ^_  .,__, ^j  I • J  well  at  Ibe  dye-t>u»,  aaj 
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ocGMkn  lUinf  vb!ch  it  fs  mbDOrt  imponlttlB  to  dlsehirge.  The  sdda  net  dilTermllT 
■pent  the  ralljr  maltera,  and  thence  remarlcBble  BnomaliM  in  bimchiagtake  place.  Who 
oil  ii  treated  with  the  aeetie  or  muriatic  acid,  or  irith  aqneons  chlorine,  il  evolves  do 
gat,  as  it  (lo«s  with  th«  sulphnrie  and  nitric  acidi,  but  it  eombines  with  thcK  sutctancei 

10  aa  to  forui  B  compound  which  cannot  be  dinsolved  by  a  strong  boiling  ley  of  raiutic 
•ods.  Cnrbonic  acid  acts  in  the  same  way  with  oil.  On  the  other  hand,  when  the  oDa 
and  fain  are  sufficiently  eipofcd  to  ihe  air,  th?y  »«ize  a  portion  of  its  oxygen,  aod 
becoma  thereby  capable  orsapomflcation,  ttiet  is,  very  solnble  in  the  alkalis. 

5,  When  Ihe  hand-weaver's  grease  continues  in  contact  Tor  a  night  with  Ihe  copper 
deniB  of  his  reed,  a  kind  of  cnpreane  Boap  19  formed,  which  is  lomelimes  very  difficult  to 
temoTe  IVom  Ihe  web.  Lime-water  does  not  dissolve  il;  but  dilute  solphurie  acideirriea 
off  the  metallic  oxyde,  nod  liberates  the  msisaiie  acid,  in  a  state  ready  to  be  acted  on  by 
alkalis. 

6.  When  cloth  is  boiled  with  milk  of  lime,  the  grease  which  is  tmeombined  anites 
with  that  alkaline  earth ;  and  tbnna  a  calcareon;  soap,  pretty  soluble  in  a  great  eieess  of 
lime-water,  and  still  more  so  in  caasllc  soda.  But  all  fats  and  oils,  as  well  as  the  soap* 
rf  copper  and  lime,  cease  lo  be  soluble  in  alkaline  leys,  when  they  have  remained  a  coa- 
Bdeiable  time  upon  the  goods,  and  have  been  in  contact  with  acetic,  caibonic,  muiiatie 
acids,  or  chlorine.  'These  resolts  have  been  verified  by  experiment. 

T.  Cotton  goods  are  sometimes  mueh  soiled,  from  being  sewed  or  tamboured  with  dirty 
baodsi  but  they  may  be  easily  cleansed  IVom  Ibis  fllih  by  hot  water. 

8.  Any  ferruginoas  or  earthy  matten  which  get  attached  to  tlic  goods  in  the  coone  of 
Ueaching,  are  readily  removaUe. 

We  are  now  prepared  to  ondeFiland  the  true  prineiidea  <f  bleaching  cotton  goods,  for 
the  most  delicate  operations  of  Ihe  calico  printer. 

1.  The  Rrat  proceu  is  steeping,  or  ralher  boiling,  the  goods  in  water,  in  order  to  re- 
move all  the  subaUuices  aoloble  in  that  liqnid, 

2.  The  next  step  is  to  wa»h  or  tconr  the  goods  by  the  dash-wheel  or  the  etoeks.  Thm 
is  of  greet  Importance  in  the  coarse  of  blenching,  and  most  be  repeated  several  times;  wo 
mnch  10,  that  in  winter,  when  the  water  of  the  dash-wheel  is  cold,  the  bteaehing  it 
more  toliouB  and  difficult.  Yam  and  very  open  fabrica  do  not  madi  need  the  duh- 
irtleel.  , 

By  these  first  two  operations,  the  woven  goods  lose  abont  sixteen  per  cent,  of  (heir 
weij^t,  while  they  lose  only  two  parts  out  of  Ave  hundred  in  bU  the  rest  of  llie 
Ueaehing. 

3.  In  the  third  place  the  ealieoet  are  boiled  with  mUk  of  lime,  whereby  they  are 
stripped  of  their  gluten,  and  acquire  a  portion  of  ealcareoai  soap.  Formerly,  and  still 
in  many  bleach-woi^,  Ihe  gluten  was  got  rid  of  by  a  species  of  lermealatioa  of  the 
fhrinaceotis  dressing ;  bnt  this  method  is  liable  to  several  objections  in  reference  to  the 
calico  printer.  I.  The  fermentative  action  extends  soEactimes  lo  the  goods  and  weakens 
tlieir  texture,  especially  when  they  are  piled  np  la  a  great  heap  wilhoat  being  previously 
washed.  2.  The  spots  of  grease,  or  of  the  insoluble  soaps,  become  thereby  capable  of 
resisting  Che  caustic  alkalis,  and  are  rendered  in  M>me  measare  indelible;  BO  eSect  dne 
to  the  acetic  and  carbonic  acids  generated  during  rennentBlion,  and  which  will  be  easilf 
understood  from  what  has  been  said  coneeming  the  action  of  acids  on  fatty  substances. 

11  is  not,  therefore,  without  good  reason  that  many  practical  men  throw  some  spent  leys 
into  the  fermenting  vats,  to  neutralize  the  acids  which  are  formed.  Were  it  not  lor  tlie 
presence  of  Iht,  fermentation,  skilfully  condncted,  would  he  an  excellenl  means  of  eav- 
iring  off  Ihe  gtnten ;  and  the  steep  is  therefore  applicable  to  power-loun  goods,  which 
are  not  polluted  with  grease. 

4.  The  goods  are  now  subjected  to  a  caustic  soda  ley,  which  dinolves  oat  the  soapi 
of  lime  and  copper,  as  well  as  that  portion  of  the  coloring  malter  wl.ieh  is  sufficiency 
dis-hydropenated  lo  be  capable  of  combinint"  with  il.  This  bucking  with  ley,  which  is 
repealed  several  times  npan  the  jroods,  in  order  to  purge  them  completely  ttran  Ihe  fattjt 
matter  present  in  the  hand-loom  webs,  and  alio  partially  introduced  in  the  spinning,  ia 
almost  the  only  operBlion  to  which  yarns  for  Turkey  red  are  subjected.  After  beiii§ 
boiled  in  a  caustic  soda  ley,  they  are  passed  Ihrnugh  solutions  of  chloride  of  lime,  and 
afterwards  through  the  acid  steep. 

a.  When  the  goods  are  sufflciendy  bucked  in  (be  leys,  Ihey  are  eiller  exposed  to 
ehlorJae,  or  laid  out  on  the  grass ;  sometimes  both  are  hod  recourse  lo  for  delicate  woiL 
"ntese  different  modes  of  action  have  the  same  influence  on  lbs  coloring  matter,  kit 
Ihey  give  rise  lo  different  effects  in  reference  to  gteasT  stains. 

Tlie  goods  are  dipped  in  a  solniion  of  chloride  of  lime,  which  should  be  kepi  tepid 
by  meant  of  steam.  Alongside  of  the  chlorine  cistern,  there  is  another  filled  with  dilnts 
aal^urie  or  muriatic  acid.  When  the  goods  are  taken  out  of  the  chlorine,  they  are 
itained  on  the  top  of  its  cistern  till  no  more  liquid  runs  off  them,  and  they  are  then 
phmged  into  the  <ow.    The  aetioa  of  the  acid  ia  the  present  ease  may  be  eaiily  «x- 


la  ffnpMtiDB  as  *  nk  «r  Hmc  i«  DmMi.  IU«  ta«  fril*  tW  eUochie,  mod  allinn 
(neb  tfo*  Iheetjomf  ■aattor.  Tkw  we  prncat  ike  dmlopneat  of  too  frcU 
IJ  «f  cUodne  M  eae^  whkh  woold  be  apt  W  injue  tha  ■braat  and  we  pona* 
both  a  tuudeal  aad  ccoDMiueal  phn.  Onlf  id  mack  chloriae  a«  m  ilriclly  nccoiarT  ia 
called  foft^  aal  aeaee  it  aicile*  >o  auU  ia  Um  Bfutmaat. 

Tke  cUorioe  aer*ca  ts  addi^  the  (oloriag  nauer,  hf  abatnetins  a  porlioD  at  iu  !■;• 
ingtm ;  bat  we  naM  take  the  grealeal  care  uu  tbate  it  ao  fieaie  apoa  the  good*  befi>e 
iminenia*  ia  it,  (br  tlM  euuequcaea  wouU  be,  aa  abore  (Buiwa,  Ter;  traahleaairie  epMi^ 
Whea  Ike  doth  ii  laid  oat  opoa  the  gna,  it  b  Uw  oinM  of  the  ail  whteh  aeidlltta  the 
eidanag  Hatter  i  ior  iriiiek  ieMO«,Dw  daw,  which  eoalaia*  math  air  rich  iBoxniea,ai^ 
sokuljr  aecrleiMea  the  UeaeUag  fneeM.  It  v  likewtae,  br  abaorbiog  oiTKaa  (him  the 
almotphere,  that  fu*  or  oik  paia  to  the  Mate  oC  oHr^rie  aod  oleic  atidi,  aad  beeon* 
anal  anilT  fapoaified.  Moold  the  gaoda,  howercr,  ba  leA  loo  loag  on  the  gnm,  the  Ihti 
•baofb  eaAoak  acid,  aad  beeoBa  iMolaUa  ia  leja. 

6.  The  gaodi  mMt  now  reecire  a  aew  toda  lej,  to  ditaolre  oat  that  portion  eT  tha 
rnirMim  ■Mter  which  baa  haea  di»-hjdroceaated  ia  Iba  cUoaine  of  the  air,  aa  wall  at 
the  cte«8^  if  aajt  pcMhaaea  nHaiaad  ia  the  aolabic  itaie.  Tlieae  hat  two  opcratiaM 
tie  U  be  tereral  timea  repeated,  becaaai  the  eoloriag  natter  tbouU  ba  reitoved  oalf  bf 
dcjaan.  Air  ftar  tt  iiqaria(  Iba  teiiare  i€  the  goMt,  bf  aabjaetiag  ihi«  to  too  anek 
rhlariaaat  a  UaM. 

7.  We  &aith  wilh  the  dOale  Hlphoric  acid,  which  ihonld  be  mr  weak  aad  Icpld.  ft 
fiHolna  ont  the  iroa,  and  aaoM  eanhj  mallera  oecaiioaallr  Ibaad  apoa  eottoa.  The 
looda  Daat  be  moM  eareToUr  waibed  at  the  dath-wheei,  or  ia  a  Uraam  of  wafer  oa  qail. 
tiag  the  aoor  ha  b,  for  if  the  acid  wnrc  allowed  to  drj  ia  them,  it  wooU  inlhUibl|r  iajoi* 
their  lextarc  by  ila  eonceotralioo.  Ia  winter,  if  Ihe  goodi  are  allowed  to  f  et  rroaen  with 
the  acid  ipoa  them,  ihe^  may  likewiae  be  damaged. 

Wa  Bar  here  obaerrc,  tbat  whea  the  foodt  are  aol  to  rettain  while,  their  bleachiog 
Bay  be  cmplcted  with  a  ley )  foe  tbongh  It  leaTta  a  faial  yellow  lial,  thii  ii  ao  ineeo- 
Ttniiaa.  to  the  dja.  Bat  whea  tber  are  to  ba  laiihcd  wiih  a  •larchiag  after  the  laat 
ler,  thcT  But  haTe  aaMber  dip  of  the  eUorJM  to  reader  the  white  nore  perfect  Aa 
batmiaa  ia  the  d dale  acid  bat  oeailr  the  twoe  effect. 

The  priadplea  expoaadcd  above  lead  lo  thit  imporUat  coaMqaence,  that  whea  w 
with  to  Ueach  ipkmU  that  are  &et  fJrcm  ariMf  Haiaa,  aa  ia  Ihe  cate  geeerallr  with  Iba 
beOn-  kiadt  of  modiot,  or  when  we  wtah  lo  bleach  even  gieatj  gciisdt  far  the  ttarA 
iiial^  we  u»i  emieat  onraelrai  with  tha  IbUowiat  opeiatioaai — 

L  *~''"B  ia  walei. 

L  Seoormg  by  the  tlockt  «r  Ihn  diih  whrnl 

3.  Backing  with  snlk  of  lime. 

^  Paniug  Ihroogh  chlorioe,  or  eipoaaie  en  tha  grata. 

5.  Badtiag,  or  bonkiag  with  milk  of  lime.  Theac  two  latter  opcratiaM  reqalre  la  ba 
thenwied  aereral  tiiaet,  till  the  wboU  cf  Ihe  eoloriag  maltcr  ba  morad. 

6.  Soariof . 

The  M— ^fct-j  of  good*,  which  an  aever  kid  down  on  the  green,  nad  which  are  not 
dried  between  two  oponUoa%  mnf  ba  «o«n[iltled  ia  a  eonplp  it  dcTa,  Thef  aaawer  aa 
wcB  Ibr  the  ptwier  ai  the  othtn,  aad  their  an  aa  while.  Cotton  Ihrea  or  jmt  taflbr 
10  diminatioa  of  their  ilrcngth,  wbcB  the  doth  ha*  beea  fropatjr  Irtated  ia  the  abar* 


uperimeats  hare  daatoiMtraUd  tbat  their  MreeKth  ia  not  unpaired  by  baiaf 
Wled  ia  milk  of  licie  !br  two  honra  at  the  erdinarr  pceainra,  prorided  ther  be  cwitanlfr 
krft  BOTpred  with  liq^  daring  the  whola  eboliilioa,  asd  t^t  ther  be  well  watbed  i^ 
Mdiddr  aAanra/dti  or,  bf  bdog  bodied  la  pore  water  nader  the  prenore  of  ten  atmea- 


it'ihe  eo«ae  of  ih^  boil,  ^  Dm  ewave  of  Ihe  Meam  1  er  br  bring  boiled  mder  the  at 
thvie  prcatnre  at  14*  oT  Tweedala,  or  fpemBe  pniitT  of  1-0TQ|  or  br  being  imaH 
te  eight  honrt  in  ebloride  a(  lim^  capable  of  deeirfoTing  three  tiinee  iU  hdk,  of  teat  w^ 
bniM  of  iodiga  (See  Ciuoaian)  |  and  hf  being  aAarwardt  dipped  ia  tnlphnrie  acid  af 
ipedie  fmritr  1-067,  Tweedale  14*  i  or  by  bchiR  lUepedfiw  eigblMB  heart  ia  i«lph»- 
■ic  m  Buiatie  acid  of  tpactk  gMTity  l-OSS,  7*  Tweedale. 

Ia  other  wcII.eoiuhieled  blew^wodct  the  fUlowiag  it  tb>  train  of  opantioaa  i— 
L  Clcaaaiag  ont  Ihe  «eaTcr*i  dreaiiag  Iq'  ttaeaiiu  Ihe  cloth  Ibr  twelre  hoaia  in  e^ 
water,  and  then  waahing  it  at  the  Uedn  er  tke  datikwhed.  t-  BoSUaf  ia  milk  of  liai^ 
tf  ■  amngth  tailed  lo  the  qaali^  of  tbe  geedt,  bat  fer  •  ihorter  thna  than  with  the 
Kda  leir;  two  Aort  operationiwith  the  lim^  wilh  ialamediate  wuhiag,  being  prefcv- 
■Ue  to  one  of  (trenter  dantion.  3  and  4.  Twti  coneecatiTe  leri  of  lea  or  twelve  hoar^ 
kihag,  wilh  ahoBi  two  poandt  of  loda  ehrrital*  lor  1  ewt.  of  doth.  S.  Eipotnre  t» 
Ihe  tk  lor  HI  or  etght  d^  or  tha  applieatiM  «f  the  ddoride  of  lime  and  tha  anlpbail* 


ogle 


■□id.  6.  AleroTcauftUioik.like  tbefbnner,  MKoetinawiflilMBalkan.  T.  fixponra 
to  tlie  air  Tea  lix  or  tight  imjt,  or  ebk«ine  ud  Uw  toot,  tt  abore.  8.  Cioatie  aod*  hf, 
m  before.  9.  CUorine  and  the  Btmr.  10.  Riiidiig  in  hot  water,  or  Mosriag  at  the 
dash-whecL 

If  lit  nuiDoer  of  Tetteli  t«  ba  heated  ttEceda  tour  or  Bn,  there  b  an  eeonenT  ia 
nri^  Bi«aM  a«  the  median  «r  heatj  hot  under  this  naaiber  thera  is  u  advanlap  in 
dw  direct  applicatimi  of  fire  to  a  boiling  or  bncldag  apparatna;  tiiiee  whea  oalj  two 
TeMelt  are  in  actiritr,  thereiaa  waaleof  foel  hj  the  extra  iteam  power.  It  deaerrealo 
be  remained,  alu,  that  the  ineteaie  vC  the  bulk  of  the  liqaid  br  the  enndenaatiin  i€  the 
Meam,  doea  not  peroih  ihe  tpent  irtite  ley  to  be  Innied  to  nta  ioc  the  greeti  good*,  on  ae> 
eoont  of  ita  exceann  dilutim.  With  tike  miai  of  lime  boll,  howerer,  thit  dilution 
woald  be  rather  an  adrantaga. 

Ii  hat  been  found  that  the  intnodnction  of  tran  into  the  lamenting  Bleep  (when  Qiit  ia 
uied)  eadnagen  the  texture  of  the  goods,  by  eaniing  a  potrefkttiTe  termentation  inaono 
flaeM. 

When  in  the  milk  of  lime  boH  there  ia  too  moeh  ot  thii  eauBtie  earth,  or  when  K  ia 
■onred  in  on  the  top  of  the  goods,  they  ate  apt  to  inffer  damage.  The  mOk  at  lime  shooH 
le  introdueed  ftnm  beneath  into  the  under  eompartment  of  the  bneking  appuains.  For 
the  Kune  reuon,  alter  the  eaiutic  soda  ley,  the  Teatel  tfaoold  he  BSed  up  with  water,  if 
the  goods  be  not  immediatelr  transferred  to  the  dash-wheel.  When  theT  are  allowEd  to 
baeaae  partkUjr  dry  on  the  top,  the;  are  eaajlf  injured.  The  capper  of  the  baeking  ap- 
paratnt  onght  to  be  <f  a  siie  ^oportioned  to  ibat  of  IbeearmcniktiDgCTiboTTHt;  Ifar 
whea  it  it  loo  snail,  the  liquid  is  too  loi^  of  beii^  tronght  Into  proper  circulation,  and 
the  good*  nay  be  meaawhile  injured.  In  a  bndii^  apparatus,  which  i«qnirea  fWeor  ate 
hOBiB  to  be  brought  into  fUl  ^ay,  those  goods  are  Tery  apt  to  be  injured,  which  lie  im- 
mediately under  the  overSow  pipe. 

When  the  chloride  of  lime  steep  Is  too  stroag,  sometfanea  amaS  round  holes  are  made 
in  the  calico,  j<ut  as  if  they  had  been  eat  oat  by  a  punch,  especially  in  the  borders  or 
thidtar  pans  of  the  goods.  This  aeehl»t  is  owlsg  to  the  preaence  of  bnbUes  of  ehknae. 
Fnun  the  saturated  stale  of  the  Htiukl,  they  tanala  gaseODS  a  sufficient  length  of  tfane  ite- 
enrodhig  the  parts  of  the  cloth  with  which  they  are  in  contact.  These  will  be  obvioaalr 
the  denaar  part^  for  they  eoninc  thegasmoMeDinpletdy,orpreTentittdifiu*b>ntlittmgJ> 
themaas.  This  evil  is  pttrrated  by  diluting  Ike  ehlnlde  steep  to  the  proper  d^ree,  and 
moring  the  goods  throngh  it.        \ 

The  greasy  spots,  described  above,  sImw  thenwdret  in  the  maddering  by  attracting  the 
dye-stuff  more  copiously  than  the  pure  parts  of  the  cloth,  so  as  to  mollk  it)  they  arc  alao 
recognised  in  the  white  goods  by  being  soraewkat  repn]si*e  of  moiitiire.  When  the  ecot- 
bioaiioa  of  fsity  matters  with  chlorine  takes  place  at  the  surface  of  cotton  goo^  it  if  of 
a  nature  to  resist  the  action  of  alkalis.  It  is  the  steariae,  or  [be  principle  of  suet,  par- 
ticnlarly,  which,  by  this  means,  aeqairea  snch  a  ttiting  affinity  for  cottons ;  Ike  elaine,  or 
the  principle  of  oils,  1ms  no  such  remarkable  affinity.  Lime,  in  some  circnmitaaees, 
seems  to  act  as  a  mordant  to  grea-iy  matters,  aad  to  fli  them  fhst.  Hence  the  weaver 
shoald  be  ptobitdled,  in  all  eases,  fron  aBowing  eandle-grease  to  touch  Ua  web.  Goods 
soiled  with  it  shouU  never. be  allowed  to  lie  by  hi  the  ware-house,  but  be  Bnmediatelr 
dtaased  hefbre  Ihe  air  baa  fixed  the  slearine  t?  eonverttng  It  into  margarie  acid.  Unte 
Aould,  in  these  CMce,  ba  frndeatly  ea^oyed  I  ddoitee  shoald  never  Iw  used  tilt  the  nvasy 
stains  are  Ihorooghly  removed ;  and  the  bleacher  shotUd  never  warraBl  hit  piece*  for  the 
printer  till  he  has  verified  some  of  them  by  the  water  test. 

I  shall  condnde  this  general  analysis  tt  the  prlndpIeB  of  UeAching  by  a  flnr 
DMeapts.  Avoid  Ume,  at  Ihe  first  ley,  tor  goods  which  contain  greasy  spots ;  out  nae 
it  fteely  afler  one  ot  two  toda  leys,  and  api^y  two  soda  leys  after  it.  Do  not  apply 
cUotine  between  theae  leys,  but  reaerve  it  for  the  Snal  operation.  By  this  pha  (he 
gpodt  will  be  well  bleached  and  very  little  worn.  Fte  the  sonring  tteept  freely, 
giving  them  alter  each  ley,  whetho'  of  lime  cr  soda,  since  the  ealcareoits  base,  with 
whicli  the  greasy  spots  get  ehatged  merely  Ann  hard  water.  Is  an  obstacle  to  the  farther 
•eUcaof  the  leys. 

I  tliall  aow  give  sone  practical  ioaOtieliotis  eonceming  the  several  steps  of  the  bleedt- 
iag  pniets,  a*  applied  to  cotton,  linen,  silk,  and  wool. 

The  first  thing  which  the  cotton  bleacher  does,  is  to  mark  (be  pieces  with  the  initiali 
of  the  owaer,  by  meant  of  a  stamp  Imbued  with  coal  lar.  The  linen  bleacher  maifa 
with  nitrate  of  sihrer,  a  fkr  more  expcnstve  tsbstaiiee,  bat  one  which  reatot*  better  the 
severer  treatment  which  bis  goods  are  destined  to  nndogo. 

The  eottini  goods  are  generally  singed  before  they  are  sent  to  the  bleacher,  and  this  it 
dene  either  by  passing  them  rapidly  over  a  red-hot  aemi-cyllnder  of  iron,  or  over  a  rasr 
A  gas  Barnes,  by  Mr.  Hall's  ingenious  eontrivBDce.  (See  ^moeihs.)  Each  piece  it  next 
creased  together  lengthwise  like  a  rope,  fokled  Into  a  buadla  aod  Bled  by  a  nooae  at  the 
ad.  In  thit  open  state  it  la  rasHy  penetrated  by  the  water  of  the  soaking  eisttttt  into 
which  it  is  thrown.    It  is  then  scoured  by  the  daih  tn  wash-wbed.    It  is  now  ready  Cat 


■cbM  Mowtbe  ffUcd  bodo««r  Ike  bwkiaf  mb,  tkereu , „_ 

(kctcure  oTiAidttailcsaiMtdBiltcd  kr  NT«nl«iMll  BpcrMro,  fw  Uw  porpoae  tf 
fiffukg  il  ikro^koM  iW  |[o*di,  add  euMnf  ft  liquid  dKoIXioB  by  '»  pnwon,  M 
Ike  dean  iloe*  ia  One  profu  imetaag  boflrr.  Od«  panad  oT  line  prMioail]r  mada  wto 
«wrnaiimuwrt  »iiMre,aadpaj|i«d  tfcreaaha«CTa,iaii>«lfaraTefT  Ikirljr  or  Airtr 
pMadierdolk,aceardiaf  loitoadoraBd  teitare;aBd  thia  ettam  aiied  with  mote  water 
uBtentnlifird  wilk  Ibe  paen,a«  Uwr  tn  laid  re^arir  la  lb«  tcmcI.  WhcBctcr  thla 
i*  Hodccd  with  fooda,  alt  tfcdr  mwnHeta  arc  tiled  ap  witk  water.  After  Iba  liaM 
baekias,  Ac  ctaca  i*  traarfbtnd  M  Ac  daab-wtied. 

A  paMBd  of  doU  rajniiM  Ar  ;ta  wUleu^  abont  balf  a  poimd  U  good  BTcnn 
ebkfide  of  luae  or  Mcacbiaf  powdar,  a*  U  ia  eoaunoalT  called,  aad  ibu  oojtbl  to  M 
^idn'1  ia  aboM  ikne  gelkai  «f  walcr.  Mr.  Cram  of  Tfaoraiebaak,  atar  Olaata^ 
■a  eiteanve  aad  eieeUet  U«adwr,hM  m  uediScd  Dr.  Daltoa't  iofenxiat  plaa  </ 
tetti^  the  power  of  bleacbinf  liqnm  b;  gnea  inlphate  of  iron,  ai  to  give  il  math 
piMir  rna%km  (br  the  Weadwrt  oae,  IbM  lb*  diioirfomiaa  of  indi^  ongiaallf  pio- 
nttihr  Berthollet.  Mr.  CmadimlTeafoaroaBentf  freak  greeaTllhol  ia  botWBl«, 
ud  thea  adda  llw  nlntioD  of  bleacbinf  powder  hj  iniall  qaaDlitiei  Ht  a  lime,  till  tbe 
na  II  Praia  La  wbollr  peroirdiied,  wfeea  tbe  mdcU  «f  eUortBe  will  become  pereeptibla. 
Wbea  a«  bleacber  baa  once  foend  bj  trial  the  proper  bUuMbing  power  wbieh  hii  chloriiM 
*ep  oo^  to  bava,  ha  can  verify  ill  ilaDdaid,  b^  tdng  bow  nmcb  af  it  naai  be  added 
HMOoaee,  or>aaT  girn  weigblar  ftt^  ca^>a«>,  diwdTcd  la  hot  wain-,  to  eawe  Um 
fuai|iliaeiaeat  vaA  the  etbalataea  of  the  peeoliar  odor.  M.  Ga;  Lnnae**  neir  mrtbod 
tj  aiawuaM  add  win  be  deacribed  nader  dklocine.  From  the  eiperimenia  which  1 
■ide  mmr  jrmn  an^'apoa  iadiio,  it  wiU  b«  eeea  that  tbi*  dre  Haff  u  ■>  Tariable  ia 
ill  qMalitr  of  eoferlBg  natter,  thai  ao  two  ehemisU  operaliof  with  it  indrpeudanth, 
■a  a  le«  Gw  ehlofide  of  liuie,  coaU  artiTe  at  the  tune  i««eh.  Ther  moM  proridt 
AcMMbii  Witt  abaoMa  iadi[!i>,  ^  an  eipeoiire  aid  tronblennte  pronv,  sol  tailed  to 
the  baiT  Hetrtrr.  T^  vinitdage,  ia  tbe  French  term  it,  or  tbe  >aann«  of  Ibe  Eajdiik 
Ueacber,  emiiata  is  mmening  the  foode  tbr  four  boon  in  dilate  lolphnrie  acid,  am- 
lainf  «ae  gaDoa  of  oil  of  Tiiriol  lo  from  2S  to  30  of  water,  thorooghlr  ialenniied  br 
Mintaf  {  Ibr  Ihe  deontr  of  the  aekl  k  aa  obataele  lo  iti  aqaa]  diitribntion  throngta  the 
vMer.  This  dUnte  acid  will  have  a  deniitT  of  (Vom  1  047  In  1-040,  and  will  coal«a 
fromT  t*S|  per  eenUb;  wei^tof  theoilofoitrioL 

ne  goats  are  bow  waihed,  and  thea  boiled  for  eight  or  abic  bourt  in  aa  alValJaa  . 
kr.  iwaleiiiaii  aboot  tw«  poon^  of  erptali  of  nda,  or  their >eqitinleDl  ia  Mda  aih  er 
I,  foe  everr  tOO  Iba.  of  doth.  The  Wr  noat  be  made  prcTioud;  eamtie  bf 
A  waabiaf  ai  the  wheel  fbOowi  thk  boil  t  and  then  a  eblorine  iteep  for 
a  liqoor  two  tUrde  of  tk»  •tragth  of  tbe  fomer.  It  ii  aezt  nond  in  the 
&me  lalpbarie  tcid,  for  two,  three,  or  four  bonn,  according  to  tbe  etdor  aad  qaalklF 
of  the  eotM,  and  then  tboraoghlj  waihed. 

The  dolh  il  aew  bleached  whhe,  b«  cannot  be  presented  in  the  market  till  It 
uadaguea  eenain  ISniiliing  proeewea.  The  piece  is  dongaled  from  the  fold*  which  it 
eatfracU  during  Ihe  ralaikiD  of  the  duh-whnl  by  being  Ihrowa  into  a  itirBin  of  water 
la  a  ei<em,  lermiBBted  by  the  eqaeeiing  roUtn,  whicb  take  in  Ihe  end  of  the  piece,  aad 
m  ft  Uumyth  between  the^^  with  the  effect  of  making  il  nearlj  dry.  Two  piece*  of 
dnih  psM  simnllaneoBilT  throngh  tbe  roUeri,  aad  are  diieatangled  ipontaneout},  k>  M 
^eak,  withont  the  help  of  hands. 

The  queesiaig  laflen  or  aiBceun,  for  diKharging  the  greater  pert  of  the  wattf  Am 
tbe  jini  aad  food*  ia  the  iiiii  iw  iT  ^iMfhiig.  iiii  nfreMUad  in  figt,  ISO,  1S1.  tha 
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1*0  BLEAOHmG. 

Ibnoer  bein;  &  dJe-Tiew,  la  (how  hoT  the  roUer  fiidgem*  lie  In  the  tloU  ol  the  Huiia^ 

and  how  ihe  ihiSl  ol  the  upper  roller  is  preued  downirard  bf  ■  wetihled  leTcr,  Ihnii^ll 
>  vertical  junction  roJ,  jointed  at  the  bollom  to  t  nearly  borizontal  bar,  on  whoM  end 
the  proper  weight  is  hung.  In^-  118,  IfaeM  rollers  of  blreb-wood  are  shown  in  i^e  ; 
the  under  one  receiving  motioa  Uirough  vlie  toothed  wberl  on  ill  shaft,  Trom  anj-  gnitable 
powei  of  water  or  steam.  Upon  the  shirt  oT  the  latter,  betweea  the  loolhed  wbee)  and 
Ihe  roller,  Ihe  lever  and  palle;  for  piitiing  the  maiAiae  into  and  Out  at  gear  are  visiUe. 
The  under  roller  makes  about  25  reTolalioas  in  the  minute,  in  wMcb  time  three  pieces 
of  goods,  stilehed  endwise,  measuring  38  yards  each,  may  be  run  Ihroogh  the  machine, 
from  a  water  trough  on  one  aide,  to  a  wooden  grating  upon  the  other. 

When  ihe  goods  are  run  through,  they  are  carried  off  upon  a  ,^rated  wheelbarrow,  in 
■  nearly  diy  stale,  and  iran>rerred  to  the  ipreading  nuehine,  called  at  Manthester  a 
fundniy.  In  many  bleach.worka,  however,  Ihe  created  pieces  are  pulled  stnighl  by  the 
hands  of  women,  and  are  then  elrongly  beat  against  a  wooden  stock  to  smoolh  oat  Ibe 
edges.  This  being  done,  a  number  oC  pieces  are  stitched  endwise  logethcr,  preparatory 
lo  being  mangled. 

CaleiuUr.—FiK.  113  is  a  erosa  aectian  of  this  machine,  and  figi.  ISS,  tM,  are  Troiit 

Tiews  broken  off.    The  goods  are  Ural  rolled  upon  Ihe  wooden  cylinder  a,  near  the 
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froundi  by  Ihe  teaiion  roUer  t,  upon  the  Mme  cylinder,  Ihe  goods  receive  a  props 
degree  of  siretchiu;  in  Ihe  winding  off.  They  then  pass  over  the  spreading  bar*  c  c  e, 
by  which  Ihey  ore  still  more  distended ;  neit  round  the  hollow  iron  cjlindcr  d,  16  iochea 
diameter,  and  Ihe  paper  cylinder  t,  of  like  dimensions ;  tlienee  they  proceed  under  the 
second  massive  iron  cylinder/,  of  8  inches  diameter,  lo  be  Gnally  wound  about  the  pro- 
jecting woode.-.  roller  g.  This  is  set  in  motion  by  the  pulleys  kjfig.  121,  and  i.Jig.  120, 
and  receives  its  proper  tension  from  the  haneing  roller  fc,-  /  is  a  press  cylinder,  of  14 
inches  diomeler,  made  of  plane-tree  wood.  By  its  means  we  can  at  all  times  secure  uk 
equal  degree  of  pressure,  which  would  be  hardly  possible  did  Ihe  weighted  lever  press 
immediately  upon  two  points  of  Ihe  calender  rollers.  The  eompression  eiercised  by 
the  cj'Iiaden  may  he  increased  at  pleasure  by  Ibe  bent  lever  m,  weights  being  applied 
to  it  at  n.  The  upper  branch  of  the  lever  o  is  made  fast  by  screws  and  bolts  at  p,  to 
the  upper  press-cylinder.  The  junction  leg  q  is  attached  lo  the  intermediate  piece  r,  by 
left  and  risht-handed  screws,  so  that  according  as  that  piece  is  turned  round  to  Ihe  right 
or  the  left,  the  pressure  of  the  weighted  roller  will  be  either  increased  or  diminished.  By 
turning  it  still  more,  the  piece  will  get  detached,  the  whole  pressure  will  be  removed, aad 
the  piesE-roUer  may  be  taken  olT;  which  is  a  main  object  of  this  mechanism. 

The  unequitbte  movement  of  the  cylinders  is  produced  by  the  wheels  <  t  u,  of  which 
the  undermost  has  69,  the  uppermost  has  20,  and  the  carrier-wheel  (,  either  33,32,  or  20 
teeth,  Mcoiiling  to  the  difference  of  speed  required.  The  carrier-wheel  is  bolted  on  at 
V,  and  adjusted  in  ils  proper  pUce  by  means  of  a  slot.  To  the  undermost  iron  cylinder, 
the  flrsl  motion  is  communicated  by  any  power,  (or  which  purpose  either  a  tigget 
(dhviug  pulley)  is  appLed  to  its  shaft  at  n,  or  a  crank  motioo,    IT  it  be  desired  tc 
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ipiini  with  a  kcaud  oOnfa,  the  ndEnxMt  bdknr  ejllato  ■•}  te  OU  wHh  bat 
Mmh,  ilailli  il  tkroogh  a  Mafi^-faoi  at  ooe  aad,  and  diacbuBcd  Ihroogh  a  ttuffiag-bM 
m  the  other,  w  by  «  rcd-lHit  ins  ToOer. 

PiRUaMk  inMdbeH»«lpeiaiTeBdrcMBg  ibr  cannon  calico  tliirUi^v,  and  Ikcfv- 
An  ■■  atempanacon*  Much  ia  mmie  b;  mbuog  ««ie  pound  of  Awu-  with  one  galtoa  «f 
valer,  aad  allovins  tke  niztnre  io  renaenl  in  a  vann  place  for  twenlj-ionr  boon.  In 
Um  «af ,  a  ponioa  of  Iodic  add  in  tooted,  wUck  diaolTBi  tbe  glnten,  or  KparaMa  it 
AnndKilaKhi  ^>  that  lAca  tha  vbola  te  thiwn  nponaticTef  ■  liqntd  t*ae  iwmm 
tkm^  which,  bong  boiM,  aaiwera  wbU  tot  MifEmiog  the  goodi,  wilhoal  giving  Uwm 
a  gnj  tuge.  The  paate  k  Ibiairf  with  walcr  to  Ika  doired  detnec,  and  rtinlJjr  liafod 
with  Klinkm  i£  ind^  The  March,  wbkk  it  tMnetimca  tUekeacd  with  porcelain  elajr, 
Vwm  fliMw,  or  Spanjih  while,i>  pat  into  a  tiowfii,  and  J*  wcnly  impntcd  lo  the  cloth  ■■ 
Ok  it  A«wa  down  tbnn^  it,  by  ihe  inctioa  of  nt" —  •'-  -  - 
kMtoB  of  the  troogb,  romd 'rtMh  the  doth  ii  nade  to 

tin;  whBe  ttte  upper  itilita  Mm  to  expd  iU 

Wo  the  datein.    See  SruicHiNa  Aitamatvm. 

The  Rood*  arc  next  dried  is  an  apartnent  beat  .. , 

riaag  the  Ooor,  and  enrered  osoiltj  with  fire-tilet.    At  fint  Ihe  heat  ii  modaialc,  bl 
■  pdaallf  raised  to  nplrards  <rf'  li(F>  F. 

Tte  fooda  ubM  now  be  paMad  again  thmgfc  Oe  catender,  in  order  Io  rccein  Iheir 
hal  noMNhBeta  uvi  InMre.  They  are,  in  the  itM  plaee,  damped  with  a  peciUiar  ma- 
fkiae,  fiiiniilifil  with  a  cirenlar  broth,  whose  points  te*ol*e  in  contact  with  wator  in  a 
in^  placed  beaealh  them,  aad  ipciakle  dr^  of  wala  •pan  the  goods  as  they  are 
*awa  Arwudbyapairofcyliaden.  Tbej  ate  tba  snhjected  to  the  powoM  prcMdia 
rftecafeMderraUera. 

The  Lakadned  pieces  are  aeatly  folded  into  eompMel  parcels,  and  Manped  with  the 
■arb  of  taA  parljcnlsr  mannbetnter,  or  Tation*  deriees  to  init  the  siarkcts  for  which 
ftey  SR  designed.  They  are  finallr  piled  on  the  nde  of  an  hydraulic  press,  with  «  sheet 
cf  paMeboerd  between  cad  pieee)  bat  with  oeessisMal  pistes  eftro*  to  secnre  nniToimity 
(f  piLMun  IhravgbenL  When  snffieienOy  condensed  by  the  pitm,  they  are  Ulum  oat, 
aad  itspslehrd  Co  their  respective  nannftclwei*  in  a  Male  ready  fix  Mie. 

nefc  sre  M  less  than  Si  siei*  in  the  blxehing  of  calieocs,  naay  of  them  effeeMd 
with  cqieasiTe  machinery;  yet  the  whole  do  a<M  ^idaee  U>  Uw  bleadier  more  thiu  10 
■face  pa  piece  of  24  yaidt. 

'     '"      ~  ~  m  was  pstwied,  a  few  years  baeli,  b;  a  skilfnl  bleacher  of  mnsllni 


■■  la  fementiiut  mnslin  goods,  we  soiroosd  them  with  onr  spent  leyi^  tnai  the  li^ 
|Bstai»  t£  lOO^  ta  iSO'  T.,  aecerding  to  the  weather,  and  allow  them  to  fennent  fce 
3a  hmi*.  Ia  boiling  US  Iba.  =  112  pieces  of  yaid-wide  nnslin,  we  nse  6  or  T  Iba.  ef 
pesH«Mies,  aad  2  lbs.  of  hA  soap,  with  360  gallons  of  water,  sod  allow  then  to  boil  (br 

1  hmst  then  waelt  them,  aad  boil  than  i^ain  with  5  lbs.  of  pearUsthe*  and  2  lbs.  cf 
•oA  »-«h  and  nllvw  them  to  b(nl  3  hours ;  then  wash  them  with  wsiet,  and  impMCM 
then  into  the  sotntion  of  axymnriate  of  lime,  at  9  on  the  test-tube,  and  allow  tbem  t* 
1 1  main  fi«n6  to  llboars)  next  wash  them,  and  immeiae  them  intodilnle  snlpborio  acid 
M  the  tpedfie  gravity  of  3|  on  Tweedale^  hydrometeT  =  1-0173,  and  aOow  than  to 
f^MB  na  hoar.    They  are  now  well  washed,  and  boiled  with  3^  lbs.  of  ])e«fl-ssbes,nad 

2  fta.  t£  soft  so^  fin  half  an  hour  g  aAerwards  washed  and  immersed  into  the  oiynni- 
tine  cf  line  s«  befine,  at  the  stfcnglb  of  3  on  the  leM-tobe,  wbi^  it  stronger  than  lh« 
fiamer,  and  aOowed  to  ranaia  lor  6  hoar*.  They  are  afrain  washed,  and  immerted  ti 
ddaled  aaliAarie  add  at  the  spedfie  jctarity  of  3  on  Tweedale's  bydramMar  =  1-OIB. 
If  the  goods  be  slrong,  they  win  reqaire  saoiher  boi],  tte^  aad  soar.  At  say  rale,  lh« 
wdpharic  add  maM  be  w^  waslMd  oat  befta«  they  reeeive  Ihe  laidiing  operation  wtik 

*■  Wkh  regard  to  the  Ume,  whieb  tome  nte  Instead  of  alkali  immediately  aner  reiraent- 
itg^  the  sane  weight  cf  it  it  onplojed  as  of  peart-ashes.  The  goods  arc  sUowed  Io  boD 
■  it  fee  19  mjatnca,  bdt  mo  bnger,  otherwise  the  lime  will  bjnre  the  fhluie." 

Mosie  reeeady  Ihe  plan  adapted  it  u  fclknri ;  by  which  the  pmeM  whiiea  are  mo- 
dooed  hr  the  Loadoa  markeL 

"  Ltee  is  addom  nsed  lor  cor  100  mnsUn  goods,  as  it  it  tbond  to  iojnre  their  fsMi^ 
aad  Ihe  colon  do  OM  ke^  for  any  length  of  lime. 

'AnalkaliH  ley  is  Made  by  boiling  cqnsl  weighlt  of  lime  aad  toda  together  ftrta 
hov :  Ihi*  alkali  ia  nsed  for  hoOisg  goods  Ihe  aaine  u  potaih,  but  wilboot  toap. 

"In  Baiikiag  jaeonels  or  iwslins,  aflo  washing  Ihem  from  the  soar,  they  are  ran 
ttooo^  •pring-wator  eoMainiiw  a  Utile  fine  smalts,  which  gire  them  a  clear  ibhde; 
if  «f  a  eoarte  &lrie,  a  little  wcU-boQed  March  it  added  to  the  water.  From  ihit  ther 
etc  WT«Bg  or  prettcd,  aad  taken  np  by  the  tdrage  Ibr  the  breadlbing  trmmt,  aad  are 
nm  dT  it  ^mi  a  tin  eyliads  hsaisd  by  Msam,  by  whieh  the  pieee  is  ecmpletely  dried 
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tk  15  nunotn :  H  is  flien  itrippcd  (hm  the  c^nJer,  n«Mlr  fUdcd  nd  poKd,  wWA 
flairiin  the  piee«  fbr  Ihe  market.  Fnno  Sd.  to  9ri.  per  piwe  of  IX  janl*  »  obtused  £ai 
the  bleachinf  and  finishing;  of  those  {onds. 

"Book  mnalins,  after  being  wuh«d  TroiB  the  mia,  wn -wtuag  ct  fnawed }  tiwa  thejira 
liong  ^p  to  dry  in  a  healed  store,  jHvvioiu  to  being  jrat  into  Mardi,  prepared  bj  boiliu 
31t«.  of  it  to  erery  9  gatlona  of  water,  with  20  ooocea  of  amalt*  :  they  are  wrang  out  of 
tbii  aUrch,  and  taken  to  a  room  heated  to  110*  P. ;  the  ttarch  it  wmnght  into  the  piaw 
till  clear,  then  taken  into  a  cold  iooid,  and  the  aelragei  drened  or  act,  before  being  pst 
on  the  breadthing  frame  in  the  heated  Btore,  where  the  pieoe  ii  stretched  to  its  length, 
while  three  or  four  perwni  at  each  advage  keep  the  pwee  to  it*  breadth.  If  a  atifl'  flnirii 
b  wanted,  thef  keep  exaetlj'  oppoaite  «adi  other ;  hot  in  bteadthiog  the  pieoe  of  ejaatii^ 
tber  erora  the  piece  in  bieM^as,  which  gives  it  a  tpiingy  dnMie  finidi.  Fnn  9d.  to 
IM.  per  piece  of  12  jaida  ii  obtiJoed  fiir  the  Meading  and  flniahiBg  of  these  goods. 

"Sewed  trimming!,  flonncsx,  and  dresKs  are  nda  flirongh  qning  wMa  eontaining  inc 
Mialta  with  a  little  wdl-boJIed  itareh.  The;  are  then  taken  to  the  dijring-tUne,  whan 
they  are  stented  till  irj,  wUieh  fioisbet  the  pieoe  for  the  muket.  FtW  6(L  toSi.  fee 
)aece  is  obtained  for  trimmings  and  flonnces,  and  flan  Sd.  to  If.  for  ilnaaia.  Mj«i-hlng 
and  flni^ing." 

In  the  blenchii^  of  cotton  cloth,  where  fixed  eolors  are  pterioadr  dyed  is  the  jv» 
before  it  is  woven  into  cloth,  inch  u  the  Tnikey  or  Adrianople  red,  and  iti  eompouila 
«f  lilach  or  purple,  bf  &e  addition  of  iron  boseK,  variotii  ihadcs  ofbhie  fnwn  iodigo,  togeth^ 
with  buff  and  gold  ctdor,  tilled  witb  the  oiydes  of  iron,  great  care  is  neeessary. 

The  eommoD  proeeas  of  bleaching  pulieates,  into  which  peroMoeat  ulon  are  wonn, 
Ii,  to  wa«h  the  dreasii^  cr  iterch  well  oat  in  cold  wueri  to  boil  them  gently  m  aoap^ 
and,  after  again  washing,  to  immerse  them  in  a  moderately  strong  aolntian  of  die  oij' 
moiiste  oT  potash  {  and  thb  proecM  it  folknred  until  the  white  it  good :  they  are  then 
■Mtad  in  dilnte  snlphnrie  add.  If  the  goodi  are  attended  to  in  a  pitiper  maonec,  the 
taiim,  in  jdace  of  being  impaired,  will  be  fbnnd  greatly  impnved,  and  to  here  acquired 
a  ddjcaey  of  tint  wliieh  no  otiier  pmceea  can  impart  to  them. 

Policates,  or  ginghams,  whkh  hare  been  wofen  along  with  yam  which  hat  been  pro- 
Tionsly  bleached,  are  finA  freed  fay  washing  fnxn  the  stardi  or  dretfiag:  they  ate  thea 
■ashed,  or  slightly  boiled  with  soqi.  After  which,  they  are  oomplelely  rinsed  in  pore 
•prii^  water,  and  then  soared. 

Besi^  the^  coaincin  processes  for  bleacLing,  another  was  some  time  ^o  iotnidaeed, 
irtfch  coosisied  in  immersing  the  cotton  or  linen  goods  in  prdty  strong  Kdtitioa  of  cbdb- 
tic  alkali,  and  Bflerwaids  exposing  them  to  the  action  of  steam  In  a  dose  nissiil  It  in 
DOW  ^enerall)'  abandoned. 

.  The  cotton  or  linen  goods,  having  been  prerkntsly  cleaned  by  steeping  and  waahiog, 
were,  after  being  well  Aaiaed,  steeped  in  a  toUition  of  canstic  alkali  of  the  specific  graTitr 
«f  1020.  After  the  tuperfinooa  a^aline  ley  had  been  drained  from  them,  they  were  ar. 
■tikged  on  a  giatms  in  a  reeeiTer.  The  coror  was  then  placed  on  Qie  Tend,  and  fiiml* 
fCKwed  downj  aid  the  steam  was  admitted  by  tamii^  the  stopcock  id  the  pipe  wUcft 
•Muminieated  with  a  steam  boiler  cf  the  connon  contcntcliini. 

The  stains  which  come  oat  npoa  maddered  goods,  in  conseqnence  of  deftcttre  Uaaeb- 
iag,  are  called  in  this  ctmntry  spangt.  Their  origin  it  soeh  as  I  have  desetibad  abor^ 
aa  the  fbUowing  EtatemenI  of  facta  will  show.  Hie  weaver  of  calicoes  receivet  fiaqnen^ 
a  fine  warp  so  lender  ftom  bad  spinning  or  bad  staple  ta  tile  cotton,  that  it  will  ast  hear 
the  ardinaiy  strain  of  the  heddlea,  or  nietkin  of  the  thmtle  and  reed,  and  be  it  oUigad 
M  throw  in  as  mtich  weft  a*  will  oompenaae  for  the  wealotets  or  tbtaaees  of  Ue  warp, 
and  make  a  food  maiketable  cloth.  He  of  coarse  tries  to  gain  hit  end  at  the  leMI 
axpente  of  time  and  labor.  Hence,  when  hit  paste  dr«iag  becones  dry  and  H^  he  haa 
noonrse  to  soeh  greasy  Inbrieaats  as  be  can  DMtt  chea|dy  procore ;  whtdi  are  osmiiWBly 
either  tallow  or  butler  in  a  rancid  state,  but  Ihe  former,  being  the  lowest  priced,  ii  pMi> 
feTTad.  Accordingly,  the  wearer,  having  heated  a  lamp  id*  jnm,  applies  tt  to  a  piece  of 
tallow  held  over  the  warp  in  the  loraD,  and  causes  the  mrited  fat  to  ^p  in  patefaei  upaa 
the  yarns,  which  he  afterwords  spreads  more  evenly  by  his  bnish.  It  is  obvioas,  hawerer, 
that  the  grease  ninst  be  very  irregularly  applied  in  this  way,  and  be  partioolarly  thidi  on 
eeilaia  spots.  This  insularity  seldom  fails  to  appear  wheo  the  goods  are  Ueached  or 
dyed  by  the  common  rootine  of  work.  Printed  calicoes  ewminai  by  a  skilfol  eye  will 
he  often  seen  to  be  stained  witb  large  blotches  evidently  octaiiooed  by  this  vUe  practice 
af  the  weaver.  The  ordinary  woriuoen  call  these  copper  stains,  believing  them  to  be 
communicated  in  the  dyeing  copper.  9ndi  stains  on  the  doth  are  ettremety  injarioas  in 
(tyeiikg  with  the  indigo  vat.  The  Iblbwin^  plan  is  adopted  by  soma  Seoteh  hleadten, 
with  Uie  dfect,  it  tt  said,  of  eflectnally  connteracting  tpangs  from  pcmat. 

The  goods  Imvii^  been  nnged  and  steeped  in  pore  water,  at  is  cattonaiiy  in  ctBnmoa 
bleaching,  they  are  pasted  through  a  pair  oT  roDei*  to  press  oqI  the  inpoiitiea  wbk^ 
han  been  looaened  by  the  tteqping.    It  moat  h«re,  btrnm,  be  ol    — * ' 
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vftmr  at  tmt  extn  dryiig  Emn  be  allaried,  the  prouiM  ml^t  ba  vtrj  WMh  inpnvtd 
trMtqiiag  the  trawn  ealieoa  fbrthirtr  or  fortrhoan  before  ilBtelnfibenDaet^wmU 
KfuUe  mnehof  that  imparity  wbiehDMiaUrbeeoBetflud  in  the  Half  «a  iu  bring  paw- 
ed orer  tke  hot  cjIiBdeTt.  Whta  the  piece*  ha?e  been  that  tinged,  ttceped,  and  prnaed, 
Act  ne  boiled  roar  timet,  lea  or  twelve  boon  at  each  tine,  in*  nlatka  of  canMk  pot- 
okgoftbe  specifiegraTitTorihMn  1-01 37  to  I-01S6,  waihing  tlwm  carelUlT  and  thoroo^ 
If  ii  pare  water  betwcea  each  oTthete  boiling  Ther  are  then  immeraed  in  a  wlatMa 
of  ihe  efakeUe  oC  pMatb,  originallr  of  the  Mmgth  of  1-0625,  aad  afkenrardi  redwed 
vilk  tweatj-fear  time*  it>  ■wanue  wiih  wate^. 

Wkcsllie  feepanlioaii  ^ood,  theee  pnpartioai  win  whiten  eoltoB  goodi  compleldT  ia 
o^a  boars.  In  thia  tieep  Ibef  are,  IxmeTei,  geaenllr  toffered  to  remain  melve  boua. 
It  kn  been  aappoMd  that  the  coounonbleaeliingliqaor  (chloride  erf"  lime)  cannot,  vilhoal 
^»7,  besabidtaledror  dtlorideof  potnah,  bnl  I  bdievc  thi*  la  be  a  nMalie. 

Some  printers  take  tbe  pieeea  ftom  tUi  ntatiOD,  and,  wliile  wet,laj  tbem  apoa  Ika 
pHi,  and  there  eipoM  them  to  the  nn  and  weather  for  two  or  three  dafi.  Thxj  aie 
theaee  remm-ed  to  the  toon,  made  of  the  ipecific  gravity  of  aboot  1-OZM  at  tbe  temper- 
Mie  of  110^(4' Faluenlieit.  In  bleaching  common  goodi,  and  lucli  a«  are  nocdeiigned 
far  the  beM  printing,  the  apecific  graTitf  of  Ihe  bdoi*  is  larift'  bom  thai  oT  1-0146  Ut  that 
if  1-0S38,  if  weighed  wben  they  beeome  of  ihe  lemperalore  of  tbe  atnwepbere.  In  Ihtae 
Ihef  are  raffered  to  tie  for  flre  at  lii  boon,  efler  wbtch  the;  are  talien  to  the  daah-wbael 
■d  waal>ed  ihiKonahlj.  When  thii  q>ention  ii  1"iA«^i  IheTaretnbmilted  to  four  mm 
hdiaga  as  before,  with  a  wlBtion  of  cauMic  poluh  g  taking  ore  to  waih  well  between 
taeh  of  these  boilings.  SocDMimet  peari-ath,  made  caaitic,  ia  nted  for  the  laat  of  these 
taiiaBa,  leal  the  ndphnT,wbiefaalWBji  exitu  in  tbe  pouthei  of  eomBeree,ihoiild  impair 
tbe  wbiiet.  Ther  are  next  immeraed  ia  Ihe  dUated  chloride  of  poiash,  of  the  itreaglb 
tAn  meatipnej  ;  alW  which  they  are  well  wasbed  in  pure  water,  and  then  winebed 
iir  baV  BB  hoer  in  eommon  aoors.  The  last  [goees»  ii  that  of  careful  wuhtag  in  pieBty 
rfdeaa  water,  after  which  iher  are  not  put  inio  tbe  tttne,  bol  are  immrdiaieqr  hvng  np 
ia  tbe  airiag  sheds  to  dry  gradnally.    The  watet  tttwt  be  good,  and  abnuUnt. 

Tbe  Banter  of  operationB,  ai  here  described,  is  great ;  bat  I  know  of  no  otlMr  moda 
rfprneedste  by  which  perfect  hleacbini  ii  n  likely  to  be  effected  at  all  times  and  in  all 
Kana^  vithoat  diaappiilntment.  [I  must  here  be  remarked,  that,  for  the  best  porpoaea 
of  fnaiiag,  ii  would  not  be  saffidnil  to  take  good*  which  have  been  bleached  ia  Um 
oi^moB  way  ami  flaiih  tltete  by  tlie  better  proceai ;  because  the  iolpbale  of  lime  depo. 
■ted  in  Ihe  doth  by  lliat  epelatiM  will  be  apt  to  spoil  them  for  madder  colon  )  at  leas^ 
■  printer  who  it  cnrloat  in  hi*  boiiness  would  heiitale  to  work  up  such  elolli. 

Baeftng  or  itoadciag. — Tbi*  b  one  of  the  moet  important  operation*  in  tbe  hlaaebiag 
tf  balk  coitDa  aad  liacB  pMdt.  There  are  aevFral  metbodt  whereby  Ibis  proeesa  it  ear>' 
ried  OB  i  but  of  these  we  shall  select  only  two,  distinguishiog  tbem  *i  the  M  and  aew 
■ilbiiil  of  baling.  In  the  finmer  way,  the  cloths  hare  Imcd  steeped  in  tba  alkaliae  ley, 
at  lalJMi  deieribed,  and  aAcrwards  well  waahed,  are  regularly  arranged  in  a  large  wooden 
m,  or  kierc ;  a  boiler  of  niflteient  capacity  is  then  Slled  with  caustic  alkaline  ley, 
■tucb  ia  beaied  to  the  tempeiatnre  of  blood.  The  boiler  is  then  emptied  by  a  ttof-cadi 
opoB  the  liaen*  ia  tbe  hiere,  uatO  they  are  corcred  with  the  liquor.  Alter  baring 
i^iaiBed  on  tbe  ckith  lor  eome  time,  it  is  ran  off  by  a  ttop-coek,  at  Ihe  botloin  of  the 
krtn,  iolo  an  iron  boiler  sank  in  the  ground,  from  whence  it  it  raited  into  tbe  boiler 
by  a  pump.  Tbe  beat  is  now  elcTated  to  a  higher  temperature,  and  the  ley  again  raa 
npm  tbe  goods  in  the  kiere ;  from  whf  nee  it  is  returned  into  the  boiler,  at  befoie 
iaaihtd:  and  these  operationt  are  eontiuucd,  always  increaung  the  bent,  until  the 
»*»»"*  ley  is  eo<D{delely  aatoralcd  with  the  coloring  mailer  taken  fram  Ihe  Atlk, 
wUeb  is  kaoWB  by  its  baricr  acquired  a  completely  offeaiiTe  imell,  aad  loting  ill 


Wken  w«  eonsideT  ibe  effect  wliich  beaied  liquid*  have  npon  colored  T^ntabic 
mMa,  we  AaU  tea  Ibe  pr^riely  of  ibe  temperature  of  Ibe  alkaline  ley  being  gradually 
mawmmii,  That,  when  v^etable  tnbetaucca  are  hastily  plunged  inIo  bnling  liquida, 
tte  iwliwiMf  aaner,  in  place  of  being  extracted,  ii,  by  Ihi*  higher  temperature,  bed 
iaaa  theai.  It  ia  on  Ibis  principle  thai  a  cook  acta  ia  tbe  culinary  art,  when  the  gieea 
ate  of  vegetaUes  it  intended  lobe  preserved :  ia  place  <^  pnlting  Ihem  into  walcr  when 
eoU,  tliey  are  kept  back nnti]  the  water  i*  boiling;  because  it  i*  well  knovn  that,  in 
tbe  fanner  ease,  tbe  green  color  would  be  entirely  eitrscted,  whereas,  when  Ihe  vegeta- 
blea  are  aol  infused  until  tbe  srater  is  boiling,  (he  color  i*  eooipletely  pre*erved  or  fixed 
Oa  the  same  prindple,  when  the  tcmpeisture  of  the  alkaline  ley  is  gradually  raised,  the 
I  iTiaiti't  aad  coloring  mailer  it  more  effeetnally  taken  tnm  tbe  cloth ;  and  tbe  case  ii 
rrrcned  when  the  ley  it  applied  at  tbe  boiling  temperalure  :  to  much  ao,  that  linea 
ala'ah  baa  been  to  onlbrtnaate  a*  to  meet  with  thia  treatment,  can  never  be  brought  to  a 
FOMlwUla. 
j  m«>  A«  «Tfc-ti—  ley  fs  saturated  with  coloring  aatler,  It  it  run  off  at  natt  Ibt 
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hnkv  MS  in  ibM  opcntimi  bat,  were  the  goodi  to  be  JMlintlr  taka  oat  cf  Iha 
kkv*,  uul  carried  lo  be  wubed  in  tbe  daah-vtiecl  while  hoi,  •  cerMin  portion  at  Um 
coloring  mtlter  would  be  tgaia  fixed  into  Uicm,  wkicb  a  exlremelr  ditlicalt  ta 
•ndiots.  In  older  (o  prevent  Ihla,  the  matt  improved  Ueachert  run  wuin  «ater  npoB 
tbe  cloiii  u  aoon  a«  the  impure  lej  is  rno  off:  Uii*  combine!  wiUi  niid  cmrriet  ofTpart 
of  tbe  reonining  impuriUei.  A  ilreun  oT  water  i*  then  allowed  to  ran  open  the  dotk 
ia  the  kieie,  until  it  comet  off  almost  traniparenL  The  goods  ar«  now  to  be  takea 
t*  llie  wash  itodu,  oi  to  the  duh-wheel,  to  be  ruthCT  cleaned,  with  Ibe  freaUtt 
efficacy. 

The  improved  mode  or  bowking  wu  the  invention  Of  Mr.  John  Lanrie,  a  natire  of 
Qlaseow.  It  is  now  praeliteirbf  many  bleaehei*  in  Lancashire,  tome  on  more  perftct 
plans  Ibaa  others ;  but  we  shall  give  the  description  of  the  kind  of  apparatus  approred 
of  by   those   whose  experieDce  and  skill  iiava   rendered   itaem  the  moat  competent 

I*  fit-  IBS)  *  ■  0  >  ia  the  wooden  kieve,  or  kier,  eonlainin;  the  cloth;  c  ■  r  b 
repretent*  the  cut-iron  boiler  i  a  a,  tha 
pumpt  g  E,  the  pipe  of  eommonieatioa 
'  between  tbe  kiers  and  the  boiler.  This 
pipe  baa  a  valve  on  etch  of  iti  ettremiliea  | 
thai  on  the  njiper  exlremiiy,  when  shn^ 
prevents  the  ley  from  running  into  tha 
boiler,  and  is  regnlated  by  the  alteDdanl 
by  means  of  tbe  rod  and  handle  g  m. 
The  valve  at  i  admitt  the  ley  t  but,  open- 
ing inwards,  it  prevents  the  tleam  f>«n 
escaping  through  tbe  pipe  g  ■.  !>• 
boiler  bun  Meam-tigfal  iron  covcr,^  L| 
and  at  c  D,  in  the  hieve,  it  a  woodra 
grating,  a  smaU  distance  above  the  eo*er 
of  the  boiler. 

At  M  0  Is  a  broad  pkte  of  metd,  j» 
order  lo  rpiead  the  ley  over  llie  cImV. 
It  is  hardly  necettary  lo  tay  that  Ih* 
baiter  bas  a  Tiinace,  as  usoal,  Tor  tintiar 
purposes. 

While  (be  ley  is  at  a  low  IrmpeiatdK, 
the  pnmp  is  worked  l>y  the  mill  or  steani- 
Olfine.    When  it  ia  tofficiently  heated,  the  elasticity  oT  the  steam  forees  it  ap  tbrongft 
the  valvet  of  the  pump,  in  which  case  it  is  disjoined  fhnn  the  moving  poww. 

H  r  is  a  copper  tpoui,  whicli  is  removed  at  the  time  «f  taking  tbe  clDth  ont  oT  the 
Ucve. 
The  boilen  a,  J^.  116,  nted  in  bleaching,  are  of  the  emnuon  form,  having  •  fto^ 
cock,  H  o,  Bt  boltatn,  for  running  off  the  waste  ler. 
_  _        laa      D  They  are  commocly  made  of  cast-iron,  asd  are  ca- 

pable of  containing  from  300  to  GOO  gallons  ut'waur, 
according  to  the  extent  of  the  buainet*  done.  In 
order  that  the  capaeityof  the  bailer*  mny  be  enlarged, 
they  are  rormed  so  u  to  admit  of  a  crib  of  wood, 
•trongty  hooped,  or,  what  is  preferable,  of  cast-iroa, 
to  be  Sxed  to  the  upper  rim  or  e<^  of  it.  To  keep 
the  goods  from  [he  bottom,  where  the  heat  acta  matt 
forcibly,  a  strong  iion  nng,  covered  with  neitiag 
made  of  stont  rope,  c,  it  allowed  to  rest  til  or  eight 
Inches  above  the  bottom  of  the  boiler.  Ftonr 
douUe  ropes  ere  attached  to  the  rinfr  e,  lor  with- 
drawing the  goodi  when  sufficiently  boiled,  whteh 
,  have  each  an   eye  for  admitlinK  hocbs   from  the 

{  ranainft  tackle  of  &  crane.      Where  more   boilen 

than  one  are  emi^oyed,  (he  crane  is  to  phced, 
that,  in  the  range  of  itt  sweep,  it  may  nithdrnw  the  giKidB  from  any  of  them.  For  thia 
pmrpoie,  the  crane  turns  on  pivots  at  top  and  bottom ;  and  the  goods  are  rai^  or  low- 
ered at  pleasure,  with  doable  pnlleyt  and  sheaves,  by  means  of  a  cylinder  moved  by  east- 
Don  wheels.    The  lid  is  secnrcd  by  the  terew  bolts  d  d,  and  rings  ■  i.    f  is  ■  mMv 

The  efficacy  of  Lanrie'e  Irawking  apporataa  ia  renarkable.  While  like  heat  ia 
gradnalty  rising,  a  current  of  fresh  ley  ia  constantly  presented  to  the  diB'erent  surface* 
Ibr  laiuiating  the  goodi,  to  •■  to  bcraate  ilt  deteniva  powera.    Betide^  the  maiuier  in 


•feidi  *t  apfMalM  b  wwbri,  Int  kr  ike  wmlcr^iriwcl  or  Mna-vairlM,  md  An  br  I* 
■kJMM  i>«imli»»,  pad  il  cOB^Intdr  DM  (f  th*  |Wfil  of  temaU  t»  ilvhl  tlw  vofk  ; 
M(  t»  qink  of  (be  grat  Mnag  of  alluJi,  which,  in  amaj  caKi,  bu  been  fonnd  lo 

"       '"  ihowB  lafigw.  181,188,  ISO;  the 

Snt  being  «  Ttnlal  mltoii,  Uw 
lecoiid,  ■  horuODUl'Mclioa  in  Ihc 
lia«  c  oT  tha  8nL  It  enniitu  of 
two  parti:  tha  mpftt  wide  put, 
•  a^ervMrorlhe  recepUxii  oflbe 
pud*,  vh]  the  lowst  or  put,  t,  Tor 
boUing  the  ley  I  c  e  ii  an  iros 
gntting,  tbowo  apart  in  Jig.  ISS, 
The  (rallaa  baa  kameraoa  aqnara 
Bperturea  in  lh«  middle  oT  the 
iitc,  to  which  lb«  rlnf  pipe  i  <• 
Krewed  Ibal.  The  upper  cylinder 
ia  Pmnei  at  eaM  iiaa,  tr  of  ahect 
iron  well  rivatad  at  tk*  edge*  i  er 


aecored  at  il*  nnder  edfte  inU>  a 
gmne  in  the  top  edge  of  Ibr  leT- 
poL    The  noolh  oT  lh<  erlinder 
ia    eonatraeted    oiaall]'    :C  *he«t 
inn.    t  f  ia  the  flre-gralc,  wboae 
npprranrfbeelitboWDlnJIg.  IS8  | 
"  R  b  unde  of  eait  Inm,  in  Ihiea 
pieces.    Tbe  flame  ia  parted  at/,  and  pawea  Ihniagh    ' 
the  two  aperlnrea  g  f,  into  Ibeflaea  it.ao  at  lo  plar 
round  tbe  |»t,  aa  larbible  injlg.  138;  and  CMapr*  l^ 
two  oDtlela  into  the  ebinmer.    The  aperturei  i  i 
acrre  (or  occaaionallf  dcaaiag  oat  the  Aaea  k  k,  and 
an,  at  oUiar  tia)c*,ihal  with  an  iron  plale.    In  tha 
partilioB /,  which  aeparataa  the  two  openian  g  g, 
■ad  the  Imea  A  k,  nraoing  ranad  tbe  pot,'  there  I*  a 
ctrenlar  apaca  al  the  poiai  marked  with  k,/lg.  IRB,ia 
which  the  largs  pipe  IW  diacharginK  tbe  waaie  lej  ia 
lodgod.    Tb«  an^r  huge  crlinder  ibonld  be  iBcaaed 
in  wood,  vilh  an  tnlariDciliatc  qwee  filled  with  aaw- 
doal,  10  awiaa  iba  heat.    The  action  of  thi*  appa- 
iaiB(  ia  esMltr  tke  nne  u  of  that  already  explaioed. 
Beiidea  Ike  boilini,  hoekiiv,  and  other  appa- 
ratna  abore  deaeribed,  the  maehinerT  and  ateoailt 
uaed   ia  Ucaebinf  are  Tariooa,   aeconling  lo  tha 
hniincv    done  by   tbe   bleacher.    When   liKn  ar 
S9    besTj  coltoa  dotba  are  whitened,  and  the  Uiaineaa 
i*  carried  oa  to  a  eonaidereble  extent,  the  maebine* 
•re  both  eompliealcd   and  expenatie.    Thej  eoft- 
•iat  ebiady  of  a  water-wheel,  aafficianlly  pawerlU 
t  Jbr  giriag  motion  to  the  wadi-ttaeka,  dnab-wbeda, 

■[iieciera,  fee.,  with  any  other  operatiooa  where 

fif,  140,  111,  lepraaaat  a  pair  ef  waah-«aekt. 
A  1  are  called  the  alodca,  or  lect.  Tbaj  are  K»- 
peaded  on  iron  pirott  et  ■,  and  recriTC  :beta  nw- 

lion  from  wipen  on  the  revolring  abaft  c.    Tho 

cM  is  laid  la  M  i>,  and  hj  the  alternate  Umket  of  the  feet,  and  the  carved  krm  ef 
Ibe  taahead  a,  Oa  (loth  ia  wubed  and  gradaaU;  tonwd.  At  the  aama  line,  aa* 
Moadaol  aireaia  of  waler  niabei  on  the  cloth  ihroughoul  hole*  in  the  opper  part  at 
Ibe  mdMsd.  yrmth-utoekt  are  nueh  naed  In  Seottand  tad  ia  IreUad.  In  the  latter 
nartry  tbey  are  oftea  made  with  donUe  feet,  anapeuded  abore  and  below  Iwo  tnmbnda, 
■d  WTOQghl  with  eraoln  iaatead  af  wtpera.  WnA-aueka,  properly  eonatraeted,  make 
h^  H  to  30  itTohea  per  mlnnle. 

Tbia  node  of  waahia;  It  now  oiiirely  glren  np  in  Laneaahiie,  where  a  prefrrence  It 
gnea  to  wbM  tn  salltd  darii-wheelt  and  tqneeiert.  The  datb  are  amall  waier-wbecit, 
(he  iooijc  of  which  it  divided  into  four  eompartmeiitt,  and  cloacd  np,  leaving  calf  ■  lu>le 
iiat«fc  tM^MHwIJKfMhgiBthe  Ailh. 
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ilB  ilnaglh.    The  plio,  havever,  where 
'  olqeetionable  i  because  tbe  wheel  mmt  i 
nnUge  u  a  water-wbeel. 
The  w««h  or  darti-wheel,  now  dri«B  bf  pcnrer 


It  bj  fai  Ic 


the  back  Tiew  (tbe  len-hanil  half  c 


all  good  bleuh  and  piiat' 
world,  ii  lepresenled  in 
Jig.  H2,  spoa  the  left  lUe 
in  a  back  view,  and  npon 
the  Ti;:ht  side  in  a  famt 
Tiew  (the  sketch  being 
halnd).  Fig.  I4S  ii  a 
gronnd  plan. 

a  0  if  th«  washing-wheel ; 
t  i  its  shaft-ends  i  c  c  their 
brass  bearings  or  plummer- 
Uodcs,  supporled  upon  Uie 
inm  pUlars  d  d.  Tbe  fnmc 
ia  made  of  strong  beam  oT 
wood,  (  (,  bonnd  lognbcr 
br  cross  bm  with  mortites. 
/  /,  two  of  the  drcolar 
Bpeitnra,  each  leading  to 
a  quadrantal  compartment 
within  Ihe  dash-whed.  In 
the  Bgore}  the  brass  gnting  g  g,  of  a  cnrrilinear 


tiemil)'  of  the  shaft  of  Ihe  daih-whed,  which  woriu  into  the  b 


orifices,  Ihrongh  which  thv 
foal  water  runs  off,  as  each 
qnadrant  passes  tbe  lower 
part  of  its  revolntioa ;  >,  a 
water-pi  pe,  with  a  slop-cciek 
for  Tcgolating  Lhe  washing- 
jetsiklc,  the  IsTerfoi  throw. 
ing  the  drivin!<-cnb  I,  m' 
eoapling-boi,  into  Of  onl 
of  gear  with  the  shaft  of  Ihe 
wheel.  This  machine  is  ao 
contracted,  that  the  water- 
cock  is  opened  or  ahnt  br 
the  same  leveiage  which 
throws  the  wheel  into  or 
out  of  gear,  m,  a  wbeeL 
fixed  upon  the  ronnd  e 
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whb  Oe  priMC  morer.  Wkam  tlw  endoTUielmr  fc,  wImm  tbA  eMtnce*  the  coopUig- 
bmspca  tbaiVUTc  part  «f  the  ibaA,  is  poshed  fbrwudira'baekinidi,  it  tUlta  the  gImA 
iDioaaatet  gemi  with  the  toothed  irhed  m.  In  th«  ktter  cue,  thw  vheel  Idtim  willi 
b  ^aJM  without  affectiag  the  darii-wheel.  «  «,  hoUluti  fixed  apon  the  woodea  IhuD^ 
U  tiJiA  the  boarda  o  o  ue  Utached,  fbf  pnTeoling  the  water  fiun  heing  Ihrowa  abool 
bi  Ihc  ECBirifagal  Ibree. 

neduh-wheel  U  go'n'Ily  f^om  *!  to  7  feet  in  diameter,  BbonlSOIoebei  wide,  and  re- 
{Dii«i  the  power  of  about  two  honet  to  dri*e  it. 

Fiwi  ooe  to  two  pieces  of  calico  maT  be  done  at  once  in  each  qnadraalal  eompaitmen^ 
ia  (he  eoona  of  S  or  10  mianlea;  hence,  in  a  da;  of  13  hoaia,  with  two  nch  wheat* 
HOD  piece*  of  jaid-wide  Eooda  mar  lie  washed. 

iflcr  the  [Hteeas  of  wMhiag  bj  the  daih-whecl,  the  water  is  eipretsed  than  the  doth 
bf  aMOU  of  (he  sqiiccieri  alreadr  dcseribed. 

MwiHKag  of  Liatu. — Linen  eaotaint  moeh  tnore  eidoring  matter  than  cotton.  The 
!iiBerkte*Maiir*lhiidofil)i  weight,  while  the  latter  loeet  not  more  than  a  twentieth. 
Tke  fibnt  of  Bax  possev,  in  the  aataral  eoodition,  a  light  graj,  yellow,  or  Uond  color. 
^  the  operation  of  nrtting,  o',  at  it  ia  emnmonl*  called,  waler-retliog,  which  ia  employed 
U  euble  the  textile  fllamenl*  to  be  separated  from  Ibe  boon,  or  woody  matter,  Ibe  cotor 
brcoBca  darker,  and,  in  conaeqnenee  probablr  of  Ihe  patrefoction  of  the  green  matter  </ 
Ibe  buk,  the  coloring  nbstanee  appear*.  Hence,  iu  prepared  withoot  rolling  ia  much 
[akt,  and  it*  coloring  malter  umt  be  in  a  great  measnre  removed  by  waihing  with 
nap,  kanag  Ike  fiJamenti  nearly  white.  Hr.  Jame*  Lee  obtained  a  palenl  in  ISIS,  a* 
Innag  diMmnd  that  the  pnee**  of  steeping  and  dew-retting  i*  nnneccssary,  and  Ibat 
lal  tad  hemp  will  not  only  drea*,  bnt  will  prodaee  an  cqnal  if  not  greater  quantity  tt 
won  dnrabie  fibre,  when  cleaned  in  the  dry  way.  Mr.  Lm  stated  that,  when  hemp  or 
lu  fluti  are  ripe,  the  rarmer  has  nothing  more  to  do  than  to  pull,  tprtad,  and  dry 
then  in  the  tnn,  and  then  to  bntk  tbem  by  proper  machinery.  Thii  promiting  ia- 
{roiaaail  ha*  apparently  cxme  to  nanght,  having  been  many  years  abandoned  by  the 
pWcBlee  iimmit;  tbal^h  he  was  faTOred  with  a  spwial  act  of  parliunmt,  wbieh  permit- 
id  the  ipeefficaliDn  of  hi*  pateat  to  remain  sealed  np  for  setea  year*,  contrary  to  the 


•Ikaliae  leyi,  when  it  has  possessed  the  meang  of  defaydrogenation  by  (H-evioug  eipofnre 
lo  Diygin,  Hemp  is,  in  tlu*  respect,  ajjalogons  to  Sat.  The  bleaching  of  both  depend* 
ipu  Qua  action  of  oxygen,  and  npon  the  remoTal  of  the  acidified  dye,  by  means  of  an 
■kJL  This  pnxeas  a  effected  generally  by  the  inQnenee  of  air  in  eombinatiniki  with 
li^  ud  nnistnre  acting  on  Ihe  linen  cloth  laid  npon  the  grafs  ■  but  chlorine  will  effect 
■he  MBe  otijeel  ntam  eipedilionsly.  In  no  case,  however,  is  it  possible  to  acidify  the 
v  taofhxdj  at  once,  bnt  there  maat  be  many  alternate  expoenrcs  to  oxygen  or  eblo- 
*-"-"  •    •      -     -      -  white.     It  i>  thiscircomstance  alonewhiehren- 

y  eomplicaled  business. 

.- ry  al>serTBtiana  with  r^ard  to  Cie  method  of  applyiogthe 

•eleysased  in  Ueaehin^  Irnen  doth,  I  tbalt  now  bring  the  whole  into  one  point  of 
^,  by  detailing  the  conaeuoo  of  thete  ptoecMes,  as  carried  on  at  a  bleach-field,  which 
■s  naiibmly  been  mceeasfol  in  returning  the  ctoth  of  a  good  white,  and  has  oihcrwise 
^rei  Mliiftetion  to  its  employers ;  and  I  shall  only  remark,  that  I  iyj  no  mean*  hold  it 
9  H  the  best  process  whidi  may  be  employed,  a*  erery  experienced  bleacher  knows  that 
pxasci  noil  be  raried,  not  only  Bccoiding  U  existing  eireamitaaees,  bnt  also  acccrding 
It  lie  nature  of  the  linens  operated  npon. 

la  ofdrr  to  avoid  repetition,  where  washing  is  mentioned,  it  must  alwuya  be  nnder* 
Moil  thai  the  linen  i*  talren  to  the  wa«h-«tocks  or  dasb-whcel,  and  washed  well  in  Ihea 
^•me  hoars.  This  pan  of  the  work  can  never  beorerdooe;  and  on  i}s  beine  properly 
aml*d  between  evay  part  of  the  hocking,  bailing,  sleeping  ia  (be  chloride  or  lime 
s,  and  KTOting,  nol  a  little  of  the  sacees*  of  bleaching  depends.     By  expoenre  i< 


OK  (ompHAely  at  once,  bnt  there  maat  be 
^  tad  aUcal^  bebre  the  flai  becomes  wh 
iat  the  bkacfaing  of  linen  aa  apparently  et 
Hrnag  aiade  these  preliminary  al>servBtk 


SBi,  that  the  linen  doth  i*  taken  utd  spread  upon  the  Ueacb-green  for  lourj  six,  or 
ht  day*,  according  aa  Ihe  ronline  of  bosincM  calls  for  the  rcttirn  of  the  doth,  u  ima 


A  pared  of  goods  eonaisti  of  360  piece*  of  those  linen*  which  are  called  Britannia*. 
uck  piece  i*  39  yards  feng;  and  Ibey  weigti,  on  an  average,  10  Ihs.  eacb :  tbe  weight  of 
k  pued  is,  in  conseqnence,  about  3600  Ibe.  aVoirdnpois  weight  The  linens  era  first 
■^ed,  and  then  steeped  in  waste  alkaline  ley,  as  formerly  desenbed  under  these  pn^ 
^■M;  they  tlien  undergo  the  IbDowing  operalions : — 

1st,    Backed  with  60  lbs.  pearl-ashe*,  w«*hed,  eipoted  on  the  fleU. 

a,     DUla  80  ditto  ditto      ditto  ditto. 

3d,     Ditto    •         M  potashe*        ditto      ditto  dltla. 

4tt,  Dioa  SO  ditto         ditto     dhia  ditia. 
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lA,  Bm*ludvi[hS0Ibt.pcHl-ukci,TKAed,e9aMd  ndtoMi. 
etk,  DHW  H  dMQ         4itW       ditto  diU*. 

7th,  Ditto  TO  4itw         ditia       diiu  ditlA. 

8ih,  Dki0  TO    '         ditto         ditto       ditto  diHK 

Bih,  Sgmed  ona  ticbt  ia  dUnte  tolphwic  uid,  ««ihed. 
jOUi,  Buclced  viih  £0  Ibi.  pearl-uhes,  washed,  etpowd  on  Iha  fialL 
11th,  InuDcrwdio  ibe  ehkoide  of  potwk  or  lima  IS  hMin. 
12th,  Boiled  with  30  Iba.  purl-whM,  wmihed,  ttpoacd  on  th«  BM. 
liih.  Ditto  30  ditto         ditu       ditto  ditto. 

14th,  Soured,  vatbed. 
The  linen*  tie  then  taken  to  the  rabbing-bmrd,  Nid  wdl  rubbed  willi  a  BtrOBK  nMM 
«f  Uack  UMf,  ilier  which  Ihcj  tn  well  washed  in  pure  tpriag  water.  At  lU«  paiod 
they  are  careTuUr  exaoiiiied,  and  IhoK  whkh  are  full;  bl£*eh«d  are  laid  Midc  to  he 
blued,  aad  made  up  fof  the  maxketi  while  thoae  wliicfa  ue  not  fullj  white  an  retaraed 
to  be  boiled,  aad  tleeped  ia  the  chlmide  <f  lima  or  potaih  |  then  loured,  aatil  the;  nw 
CsUjwiul: 

Bj  the  above  proceu,  690  Ibo.  weight  at  tUudi  ia  taken  1«  Ueach  3flO  piece*  of  Ham, 
Mdi  lueee  oonaitting  of  35  yard* in  kngth;  lo  that  the  ecpendiiur*  ti  alkftU  would  b« 
Minawbat  lesj  Ihaa  2  lbs.  for  each  piece,  were  it  not  that  Mue  pnjta  of  the  lineat  art 
■at  f  uUr  whitened,  u  above  noted.  Two  poundt  of  alkali  ma}  therefi»c  be  ataied  at  ibo 
Hetmge  qeantit)'  em[do)red  for  bleach iig  each  piece  of  geodt. 

The  method  oT  tdeachin^  linsni  in  Ireland  m  similai  to  the  forrgmaf  i  aay  altenUioB  ia 
the  praeeM  depending  niHia  the  jodgment  of  the  bleacher  in  iacreasii^  or  iuniniihing  tba 
qnaatjir  of  alkali  bmL  But  it  ii  common,  at  most  Ueaeh-fielde,  to  atecp  the  liaena  in  the 
•hloiideof  limeorpoIaihataBCBilj  stage  of  Ike  proee*i,(»  after  the  goods  hare  undcr- 
le  the  Mh  or  sixth  operalioB  of  bucking.    Bjr  thiiineaaa  thos*  yartsof  Ibe  ftu     "* 


we  nM«l  difficult  to  bleach  are  more  casil]' acted  upw  by  the  alkali)  and,  asbeAwe  DMiee^ 

ioarias  early  in  Tei7  dilute  tulphiuie  aeul,  asusis  greatly  in  forwaiding  the  whileaiag  of 

Mr,  Grimshaw,  caiico-pciBter,  aear  Bellhsl,  wm  the  ArK  who  reeommndad 


Milj  Boniisg,  which  hat  ainoe  been  very  geoeraUf  Adopted. 

The  bltadiins  of  5iffc.— Slk  in  ita  raw  state,  ai  ipuD  by  lh«  worn,  ii  either  wUtc  at 
nOow  of  Tarkut  •hades,  aod  it  eoT«red  with  a  Trniuih,  which  give*  it  stiSbeaa  aad  a 
Mgiee  of  elasticity.  For  the  greater  nuniber  of  purpote*  to  which  tilk  it  applied,  it 
anut  be  deixrived  of  this  native  covering,  which  was  long  considoed  to  be  a  tort  of  gSM. 
The  operation  by  which  this  coloring  matter  is  renoved  is  called  scouring,  cleaniiag, 
or  boiling.  A  great  many  differeitt  procettet  have  been  pit^ioved  for  freeing  the  oUt 
flbret.fmn  all  foreign  jmpuritie^  and  for  giving  it  the  utmoet  whitraess,  lustre,  a«d 
fliaoey ;  but  none  of  ths  new  plus  has  supeiaeded,  with  any  advaalage,  the  one  [*ae. 
lised  oir  old,  which  coasisis  enentiaUy  in  steeping  the  tilk  in  a  warm  adotionoTaot^i  ft 
circumstonce  placed  beyond  all  donbt  by  the  interesting  experiments  of  M.  Rcud. 
The  alkalis,  or  alkaline  salts,  act  in  ■  mariced  awnner  npon  tbevaraithof  tilk,Badc&cl 
its  complete  solution ;  the  pndoaged  ngency  of  boilinK  water,  alone  antwert  the  tan** 
puipaae ;  but  nothing  agrees  so  well  with  the  nalnre  of  silk,  and  preterve*  its  brilliancy 
and  suppleneai  so  perfectly,  as  a  rapid  boil  with  aoap-waler.  It  wooid  appear,  bowevcTf 
that  the  Chinese  do  not  employ  this  method,  bat  somelhitg  that  it  preferable.  ProbaUr 
the  taperior  beaaty  of  their  white  silk  asay  be  owing  to  tbe  superiority  of  the  raw  ib»- 


•r  the  aagnnuning,  thirty  per  cent,  d'soap  is  firtt  of  all  distolved  ia  clean  river  water  tf 
a  Mline  heal ;  then  the  temperatnre  is  lowered  by  the  addition  of  a  little  sold  waleb 
1^  withdrawing  the  fire,  or  at  least  by  damping  iL    The  hankt   of  tilk,  sucpendod 


vpoft  borizonid  poles  over  tbe  bailer,  are  now  plunged  into  the  soapy  aolntiira,  kept  a* 
a  heal  somewhat  tinder  et  illilioo,  which  ia  an  ceiential  point ;  Car  if  hotter,  tbe  to^ 
wonid  attack  the  tnbstance  &.'  the  tilk,  and  not  only  dittolve  a  ponkm  of  it,  but  depii*« 
tbe  whole  of  its  Inttre.  Tbe  portions  of  the  banka  lounged  in  the  bath  get  tcoared  kf 
de^«ea  g  the  varnidi  and  the  colociug  matter  come  away,  and  the  silk  atSDOiet  its  mpn 
whiteness  and  pliancy.  Wbenever  this  point  is  attained,  the  hanks  are  tnrocd  round  apoN 
the  poles,  so  that  the  portion  fbimerly  in  the  air  may  be  also  subjeeted  to  the  bath.  Aa 
soon  at  the  whole  is  eompletety  ougunuaed,  they  are  taken  out,  wrung  by  the  peg,  and 
tbnkeaoot;  aiWr  which,  the  next  step,  called  the  toil,  is ctanmenced.  Intobagtof  eoaiae 
QaoTass,  cidled  fodstta,  about  !ji  Ibe.  or  35  lbs.  of  tmgummed  tilk  are  enctoied,  and  pot 
into  a  similar  bath  with  the  preceding,  but  with  a  emaUer  proportion  of  toap,  which  may 
Iherefoce  be  raised  to  the  boUing  point  without  any  danger  of  destroying  tbe  tilk.  Tha 
ebnllition  ia  to  be  kept  up  fur  an  hour  and  a  half,  duriag  which  time  the  btgt  must  be 
fteqnently  Btirred,  leal  Ihote  aear  Ibe  bottom  ^ould  suffer  an  nndue  degree  of  beaL  The 
silk  eiperiences  iu  these  two  operations  a  loss  of  about  25  per  ceM.  of  its  weight 
The  third  and  last  scouring  operation  is  intended  to  give  the  silk  a  tUgfal  tli^>  wUiA 
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NMhR  Ike  wUw  man  •KraoaUe,  woi  bsttn  adaytad  to  ht  mioM  nwt  ta  tradt^  tt ' 
iUbvbj  wedutBgnidi  tbeCkwa  wUu,  vUelihuiifUUcutornd,IhcN>erwUla,  . 
the  uuc  wkiu^  aid  Ike  tkn»i  wUlc.  To  pradnce  tkrta  differaal  thadct,  we  bnia  1^ 
IcepuiMI  «  Boap-wam  w  ttnog  a«  lo  latkcr  bf  a^flatiaa ;  we  thea  add  to  U,  ror  ik* 
Ckba  white,  a  litUc  aoantliH  miuDa  it  wcfallj  iai  aad  tken  H**>Dt  *^'  ■■1'  properly 
IfavBth  ii,  till  it  ku  Mqnired  Ike  wMked  Ibr  tiat.  A«  l«  tke  oltaef  iladet,  we  need  on^ 
anfc  Uon  nore  or  le«  witk  a  toe  iadiga^  wkiek  ku  been  prerioo*);  waehed  K*etal 
tine*  io  hot  waieF,  aad  rtdoctd  lo  powdm  in  a  DMirtar.  It  it  iken  diffaied  (hroagh 
tHliBg  water,  «Uow«4  to  wttle  Ar  a  law  ■liantea,  aad  Ike  laperaaUat  liquid,  wkkk 
m-ariiiw  oalf  At  Boer  pankkt)  k  added  lo  Ike  eoap  bath  in  meh  proportion  ai  may  be 
laiMite.  The  ailk,  oa  bciag  lakea  onl  of  lki«  baifa,  oiait  be  wmBH  well,  aad  elretohed 
ayon  petekca  to  dry ;  after  wbicb  it  u  inlrodaced  into  the  Mlphoriag  ehaoiber,  if  it  Ii 
10  be  Bade  aae  «f  ia  Ike  white  Male.  At  Lroni,  bowerer,  tto  Map  ii  emploTed  at  Hm 
Ikiid  opcraiica :  after  Ik*  boil,  tka  ailk  it  waihed,  lalphored,  aad  anred,  by  paHiag 
ikrawgk  mj  dear  rinr  water  peeper)]'  Uaed. 

Tke  eiOu  iBtendod  br  tho  maaalketaR  of  bktndi  aad  ganie*  are  not  ntijeeled  lo  .tka 
jcdiaarj  Konring  proeeM,  beeanie  it  bca«eDtial,iD  the>ecases,forlhraito  preaerre  Ikdr 
taonml  ttffki.^  i/ft  ■att  tketeAce  eeleet  tbe  raw  nOt  cf  China,  or  Ike  wbiieti  raw 
«fti  el  otker  eonaliiia;  Meep  tb^  riase  tbeai  ia  ■  bath  of  pare  water,  or  io  one  eoa* 
■uin(  a  lilUe  aoap)  wiinf  lkB%  eipoae  tkem  to  Ike  Tapor  of  tntphnr,  and  Iken  pa« 
Ik^  Ikroagh  tko  ame  water.    Sonetime*  Ibie  pioeen  ii  repeated. 

Befcre  Ike  Bemoir  at  M.  Board  appeared,  extreoielr  Tagiie  idcaa  were  entertajaei 
nhanA  tke  compoeitioa  of  tkc  aalive  taraiik  of  ulk.  He  hat  tbown  that  ihi«  tnbMaaca^ 
N  br  tnxo  beiag  of  a  RaBmr  aalore,  ai  had  been  beliered,  may  be  rather  compared  la 
bee*'  wax,  wiib  a  ipeeiee  of  oil,  and  a  eoloria;  matter,  whieh  exiiti  aolj  in  raw  nika. 
k  ■■  ftirlainml  in  the*  to  tke  asMiant  of  Cnjta  23  (o  24  per  eeat.,  and  forme  the  portiew 
■f  Wright  which  H  hal  ia  Ihe  nmgmmnimg.  It  poMenei,  bowerer,  mom  oT  tbe  propertlea 
rf  Tefctable  gaBi>  IboB^  it  didcn  ewentialtr  lalo  olhert.  In  adr;  matt,  it  b  fiiabta 
aad  Ina  •  ntreoo*  Aaetweg  it  it  tcdnble  in  wnler,  and  aJIbrdi  a  eolation  whieh  lalbefa 
Eke  eeap;  bat  when  Ibiowa  apea  bomiaK  coab,  it  doee  bM  loftea  like  gam,  bal  bniaa 
villi  tke'eikalalian  of  a  fetid  odor.  Ita  iolniion,  when  left  expoted  to  the  open  air,  at 
Aat  if  a  golden  ycDow,  faoDBea  MMU  gieeaitb,  and  ere  long  patrefle*,  at  a  tohtfoa  «f 
animal  natler  wimld  do  'n  nnilar  ctrcomitancea.  H.  Board  ajtaica  ni  that  tbe  dtr  «f 
^«m  aloae  eoaU  fandah  *ei«r«l  Ikowand  qoiatali  ef  (kit  mbftaneeptreaaam,  wa«^ 
^pUeable  to  any  nwfnl  porpoae. 

T%a  yellow  Tanuth  it  ff  a  reainoai  aatnre,  aho^her  ioHJnUe  in  water,  jktj  aotaHa 
n  aleohol,  and  eoniaiat  a  little  volatile  oil,  which  giTce  it  a  rank  tmell.  Tbe  color  ef 
Ihit  renn  ii  eatar  diaipaled,  either  by  expoiore  to  the  ina  or  by  tbe  action  of  ehloriae : 
it  foraa  aboot  oae  Ifty-lftk  of  iu  we^t. 

Bcca' wax  eiitlB  alula  all  the  lortt  of  iiIk,eTeaia  that  of  China  I  bat  tbe  whiter  tke 
fiancBU,  the  Im  wax  do  they  contain. 

M.  BoanI  huobMived  that,  if  the' eilk  be  expoeed  to  the  HMpbalbtlbr  tome  Ihne  after 
it  has  been  itripped  of  iti  forrign  matlen,  it  betin*  lo  loae  body,  and  bat  iti  TataaUe 
itaalitiri  Bpawed.  It  teeomet  daO,  etiff,  and  colored  ia  cooteqaenee  of  ^e  tolalioa 
■are  or  Icm  coHiderable  of  itt  tdNtaaee  i  a  totntioa  which  tdtet  place  io  all  Kqnidt, 
aad  enn  ia  hnliag  water.  It  k  tw  Ikk  reaton  tk«t  itDce  eaaaot  be  tlnmed  wiik  beat  i 
aad  thai  (key  kae  ame  of  tkor  bMre  in  heiag:  dyed  brown,  a  eobr  wideh  reqaliet  a 
kaOw  hot  bath.  I^e  betf  mode,  dierelbre,  of  aToidlng  these  fncoaTeabneet,  b  to  hoi 
Ike  rifct  ia  the  toa^bath  ao  knger  than  u  abadatdy  aeeeteary  fi)r  the  aeoiiring  pvoee^ 
■ad  la  expose  tboa  ia  the  rarloaa  dyeing  operatlont  to  at  nxidetale  temperamre  at  may 
be  reqnirile  lo  eommanieate  the  color.  When  illki  are  to  be  dyed,  mneb  lett  toip 
AooU  be  owd  in  tke  eleaaaiaf,  eiul  Tary  Utib  fbr  tke  dark  cdon.  According  to  M. 
Board,  raw  Mjkt,  white  or  ydlow,  may  be  complete  tconred  in  one  boor,  w'ai  IS  Iba. 
ef  water  bt  oae  of  liOi,  and  atajtable  propcvtioa  of  toap.  The  toap  end  ike  tDk  tkoold 
ke  pal  into  tke  bath  half  an  kew  befim  'M  ebollitioii,  and  tbe  latter  ifaoaU  be  tonci 
akoal  freqocstly.  The  doll  tilki,  ia  which  the  vambh  hoi  already  andargMe  tctne  aJ- 
toatioB,  nerer  aeqaire  a  line  while  nqtil  they  are  expoted  to  Milphnreoiu  acid  gat.  Kt- 
paaure  lo  light  baa  also  a  Tery  good  effect  la  iridtening  tillit,  and  it  had  reeoorte  to,  it  b 
aaid,  with  adrastt^  by  (he  Chioeae. 

CaifaMate  of  nda  hat  been  proposed  to  be  nted  instead  of  soap  In  tconring  itlk, 
kac  it  hM  noTo  oobo  bto  ase.  The  AbM  ColloDb,  in  1TS5,  Konred  tilk  by  eight 
koarr  boiling  in  simple  waur,  and  he  (bnod  (he  tillu  bleached  ia  thb  way  to  be 
ttntager  than  by  toap,  bat  (hey  are  not  nearly  to  iriiile.  A  palenl  bat  been  taken  ont 
m  Eagland  for  Uea^lnf  them  by  itnm,  of  wUeb  an  aecoaat  will  be  foand  nnder  tke 
aiticbSiLK. 

b  appears  tbat  &e  Chiacte  do  aot  oae  nap  b  prodocing  thcae  flue  white  lOht  wkbk 
waiavortad  into  Bunpa.    Hiekd  da  Onbbeni,  wko  residtd  kmg  at  Canton,  law  and 
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pvctiied  himMlf  tbe  operatlm  tliac,  vhiek  he  pnUtalied  in  the  Mcmoin  of  the 
Academ/  o(  Stockholm  id  1SD3.  Il  consuls  in  preparing  the  lUk  irith  a  ipeeio  of 
wliile  bcKns,  smaller  than  Ihe  Turkey  beans,  with  soma  wheat  flour,  eooiinon  lalt,  and 
water.  The  proporlion*  aieS  parta  of  beau,  S  of  nit,  6of  Sour,  nnd  £5  of  water,  U 
finn  lias  regetable  bath.  The  beaju  matt  be  preTionsly  washed.  Il  is  dilficnlt  to'  dt*' 
«OTer  what  cheminl  sclioa  *can  oceur  between  that  dseoclion  and  tbe  vamish  of  raw 
■ilk;  possibly  some  acid  mtj  be  developed,  whiek  maf  soften  the  gnmni]'  matter,  and 
IkeiLtBte  its  seinration. 

Baome  contrived  a  process  which  does  not  appear  to  have  received  (he  tanctltRi  of 
experience,  bnl  which  may  put  n«  in  the  right  way.  He  macente*  the  yellow  raw  lift 
in  a  mixture  of  alcohol  at  3g°  (sp.  gr,  0S3T)  aad  one  thiity-aecond  part  of  pnre  moriatie 
•cid.  At  the  end  of  forty-eight  hours,  it  is  a*  white  at  poexibl^  and  tbe  more  to,  tbe 
heUEr  the  quality  of  the  silk.  The  loss  wbkb  it  soffets  in  this  meaatmum  it  only  oas 
Ibrtieth ;  showing  th&I  noihinft  but  the  coloring  matter  is  abstracted.  The  expense  at 
this  menstrniun  is  the  great  obstacle  lo  Banm^t  proecsa.  Tbe  alcobol,  however,  tnighl 
I  very  great  measure  recovered,  by  aatitratiag  the  acid  with  chalk,  and  re> 


BUachai^  of  Wool. — Wool,  like  Ihe  preceding  fibrooa  matter,  it  covered  with  •  pe- 
culiar varnish,  which  unpain  its  qoalities,  and  prevents  it  from  being  employed  in  the 
raw  state  for  the  purposes  to  which  it  is  well  adapted  when  it  Is  scoured.  The  P-gH^*- 
give  the  name  yoft,  and  the  French  luinr,  (□  that  native  coat :  it  is  a  fatty  nnetDont  nat- 
ter, c^  a  strong  smell,  which  apparently  has  its  chief  origin  in  the  cutaneous  perspiratioa 
of  the  sheep  {  but  which,  by  Uie  agency  of  eitemal  bodies,  may  have  nad^one  tmie 
changes  whuji  modiTy  its  conEtilutiau.  It  results  from  the  dpeiiments  of  M.  VaDqn6- 
lin,  that  the  yoOc  is  composed  of  several  substances  t  namely,  1,  a  soap  with  basis  of 
potash,  which  constitutes  (he  greater  part  of  it)  S,  of  a  notable  quantity  of  acetate  of 
potash  I  3,  of  a  small  quantity  of  corbonale,  and  a  trace  of  muriate,  of  potash ;  4,  of  ft 
little  lime  in  an  unknown  slate  of  eombinalion;  6,  of  a  species  of  sebaceous  matter, 
and  an  animal  Bubatance  to  which  the  odor  is  dne.  There  are  severel  other  acddentnl 
matters  present  on  sheepa'  wooL  i 

The  proportion  of  yolk  is  variable  in  different  kinds  of  wool,  but  in  general  it  is  more 
abundaot  the  finer  the  staple)  the  toes  by  scouring  being  4S  per  cent,  for  Ihe  fineat  wools, 
and  3S  per  cent,  for  the  coane. 

The  yolk,  on  account  of  its  soapy  natnre,  dissolves  readily  in  water,  irith  tlie  er- 
ception  of  a  little  free  fatty  matter,  which  easily  separates  from  the  filaments,  and  re- 
mains fioaling  in  the  liquor.  Il  would  tbence  appear  tufficient  to  eipose  the  wools  to 
simple  washing  in  a  stream  of  water)  yet  experience  shows  that  this  method  never  ao- 
sweis  so  well  as  that  UEually  adopted,  which  consists  in  steeping  the  wool  for  some  time 
in  simple  warm  water,  or  in  warm  water  mixed  with  a  Ibnrth  of  stale  urine.  From  IB 
to  SO  minutes  of  contact  are  sufficient  iu  this  case,  if  we  heat  tbe  bath  as  warm  as  the 
band  can  bear  it,  and  stir  it  well  with  a  rod.  At  the  end  of  this  time  Ibe  wool  may  be 
taken  out,  set  lo  drain,  then  placed  in  lai^  baakets,*in  order  to  be  completely  rinsed  in 
a  stream  of  water. 

II  is  generally  supposed  that  pntrid  urine  acts  on  the  wool  by  the  ammonia  which  it 
contains,  and  that  this  serves  to  saponify  the  remainder  of  tbe  fatty  matter  not  combined 
with  the  potash.  M.  Vauquelin  is  not  of  this  opinion,  becanse  he  found  that  irool  steeped 
in  water,  with  sal  ammoniac  and  quick  lime,  is  not  better  scoured  than  an  equal  quantity 
of  irool  treated  with  mere  water.  He  was  hence  led  lo  conclude  that  the  good  effects  itf 
putrefied  urine  might  be  ascribed  to  anything  else  besides  Ihe  ammonia,  and  probably  to 
the  urea.  Fresh  urine  contains  a  free  acid,  which,  by  decomposing  the  potash  soap  of 
tbe  yolk,  counteracts  the  s:M>uriag  operation. 

If  wools  are  belter  scoured  in  a  small  quantity  of  water  than  in  a  great  stream,  we 
can  conceive  that  this  circumstance  must  depend  upon  Ihe  natnre  of  the  yolk,  which,  in 
a  concentrated  solution,  acts  like  a  saponaceous  compound,  and  thus  coDtrihnles  to  re- 
move the  free  (otty  particles  which  adhere  to  the  filaments.  It  should  also  be  observed 
that  too  long  a  continuance  of  tbe  wool  in  tbe  yolk  water,  hurts  its  quality  very  much, 
by  weakening  its  cohesion,  causing  the  filaments  to  swell,  and  even  to  eplJL  It  is  said 
then  to  have  losi  its  ncnt.  Another  circumstance  in  the  scouring  of  wool,  (hat  shontd 
always  be  attended  to,  is  never  to  work  the  filaments  together  lo  such  a  degree  at  to  oo- 
;asinn  their  felling  g  but  in  agitating  we  mutt  merely  push  them  slowly  round  in  the 
vessel,  or  press  Ihem  gentljr  under  the  feet.  Were  it  at  all  felted,  it  would  neither  card 
nor  spin  well 

As  the  beat  of  boiling  water  is  apt  to  decompose  woollen  fibres,  we  sbonM  be  cnrefli] 
never  to  raise  the  temperature  of  the  scouring  balb  to  near  this  point,  nor,  in  het,  to  ex- 
reed  140°  F.  SoDM  authors  recommend  the  use  of  alkaline  mr  soapy  batbt  for  tconti^ 
wool,  bo*,  prasliiel  people  do  not  deviate  (om  tbe  method  above  desoibed. 

When  the  washing  is  completed,  all  the  wocd  vrhieh  is  lo  be  Matt  whiu  into  the  ibb<- 
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ket,  moat  be  t  i|iii,il  lo  the  mctim  of  (alphuoai  aeiil,  dtber  in  tt  liquid  or  a  gMConi 
itate.  In  the  latter  cwa,  talptmr  i*  bamed  in  >  dote  chamber,  in  which  Ihe  wcrali  an 
bnag  np  or  ipread  out ;  in  the  JonaeTf  the  wocda  are  phwgad  into  water,  moderately 
ifflpre^iiaied  with  Ihe  add.  (See  SoLmcntiio.)  Eipotwe  on  the  giaM  maj  alio  eaa- 
tiibute  to  the  Ueaehtng  of  wooL  Some  fiandulenl  dealen  areaceued  of  dipping  WDota 
in  baller-milk,  or  chalk  aad  water,  la  erder  lo  whilea  them  awl  inereaae  their  weight 

Wool  is  umetimei  whitened  in  the  Ceeee,  and  nmetimet  in  the  atate  oT  yam;  the  - 
latter  aflbnUng  Ihe  beat  meana  <^  <9aalinB.  [1  ha*  been  observed  that  the  weed  ent 
fiom  certain  paita  oTthe  aheep,  apeeiaUr  fran  the  groins,  never  bleachea  well. 
•  After  anlphoring,  the  wool  has  a  hanb  erispr  reEl,wtucb  ma;  be  removed  bf  a  weak 
■oap  bMh.  To  ihu  also  the  wool  eonber  has  recoorae  when  be  wiahea  to  cleanse  aad 
whiten  bis  woola  lo  the  ntMnat.  He  genetaUj  oaes  a  loA  or  pot^i  aotp,  »id  after  the 
wool  ia  well  aoaked  b  the  wann  iitf  bath,  with  geatle  preaaorc  he  wiingt  it  well  witk 
the  help  or  a  hook,  fiiedat  the  cad  of  hit  washing  tnb^aad  haaga  it  up  to  dry. 

BlmdUiigi^rtt§;atdpatlt/brp^vmakimg. — Afler  Ihe  rags  are  redoced  to  viiatia 
called  hair  Mm,  they  shoald  have  the  Rtealer  part  of  the  floating  water  ran  off.  leaTing 
jaat  enoogh  to  fotm  a  Mir-abont  tamm.  Into  this  a  clear  aolnlion  at  chloride  of  lime 
riMald  be  poured,  of  aneh  a  strength  as  is  soiled  lo  (he  color  of  the  tags,  which  should 
hsfe  been  pretionaly  sorted;  and  the  engine  is  kept  going  aa  as  to  ebom  Ihe  rap 
with  the  '''*«^'''"g  agenL  AAer  an  hoar,  the  water  may  be  returned  upon  the  engine 
m^  the  washing  of  Um  paper  nsomEd.  From  two  to  foor  pouoda  of  good  chloride  of 
liine  are  leekoned  salBeienl  to  bleach  bne  bnndred  weight  of  rags. 

When  Ihe  ragi  eonaial  of  dyed  or  printed  cottons,  aAcr  being  well  wanhnd  and  re- 
dneed  (o  half  stal^  tbcy  sboald  bt  pM  bto  a  la^e  cask  or  bott,  aapporled  horinntally 
by  irok  ajJea  npM  cradle  bearings,  so  that  it  may  be  Bade  to  rerolre  like  a  banel- 
dom.  For  ean  bnndrad  ve^t  i^  the  colored  rags,  take  a  solntioa  tontaining  (torn 
bar  to  eigtat  ponndaor  phkrtdeof  lime;  add  it  to  the  liquid  miitniein  the  bolt  along 
irith  \uitt  poind  vC  aol^nrk  aeid  Ibr  every  poond  of  the  chhrUe ;  and  after  inreiting 
Ihe  bong,  or  rather  the  square  Tal*e,aet  the  tenel  i>  atow  revdntion  backwarda  and  for- 
wards. In  a  ab«t  time  the  raga  will  be  cokrleM.  The  rags  and  papn  paste  ought 
to  be  Tcry  well  washed,  U  expel  all  the  chlorine,  and  perhapa  a  little  mariatie  a!dd 
might  be  naed  with  adrantage  to  dissolTe  out  all  Ihe  calcareous  mailer,  a  portion  of 
which  is  aptto  remain  in  the  paper,  and  to  operate  injurloasty  opos  both  the  pens  aad 
the  ink.  Some  of  the  French  pap«T  masnfaetnjreis  bleach  the  paste  wjib  chlorine  gaa. 
Paper  ^epared  from  aach  paste.  Well  waahed,  ia  not  apt  to  give  a  brown  tint  to  mapt,  aa 
that  csrelrssly  blenched  with  ehkiride  of  line  ia  known  lodo,  , 

BLEACHING  OF  PAPER.  The  followins  are  the  proportions  ofUqnld  Chloride  of 
lime,  at  10"  of  Gay  Laaaac**  CUsronMlra,  cm^yed  fbr  the  difTereat  aorta  of  tags,  con- 
aiabag  of  two  piles,  M 100  poundt  French. 

Cotton.  Utrea. 

No.  1.    Fine  cotton  raga       -  -  .  -  -    10 

2.  Clean  calicoes  -  -  -  -  -  -    1* 

3.     W 

4.  White  dirty  ealio^  coane  c«tlOB  -  -  -  •  1* 
6.  Coarse  cotton  .  -  -  -  •  "  -  18 
8.    Grey,  No.  1 20 

No.  2 -    « 

Saxon  gny    -  •  -  -  -  -  -M 

No.  2 « 

Pale  while  and  half-white  shadea     -  -  -  -    2S 

Saxon,  bines  I  pale  pink,  dark  blue,  relret    -  •  •    32 

It  H  eansidprd  to  be  mnch  betterl-.  bleach  the  fine  taga  withliqaid  chloride  of  time, 
and  not  with  chlorine  gaa,  becanae  the,  are  leas  injured  by  the  former,  and  afford  a 
paper  of  more  nerve,  leai  apt  to  brealc,  and  more  easil;  siied.  But  the  coarse  or  giav 
rags  arc  mnch  more  economically  bleached  with  the  gaseons  chlorine,  without  any  risk 
of  weskAoing  the  fibre  too  mnch.  Bleaching  by  the  gaa  ia  performed  always  upon  the 
sorted  rags,  which  have  been  boiled  in  an  alkaliue  ley,  and  torn  into  the  Gbrona  state. 
They  arc  subjected  to  the  press,  in  order  to  form  them  into  damp  cakea,  which  are  bro- 
ken in  pieces  and  placed  in  large  rectangular  wooden  cisterns.  The  cUorine  gas  ia  in> 
tiDdnced  by  tiibes  in  the  lid  of  the  cistern,  which  falls  down  by  its  superior  graTity, 
aettog  always  more  strtmglj  npon  the  ra^s  at  the  boltani  than  those  above. 

When  the  chlorine,  disengaged  from  150  kilogrammes  (330  lbs.)  of  irmngaaeae  and 
500  kDoa.  of  muriatic  acid,  b  made  to  act  npon  2,fi00  kilos,  of  the  stuff  (inpposed  drr), 
it  will  bftve  completed  its  effeet  in  the  eonrse  of  a  f>w  hours.  Thaqnauiity  of  gaaaona 
ehlwiite  Is  equal  to  what  ia  contained  in  the  quantity  of  chloride  of  lime  requiaite  to  pra- 
Inee  a  like  bleaching  ronlL    The  bleached  atnff  ahonkl  be  forthwith  earenllj  washed. 
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u  tbepapcr,  it  deatron  lilhogniplut  itoDM  uid  w«k«ii(  mmmon  ink. 

BL£fJl)B.  (Fr.  and  0«np.T  Sulpburet  of  lino,  to  nuned  bom  tha  Osnoftn  Wiarfn^ 
to  duile,  pq  aoooant  of  iU  gluteiiiiia  M|)«aL  It  U  called  Usek  Jmak  from  it>  amBl 
Mlor.  IM  lustra  ia  paarlj  adunuiUiie.  Spec  gravit*  from  t1  bi  4-i,  It  eonlviu 
frequenUy  iroD,  oappar. ancnk^  eadmium mad  aiWar,  allHOoaiated  with  anlphnr.  It  ii 
worked  up  partly  into  metalliB  Hno,  and  parti;  into  th*  anlphata  of  aio^  or  white 
~'~"'      ■'  '  ""  "■  ' ■  '      ;  baing  aemiij  by  WNght  aa  twa 

^  of  akipa'  bloeki  balonga  rather* 

hi  a  diolJonarj  of  «ngia«eiiiig  than  oftnanu  factum,  it  may  be  ezpeoted  thotlahonld 
giTaaameaecoimt  oftheaatoHnationiachiseiTfor  making  block*,  aoadmirablf  deriaad 
■od mounted  bv H.  L  Brooel  Esq..  forthe  BntiahDaTy,  inthidoekyardofPurtamoBth. 

He  serie*  of  machinca  aad  operations  are  aa  foliowa : — 

1.  Tit  ttrai^ht  enu  eiMing  tau. — Tbt,  log  i*  placed  horiiontallj  od  a  vary  low 
banah,  which  it  oratiaiMd  Ihrooeh  the  window  of  the  mill  ioto  the  jard.  The  isw  ia 
axacUjoTer  the  pUoa  where  the  log  ia  to  be  divided.  It  h  let  down,  and  luffgred  tonal 
with  ill  teeth  a[H>a  the  lo^  the  back  alill  being  ia  the  claftof  the  ratde.  Tie  craak 
being  aet  in  motion,  the  law  reeiprooatn  backwards  and  forwards  with  ezactlj  the  tame 
moliuD  BB  if  worked  by  a  carpenter,  and  quiokl/  cute  through  the  tree.  When  it  flnt 
b^ina  toont,  ita  back  u  in  the  cleft  in  Uie  guide,  and  this  oaiue*  it  to  moTe  inaatraight 
line;  but  befure  it  geta  out  of  the  guide,  itiieodkp  in  tha  wcodaa  tognidi  itulf ;  for 
in  euttingacToaa  the  grain  of  the  wood,  it  haa  no  tandenoy  to  be  di*artodfrotn  ita  true 
line  by  the  irregular  grain.  When  tha  aaw  haa  deacended  through  Iha  tree,  ita  haodla 
ia  caught  in  a  flxad  atep,  bi  prcTent  ita  catting  the  baneh.  Ilia  maehina  ia  thrown 
out  of  gear,  tha  attendant  Ufta  up  the  >aw  by  a  rope,  mnorea  the  Uoek  eat  of^  and 
advance*  tha  tree  to  receive  a  freah  cnt. 

%  Tlu  circular  eroM  etUlinff  hub. — This  taw  poawaaaa  univaraal  motiaa;  bat  the  aiii 
ia  alwavs  parallel  to  ilaal(  aad  tha  uw  in  the  «ame  plana.  It  can  be  readily  nuaad  or 
lowered,  by  inelining  the  upper  frame  on  ila  axl*;  and  to  move  it  aidewia^  the  aaw 
frame  mutt  awinKaiaewiae  on  ita  Joints  whioh  connect  it  with  the  npper  frame.  Thei* 
morsmente  are  effected  by  two  winohai,  each  famiahad  with  ■  pair  of  equal  piniona, 
working  a  pair  of  raoka  fixed  npoQ  two  long  poleib  'Hia  apiudlea  of  theaa  vinohta  ara 
fixed  in  two  vertical  poata,  which  aapporttheaiia  of  Uie  upper  frame.  Oneof  thwe  mira 
of  poles  ia  jointed  to  theeitreme  end  of  the  upper  frame;  therefore  by  turning  tha  han- 
dle belonging  to  them,  the  frame  and  saw  is  elevated  or  depressed;  in  like  manner,  the 
other  pair  isttUchedro  the  tower  part  of  theiaw  frame,  so  that  the  saw  can  be  moved 
aide  wise  by  means  of  their  handle*,  which  then  swing  the  saw  from  ita  vertical  position. 

These  two  handles  give  the  attcnduit  a  oomplete  eommand  of  tha  aaw,  n^ich  wa 
aupposc  to  be  in  rapid  motion,  the  tree  being  brought  forward  and  properlf  flxad.  Bj 
one  handle,  be  draws  the  saw  against  one  side  of  the  tree,  which  is  thus  cat  into  (por- 
bapa  half  through) ;  now,  by  the  other  handle,  he  raises  tiia  aaw  up.  and  by  the  fiiat- 
meutioned  handle  ha  draws  it  across  the  top  of  the  tree,  and  cnta  it  half  through  from 
the  upper  aide ;  he  then  depresses  the  saw  and  cuts  haU  throitsh  from  the  next  aide  ; 
and  lastly  a  trifling  cut  of  the  aaw.  at  the  lower  aide,  emnptetely  dividea  the  tree, 
which  ia  then  advanced  to  take  another  out 

TAi  gr^at  ntipreealing  ana  ia  on  the  same  prinoiple  at  Ibe  aaw  mill  In  common  naa 
in  America. 

S.  7%»  eircWor  rippinp  Mm  is  a  thin  circular  plat*  of  ateel,  with  teeth  timilMr  to  thoaa 
of  a  pit  saw,  formed  in  ila  periphery.  It  ia  fixed  to  a  spindle  placed  horixontally,  Bt  a 
amall  distance  beneath  tha  surface  of  a  bench  or  table,  ao  that  the  aaw  prt^ecta  through 
a  crevice  a  few  inche*  above  the  bench.  Ibe  spindle  being  tnpportedtn  proper  collan, 
has  a  rapid  rotatory  motion  communicated  to  it  by  a  pulley  on  the  opposite  end,  round 
which  an  endleea  strap  is  paased  from  adrum  placed  overhead  in  the  milL  The  block 
out  by  the  preceding  maohine  from  the  end  of  the  tree,  ia  placed  with  oaaof  tbe  side* 
flat  upon  the  bench,  and  thus  alidea  forward  against  the  revolving  saw  which  cuts  the 
wood  with  a  rapidity  incredible  to  any  one  who  has  not  teen  these  or  similar  machines. 

4.  Sorittg  maehiiu, — The  blocks,  prepared  by  the  forgoing  taws,  ore  placed  in  the 
machine  represented  in jbr,  144,  This  machine  has  an  iron  frame,  a  t,  with  three  I^^ 
beneath  which  the  btoolt  ia  introduced,  and  tbe  screw  near  b  being  forced  down  upon  It, 
oonSnea  it  precisely  ia  the  proper  spot  to  receive  the  borers  n  and  x.  Tliia  spot  it  de- 
tdrmiued  by  a  piece  of  metal  fixed  perpendicularly juat  beneath  the  point  of  the  borer  i^ 
ahown  separately  on  tha  groaud  at  x  ;  this  piece  of  metal  adjaats  the  position  for  tha 
borer  n,  and  ita  height  ia  regnlatad  by  resting  on  the  head  of  the  screw  I.' which  fastena 
the  piece  X  down  to  tha  frame.  The  side*  of  the  block  are  kcptta  a  parallel  position,  by 
b^g  applied  against  the  heads  of  three  screws  tapped  into  the  double  leg  of  t^e  fram* 
*.    The  borer  D  is  adapted  tobora  the  hole  for  tha  centre  pin  in  a  direotion  exaotlj  pw- 


BLOCK  lUHUFACTOKB. 


■cndieokr  to  the  mitatt  restlnf  afaJM  Ihe  Ihm  micvii  Ihiolhn-,  it  e,  praftntei  tb« 
hclta  Rar  Ibe  eomnMneement  of  the  thetTc  holes.  Bolb  borera  are  eooMneUd  Im  acarlf 
(be  iBBW  maDD«r  i  ibe^  ire  Mrewed  Dpoa  the  eodi  of  miikII  nandirl*,  (mniDlcil  in  fruMi 
MHiki  lam  bthe.  liine  fraaic*,  o  anl  h,  an  fitted  wHh  ilidcri  apon  lhein«Dl*redKa 
cf  tta«  ial  brond  ban,  i  mat  w.  The  fonDer  of  Ihoe  b  ferewal  Kut  lo  ibe  rreiMt  the 
fcltCT  is  lied  upon  ■  (Vime  of  lU  o««,  taorhv  o«  the  centre  Krewi,  it  1. 1,  beneath  th« 

Ccipal  frame  of  tbe  machine.  Br  Ibil  meam  the  borer  a  ean  be  raored  vithia  eertaia 
to,  »  B«  to  Irare  boln  in  different  poaJtioDs.  Thete  litnllB  are  determined  hj  tw* 
■v«w»,  oneorvhiehis  »een  at  a;  tbe  other,  bein^on  theoppoaiteiide, iainvlsitdc.  Thqr 
m  lapped  through  fixed  piece*  projeeling  op  IVom  tbe  l>aiBe.  A  pmjecting  piece  of 
■M>l,  from  the  under  fide  of  tbe  «lidcr  x  of  the  borer  i,  itope  ^;ain«t  tbe  esdi  of  tbew 
•eren,  to  limit  the  meareion  of  the  borer.  The  framei  for  both  boiert  are  broagbl  vf 
lowwdi  the  Mock  br  loeani  of  leren  >  and  h.  llese  are  centred  on  a  pin,  at  the  op> 
po*iIe  tidei  of  the  irune  of  :be  Enachine,  and  have  oblong  groorea  throngh  them,  lAkk 
(ceeiTC  acmr  pin),  fixed  into  the  (Vame*  a  and  h,  beneath  the  palieri  p  r,  vhieh  gin 
BotioB  to  the  apindlea. 

B.  Tit  mortiMing  mathht  H  ■  bentihl  pteee  of  iDiehaalKD,  but  loo  Mn^katal  te 
ieKiiplioD  within  ^e  limita  preeeribed  to  thia  article. 

6.  Tlu  nrwr  hub,  fig.  14S,  conriatt  of  a  mandrel,  mounted  in  a  (hue  i,  a>d  eanr- 
fag  ■  cirenlar  aaw  l  upon  the  extreme  end  of  it.  Thii  mandrel  and  ill  trvof  beiBf 
enetlr  limilar  to  tboae  at  a  aad  n,  fig.  144,  does  aot  require  a  tevarate  viev,  alibcwgE 
It  ii  lud  behind  the  saw,  eieepl  the  eed  of  the  serev,  marked  *.  Thit  IHnc  b  Mrewad 
Anm  apoD  the  Oame  «  b  of  tbe  machine,  which  a  lapported  apon  foar  colnmaa.  c  e, 
■>  D,  it  an  iDdieed  beach,  or  a  kind  of  Iroa^,  !■  which  a  Mock  ii  laid,  aa  at  e,  being 
i«pponed  on  iti  edge  by  the  (hae  c  c  of  thi*  bench,  and  it»  end  kept  up  to  Ila  poaitiaa 
br  Ihe  other  part  of  the  bench  t>  n. 

Bf  aliding  tbe  block  along  tbti  bench,  it  ii  applied  lo  Ibe  HW,  which  ean  off  It) 
aa^ea,  as  is  endent  from  the  Ignre,  and  preparea  it  ftr  tbe  ihaninf  engine.  Ail  Ike 
foar  angle*  are  est  off  in  tncceanoa,  hj  appljlBf  ib  different  aide*  to  the  troogh,  or 
bench.  In  t^  figtve,  two  of  them  are  drawn  na  being  cat,  and  the  third  it  jutt  maAed 
kj-  Ibe  Mtw.  Tbii  machine  It  readU*  adapted  to  different  tice*  of  bloAt,  bj  the  limplc 
esfcdknt  t£  tajinf  piece*  of  wood  of  different  thickset*  again*!  tbe  ^ane  u  d,  *a  a*  •• 
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flU  i[  Dp,  and  keep  fhe  blocJC  nnrer  to  or  IkrUier  fhim  tbr,  ttw\  Tor  all  the  Uodt  u« 

requLred  la  be  ent  al  the  ume  angle,  thoagh,  of  coDise,  a  larger  piece  is  10  be  eat 

from  large  than  from  •mull  blocki.    The 

block  reduced  to  the  Btate  of  li  i«  now 

7.  Tkt  Jiaping  madiirt. — A  great 
deal  of  the  apparent  compliintioa  cj^thii 
Sgore  arises  from  the  iron  cage,  vhich 
is  pravided  to  defend  the  workmen,  left 
the  blocks,  which  are  reToNing  in  the 
circles,  or  chuck,  with  an  imniCDM 
TelociiT,  thoold  be  lessened  b;  the  ac- 
tion of  Ihe  tool,  and  tj  oat  bj  their 
centTifagal  force.  Wtthoat  this  prori- 
sion,  the  conieqneneet  of  inch  an  acci- 
dent would  be  dreadful,  as  lbs  bloeki 
would  be  projected  in  all  direclions,  with 
an  inconceivable  force. 

8.  Tht  iforing  engiat  reeeiTet  two 
blocks,  at  the;  come  from  the  Bhaplog 
engine,  and  lonns  the  grooni  round 
their  longest  diameters  for  Ihe  reception 
of  their  ropes  or  itrapi,  as  represented 
in  the  two  match  blocks  and  donUfl 
block,  under  flgM.  lU,  US. 

A>  B,  fig.   146,  represent  the   above 
two  blodfs,  each  held  between  two  smaT 
pillars  a  (Ihe  other  pillar  is  hid  behind 
the  block),  Sied  in  a  suoug  plate  B,  and 
pressed  Bgainil  the  pJllin  bf  a  screw  b, 
which  ads   on  a  clamp  d.    Over  the 
blocks  a  pair  of  circular  planes  or  cut- 
ters, ■  B,  are  tttaa.ted,  both  being  fixed  on  the  same  spindle,  which  is  turned  hj  a  puller 
in  the  middle  of  it.     The  tpiodle  is  fitted  in  a  IVame  r  r,  moving  in  centres  at  i  e,  W 
■a  to  rise  and  fall  when  moved  br  a  handle/.    TU*  brings  the  catten  down  upon  the 
blocks ;  and  Che  depth  to  which  thef  can  cut  i*  regulated  by  a  curved  shape  g,  fixed  bj 
aciews  upon  Ihe  plate  v,  between  the  blocks.    Upon  this  rests  a  curved  piece  of  metal 
k,  fixed  10  Che  frame  r,  and  enclosing,  but  not  toachiaj;,  the  pullef .    To  admit  the  cot- 
ters Co  Craverge  ihe  whole  length  of  the  blofks,  the  plate  d  (oc  rather  a  frame  beneath 
it)  is  toatained  between  the  points  of  two  centres.    Screws  are  seen  at  t,  on  tiieae  cen- 
tres.   The  frame  inclines  when  the  handle  l  isdepretsed.    Atu  is  a  lever,  witha  weight 
at  Che  end  of  it,  counterbalancing  the  weight  of  the  blocks,  and  plaCe  o,  all  which  are 
above  Che  centre  on  which  Chef  move.    The  frame  r  is  also  providnl  with  a  counierpoisa 
10  balance  Che  cutters,  &e.    The  cntters  i  b  are  circular  whedi  of  brass,  wilh  round 
edges.    Each  has  iwo  notches  io  its  circumference,  at  opposite  sides ;  and  in  these  notchea 
ohiaels  are  fixed  bj'  screws,  to  project  beyond  Che  rim  of  the  wheel,  in  the  manner  of  a 
plane  iron  before  its  face. 

This  machine  ia  used  as  foUowi: — In  onler  to  fix  the  block,  it  is  pressed  between 
the  two  pins  (onlf  one  of  which  at  a,  can  be  seen  in  this  view),  and  the  clamp  d,  screwed 
np  against  it,  so  as  Just  to  hold  the  Uock,  but  no  more.  The  clamp  has  two  daws, 
as  is  seen  in  the  figure,  each  famished  with  a  ring  entering  the  donUe  prints  previously 
made,  in  the  end  of  the  block.  These  rings  are  parCl;  cuC  away,  leaving  only 
fuch  a.segmenl  of  each  as  will  jusC  retain  Che  block,  and  Che  metal  between  them  is 
taken  out  lo  admit  the  cnCCer  to  operale  between  them,  or  nearly  so.  In  putting  the 
blocks  into  this  machine,  the  workman  applies  the  doable  prints  to  Ihe  ends  of  the 
claws  of  the  clamps,  bat  takes  core  that  the  bkicks  are  higher  between  the  pins  a  than 
they  shonld  be:  he  then  takes  the  handle  /,  and  by  it  presses  the  cntters  E  e  (which 
we  guppose  are  standing  still)  down  upon  Che  bkicks,  depressiag  them  between  their 
pins  a[  Che  same  lime,  till  Che  descent  of  the  cnCters  is  stopped  by  the  piece  h  resting 
on  the  shape  g.  He  now  turns  the  screws  A  6,  to  fix  the  blocks  tight.  The  cutCer* 
being  paC  In  motion  cut  the  scores,  which  will  be  plainly  seen  by  Che  mode  of  adjust- 
ment jusC  described,  to  be  of  no  depth  at  tha  pin-hole  j  buC  by  depressing  the  handle  i, 
so  as  to  incline  the  blocks,  and  keeping  the  cutler*  down  upon  their  shape  g,  by  the 
handle  /,  they  will  ent  any  depth  towards  Ihe  ends  of  the  blockai,  which  the  shape  g 

By  this  meao)  one  quarCer  of  the  score  is  formed ;  Ihe  oCher  is  done  by  turning  boCh 
blocks  togelher  balf  roond  in  this  manner.    The  cenCrei  { are  im>I  fitted  into  the  plate  » 
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iUdf,  but  into  ■  trame  seen  at  m  beBath  the  plate,  wUck  ii  Eonnectcd  with  it  b]t  a 
centre  pin,  eucll<r  midvay  betMen  the  two  bloeki  &  a.  A  *prii>8  oich,  ihe  ead  of 
which  ii  wen  at  r,  eoofine*  them  together  j  when  thi«  catch  i*  preMcd  back,  the  plate  o 
caa  be  turned  aboal  opon  it>  centre  pin,  w  at  to  change  the  blodu,  cod  lor  cad,  and 
biiog  the  uoicored  qoarlen  (>.  (.  otct  the  elampt)  beneath  Ibe  cutten;  the  workman 
taldag  the  handle!  /  and  L,  one  in  each  band,  and  presain;  them  down,  cuta  out  the 
neeood  quarter.  Thii  might  have  l>e«n  effected  bf  (implj  liiliag  np  the  bandle  1 1  but 
in  that  case  the  cutter  wonld  have  gtruck  a^iiut  the  graiii  of  the  wooil,  m  ai  to  cnl 
rather  rooghl; ;  but  b;  Ihi*  ingeniout  device  of  reTeraing  the  blodu,  it  alwari  entt 
clean  and  amooth,  in  the  direction  of  the  grain.  The  third  and  fooitb  qnartera  of  tha 
score  are  cat  bjr  loming  tbe  otber  lidci  of  the  bloclu  apwardi,  and  repealing  the  afaoTe 
operation.  The  ibape  g  can  be  removed,  and  anotber  put  in  ita  place,  for  different  alxea 
amd  eurrei  of  block;  bat  the  *ame  pin*  a,  and  holding  clamp*  d,  will  mil  manjr  difleienl 

Br  these  machines  tbe  iheJIs  of  the  bloclu  are  compleleir  fonned,  and  Ihej  are  next 
pdiihed  and  fioiihed  bf  band  labor ;  bat  aa  thii  i«  perfurmed  bj  tooli  and  methods  which 
Vre  weu  cbowd.  it  i*  needleas  lo  enter  into  any  eiplanatioD ;  the  finishing  required  being 
only  a  smoothiiig  of  the  tnriaee*.  The  machines  eat  ao  perfectly  true  >*  to  require  no 
wood  to  be  removed  in  the  finishiDg ;  but  M  tbef  cut  without  regard  to  the  iiregularitr 
of  the  grain,  knots,  Ilc.,  it  bappeni  that  man;  parts  are  not  lo  nnoolh  aa  might  be  wi*!^ 
ed,  aad  for  tbis  porpoie  loanua]  labor  alone  can  be  employed. 

The  lignum  vitK  fur  the  sheaves  of  the  hlockt,  is  cut  acrost  the  grain  of  the  wool  by 
two  cmss-cutting  saw*,  a  cireular  and  stlm^hl  nw,  as  before  mentioned.  These  m>- 
chine*  do  not  essenliallr  differ  in  their  principle  from  the  great  crots^culting  tawt  we 
have  described,  eicept  that  the  wood  revolves  while  it  is  cutting,  to  that  a  small  taw  will 
reach  the  centre  of  a  large  tree,  and  at  the  some  lime  cot  it  trol;  flat.  The  limiu  pre- 
soibed  for  onr  plates  will  not  admit  of  giving  drBWinis  of  the*e  machines,  and  tha  idra 
which  could  be  derived  from  a  verbal  description  wonld  not  be  materially  different  from 
the  crots-cQtting  saws  before  menlioned.  Tbeae  machinea  cnt  off  their  plate*  fin-  the  ead 
ef  the  tree,  which  are  exactly  the  ihicknet*  for  the  intended  th«ave.  These  piece*  art 
cf  an  irr^nlar  figure,  and  must  be  ronnded  and  centred  is  the  crown  law. 

9.  Tht  crotm  lato  is  represented  in  Jig.  147,  where  a  is  a  pulley  levidving  by 
meant  of  an  endlet*  strap.    It  hat  the  crown  or  trepan  saw  a  fixed  to  it,  by  a  totnw  eat 
wiihia  tbe  piece,  upon  which  the  saw  is  fixed,  and  which  dve*  the  rii^  or  hoop  of  the 
mM  sufficient  nubility  to  perform  itt  ofllce.    Both  the  pnlleyt  and  taw  revolve  (ogethef 
npoa  a  truly  cylindrical  Inba  b,  which  it  stationary,  beinjt  attached  by  a  flanneh  e  to  a 
fixed  puppet  a,  and  on  ihit  lube  at  an  axil 
the  saw  and  pulley  tarn,  and  may  be  tUd 
endwite  by  a  collar  filled  raond  the  centre- 
piece of  ihe  pulley,  and  having  Iwo  iron 
rods  (only  one  of  which  can  be  teen  at  d 
in  the  figare},  pasting  through  boles  made 
through  the  flaunch  and  puppet  i.    Whea 
tbe  saw  it  drawn  back  upon  iu  central  tuba, 
Ihe  end  of  Ihe  latter  projectt   beyond  tha 
teeth  of  the  taw.  It  it  1^  means  of  ihit  fixed 
ling  or  tube  within  the  taw,  that  ihe  piece 
of  wood  •  is  luppoiled  during  Ihe  operation 
of  sawing,  being  pressed  forcibly  against  it 
by  a  screw  d,  acting  throogh  a  puppet  fixed 
to  the  fi«rne  of  Ihe  machine.    At  the  end  at 
this  screw  it  n  cup  or  basis  which  applies 
itielf  lo  the  piece  of  wood,  to  aa  to  form  a 
kirul  of  vice,  one  tide  being  the  end  of  tbe 
fixed  tube,  the  oiher  the  cup  at  the  end  of 
the  screw  D.    Within  the  tube  i  it  a  eollai 
fiir  fnpporting  a  central  axis,  which  ia  perfectly  cylindrical.    The  other  end  of  this  axis, 
(•eea  at/,)  larn*  in  a  coUir  of  tlie  fixed  puppet  e.    The  central  axis  bat  a  pulley  r, 
bed  on  il,  and  giving  it  motion  by  a  strap  similar  to  the  other.     Close  lo  the  latter 
pulley  a  collar  g  is  filled  on  the  centre  piece  of  Ihe  pulley,  to  at  to  slip  round  Ireely, 
bat  at  the  tame  time  confined  to  move  endwayt  with  the  pulley  and  its  collar.     Thit  col. 
lar  receives  the  ends  of  the  two  iron  rodt  d.    The  opposite  ends  of  these  rods  are,  a* 
ibove  menlioned,  eonnect«]  by  a  timilar  collar,  with  the  pulley  a  of  the  taw  a.    By  this 
eoaneiim,  both  Che  centre  bit,  whicb  is  tcrewal  into  ihe  end  of  the  central  axit/,  and  • 
the  saw  tliding  upon  the  fixed  Inbe  b,  are  brought  forward  to  the  wood  al  the  same  time, 
kolh  being  in  rapid  moliaa  by  their  respective  pulleys. 
10.  Tht  Cooking  Eagint. — Thii  ingenioni  piece  of  maehinerr  it  tued  to  cnt  the  three 


■amieirculu'  holes  wUeb  mnomA  the  kde  liored  by  t^  erown  ta.tr,  M  u  to  pradnee  ■ 
cavity  in  the  centre  oT  the  dne. 

It.  focc-fiiniMs  XdfA* — The  aheareb  fixed  against  a  flat  chaek  at  tlie  end  oTa 
iNudiri,  by  a  nnlTcnal  chuck,  dmilaT  to  that  in  the  emdiinK  en^nc^  ncvpt  that  the 
centre  pin,  iiutead  oT  haring  a  nnt,  is  lapped  into  the  Oal  chock,  and  tumed  bj  ■  terer- 

BLOOD.  (5«f(,  Tt.  j  BM,  Germ.)  The  liqaid  which  circnUtes  in  Ibe  arteries  end 
vein*  sf  animals ;  bright  red  in  the  former  and  pnrple  is  the  latter,  among  all  the  tiilNa 
irtKwe  temperature  is  considnvblj  higher  than  that  of  the  Btmocpbere.  It  eonsigts,  1.  of 
■  ealnrlen  traniparest  solotiun  oftereral  snbstancei  in  water;  and,  2.  of  red,  andisaolTsd 
partidea  diSseed  through  that  solution.  Its  ipcciflc  gravitj  Tones  with  the  nalnre  and 
health  oT  the  animal ;  being  lh>m  1-0527  to  1-0570  at  60*  T.  It  hai  a  saline  snb-nanscona 
tMte,  and  •  smell  peenhar  to  each  animal.  When  Tresh  drawn  from  the  Tcmels,  it  ntiidlf 
coagnlates  into  a  gelatinoas  mats,  called  the  clot,  craor,  or  crassamentam,  from  which, 
sAer  MUBC  lime,  a  pale  yellow  fluid,  panJng  into  fellowish  green,  ooies  forth,  called  tJia 
mmm.  If  Hie  warm  blood  be  stirred  with  a  bundle  of  tir'ip,  u  it  flows  from  the  Teins^ 
tfce  f  bnne  coaeretM,  and  fonns  long  fibres  and  knots,  while  it  retains  its  usual  appeor- 
•nea  in  other  mpects.  The  dot  contains  fibrine  and  coloring  matter  in  TntiouB  pro- 
porlioBi.  Senelins  fonnd  in  100  parts  of  the  dried  clot  of  blood,  3S  parts  of  fibrine; 
H  of  ndoringmaKer;  1'3  of  carbonate  of  soda ;  4  of  an  animsl  matter  soluble  in  water, 
along  with  «ome  tails  and  fat.  The  ipedSc  gravity  of  the  serum  Taries  from  l-OTr  to 
1-02S.  It  fbron  abont  three  Ibnrths  of  the  weight  of  (he  blood,  has  an  alkaline  leaction, 
eeagulates  at  167°  F.  into  a  gelatinous  mass,  and  has  Ibr  its  leading  constituent  aibanwa 
t»  the  amoont  of  8  per  cent ,  besides  l\t,  potash,  soda,  and  salts  (J  these  bases,  fihwd 
does  nil  seem  to  contain  aoT  gelaline. 

The  red  cohmng  matter  called  kttiuUtM,  may  be  obtained  ftom  the  emor  by  wadiii^ 
with  ei^  water  and  flllering. 

Blood  was  at  one  time  largely  employed  (br  dartfying  tinip,  bnt  it  it  very  aparfnglr 
■Md  by  the  ngnTreflaen  in  Qreal  Britain  of  the  present  day.  It  maybe  dried  l^ef«p«^ 
ndon  at  ■  lieat  oflW  <v  IW,  and  in  this  state  hat  been  transported  to  the  colonies  for 
puriiying  cane  juic«.  It  is  mi  iogredient  in  certain  adhettre  conenti,  coarse  pigments  fbc 
prnteetinf  walls  from  the  weather,  fbr  making  animal  eharco*!  in  the  Pnssian  Uue  Woi1t% 
and  by  an  tllat  praeeK,  a  deeolming  earboo.  It  it  naed  In  toem  Tnrltey  red  dy»-wcdti. 
Bload  ii  *  powerftal  maaure. 

BLOWING  MACHINE.    See  laoir,  METALLvaaT,  TniTfUTtoir. 

BLOWPIPE.  {CItaUmtam,  Fr.  g  LothrShn,  Oerm.)  Jewellers,  minnalogirts,  dram. 
ig%  eaameUert,  &e.,  make  frcqeeat  use  of  a  tube,  usually  bent  near  the  end,  lerminated 
with  ■  finely  poiniri  noaile,  for  Mowing  through  the  flame  of  a  hoop,  eanlle,  or  gat-jet, 
and  pradnciuf;  thereby  a  sinall  conical  flame  posses«ng  a  very  intense  heat.  Modifica* 
tioH  of  blow  pipes  are  made  with  jets  of  hydrofea,  oiygeo,  or  the  two  gate*  mixed  ia 
doe  proportions. 

BLUE  DYES.  (TtM,  Otna.  See  EKunu)  The  naieriala  employed  fcr  this  jkif- 
poK  are  indigo,  Prassian  bhie,  logwood,  bilberry,  (rocrMam  mgrtiUnt,)  eUet  berriei, 
(ismiBCW  tagra,)  mulberries,  priret  berriei,  (Jigsiifrnini'it/gare,)  and  some  other  benie* 
wbose  juice  t>ec<mics  blue  by  the  addition  of  a  small  portion  of  alkali,  or  ot  the  salts  of 
copper.  For  dyeing  wjih  the  flnt  three  articles,  see  than  in  their  alphabetieei  idaeet.  I 
riiall  here  describe  the  oUier  or  minor  blue  dyei. 

To  dye  blue  with  such  berries  as  the  abore,  we  boil  one  pound  of  them  in  w<iter,  add- 
ing one  ounce  of  alum,  of  popperat,  and  of  Uue  vilriol,  to  the  decoction,  or  Inflieir  stead 
eqnal  parts  of  verdigris  an  ■  turiar,  and  pass  the  stuK  a  sufficient  lime  throa^  the  liqnor. 
When  an  iron  mordant  alone  is  employed,  a  steel  bine  tint  is  obtained ;  and  when  a  tia 
ene,  a  bloe  with  a  violet  cssl.  The  privet  heniea  wbidi  have  been  onployed  as  sap 
ecdora  by  the  card  painters,  may  be  extensively  ased  in  the  dyeing  of  ciltb  The  boriei 
of  tie  Afriean  night-shade  (tolanum  giifastnM)  lu^ve  been  of  late  yeai>  CDntideraUy  ap- 
■lied  to  silk  on  the  continent  in  producing  various  shades  of  bine,  violet,  ffd,  brown,  Ac., 
ant  particularly  violet.  With  alkalis  and  acids  tbeae  berries  liave  the  same  habitndes  al 
tiiberries ;  the  former  turning  them  green,  the  latter  red.  They  usually  come  fltta 
Italy  compressed  in  a  dry  cake,  and  are  infused  in  hot  water.  The  infoston  is  merely 
IIt«^,  and  then  employed  without  any  mordant,  fbr  dyeing  silk,  being  kept  at  a  wann 
temperature  by  surrounding  the  bath  vessel  with  hot  water.  The  goods  mnst  be  winced 
for  sii  homi  through  it  in  order  to  be  satnrated  with  color  ;  then  they  are  to  be  rinsed 
In  running  water  and  dried.  One  pound  of  silk  requires  a  pound  and  a  half  of  the  berry, 
cake.  In  the  retiduary  bath,  other  tints  of  bine  may  be  given.  Sometimes  the  dyed 
'  tiHc  is  finished  by  running  i(  through  a  weak  alum  water.  A  color  approaching  to  in- 
digo in  permanence,  but  which  ditfers  from  it  in  being  soluble  in  atkalis,  though  inca- 
pable of  similar  djsaiydizement,  it  the  ganleaia  gfipa  and  araltata  of  South  America, 
wboae  et^lets  jniee  becomes  dark  blue  with  contact  of  air;  and  dyes  stnfis,  die  ikiAf 
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ud  Buh  <f  aa  aaAMSMUa  dMp  Nm«olor,  but  the  juiea  mint  b«  applied  in  IL«  aolar- 
1«H  itmtit.    Bm  Iwmoo  ukd  Pbcmuh  Bun,' 

BLUB  PIQMEina,  Bnaral  matallia  compcnnid*  |mmmm  •  bina  color;  MprciBlIj 
thoMof iroii,oobalt,«iidmoIjbdaiiiuiL  TbanietAlliapigtnvntailittJt  if  atallemplojel 
b«t  wbieb  nay  b«  tavoi  oMtaJ  in  partioalar  «■•«■.  kts  the  iiiolvbd>t«  of  mcrenrj,  tlia 
hydr»«alpbn»tottiiiig*l«n,tli»pn)Mi»t«oftangBtaii,Uieirol;Matfloftia,Uiaoiideaf 
copper  darkeoed  Tilh  ammaiii*,  th*  dlieata  of  copper,  uid  a  fine  liolet  color  formed 
from  mangaoese  and  molybdeaDm.  lliebtiiei  ofyegetable  origin,  in  commDnuM,  are  in- 
digo, litmu^  and  bine  euea.  The  btoe  pigmeata  of  a  meuJtio  nature  foosd  in  eom- 
ma««  are  the  following ; /"rKuiaK  Um  ;  M«iit<aiii  Uw,  a  oarbooate  otcoppar  niied  Tith 
more  or  loa  earthy  matWr ;  ilrniin*  bltt*  or  werdiltr,  a  greeniih  blna  color  obtained 
fi«Di  copper  niiea  with  chalh  or  lima;  iron  Nmt,  pboepbateof  iran,  little  emploved; 
tabaU  mm;  a  color  obtained  by  calcining  a  aalt  of  cobalt  with  alnmiaa  oroiide  of  tin; 
mtaU,  a  glaaa  colored  with  cobalt  and  ground  to  a  fine  powder;  dbareoal  iltu,  a  deep 
thade  obtained  by  triturating  earboniied  vine  italki  with  an  eqnal  weight  of  potaab  in 
aeraeible  till  the  mixture  eaaaea  to  iwell,  th>in  pouring  it  npon  a  ilab,  pntting  it  into 
water,  and  tatarating  the  alltali  with  inlpfattnc  acid,  llie  liquor  becomei  blue,  and 
lata  U1  a  dark  blue  precipitate^  wfaidi  becomea  of  a  brilliant  blue  color  when  heated. 

■olybdenom  bine  ii  a  combination  af  thii  metal,  and  oxide  of  tin,  or  photphate  of 
Eita.  It  ia  employed  both  ai  a  paint  and  an  enamel  color.  A  bine  may  aleo  be  ob- 
laiaed  by  putting  into  molybdio  acid  (made  by  digeattng  (uh^aret  of  molyb'lenam 
with  nitnc  acid)  »aie  filing!  of  tin  and  «  little  muriatic  acid.  The  tin  deoddiMt 
the  Bolybdie  acid  to  a  eertaio  degree^  and  conTerta  it  into  the  molybdoni,  wbidi, 
whea  araporated  and  heated  with  alamina  recently  precipitated,  forma  thit  blue  pig- 
BNiL     Vitramtriiu  i^  a  beantifnl  blue  pigment,  which  aen 

BLUlt    Tombair*  and  Chineae  are  boUk  double  eyanidoa  of  iroH. 

BLOE  TITBIOL;  auljjiate  of  copper. 

BOILEBS  (wuMti'MuHim  </y, — Tli«  modiflcationi  of  the  iteam  angina  wb!cb  baTe 
been  adopted  ainee  ita  intmdnetioa  l^  Watt,  three  quartera  of  a  ocntnry  ago;  baTabeea 
racy  Bamerooa  and  Taried ;  and  although  thepmgrewiea  in  itaapplieatioaa  aod  impreve- 
meote  baa  be««  moat  rapid  and  wonderful;  we  are  atill  vudeeidad  aa  to  the  bait  forta  of 
itaeoaatrwttioiL  SoondprindpteaaoientilieallyaT"' 
eelleBceof  ourmeohaaical  workehopa,  have  enal 

which  eharaeleriaea  the  working  parte  of  the  modem  It  .  „    . 

ibetf  may  be  regarded  ai  acorn  parati  rely  perfeot  machine,  and  therefore  vre  ah  all  «onflna 
s«robaerration«  atifecatexelusiTely  to  that  verr  important  and  Decea«ar;f  adjonet — the 
Bmidr — which  i«  theaoaree  of  ita  power.  Witn  thit  limitation,  a  Terv  wide  field  of  in- 
qniiyia  opened  out,  asd  in  theearlieit  atepe  of  the  iuTeetJgation  we  become  perplexed 
with  the  eudleaa  Tariety  of  fomn  andconitructions  wbieh  at  different  perioda  have  been 
adopted  by  engineer*,  and  which  hare  ncTer,  unfortunately,  reoeived  the  aame  judidona 
attention  that  wa«  paid,  m  I  hare  already  remarked,  to  the  iteam  engine.  Thie  u  an  ano- 
malooa  and  maoh  to  be  remtted  fwC,  for  the  boiler,  being  the  Kiunie  of  the  moUre  pow- 
V.  ia  undoubtetUy  one  of  the  mott  importaot  part*  of  the  whole  machine.  Upon  ita 
proper  proportione  and  arrangement*  for  the  generation  of  eteam,  depend  the  economy 
end  regnlarity  wi  \  which  the  engine  can  be  worked,  and  npon  ita  itreagth  and  exoel- 
lenca  ^  worunansnip  depend*  the  aafety  of  the  liTea  and  property  of  thoae  who  came  in 
oontaet  whh  it  Regarding  the  steam  engine  aa  one  of  thi  moat  active  agenta  in  the 
eiteBvon  ot  oar  proaperity,  and  in  the  ciTiliiation  of  the  world,  and  •eeintr  how  it  i* 
mixad  np  with  the  daily  dutiea  and  working  of  society,  (he  lafetr  and  emcieney  of 
ererj  psr^  and  more  eapecially  the  boiler,  are  anbircts  of  national  importance ;  and 
it  ia  of  great  eoDMqaence  to  introduce  here  euch  knowledge  and  eipenenee  on  tlus 
object  of  deep  intereat  aa  ha*  been  oRcred  by  William  Pairbaim,  E>q. 

"The  boiler  may  be  eonaidered  In  ita  coDitruetioo,  management,  security,  and  eeo- 
Bomy.  1st.  As  to  the  conatruction.  Here  I  shall  bare  to  go  a  little  into  detail,  in 
ecder  to  show,  in  aonstruetion,  the  absolute  necessity  there  exists  for  adhering  to  fans 
aad  other  eonsideratJoni  teaential  in  the  practice  of  meehanleal  engineer*,  so  aa  to 
<Aet  the  maximum  of  streogth,  with  the  minimum  of  material  In  hnlers  this  i«  the 
Bore  important,  as  any  increase  in  the  thicknesa  of  the  platea  obstructs  the  transmit- 
cion  of  heat,  and  ezposea  the  rireta  as  well  as  the  plates  to  injnry  Mi  the  Md«  exposed 
10  the  action  of  the  farnaee. 
"It  has  generally  been  iuppoeed  that  the  rolling  of  boiler  plate  iron  gives  to  the 


'  applied  aad  the  ^radtuUy  ineraaaing  ei- 
sabled  ua  to  attain  the  great  perfection 
Qodem  steam  engine.    Ae  steam  engine 


greater  teoacity  in  the  direction  of  their  length  than  in  that  of  tbeir  breadth  ; 

.liowever,  not  correct;  as  a  series  of  expenmenta  which  Hr.  Fairbaim  made 

years  since  folly  proves  that  there  is  no  difference  in  the  tenule  strength  of 

•t  awoas  ik    Ftom 


some  years  since  folly  proves  that  there  is  no  difference  in  the 
bsiler  plate*  whether  torn  aennder  in  the  direetiDn  of  the  fibre, 
■«e  different  »or%t  of  iron  the  foUowing  reeolta  were  obtained  ;■ 


■.  Id  tou,  In  tbc  direo-                  In  Una  nan*  Uw 

an  or  (bs  flbn.  llbn. 

Torkiture  plates  -  -    SBTI    -  -        -  27-4B 

Yorkshira  pUtM  -  -    8878    -  -        -  26-87 

Darbythire  pUtM  -  -    21-68    -  -        -  1B-6B 

SbroMhire  pintra  -        -  -    22-82    -  -        -  22-00 

BUflbrddiire  plates  -        -  -    lOGS    -                •  Sl-Ol 

Heu  Sa-fit    -        -        -  23-10 

"From  thU  it  appeitn  that  wa  maj  safely  lue  iroii  plate*  in  tha  BDiutmoUon  of 
boilen,  in  wbatevar  direo^oa  may  best  auit  the  ooDrflUienca  at  the  maker.  Next  to 
the  tenacity  of  the  plates  comea  uie  qaatioD  of  riveting,  or  tbe  best  ud  lareat  mean* 
of  MGuring  them  together.  On  this  part  of  the  subject  ve  have  been  widely  astraj', 
and  it  raquirea  some  skill,  and  no  inconsiderable  attenUoD,  in  conducting  the  eipsri- 
mentl^  to  convince  the  unreflecting  portion  of  the  public,  and  even  some  or  our  boiler 
makers,  that  the  riveted  jainta  were  not  stronger  than  the  plate  itselt  At  fint  light 
this  wooid  appear  tbe  ease,  but  a  moment's  reflection  will  soon  convioce  us  to  the 
contrary,  as,  in  puachiog  holes  along  tbe  edge  of  a  plate,  it  is  obvious  that  the  plate 
must  be  weakened  to  the  extent  of  the  sectional  areas  punched  out,  and  that  it  it 
next  to  impoffiible,  under  the  drcuautances,  to  retain  the  same  strength  in  the  mate- 
rial after  such  dimination  has  been  effected,  as  existed  in  the  previously  solid  plats. 
This  vea  clearly  demonatrated  by  a  series  of  eiperiments,  whioh  took  plans  some 
jsara  sinca,  and  in  whieh  the  etrenglli  of  almost  every  deeaription  of  riveted  joints 
was  determined  by  tearing  tbem  directly  asunder.  The  results  obtained  from  theae 
enrariments  were  conclusive,  as  regards  the  relative  strength  of  riveted  joints  and  the 
solid  platea.  In  two  different  Id  ads  of  joints — double  and  single  riveted — the  strength 
was  found  to  b<^  in  tbe  ratio  of  tbe  plate,  as  tbe  niunbeia  IW,  70  tmd  66, 

"Antuning  the  strength  of  the  plate  to  be         •        -        -  '    •        -        100 
The  strength  of  ■  doable  riveted  loint  would  i%  after  allowing  for 

the  adheeion  of  the  snrikc^e  of  the  plate       -        •    /  -        -        -  70 

And  the  strength  of  a  liogle  riveted  joint         .....  59 

"These  proportions  of  the  relative  strengtiu  of  plates  and  joints  niay,  therefore,  in 
practice  be  safely  taksn  as  the  standard  valu^  in  the  conatmctioih  of  vensls  reqaired 
to  be  steam  and  water  tight,  and  sabjected  to  pressure  Tsijiag  from  10  lbs  lo  100  Iba. 
on  tbe  square  inah. 

"In  the  construction  of  boilers,  exposed  to  severe  internal  pressure,  it  is  desirable  to 
establish  such  forms,  and  so  to  dispose  the  material  aa  to  apply  the  greatest  strecgth  in 
the  direction  of  tbe  greatest  strain ;  and  in  order  to  accomplish  this,  it  viti  be  necessary 
to  consider  whether  the  same  arrangement  be  required  for  all  diametera,  or  whether  the 
form  as  well  as  the  disposition  of  the  plates  should  not  be  changed.  To  deteimiae 
these  questions  in  cylindrical  boilers,  recourse  must  be  had  to  experiment,  or  such  de- 
docticn  as  may  apply  to  any  given  case,  and  such  as  is  founded  upon  unerring  data, 
derived  fivm  experimental  research.  On  this  head  I  am  fortunate  in  havinff  before 
me  the  oalcQlaCions  of  Professor  W.  R.  Johnson,  of  the  Franklin  Institute  of  America, 
whose  inquiries  into  the  strength  of  cylindrical  boilers  are  of  great  yalu^  and  from 
which  the  foUowins  short  abstract  may  be  useful 

"  1st.  To  know  the  force  which  tends  to  bnrst  a  cylindrical  vessel  in  the  longitudi- 
nal direction,-  or,  in  other  word»,  to  separate  the  heaid  from  the  carved  sides,  we  Iiavs 
only  to  consider  the  actual  area  of  the  head,  and  to  multiply  the  units  of  surface  by 
the  number  of  anits  of  force  applied  to  each  superficial  unit.  This  will  give  the  total 
dittUeni  force  in  that  direction. 

"To  counteract  this,  we  hav^  or  may  be  conceived  to  have,  the  tenacity  of  aa 
many  longitudinal  bare  as  there  are  lineal  units  in  the  circumference  of  the  cylinder. 
The  unil«l  strength  of  these  bars  constitutes  the  total  retaining  or  guitieeut  force, 
and  at  the  moment  when  rupture  is  about  to  take  place  the  divellent  and  the  quies- 
cent forces  must  obviously  be  equaL 

"2d.  To  ascertain  the  amount  of  force  which  tends  to  rupture  the  cylinder  along  the 
curved  aide,  or  rather  along  the  opposite  aides,  we  may  regard  the  pressure  as  ap^ed, 
through  the  whole  breadUi  of  the  cylinder,  upon  each  lineal  unit  of  the  diameter. 
Hence  the  total  amount  of  force  which  would  tend  to  divide  the  cylinder  in  halves,  by 
separating  it  along  two  lines,  on  opposite  sides,  would  be  represented  by  multiplying 
the  diameter  by  the  force  exerted  on  each  unit  of  surface,  and  this  prod  uctiiy  the  length 
of  the  cylinder.  But  even  without  regarding  the  length,  we  may  consider  the  fores 
requisite  to  rupture  a  single  band  in  the  direction  now  supposed,  and  of  one  lineal  out 
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ik  hridth ;  bdm  it  obTionilj  mkk«i  no  diffarcDM  vhtthsr  the  cjlindar  be  long  or 
■hort.  in  roipect  to  the  mw  or  difiimhj  of  MMTkUng  the  (idea.  Tbe  diTellent  force  in 
this  direction  ia,  therefore,  trolj  reprcMQtod  by  the  dkineler  nmltiplied  by  tbe  pre*- 
•are  per  oait  of  inr£>oe.  The  retaining  or  qnieeoeBt  fore^  ia  the  mat  mreotEon  ii 
anly  the  etrength  or  tenacity  of  the  two  oppoaite  eidei  of  the  aappoeed  bond.  Har4 
aku,  kt  the  moment  when  ■  roptare  ii  kboat  to  oocnr,  the  dlvellent  force  mnat  exmotlj 
equal  the  qaieeoent  force. 

**  Hr.  Johiuan  then  goet  on  to  show  Ihet,  u  th«  diameter  is  incraiiied,  the  prodoet 
efiha  diamelci;  and  the  force  or  preware  perimit  of  nriiwe,  areineNMed  in  tneaaine 
ratio.  Tbia  tmth  I  iball  endeavor  to  proTe;  a^  alao^  that,  as  the  diameter  of  any 
ej'lindrical  Tessel  ii  increaied,  the  thickneai  of  the  metal  ninit  aleo  be  increaBcd  in  to* 
exact  ratio  of  the  increaieof  the  diameter:  the  preaaurc^  or  iiMr.  Johnaon  calUit,  tha 
direllent  force,  being  the  same  when  the  diameter  of  a  boiler  ia  iccreaMd,  it  mnat  be 
borne  in  mind  ihat  the  area  of  the  endiiialio  iocrerued,  not  in  tbe  ratio  of  the  diameter 
bat  in  the  ratio  of  the  iquare  of  the  diameter :  and  it  vill  be  seen  that  inataad  of  the 
tn^e  being  doubled,  aa  ia  the  caae  in  the  direction  of  the  diameter  and  cironmferenoe, 
it  ia  quadrupled  upon  tbe  ends,  or,  what  is  the  same  thlog,  ■  cylinder  doable  the  dia- 


meter of  another  cylinder  hsa  to  sustain  four  times  the  pressore  in  the  loo^tndinal 
direction.  The  retaining  force  of  the  thiekneieof  tha  metal  of  a  eylindrical  boiler  doas 
not,  hovever,  increase  in  the  same  ratio  aa  the  area  of  the  drol^  but  simply  in  tha 


io  of  the  diameter ;  conaeqiiently,  the  thiekness  of  ths  mstal  wilt  require  to  be  JD' 
creased  in  the  same  ratio  ai  the  diameter  is  increaaad.  From  this  it  appears,  that  tha 
tendeaey  to  rupture  by  blowing  out  the  ends  of  a  cylindrical  boiler  will  not  be  greater 
in  tliis  direction  than  It  is  in  any  otiier  direction ;  we  may  therefore  safely  eonelnd^ 
since  we  hare  seeo  that  the  tendencr  to  ruptnre  inereasei  In  both  directions  is  tha 
ratio  of  the  diameter,  that  any  deriation  (Wim  that  law,  as  regardi  the  thickneas  of 
the  platea,  would  Dot  ineroaae  the  strength  of  the  binler. 

~  I  have  been  led  to  these  inqairici  from  the  circumstance  that  Mr.  Johnaon  appaan 
to  reaaoD  on  the  supposition  that  tliera  are  no  joinia  in  the  plat«%  and  that  tbe  tena- 
dty  of  tha  iron  i*  eqdal  to  SO.OOO  lbs.— rather  more  than  it  tons  to  the  sqnare  inch. 
Kow,  we  hare  shown  by  the  results  of  ths  experiments  alrotdT  addneed,  that  ordinary 
boiler  plates  will  not  tiear  more  than  2S  tons  to  tlia  square  inch ;  and,  a*  neariy  one 
third  of  the  material  is  poaohed  out  for  the  reception  of  the  riTeta,  wa  must  still 
farther  reduce  the  strength,  And  take  15  tons  or  about  84,000  lbs.*  <ni  the  square  inch 
as  the  tenacity  of  the  material  or  the  preasure  at  which  a  boiler  woold  borsL 

"  This  I  should  eoniider  in  practice  as  tiie  maximnm  power  of  reaistance  of  boilar 
olates  in  their  riveted  state,  and  I  will  now  andeaior  to  show  yon  in  a  very  goneise, 
sad  I  troet  not  uninteresting  inveatigation,  the  bearing  power  of  boilers,  and  tha 
pteasore  at  which  they  e«n  be  worked  with  aafety.  It  has  oeen  stated  that  the  strength 
sfcvlindrical  boiler*,  whan  taken  in  thedirectionof  their  oircamferanoe,  is  in  the  ratio 
of  their  diametera,  and  when  taken  in  the  direction  of  the  ends,  a*  the  aqnarea  of  the 
^ameters, — a  proposition  which  it  will  not  be  difficult  to  demonstrate  a*  applioa- 
hlatoeTsry  description  of  boiler  of  the  oyliDdrieal  form.  It  will  be  seen,  however,  that 
the  strain  is  not  exactly  the  same  in  every  direction,  and  that  there  is  actually  Itss 
npon  th*  material  in  the  lonKitudinal  direction  than  there  is  upon  the  cirenmferenca. 
for  example,  let  us  take  two  boilera,  one  three  feet  diameter  end  the  other  six  fee^  and 
snppoee  each  to  be  aubject  to  a  pressitre  of  40  lb*,  on  the  aquare  iaeh.  In  this  condi- 
tioo,  it  ia  evident  that  ths  area  or  number  of  aquare  inches  in  the  sod  of  a  three-feet 
boiler  is,  to  that  of  the  area  of  the  sii-feet  boiler,  as  I  to  4;  and.  by  a  common  proeeas 
of  siilhmctic,  it  will  be  foood  that  the  edgea  of  the  plates  forming  the  cylindrical  part 
of  the  three-feet  boiler  are  subject  (at  40  Iba.  on  the  square  ineh)  to  a  preasure  of 
40,7121  be.,  upwards  of  IS  tona :  whereaa  the  plates  of  the  aix-feet  boiler  have  to  ans- 
twn  a  preasure  of  lfl2,84S  lbs.,  or  Ts  tons,  which  is  quadruple  the  force  to  which  the 
boiler  only  one  half  the  diameter  ia  eipoaed ;  and  the  circumference  being  only  as  I 
to  1,  there  isnccessarily  double  the  strain  upon  the  cylindrical  plateaof  the  large  boilar. 
Sow  tbia  is  not  tha  caae  with  the  other  parts  of  the  boiler,  as  tha  circumference  of  a 
cylinder  increases  only  in  the  ratio  of  the  diameter;  consequently,  the  pressure,  in- 
stead of  being  increased  in  the  ratio  of  the  square  of  the  diameter,  aa  abown  in  th* 
ends,  is  only  doubled,  the  circumference  of  the  six-feet  boiler  being  twice  that  of  th* 
thre^-feet  boiler. 

"Let  na  for  the  sake  of  illastradon,  aappose  the  two  cylindrical  boiler^  aneh  aa  we 
have  described,  t«  be  divided  intA  a  series  of  hoops  of  one  inch  in  width ;  and,  taking 
one  of  these  hoops  in  the  three-feet  boiler,  we  shall  find  iteiposed.ata  pressure  of  40  lb*. 
on  the  square  inch,  to  a  force  of  1,440  Iba.,  acting  on  each  aide  of  a  line  drawn  through 
l>(  Htwimb  ft  tH*  tlveted  }Mnts  et  txHWa  la  otilv  abrint  oas-baV  th* 


AlrEi  Iskan  SI  ttas  Isuritr  odhartTetadplsUs,  orth*  bBmUm  fiMann  of  seyBDdrttalbatler. 
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(be  «di  4f  a  oTlimder  SH  behei  diameter  and  1  bch  in  d^ith,  mA  whj^  lina  forma  tka 
tfaiMter  of  ^  oirele.  Now,  thi*  fi>re«  oanni  a  itraiu  upoa  the  puinta  o  ■  in  tik« 
jf  g     ,  direction  of  the  arrows  io  tLe  ajinaxed  diacTam  of  the  iJiree-feet  eirol^ 

^.^—^^       of  110  lb*.,  and:,  anomiug  Ihe  prsoiaro  to  be  iuereaMd  till  the  force  ba- 
/"^  >,    oomee  aqaal  to  the  lenaoit;  or  retaining  powen  of  the  iron  at  a  a,  it 


/  \  ia  evident,  in  thia  *ta(«  of  the  eqailibrium  of  the  two  forces,  that  tl 

jf w  w — -jl  leaat  prepondersnoe  on  the  eide  of  the  inlernal  praMure  woald  inaw 

'  tnMtnre.     And  lappoae  we  take  the  pUUa  of  whiah   the  braler 
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mpoMd  at  one  quarter  of  an  inch  IhieV,  and  the  ultimate  etreagth  at 
84,000  Iba.  on  the  squars  inch,  we  shall  J>ave^^  ■-  472  per  aqnare 
inoh,  at  the  bnntiag  preaanre  of  the  boiler.  Again,  aa  the  torceB  in  thin  direction 
•re  not  aa  the  eqnarea,  bat  (imply  as  tha  dlameten,  it  is  clear  that  at  40  lbs.  on  the 
uoare  inch  we  have  in  a  hoop  au  inch  in  depth,  or  that  portion  of  a  cylinder  whoia 
>)ai-  S>  aix  fe«^  exaoUj  double  the  force  applied  to  the  points  b  b,  which  wa»  aeling 
on  the  painti  a  a,  iii  tlie  diameter  ot  three  feet.  Now,  a*- 
ft  •uminsthe  plate*  to  be  a  quarter  oCaa  inch  thict,  as  in  tha 

three-feet  boiler,  it  follow^  if  thefurceaat  the  same  pressuia 
be  doubled  in  the  large  cylinder,  that  tbe  tbickneas  ot  tha 
plates  must  also  be  doubled  in  order  to  sustain  the  same 
pressure  with  equal  seourityi  or  what  is  the  same  thing, 
L   the  six-feet  boiler  miut  be  worked  at  half  tha  pressure 
I  in  order  to  insure  the  same  degree  of  satc^  as  attained  is 
f  the  three-feet  boiler  at  double  the  pressure.     From  these 
laota  it  may  be  useful  to  know,  that  boilera  having  increaaed 
dimensions  should  also  have  increased  strength  in  Iha  ratio 
of  their  diameters ;  or,  in  other  words,  the  plates  of  a  six- 
feet  boiler  should  be  double  the  thickness  of  the  plates  of 
a  three-feet  bailer,  and  so  on  in  proportion  as  the  aiametar 

"The  relative  power  of  force  wplied  to  cylinders  of  different  diameteia  becomes  mon 
strikinglyappareDtwbea  we  reduce  them  to  their  equivalenteof  strain  per  squareinch, 

ax  appUed  to  the  ends  and  eircumference  of  the  boiler  reapeotively.  In  the  three -feel 
boiler,  working  at  40  lb*,  pressure,  we  have  a  force  eqii el  to  7  20  lbs.  upon  an  inch 
width  of  plat«,  and  one  quarter  of  an  inch  thick,  or  IW  b j  4  ^  3,B80  lbs.,  the  ffirea 
per  square  inch  upon  every  point  of  the  cireumference  of  the  boiler.  Let  us  now  com- 
l-HTK  this  with  the  aotual  strength  of  the  rivfted  plates  themielvea,  which,  taken  sa 
before,  at  84,000  Ibe.  on  the  square  inch,  wa  arrive  at  the  ratio  of  pressure  ■«  ap- 
plied to  the  strength  of  the  circumference,  as  8,8B0  to  M,000,  nearly  as  1  to  12,  or  472  lbs. 
per  iquare  inch,  as  the  aldmate  strength  of  the  riveted  plates. 

"These  deductions  af^war  to  be  true  in  every  case  as  regards  the  resietiug  powera 
uf  oylindrieal  boilers  to  a  force  radiatiog  in  every  direction  from  the  axis  towards  tha 
sirenaifereDce ;  but  the  same  reasoning  is,  however,  not  maintained  when  applied  to 
the  ends,  or,  to  epeak  teohnioally,  to  Uie  angle  iron  and  riveting,  where  the  ends  aro 
attached  to  the  circamferenoe.  Now.  to  prove  thi^  let  ua  take  the  three-feet  toiler, 
where  we  have  IIS  inohee  in  the  oircumference ;  and  upon  thisdrcularliaaof  connao- 
llon  wa  have,  at  40  Iba.  to  the  square  inch,  to  auatain  a  pressure  of  IB  tons,  which  is 
eqaal  to  a  strain  of  360  Ibs^  aoting  longitudinally  upon  every  inch  of  the  circamfw 
— ne.  Apply  the  same  force  to  a  six-feet  boiler,  wilfa  a  circumference  or  line  of  cod- 
neetion  equal  to  226  inches  and  wa  ahall  find  it  exposed  to  exactly  four  times  the 
fcrce,  or  72  tons;  but,  in  this  case,  it  mnat  be  borne  in  mind,  that  the  circumferenea 
is  doubled,  and  eoaieqnsntly  the  strain,  instead  of  being  in  the  quadruple  ratic^  ia 
•aly  doubled,  or  •  force  cqnal  to  7S0  lbs.  acting  longitnduially,  as  befor«^  upon  every 
ineh  of  Uie  circumference  of  the  boiler.  From  theaa  £icts  we  come  to  the  concluwon, 
that  the  strength  of  cvlindrioal  boUers  is  in  the  ratio  of  their  diameters  if  taken  in  tha 
Une  ot  curvature^  and  as  the  squares  of  the  diameters  aa  applied  to  the  ends  or  their 
seeti<«ial  area|  and  that  all  descriptions  of  cylindrical  tu1>es,  to  bear  the  same  prea- 
atire,  must  be  increased  in  strength  in  the  direction  of  their  circumference  eimi^  M 
their  diameters,  and  in  the  direction  of  the  ends  aa  the  squares  of  the  diameters. 

"  Again,  if  we  refer  to  the  compsratave  merits  of  tha  plates  composing  cylindrical 
Teasels  subjected  to  internal  preaaure,  tbey  will  be  found  in  this  anomaloua  conditio)^ 
that  the  atrength  in  their  longitudinal  direction  iatwioathat  of  the  plateain  the  curvi- 
linear direction.  This  appears  by  a  comparison  of  the  two  forces,  wherein  we  bava 
•hovn  that  the  ends  of  tha  three-feet  boiler,  at  401be.  internal  jiressure,  sustain  360lb«. 
<^  longitudinal  strain  npon  each  inch  of  ■  plate  a  quarter  of  an  inch  thick;  whereas  tha 
same  thickness  of  p1a(j»  bos  to  bear  in  the  curvilinear  direction  a  strain  of  720  Iba. 
Thu  Jiffaranee  of  strain  is  a  difficnity  not  aatily  overaeme ;  and  all  that  we  ean  aatom- 
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"B«il«n  of  tb*  MiDp]*  form,  uid  witbaat  intarsal  llu*^  ara  nil^ecUd  onlj  to  ob« 

riaofatrun;  bat  tboM  coDitniet«d  with  int«rDaI  fla«aar«  «xpoMd  to  tha  uma  tao- 
furee  Thieh  perradw  th«  4impl«  tona;  uid,  farther,  to  ^e  forca  of  comprcuioit 
whkh  Icod*  to  calUpM  or  cnuh  tba  material  of  the  laleraal  fluaa.  In  the  cynodrical 
boiler  vith  rooad  fluea,  the  foreea  are  diTscgiag  from  the  eeotrol  aiii  aa  regardi  the 
outer  shell,  and  coDverging  aa  applied  to  every  teparat^  flue  vhich  the  boiler  ooutaina 
'Tbeae  two  foreea  in  a  (team  Goiter  are  ia  ooiutaDt  operation  ;  the  tendeDcy  oF  th* 
•na  being  to  tear  up  the  external  platea  and  force  oot  the  ende,  and  the  other  to  deatroj' 
the  (tirm  and  to  forca  (he  material  iatii  the  centra]  area  of  ihe  fluoL  lliese  twoforcaa 
operate  widely  different  nponthereaietiDgpoweriot  the  boiler,  which,  taken  in  the  di- 


retuned  in  ahap<^  but  thiacan  only  be  done  by  experiment;  and  at  these  experimentt 

13  i-^T^  to  be  aoodueted  apon  a  targe  acale,  and  with  great  ace  a  racy,  in  order  to 

;  aatiiGMtory  reeulta,  we  muat  uiandoa  the  idea  for  the  present,  and  content 


vonld  hare  tt 


onnelxes  with  sueh  information  as  we  already  possess.  'At  solue  future  period  I  may 
poeaibly  devote  my  attention  to  this  aubjecL  It  is  one  of  great  importanee  ;  and  a 
(erica  of  well'Oondncted  eiperimenta  would,  I  make  no  doubt,  tuppty  velnable  data 
ia  the  varied  raqniremeats  of  boiler  eunstruction,  and  their  comparaliie  powers  of 
lesiatanM  to  the  united  force  of  tanaion  and  compression.' — (Jfr.  FairbainCi  Ltcltin.) 
**  From  the  eiistiog  itate  of  oar  knowledge,  we  must  reataatisfied  with  the  fact,  that 
the  reusting  powers  of  cylindrical  flues  to  compression  will  be  directly  as  their  dia- 
laetera;  and  we  may  therefore  coaclude  that  a  circular  flue  18  inches  in  diameter  will 
Ktiii  doable  the  pre«are  of  one  S  feet  in  diameter.    Hence  it  followa  that  the  resist- 


>eof 
diametera — I 


loght  iron  ptatea  of  the  circular  form  is  to  the  force  of  compreMloa  as  their 
re — the  same,  out  with  greatly  diminished  po»  5   ........  . 

of  wrooght  iron  cylindrical  pJales  to  tension. 


lishsd  powers  as  compared  with  the  r«- 


"To  show  the  amoant  of  strain  upon  a  bigh-preBsure  boiler  SO  feet  long,  S  feet  < 
meter,  having  two  centre  flues,  each  SfeetSinchea  diameter,  working  at  a  presaun 
to  lbs,  on  the  sqaare  inch,  we  have  only  lo  multiply  the  number  of  square  feet  of  i 
fsee^  1,080,  expoaed  to  preasore,  by  131,  and  we  luve  the  force  of  S,31B  tons,  whit 
boiler  of  theaa  dimensions  has  to  sustain,  I  mention  this  to  (how  that  the  statistic 
pressarc  when  worked  out  are  not  only  carious  intbelnletve^  butinstri 
a  knowledge  of  the  retaising  powaia  of  vessels  so  extensively  used,  ai 
bread  of  thousand*  depends.  To  pursae  lb*  aubject  a  tittle  further,  let  ua  mppoae  the 
praasure  to  be  at  450  IIm.  on  the  square  inoh,  wbicb  a  well-couitmetad  boiler  of  thi 
description  will  bear  before  jt  bursla,  and  we  have  the  eoormooa  force  of  39,871,  c 
taarij  30^000  tons,  bottled  ap  within  a  cylinder  SO  feet  long  and  6  feet  diameter. 

*nis  i^  howeTer,  inconaiderable  when  compared  with  Uie  liKomotive  and  na 
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marine  botUn,  whiob,  from  the  nomber  of  tabes,  present  amnch  largtr  extent  of  nir 
laoetopresaure.  Locomotive  engines  are  niusllj  worked  at  SOtolOOlba.  ODthainoh, 
and,  taking  one  of  the  mnal  constmction,  ve  shall  find,  «t  100  Iba.  od  the  inch,  that  it 
rashes  forward  on  the  rail  with  a  pent-up  forae  within  its  interior  of  nearly  60,000 
tons,  which  ia  rather  incresaed  thui  diminished  al  an  accelerated  speed. 

"InastationaryboileTCharged  withsteamata^TeD  pressure,  it  is  erident  that  the 
brees  are  in  perfect  equilibrnun,  and,  the  strain  being  the  same  in  all  direetions,  there 
will  be  no  tendenoj  to  motion.  Supposing,  however,  this  equilibrium  to  be  destroyed 
by  occumalatiTe  pressure  till  rupture  ensues,  it  then  follows  that^  the  forces  in  one  di- 
rvetion  having  eeased,  the  Other  ia  an  opposite  direction,  being  active,  would  project 
the  boiler  from  its  seat  with  a  force  equal  to  that  which  is  discharged  through  the  oH- 
floe  of  ruptnre.  The  direction  of  motion  would  depend  upon  the  position  of  the  rup- 
tured part  If  in  the  line  of  the  centre  of  gravity,  motion  would  ensne  in  that  direc- 
tion:  if  out  of  that  Hue,  an  oblique.or  rotatorv  motion  ronnd  the  centre  of  trraTitv 
wonid  be  the  re«ilt  i  J  6         / 

"  The  reloeity  or  quantitj  of  motion  produced  in  one  direction  would  be  equal  to  the 
intensity  or  qaantity  lost ;  and  the  velocity  with  which  the  body  would  move  would 
be  ID  the  ratio  of  the  impulsive  force,  or  Ui«  qnantity  lost  Therefore,  the  qiuuili^ 
of  motion  gained  by  an  exploded  boiler  ia  one  direction  will  ba  as  its  weu;htaDd  the 
quantity  lost  in  that  direation.  These  deftnitions  are,  however,  mors  in  ue  province 
M  the  mathematician,  and  may  easily  be  computed  from  well-knawn  fonnnls  on  the 
laws  of  motion. 

"We  now  come  to  the  rectaagolar  fbrau,  or  flat  surfaces,  which  are  notao  weU  eal- 
onlated  to  resist  pressure.  Of  these  we  may  instance  the  fire-box  of  the  looomoliv« 
boiler,  the  sides  and  flues  of  marine  boilers--thB  latter  of  which,  by  the  by,  are  nov 
superseded  by  those  of  the  tabular  form — and  the  flat  ends  of  the  oyiindriMl  boilers, 
and  others  of  weaker  construction. 

"The  locomotive  boiler  is  frequently  worked  up  to  apressureof  ISO  lbs.  on  the  square 
inch,  and  at  times,  when  riiiuff  steep  gradients,  I  have  known  the  steam  nearly  as  high 
as  aoolbs.  on  the  inch.    In  a  locomotive  boiler  subject  to  snoh  an  enormous  working 


pressure.  It  requires  the  utmost  care  and  attention  on  the  part  of  the  engineer  to , 

himself  that  the  flat  surfaces  of  the  fire-box  are  capable  of  resisting  that  pressure,  and 
that  every  part  of  the  boiler  is  so  nearly  balanced  m  its  powers  of  resistance  as  that, 
when  one  part  is  at  the  point  of  rupture,  every  other  part  is  on  the  point  of  yielding 
to  the  same  uniform  force.  This  appears  to  be  an  important  consideration  in  mecha- 
nical constructions  of  every  kind,  as  any  material  applied  for  the  teenritj  of  one  part 
of  a'vessel  subject  to  uniform  pressure,  whilst  another  part  is  left  weak,  is  so  mui^ 
material  thrown  away ;  and  in  stationary  boilers,  or  in  moving  bodies,  auoh  as  loco- 
motive engines  and  steam  vessels,  it  is  afeolutely  injurtoua,  at  least  so  far  as  the  parts 
are  disproportionate  to  each  other,  and  the  extra  weight  when  maintained  in  motion 
becomes  on  expensive  and  unwieldy  encumbrance.  A  knowledge  of  the  strength  of 
materials  used,  judicious  care,  and  the  exercise  of  sound  judgment  in  its  distribution, 
are  therefore  some  of  the  most  essential  quslIflcBtions  of  the  proetlcal  engineer.  Our 
limited  knowledge  and  defective  principles  of  eonstniotion  are  manifeet  from  the  nu- 
merous abortions  which  exist,  an^  although  I  am  free  to  communicate  all  that  I  know 
on  the  subject,  I  nevertheless  find  myself  deficient  in  many  of  the  reqairementa  ne- 
eeesary  for  tiie  attainment  of  sound  principles  of  construction. 

"Keverting  to  the  qneation  more  mimedlately  under  consideration,  it  is,  however, 
•sssntial  to  give  the  reqmsita  security  to  those  parts  which.  If  left  unsupported,  would 
invdve  the  public  as  well  as  ourselves  in  the  greatest  jeopardy. 

"Tlie  greater  portion  of  the  fire-boxes  of  locomative  boller^  a*  before  noticed,  have 
the  rect&ngular  form,  and.  In  order  to  eeonomlju  beat  and  give  space  for  the  furnaee, 
it  becomes  necessary  to  have  an  interior  and  exterior  shell. 

"Hiat  which  contains  the  furnaceia  generally  made  of  copper,  firmly  united  by  rivet^ 
and  the  exterior  shell,  which  covers  the  fire-box,  i*  made  of  iron  ana  ooited  by  rivela 
in  the  same  way  as  the  copper  fire-box.  Now  these  plates  would  of  themselves  be  to- 
tally inadequate,  unless  aupported  by  riveted  stays  to  anstun  the  preaaure.  In  fact, 
with  one-tenth  the  strain,  the  copper  fire-box  would  be  forced  inwards  upon  the  fiimace 
and  the  external  shell  bulged  outwards,  and  with  every  change  of  force  Uiese  two  flat 
surfaces  would  move  backwards  aAd  forwards,  like  the  sides  of  an  Inflated  bladder, 
at  the  jKunt  of  rupture.  To  prevent  this,  and  give  the  large  flat  snrfacea  ao  approxi- 
mate degree  of  strength  with  the  other  parts  of  the  boiler,  wronght  iron  or  copper 
atajs,  one  inch  thiok,  are  introduced;  they  are  first  screwed  int«  the  Iron  and  cop- 
per on  both  sides  to  prevent  leakage,  and  then  firmly  riveted  to  the  interior  and  ex- 
terior plat«i^  These  stays  are  about  six  inches  asunder,  forming  a  seriei  of  squarei^ 
and  each  of  them  will  resist  a  striun  of  about  fifteen  tons  before  it  breaks. 

"Let  us  now  sappoae  the  greatest  pcenure  contained  in  the  boilisr  to  be  200  Ib&OD  the 


■qnar*  ineli,  ud  w«  Iut«  t  k  S  x  200  =  1,300  lb*.,  or  U  ton*,  the  foro«  applied  to  » 

•qiwre  of  86  iDchee.     Kot  u  thoe  h  .  i  .     .         .  ,•  t  < 

of  niitainmg  fifteen  tone,  wa  have  4 

Maya,  but  tlia  preunre  it  noC  dlTided  aiDatigit  al 

tbmt  [wtaaare  ;   ooiweqaeDtt;  the  ratio  of  atrengtli  to  tli«  pressure   viU  be  aa  4|  to  1 

Dearly,  vhich  H  ■  rery  [air  proportion  for  the  reaiatiiiK  power  of  that  part. 

"  Wehave  treated  of  Ihe  udea,  but  the  lop  of  the  fire-box  and  the  end*  have  aliotoba 
protected,  and  there  being  no  plate  but  tha  cireular  top  of  the  boiler  from  which  to  at- 
tach ttaja,  it  baa  becnfauadmoreoonTeBient  and  equjUly  advantueooa  to  Mcuretboe* 
parti  by  a  aeriea  of  strong  wrought^iron  bara,  from  which  the  rooloflhe  fire-box  iiiua- 
pended,  and  which  effeotuallj  prerent  it  from  being  forced  down  upon  the  fire.  It  will 
"X  be  neeeaaary  to  eo  into  the  talcDlatioos  of  those  parta  ;  they  are,  whea  riveted  tc  "-- 


domo  or  roo^  of  snffioient  itreogth  to  reelat  a  praasure  of  300  to  400  Ibe.  on  the  iquar* 
inch.  This  ia,  bowerer.  geaeraUy  speaking,  the  weakeet  ]iart  of  the  boiler,  with  the 
eieeptioD,  probably,  of  the  flat  end  aboTe  t^  tnbaa  in  the  imoke-box,  it  not  carefnUj 


Nible,  of  maximum  strength,  I  hare  already  obaerved  they  should  be  of  the  cy- 
ical  form  ;  and  where  flat  ends  are  used,  tiiey  ahoald  be  compoaed  of  plates  one 
thicker  than  those  which  form  the  circumference.    He  flues,  if  two  in  nomber, 


"  In  the  flat  enda  of  oylindricsl  boilen,  and  those  of  the  marine  prindpl^  the  same 
rule  applies  as  regards  construction,  and  a  dna  proportion  of  the  parte,  as  in  those  of 
the  locomotive  boiler^  must  be  cloaely  adbsr^d  to.  Every  description  of  boiler  used 
in  manoiaetorie^  or  on  board  of  eteamen,  ehonld  in  my  opinion  be  constructed  to  a 
bursUng  pressors  of  400  to  600  lbs.  OD  the  square  incb  ;  and  locomotite  engine  boilen, 
which  are  aabiected  to  a  much  severer  duty,  toabunting  pressora  of  800  to  700  Iba. 

"It  now  only  remaina  for  me  to  state  that  internal  flues,  such  as  contain  the  furnace 
in  the  interior  of  the  boiler,  should  be  kept  as  near  as  potsibJe  to  the  cylindrical  form, 
Budu  WTOnebt-iroa  will  y-ield  to  a  furce  lending  to  crush  it  about  one  haU  of  what  would 
teu-  it  aauuder,  the  dues  should  in  no  case  exceed  one  half  the  diaineter  of  the  boiler: 
and  with  the  same  thicknesa  of  plates  they  may  be  cousidered  equally  safe  with  the 
otharparta.  Bat  the  force  of  eompresalon  ii  so  different  from  tlut  of  tension,  that  I 
should  advise  the  diameter  of  the  internal  flnea  to  be  in  the  ratio  of  1  to  S^  instead  of 
I  to  B  of  the  diaineter  of  the  boiler. 

"  I  will  not  trouble  you  with  a  deeeription  of  the  haycock,  hemiapherieal,  and  wagon- 
■hific  boilen;  they  are  all  bad  as  reapecta  their  powers  of  resistance,  and  ought  to  be 
entirely  disused:  I  shall  oongratolate  the  publio  when  they  disappear  from  the  list  «t 
those  constructions  having  tua  confidence  of  the  public,  and  tha  oonaideration  of  the 
niaa  of  seiance  or  the  practical  engineer. 

"  In  eoncluiion.  I  have  to  reoonimaad  attention  to  a  few  simple  rules,  which,  if  ear»- 
hlly  obsarred,  will  lead  to  the  moat  satisfactory  reaulti.    To  eonstnict  boilen  as  nearly 

■s  possible,  of  IT — ' *_- __*l   i  l^ —  ^i — ^j — i j*l^^_i. — yj  u.  ^* -t^  — 

ItDdrical  form 

half  thicker  til  . ,  __  .    . 

to  i>«  of  the  saffletiiiekuess  as  tha  exterior  shell;  and  tha  flat  ends  to  be  careAilly  stayed 

with  guaaeta  of  triangular  plate*  and  angle  iron,  firmly  connecting  tham  with  the  eir- 

eomfarenee,  ••  par  annexed  sketch. 

"The  DM  oignaaatt  I  eMuaatly  teoommand,  as  being  infinitely  superior   to^  and 

more  certain  in  their  action  and  retaining  pow- 

era,  than  stay  rods.  Oujseta,  when  used,  should 

■  be  placed  in  lines  diverging  from  the  centre  of 

Bthe  boilers,  and  made  as  long  an  the  poaitioa 

I  of  the  flues  aud  other  circumatancea  in  the 

3  conatructioD  will  admit     They  are  of  great 

3  value  in  retaining  the  ends  in  shapes  and  may 

fsafal-'^ '"' — 

'    W!lhtheseob«ervations,I  woulddire' 

i  tioQ  to  the  facts  I  have  endeavored  to  incul- 

'  cate.     Ton  will,  I  am  pennided.  Gad  them 

useful ;  and  I  trust  the  object  oontcmplated 

by  the  oommittee  of  your  nluable  Institation 

will  be   fully  attained,  in  the  aequiaitioa  of 

greater  security  and  a  more  perfect  prineiple  of  construction."* 

BotLcas (Azp^OMont  of). — "In  a  former  lecture  I  endeavored  to  explain  the  prin- 
ciples on  which  boilen  should  be  constructed,  and  the  laws  which  govern  the  strength 
and  other  propertiee  of  these  important  veesela  The  subject  of  eaostmetion  is  one  of 
fast  importance,  andtboae  forma  which  give  the  greateetsecurity  with  the  least  quanti- 
ty of  material,  may  be  considered  as  the  safest  examples  for  imitatior  — the  true  elements 
•  iKtnie  K  Leeds  ICKhuks-  iBltatlrm,  by  VUllim  FililisbK,  B*^,  a  £  F.  &  S.  aad  Ootrssn 
Hnka  orthe  lutltaU  el  Fiuaa 


no 


thapa^  And  dimeiiBitnui  Um  itodj  sf  tbe^pbilawpb«rM  wall  m  tA«  hands  of  tha  m* 
ohuiiv.  They  oontain,  within  oomparmtiralj  narrow  booodt,  *  fan*  wUah,  if  pro- 
perl;  gov  em  ed,  will  propal  tba  lai^eat  and  most  atately  TCual  uainatwrnd  aodtida; 
perfona  the  vork  ofatliouaaad  handiswMl  driTe  a  hnadrad  eara  loaded  witk  buadrada 
of  toDB,  at  the  spaed  of  the  i-wifteit  ra«s  hone,  fram  mm  citt«nity  of  tha  kingdon  to 
tb«  other.  Tliay  do  all  thii  aad  mora ;  they  impart  heat  and  eomlort  to  oar  dwetlinn 
— are  eaaeatial  for  tlia  reqniramenU  of  our  domeetio  arFangamanta, — and  under  toa 
ooatral  of  judieiou*  nuinagamaiit,  will  adTano*  tha  iiit«l«ata  of  eommerea,  and  eontri- 
bute  tolhe  epjojoieiita  of  driiiiad  exiataiwa.  , 

"  Keverae  the  piotim^  and  entnut  tha  coBelmctiOD  and  manaoMaent  ta  tha  haadi  of 
incapaeit;  aiid  ignoraoea,  or  (ha  raoklaM  foUy  and  hardilwod  M  bneled  Mcnritj,  and 
daatL  and  daalrnetioB  foUov  m  a  raanU.  wban  tba  miaabtrfi*  dona,  wa  then  b^b 
t»  gaeaa  at  the  oaaaa^  and  to  lasMnt  tha'  inooo^danta  aonfldnaa  vbieb  led  to  Uie 
emplojiceat  of  inoompolonej,  aad  all  tboaa  ernin  of  jadgmant  whioh  ioTuiablj  pre- 
sent themselTet,  not  before,  Dut  afkr  the  erent  Hov  often  do  we  hear  of  the  moat 
lameDlabla  aosidaot*  tacmiaBtiag  ia  the  destractioa  of  life  and  property,  and  how 
often  tlo  wa  lament  (when  too  iate)  the  oanaea  whioh  led  to  those  fiightfiil  cataatro- 
[jiasl  All  these  aooideoU  might  be  praraDted,  and,  inatcad  of  Baingeteam,  whiob  *e 
now  do  in  our  maitafMftoriei,  at  a  pteKure  of  5  to  SO  lb*,  on  the  sqnara  inch,  we  might 
with  equal  saTetjuae  il,  and  eiyoy  tlte  adrantage  of  its  superior  ecoDC-ny,  at  60  lb*,  on 
tha  incA.  It  shall  be  my  duty  to  ^nt  out  how  thiimay  be  aoeomplishad.  and  1  bop« 
in  tbase  eudeavors  to  have  the  anpport  of  every  well  wisher  for  increased  seenrity  to 
the  publio,  and  enlarged  eoonomy  in  the  Tarted  requirementa  of  the  ur  ~    '  -' 


before  I  attempt  a  solution  «  this  difficult  qnestion,  I  would  first  direct  attentioB 
at  a  few  lustM  whiah  bear  more  direotly  npoo  tha  qnaatioB  now  ■!  inne. 

"  Various  nations  are  eotartainad  aa  to  ui*  oausaa  of  boiler  exploaion^  and  Mientifte 
man  are  not  always  agi'aed  as  to  whether  they  arise  from  eieeeaivs  prearars  due  to  the 
aeoDmiUBtiou  of  heat,  or  to  sona  other  oanse,  sooh  a*  tha  ezploaioa  of  hydrc^o  gaa, 
generated  by  the  deconij>ositioa  of  water  anddeDly  throtrn  on  heatwd  platea,  of  whioh 
we  have  an  exaeedingly  indefinite  eoaaeption.  That  of  the  deoom  position  of  water  ie,  I 
belieTe,  a  somewhat  prevalent  opinion,  bnt  1  apprehend  ft  cannot  be  the  ioTariable 
oaoie,  ioasmuoh  as  in  tliat  ease  we  mnat  assmne  the  boilar  to  be  nearly  empty  of  water, 
•ltd  the  platea  oTer  the  furaaoe  red  hot. 

"  It  is  not  unreasonable  to  snppoie  that  a  foree  of  sush  snddao  origin,  and  eo  imne- 
diate  and  deatmetiTe  in  itsafiacia,  should  snggast  thepresenee  of  an  expIoaiTe  mix- 
tnre;  but  I  think  it  will  be  difficult  if  not  impossible^  to  aeeoant  fbrthe  aceuinalstion 
of  a  suffioiant  quantity  of  hydrogen,  without  the  presenee  of  oxygen  and  other  gaaei^ 
in  their  daa  proportiona,  to  form  aa  sxploaire  oompoand.  Nov  ae  these  equiTiilenla 
eaouot  be  i^enerated  all  at  ocoe  by  the  simple  deoompositjon  of  water  (admtting,  for 
the  moment,  that  tha  water  is  dacomposedk  wemnit  look  for  some  other  oause  lor  the 
fatal  and  destructive  accidents  whioh  of  late  yeais  have  beeome  so  prevalent. 


"  In  treating  of  thja  subject,  I  hope  to  show  not  only  what  ara  the  probable  i 

ploeioDB,  but^  what  appears  equally  important,  what  ara  not  the  oauses.    f 

theories  (some  of  them  eieea^ngly  problamatiGal)  have  been  brought  forward  oi 


•KploeioDB,  but^  what  appears  equally  important,  what  ara  not  the  causes.    8a  many 

theories  (some  of  them  eieea^ngly  problematioal)  hav    *"     "  """ """ ^  "~  "" 

•ooaaioD  of  disastrous  axplouoas,  that  it  reqnirea  the  u 

anmatances  before  they  are  generally  admitted.    To  ai 

to  the  precise  condition  of  the  boiler  and  furnace  befo 

poasible,  as  most  frequently  the  parttea  in  charge  and  from  whoee  mismanagement  and 

neglect  we  may,  in  many  oue^  date  the  or^in  of  the  oecDrrenoe,  are  the  firat  to  be- 

eome  the  viatima  of  their  own  indiscratioD,  and  we  can  only  judge  from  the  haroe  and 

devastation  that  ensues  as  to  Che  immediate  eanse  of  the  event. 

"From  this  it  followa  that,  io  many  of  the  eiiplorian*  on  reeord,  few,  if  any,  of  the 
real  oircumataiuMB  of  the  oase  are  made  known,  and  wa  are  left  to  draw  oonclusiona 
from  the  appearaaeea  of  ths  ruptored  part^  and  the  tenifio  conseqnences  which  too 
frequently  follow  as  a  reanlt  This  want  of  evidence  as  to  the  precise  condition  of 
a  boiler,  with  all  ite  valves  and  monntinga,  preceding  an  enloaion,  is  much  to  be  re- 
gretted, as  it  cauaee  a  degree  of  mystery  to  surround  the  whole  transaction ;  and  tha 
vague  and  sometimea  inaccurate  testimony  of  witnesses  but  too  often  bofflea  all  attempts 
at  reeearoh,  and  createa  additional  cause  of  alann  to  all  thcaa  expoasd  to  the  oaoo^ 
ranca  of  similar  dangers. 

"In  tlie  discussion  of  this  sobject  I  shall,  however,  eadsavor  to  traea,  froas  a  nnmbar 
of  esaiuplea  in  which  Ihave  been  personally  engaeed,  and  from  othen  which  have  oome 
to  my  kuDwledge,  the  causes  which  have  lad  to  £ose  disastrous  effects ;  and  prnidad 
I  am  snccessfurin  the  discovery  of  the  tme  origin  of  the  majority  of  thoae  oecurren- 
oea,  we  shall  have  less  difficulty  in  devising  and  applying  the  neceasaiT  remadiea  for 
tiiair  preveutioD. 


■  at  ranoalag  wUoh  I  itiBU  ha**  •• 
fbUov  in  Uiu  iiiTeatigiliiiii,  1  iriib  it  to  be  uodentood  that  it  ii  not  mj  iottationt* 
(MM  daabuaad  fsar^  iotka  pnUia  mind,  ealcBUtad  to  arraat  the  progren  of  ooDimar- 
wt  ealerpriae,  Of  to  arippla  tha  aoargiga  of  mfchanioal  BkilL  On  th«  contrary,  1  av 
M«M  Muioma  to  ptamota  th«  advasMmant  of  the  mttvl  arti,  to  increaa*  our  ooaA- 
deaaa  in  the  applioatioB  of  iaeraaaad  praaiare,  and  to  tceare  irithin  moderate  bounds 
ike  aeonomioal  andnaeAilaiBpktjnientirf  oneof  themost  povarfnl  igenta  arer  knows 
in  the  hiator)'  of  praotieal  aoieace.  Hy  object  in  this  inquiry  vili.  therefur^  bo  to 
•alai^  oar  ipben  of  aetlon  by  a  mora  comprehaniiTe  knowledge  of  the  subjeot  oa 
vkioh  it  traatt ;  to  indnoe  greater  oaation  along  with  improTad  ooiietrDotion  ;  and  ta 

eore  eonfideac*  in  all  thoae  reqniramflata  ewential  to  tlie  pnblie  •aoarity. 

J*  for  th*  taU  omNdMatioa  erf  tkia  mbjeot,  it  viU  be  iMoesHu;  to  imio  it  into  Iha 

lad  istarsal  praMare. 


wwR  haada ; 
taL  BoUcrei 


"li  BxploaiotMfwadasad  trata  aoUapea. 

"Mh.  Eiptosione  from  dafectiTS  coDitraetion. 

"tfth.  Ei{daaioHa  arising  ftam  lUBmaaagemeDt  or  Ignoranea ;  and 

"•th.  Tb«  T«ai»£«a  applicable  Kit  tho  prerention  of  tbaae  aoeidantai 


eaoalof  tena  oontinnoua  iDereauiig  preemre 
ta«MM  of  aeeape,  ia  probably  the  imncdiata  oanee  of  ezploaion ;  in  aome  iiutantea  it 
ariaea  ttwa  daJUtCDCy  of  water,  but  aoddenU  of  thia  kind  are  oomparatiTely  few  ia 
aamber,  at  we  often  And,  in  traciag  the  canaea,  that  they  hare  their  orq[in  in  andue 
preanir^  emanating  from  progreaiive  aeeamolaUon  of  iteam  of  great  foroe  and  denaity. 
Lat  OB  take  an  example,  and  we  ehall  Bad  thai  a  boiler  uader  the  iafluenoe  of  a  fnr- 
aaoa  in  actiTe  eooibxwtioB  wiU  gattente  an  immense  qnanti^  of  ateatn ;  and  unlea*  tbia 
i>  carried  <rfr  by  the  aafetT-Talre  or  the  nanal  ehanneU  whenio  generated,  the  greateat 
iangerniay  be  appMhended  by  the  oontiDnons  increaie  of  prtasare  that  ia  taking  plaaa 
wilfain  Uie  boiler.  SnppoM  t&at,  Iroia  some  oanx^  the  ateam  tboa  acoiiniuUt«l  doe* 
Ml  aaeape  with  the  aame  rapidity  with  which  it  ia  ganented, — that  the  aafety-Talraa 
■ra  eithar  isuleqaats  to  the  fall  diaoharsa  of  the  aorploa  ateam,  or  that  they  are  an- 
tiraly  inoperative^  whiehit  aomatlmaa  the  eaae, — and  we  haveat  once  the  clae  to  tin 
iujntioua  conaeqnencea  which,  *e  a  matter  of  fiicl,  are  enre  to  fbtlow.  The  cTent  may 
b*  proeraatiDsted,  and  repeated  triala  of  the  ant«oni«tie  forcaa  from  within,  andthare- 
■ietanfe  of  Uie  platea  from  withon^  may  ooenr  without  any  apparent  danger,  bat  theaa 
ezperimenta  alUn  r(_p*ated  will  at  langtb  iiritira  the  rfaiatii^  powers  of  the  materia 
aaktbaBltinatimiwill  bathe  arrival  of  the  ktal  moment  whan  thabalsaoe  of  the  two 
iHilea  ii  destroyed,  and  axploaion  enauea.  How  very  oltaa  do  we  find  thia  to  be  the 
traa  eaaaa  of  aecidenta  anaing  from  ertrama  intarual  preaanre^  and  how  very  eaaily 
thaec  aooidenls  m^t  be  aToidad  by  the  attachment  of  proper  aafety-Talvea,  to  allow 
the  ateam  to  eacape  and  relieve  the  boiler  of  thoae  aeTare  triala  which  altimately  lead 
ta  deatrnctJOD  I  If  a  boilar  whose  ganeratiTe  power  i*  equal  to  10(^  be  worked  at  a 
paasoreof  lOlba.  onthe  aquareine^  tbearaaof  tb«  asfety-TalTeadioaldalao  be  equal 
t*  lOC^  in  order  to  prevent  a  cootaoaoaa  increase  of  praaanra ;  or,  in  oaae  of  tJia  adheaioa 
•d  any  of  th*  r*lT«^  it  is  desirable  that  Uieir  areas  ahouH  ooUattiTely,  be  equal  to  )  oa 
Iftwoormore  Talvee  are  used,  lOOor  110  wontd  then  be  the  mewureof  outlet*  Un- 
der thasa  preoautioBi^  and  with  a  binler  ao  eonitructed,  the  risk  of  aeddent  ia  greatly 
dhadniebad;  and,  proridad  on*  oftheTalvea  ie  kept  in  working  order  beyond  the 
raaah  of  interfeiwnoe  by  the  engineer,  or  aay  other  ptnon,  ws  may  ventare  to  aaauma 
that  the  maana  of  esaape  are  at  hand,  irrespectlTe  of  the  temporary  stoppage  of  the 
Mai  ehannela  far  earrring  off  the  ateam. 

"So  Btaayacaideataliaveooenrred  from  thia  canse — the  defective  state  sftha  eafety- 
Talree — that  I  muet  requeet  attention  whilst  I  enumerate  a  few  of  the  moat  prooiinant 
ease*  that  have  oorae  before  me.  lathe  year  ISlfiatremendoiueniloaion  tockplaoeat 
aeottonmillinBolbni.  The  birilen,  three  in  number,  were  aituated  under  the  null,  and, 
from  the  unequal  oapadty  and  imperfect  atateortheaafety-valTes  (as  they  were  proba- 
■vj-t-^i  .  •--^■'■•"^'-I'noittbeweakeetboilertoakplaee,  which  tore  np  the  platan 


Uy  UA\  a  terribia  aii^osiiMi  of  tbe  weakest 
■liiag  the  bottom,  and,  the  steam  baaing  no  on 
Mxtthe  furnace  demoliahingtbabuildiDgiD 


_  in  that  direction,  bnt,  tearing  ap  the  top  on 
tbe  opposite  aide,  the  boiler  was  projected  upwards  in  an  oblique  direction,  carrying 
the  flours,  walla,  and  every  other  obstruction  befbreit;attimately  it  lodged  itself  aoroai 
the  ntlway  at  aomcdiatanoe  torn  the  building.  Looking  at  the  diaaatrous  consequen- 
ees  of  this  accident,  and  the  number  of  penoni  (from  IA  to  IS)  who  lost  their  live*  on 
th*  nrwaeiiiii,  it  became  a  aut^eet  of  deep  interest  to  the  community  that  a  close  in- 
Teatigatioa  diould  immediately  be  inatitiited,  and  i  recommeDdation  followed  that  eveiT 
'  '  wnrtH  vtT,,  that  the  ffanamdve  pavan  of  s  boiler  bHea  aqual  toaclTM 

»,wt»,  IhaaFaatfikti^a^-T^s  Amid  aba  tuN 


fracaatioD  ihoaU  ba  wed  in  the  oonitruotitm  m  veil  m  the  mantgenient  of  boil. 

"Tbe  next  fatal  oooarTenae  on  record  in  thia  diitrict  vm  >  boiler  et  Aehloa-nndar- 
Lyn«.  which  eiuloded  undsr  umilsr  circumdBncei,  Demelj',  &om  exoMsive  interior 
preseure,  when  lour  or  fire  Uvea  were  loat ;  end  agwa  at  Hjda,  where  >  aimilar  aeoi- 
dant  occurred  from  tlie  tarns  caua«^  wliich  waa  alterwarda  traced  to  iLe  ioaane  act  of 
tbe  itoker  or  engineer,  who  prevented  all  meana  for  tiieBteaiQ  to  eteapeby  tying  down 
tbe  aafety-valve. 

"There  wM  a  boiler  explouon  at  Malaga,  in  SjMin,  Mme  vean  aiaea,  and  my  reaaon 
far  oolicing  it  in  this  place  ii  to  show  that  exploAioni  maj  Se  apprehended  from  other 
w  thsQ  thoae  eaameiat«d  in  ths  dlTiaions  of  tiiii  inquirj,  and  one  of  tbeaa  ia  w- 
-^ion.  Dr.  RiMerbrandt  aava,  in  i  paper  read  bafpra  the  Inatitution  of  Civil  En- 
ra  by  an  emiDent  chemist,  Mr.  Wegt — 'That  a  audden  orolution  of  atean  nnder 
oircuoiBtances  of  incruatation  ia  no  uncomiDon  occurrence.'  In  leveral  inatanoea  I  have 
tuDwn  thia  to  bo  the  caae,  particnlarlj  in  marine  boiler^  where  the  incmatation  from 
■alt  water  becomee  a  aeriaua  grisTance,  either  aa  regard*  the  duration  of  the  boiler, 
or  the  economy  of  faeL 

"  If  it  were  auppoaed,  aa  Dr.  Bitterbrandt  obaerrea,  that  the  boUer  waa  ineraated  to 
the  extent  of  half  an  inch,  it  would  at  once  be  aeen  that  nothing  waa  more  eaay  thanto 
heat  the  boiler  atrongly,  even  to  a  red  heat,  without  the  .mmediata  a    '     '    ' 


Under  tlieae  circumaianoea,  tlia  hardened  depogii^  beiue  firmly  attaohed  to  the  platen 
and  lorniiug  an  imperfeet  conductor  of  beet,  would  tend^p'eady  to  increaae  the  tempe- 
rature of  theiron;aadthedilfereDceof  temperatura,  thua  induced  between  the  iron  and 
the  incruatation,  and  the  greater  expansibility  of  the  ii'od,  would  eauaatha  incruatation 
to  aeparate  from  the  platea,  and  the  water  raahing  !□  between  tbem  would  generate  a 
oonaiderable  charge  of  highl;  elattio  eteam,  and  thua  endanger  the  aeourity  of  the  boilera. 


thus  described  by  Mr.  Hitlc ; — 'I  Lave  aeoertained  t)  .  _  .  ._  .  .  . 
aalt  waa  formed  on  the  lower  part  of  the  boiler,  imioediately  over  the  Sre,  and  ao  far  at 
it  extended  the  plalea  appear  to  have  been  red  hot,  being  thereby  mudi  weakened 
and  hence  the  ezptoeioo.  He  ordinatr  working  preaaure  of  the  boiler  is  130  tba.  per. 
•qnnre  inch,  and  perhapa  at  the  time  of  the  eiploaion  very  maob  aboYe  that  preasar^ 
aa  there  waa  only  one  email  lafety-valve  of  two  and  a-balf  inches  diameter.  Th* 
boiler  waa  only  two  feet  six  inchea  diameter,  and  twenty  feet  long.' 

"  iDorustation,  exclusive  of  being  dangeroDf^  is  attended  with  great  expense  and 
bjury  to  the  boiler  by  ita  removal  In  the  case  of  the  trantatlaatio,  oriental,  orother 
long  aea-goiog  veaaels,  even  alter  the  use  of  brine-pompa,  blowing  out,  Ae,,  a  Terv 
large  amount  of  inerostation  is  formed,  and  considerable  sums  of  money  ate  expended 
eiea  voyage  to  ramova  it 

"  Other  eiploaiona  of  a  more  recent  data  are  thoae  whioh  oocurred  at  Bradford  and 
Halifiix.  They  are  still  freah  in  the  recollection  of  the  public  mind,  and  are  to  well 
known  aa  not  to  require  notice  in  thia  plaoe. 

"I  cannot,  howeTer,  leave  thia  pei-t  of  theanbject  without  reverting  to  an  acoident 
which  occurred  on  the  lAncaahire  and  To rkabire  Railway,  which  had  its  origin  in  the 
aame  cause — exceasive  internal  preaanre.  Thia  accident  la  tba  mare  peculiar  aait  led 
to  along  mathemsLicaldisquiiition  aa  to  tha  nature  of  the  forces  which  produced  reaulta 
at  once  curious  and  intereBting.  The  conclusions  which  I  arrived  at,  although  ^iracti- 
^'y  rig/U,  utrt,  houKver,  amnhred  bg  tame  malAematuailg  vrvng,  aa  they  were  firm- 
ly combated  by  aaveral  eminent  mathematiciaiis;  but  notwithatanding  the  number  of 
^abraic  fonnuhia  and  the  learned  diaeusaions  of  my  frienda  on  tikat  oocasion,  I  have 
been  unable  to  change  the  opinioas  I  then  formed,  (or  others  more  concluaive. 

"The  accident  here  alluded  to  occurred  to  the  'Irk'  locomotive  engine  which,  in 
February,  ]74G,  blewup  andkilled  the  driver,  the  stoker,  and  another  person  who  waa 
alanding  near  the  apotat  the  time.  A  great  difference  of  opinion  aa  to  the  cause  of  tiiia 
accident  waa  prevalent  in  the  minda  of  thoae  who  witneated  the  exploaion,  aome  attri- 
buting it  to  a  crack  in  the  copper  Sre-boi,  andotJiers  to  the  weaknaaa  of  the  staya  over 
the  lop.  Jieitherof  these  opiniona  was,  however,  correct,  aa  it  waa  afterwards  demon- 
atmted  that  the  material  was  not  only  anlirely  free  from  cracks  and  flaws,  but  tba  stays 
were  proved  sufficient  to  resist  a  preeeure  of  IfiUtoSDD  Iba  on  the  aquareiuch.  The  true 
cause  «aa  afterwards  aBcertoined  to  arise  from  the  faatenins  down  of  the  aafcty -valve  of 
the  engine  (an  active  fire  being  in  operation  under  the  boiler  at  tba  time),  which  wu 
nnder  Uie  shed,  with  tlieateamup,  ready  to  start  with  the  early  morning  train.  The  ef- 
feetof  this  wustbeforcingdown  otthe  top  of  the  copper  fire-box  upon  the blaaing em- 
ben  of  the  fumaoe,  which,  acting  upon  the  piineipte  of  the  rocket,  elevated  the  ^er 
and  engine  of  20  tons  weight  to  aheigbt  of  80  feet,  whidi,  in  its  asoent  made  a  Bumnienat 
in  the  air,  paaaed  through  the  roof  of  the  ehed,  and  ultimately  landedatadiatanoeofSO 
yarda  from  ita  original  poaition.  I^e  question  which  eicitadmoat  interest,  waa  the  ab> 
•olDte  force  required  to  fracture  the  &n-box,  its  peonliar  properUea  when  once  libaratac^ 
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■ad  the  elutie  or  continQoai  povna  in  o[>eritioa  irhich  for««d  the  vngine  from  iU  p1»oe 
to  an  pleratioD  of  SO  (e«t  /rom  the  poutioD  in  which  it  atood.  An  cluborata  mathe- 
matiul  discnaaloa  eoBQed  rvlative  to  the  nstare  of  theu  forcei^  which  ended  in  the 
opioion  that  a  preaaa re  anScient  to  rapture  theflre-boi,  wu,  bj  it*  coutinuoui  action, 
■officient  to  eleratc  the  boiler  vti  prodnce  the  reiulte  which  followed.  Another  re^ 
■on  wu  Kuigned,  n4[Qely,  Uut  an  accnmnJited  force  of  elaetJa  vapor,  at  a  high  tem- 
perstnre,  wiu  no  outlet  throogh  the  Talxea,  harinetuddenlf  bnnt  npoa  the  glowiDg 
embers  of  the  furnace,  woaldahaivetheproduGtaQf  combiution  with  their  eqniTalenta 
of  oij^n,  and  hence  eiploaioD  taileirti.  Whether  one  or  both  of  theae  two  oaDiea 
were  in  operatioa  ii  probkblj  difficult  to  determine  ;-«t  all  evenly  we  hare  in  manj 
instances  precisely  the  same  reeotle  prodneed  from  similar  oausei^  and  nnlesa  greatw 
precaution  is  used  in  the  preTaatioD  of  axceasiTS  prelaaie,  we  may  naturally  expect 
a  repebtian  of  the  laiue  utal  coDaeqnences. 

"ThepreTsntiTca  against accidaota  of  thia  kind  ar4^  veU-oonitrneted  boiteraof  the 
rtroneeet  form,  and  duly  proportioned  ufety  Talvea;  one  nndsr  the  immediate  eon- 
trol  m  the  engineer,  and  the  other,  as  a  reaerTa  nnder  die  keeping  of  aotue  oompeteal 
aathoritv; 

'SJ.  S:^ladont  bv  defieitiuj/ 0/ loater. 

"This  diTisJonofthe  nibjeet  requires  the  ntiooat  eare  and  attention,  aa  theeirenm- 
itanea  of  builen  being  short  of  water  it  no  annsnal  oocnrrenoe.  Imminent  danger 
frequently  ariaea  from  thia  caoae ;  and  it  cannot  be  tiM  fMeiblj  impmssd  npon  the 
minds  of  engioeera,  that  there  it  no  part  of  the  apparatus  eonatitnting  themoantinga 
of  a  boiler  which  require  greater  attention — probablj  the  lafety-Talvet  not  excepted 
— tlikn  that  which  euppliea  it  with  water.  A  wetl-coDitmctea  pnmp,  and  aelf-acting 
{tedem,  when  boilers  are  worked  at  a  lowpreainre,  are  indiapantable ;  and  where  tha 
latter  cannat  be  applied,  the  glass  tnbalar  gangt^  ateau^  and  water  cocks  most  have 
mora  than  ordinary  attention.  * 

"Id  a  properly  coiutracted  boiler  every  part  of  the  metal  exposed  to  the  direct  aettOB 
of  the  fire  ahould  be  in  imoiedi ate  contact  with  the  water,  and,  when  proper  proviaioB 
is  made  to  maintain  the  water  at  a  snffieient  height  above  the  part  of  the  plates  so 
axpoeed,  accidents  can  never  occur  from  this  cauae.  , 

"%ould  the  water,  however,  get  low  fivm  defects  in  the  patap,  «r  any  stopple  of 
the  regnlatiog  feed  valves,  and  the  plates  over  the  fnmace  become  red  hot,  we  than 
risk  the  bursting  of  the  boiler,  evea  at  the  ordinary  workiDgpressnre.  We  have  no 
occasion,  underench  circanutancea.  to  search  for  another  eanse,  from  the  fact  that  the 
material  when  raised  to  a  reS-heat  haa  lost  about  flv»4iitha  of  its  strength,  andaCiree 
of  leas  than  one-siith  wilt  be  foood  amply  sufficient  to  bear  down  the  plates  direct  upon 
the  fire,  or  to  barat  the  boiler. 

"When  a  boiler  becomes  short  of  water,  the  first,  and  perhapa  the  most  natural 
action  is  to  run  to  the  feed  valT<^  and  pnll  it  wide  open.  Thia  certainly  remedies  the 
deficiency,  but  increases  the  danger,  by  saddenly  pouring  upon  the  inoandsaceutplatei 
a  larse  Mij  of  water,  which,  ooming  in  contact  with  a  reservoir  of  intense  beat,  is 
calculated  to  prodnce  highly  elastic  steam.  This  hnt  been  hitherto  controverted  by 
several  eminent  chemists  and  philosophera ;  but  I  make  no  donbt  snch  is  the  case, 
tulesB  the  pressnre  has  forced  the  plates  into  a  concave  shap<^  which  for  a  time  would 
retard  the  evaporimtioD  of  the  water  when  suddenly  thrown  npon  them.  Soma 
curioDS  experimental  Ikcts  have  been  elicited  oritbis  subject^  and  thc«e  of  H.Bontigny, 
and  Professor  Bowman,  of  King's  College,  London,  show  that  a  small  qoantitvof  water 
projected  npoD  a  hot  plate  doea  not  touch  it;  that  it  forms  itself  into  a  globnlesni^ 
ronnded  with  a  thin  film,  and  rolls  about  upon  the  plate  withoat  the  least  appearana* 
of  evaporatinu.  A  repulsive  action  takea  place,  and  these  phenomena  are  explained 
npon  the  supposition  that  the  spheroid  has  a  pei'fectly  reflecting  surface,  and  oonaa- 
qnently  the  h!>Bt  of  the  incandeacent  plate  is  reilected  back  upon  it  What  is,  how- 
ever, the  most  extraordinary  in  these-experitaento,  is  the  fact  Uiat  the  i^Iobnle.  whilst 
rolling  npon  a  red  hot  plate,  never  exceeds  s  temperature  of  about  SO*'  of  Fahr. ;  and 
in  order  to  produce  ebullition,  it  is  necessary  to  cool  the  plate  until  Uie  water  begins 
tu  boil,  when  it  is  rapidly  dissipated  in  steam. 

'"Ilie  experiments  by  the  committee  of  the  Franklin  Institute  on  Ibii  antject,  glv« 
some  interestiag  and  useKil  resalta.  That  committee  found  that  the  temparatora  at 
which  clean  iron  vaporiied  drops  of  water  was  381^  of  Pahr.  He  development  «f  a 
repulsive  force  which  Ihaveenaeavored  to  describe  waa,  however,  ao  rapid  above  that 
temperature,  that  dropa  which  required  but  one  second  of  time  to  disappear  at  the 
temperature  of  maximum  evaporation,  required  162  teoonda  when  the  metal  was  heated 
to  SflS"  of  Fahr.  The  committee  go  on  to  state  that — 'Oneonnce  of  water  introduced 
into  an  iron  bowl  three-siiteentha  of  an  inch  thick,  and  anpplied  with  heat  by  an  oil- 
bath,  at  the  temperature  of  MS",  waa  vaporiisdiu  fifteen  aaconda,  while,  at  the  initial 
temperature  of  BOT%  that  of  the  moat  rapid  evaporication  waa  thirteen  aeoandi.' 


..jogic 


318  Bon^its. 

"IIm  cooling  affHt  of  A«  metal  ii  hira  itrikingl;  anrnpltJlAd  hj  tha  inentMd 
Fua^tj  of  tha  eraporiudoii,  which  ftt  ■  r«di]ccd  taraparature  of  SB'  i>  effected  in 
Ikirteen  iiutead  of  Bftawi  »eooncls. 

"Thii  doeaBot^  boweTer,  hold  good  in  ever;  owe,  Man  inereutd  qnantitj  of  mler, 
m.y  from  oae-«ighth  of  anonnoe  to  two  ODDoes,  thrown  apoa  heated  platei,  ratted  the 
tempai'atnra  of  Taporiattian  from  U0°  to  SOO"  Fahr. ;  thus  clearly  ihowing  that  the 
time  pcq Hired  Ibr  the  geaerstion  of  eiplosiTe  Bteam  under  these  eircnmatancee  is  at- 
tended with  danger;  asd  it  majbadonbted  whstber  tho  ordinarjiafetj  Talves  maj 
B^  be  wholly  inadequate  for  iti  escape. 

"  Knmerons  eismplee  maj  be  quoted  to  show  that  explosions  from  df ficiencj  ai 
water,  although  less  frequent  than  tfaose  ariains  from  undue  pressure  are  by  do  means 
nneommon.  They  are  nererthsles*  comparatively  few  in  number,  and  the  prcTsn- 
tiTSB  are  good  pumpe,  self-acting  feeders  (when  tncy  can  be  applied),  and  alt  thoae 
wnvenieaeea,  such  as  wateiuxicks,  water-gaugea,  Soate,  alarms,  and  other  indieali>ni 
«f  (ha  loas  aad  reduction  of  water  in  the  boiler. 

"  id.  StplvBoiu  fTBttteid fr*»  eoltt^M. 

"Accidents  from  this  cause  can  scarcely  be  called  explosian^  asthey  arise,  not  from 
internal  force  which  bursts  the  boiler,  but  from  the  suMen  notion  of  a  Yacnum  within 
it.  In  high  prassnre  bralara,  from  their  snparior  strength  and  circular  form,  these 
aeeideota  ■eldom  occur,  and  the  law  prtssnre  boiler  is  eBeotanlly  guarded  against  it  by 
a  Talve  wtiich  opens  inwards  by  tlie  pressure  of  the  atmnepbere  wheneTer  a  vacnum 
ODOurs.  In  some  cases  a  collapse  of  the  internal  flues  of  boilers  has  been  known  to 
take  place,  from  a  partial  vaonnm  vithin,  which,  united  to  the  prnenre  of  tha  steam, 
ku  forced  down  Uie  top  and  sides  of  the  flue,  sad  with  fatal  effect  discharged  thecon- 
tanta  of  tha  boiler  into  the  ash-pit,  and  destroyed  and  scalded  every  thing  before  it  A 
«  of  this  kind  occnrred  on  the  Thames  on  board  theeteamer  Yictoria,  bc" 


yearf  siDce,  when  a  number  of  perEOns  lost  their  lives,  and  aeri one  injury  was  sustained 
m  all  parts  of  the  veaael  within  reach  of  the  steam.  This  accident  oonld  not,  however, 
be  called  an  explosion,  butacollapaa  of  theintemal  floes,  which  were  of  large  dtmea- 
sieni,  andthe  cooseqaent  disehatjie  of  large  qanatities  of  steam  and  water  into  the 
space  ^upied  by  the  engines. 

"One  or  twoeaaes  wliich  bear  more  direothfoD  this  point,  are,  however,  on  record, 
and  one  of  them,  which  took  place  in  the  Hold  mineain  Flintshire,  was  attended  with 
explosion.  The  partienlan,  as  given  by  Hr,  John  Taylor,  will  be  fonud  circamstaa- 
tially  recorded  in  the  first  Tolume  of  the  Plulatophieai  Xajro""''  '^i*  oeourrence 
seems  to  prove  that  mre&etion  produced  in  the  flues  of  a  high  preesure  boiler  may  de- 
termine an  exploajoB.  The  boiler  which  exploded  belongedto  a  set  of  three  feeding  tha 
same  engine;  the  fuel  used  was  bituminous  cobL  The  hrnace  doora  of  all  three  of 
tie  beilara  had  been  opened,  and  Ue  dampera  of  two  had  been  elosed,  when  a  guat 
of  flame  waiaaentoianM  from  tiiemouthof  the  furnace  of  these  latter,  and  was  imme- 
diately followed  by  an  erolosion.  The  interior  line  of  tJiia  boiler  was  flattened  from 
the  sides,  tiie  flue  aad  ihell  of  tha  boiler  remaining  in  tbeirplacea,  and  the  safety-ralTe 
npoK  the  latter  not  being  iq}nred. 

"  Other  aimilar  eaaea  of  ooUapee  might  be  stated,  but  as  most  of  them  have  been  at- 
tended by  a  defeetiTe  snpply  of  water  in  ttie  boiler,  the  plates  over  the  flre  having  be- 
oome  heated,  they  can  searcely  be  inclnded  in  the  category  of  thia  elus  of  accidents, 
andmore  property  belong  to  those  of  which  we  have  just  treatei^ — eiploaione  from  a 
deflaiancy  of  water  in  the  boiler. 

"It  ia,  nererthelen,  necessary  to obeerTe,  that  cases  of  collapse  should  be  cardblty 
guardad  ag^Dst,  as  the  great  source  of  danger  Is  in  die  eeoape  of  hot  water,  whic^ 
with  the  ateam  ganenltM  by  it  produaes  death  in  one  of  its  worst  and  most  painful 

^num  ralTo,  and  oarefOl 

"  This  is,  perhap^  one  of  the  moat  important  divisions  that  can  p«snbly  engage  our 
attention,  and  on  which  it  shall  be  m^  duty  to  enlarge.  In  a  preriona  inquiry  I  have 
already  shown  the  nature  of  the  strain  and  the  uUimatv  resiatanee  which  the  material 
used  in  the  construction  of  boilers  is  able  to  bear.  We  have  not,  however.  In  all  cases 
shown  the  distribution  and  position  in  which  that  material  shonld  be  placed  in  order 
toattain  tha  maiimnm  of  strength,  and  afford  to  the  public  greater  security  in  there- 
dating  powers  of  vessels  aubjeet  to  severe  and  sometimes  mi  Dooa  pressure.  This  is  a 
nl^eot  irf  such  importance  uat  I  shall  be  under  the  necessity  of  trespass  ing  upon  your 
timet  in  esdeavonng  to  point  ont  the  advantages  peculiar  to  form,  and  Uie  nse  of  a 
■wind  and  perfeet  syateoi  rf  oonttruotion. 

"For  a  nnmber  of  yean  the  bayoock,  hemiapherieal,  and  wagon-ahaped  bbilars 
were  those  genatally  !■  ns« ;  and  it  was  not  natil  high  preesure  steam  wsa  first  Intro- 


ihfii  int^  C™y»n".  ""t  tli»  ■jHiulri**!  form  with  h«miip^»ria«l  «ndi.  uidthetaroMa 
mdtr  the  boilar,  came  iate  oM.  HabMqueiiUy  tliU  nir«  va;  to  the  introduuuon  of  • 
Uin  iaUroal  flua  •itcadiog  tli«  wbole  laaglh  o(  tha  boilar, 'aad  is  thii  ih«  furnaoa 
wa*  placed-  Fur  man;  j«at«  this  va>  iIm  bait  aod  moat  acoaomioal  bailer  in  Ci  r>- 
T»ll,  and  ita  intn>duiitioa  into  thia  ooantry  haa  effMlad  gr«at  improTemanta  in  tha 
•conomj  or  fual  aa  wdl  aa  tka  ■trengtli  <>(  the  boiler,  tkieral  attempla  baia  bean 
mada  to  improTe  thia  boiler  bj  cultiu^  ***/  ""^  ^^'  "'  '^  '"^  "*  '"'^'"'  ^  admit  a 
larger  fornaca.  TUa  waa  firat  done  bj  Iba  Bulterisy  Compan]',  and  it  ainua  Iiaa  gone 
by  the  Dams  of  the  BoRcrlaj  boilar.  Thia  oonatniclioa  haa  the  »an»  der«t«  aa  tha 
haTcockorAoUniAancaiaDdwaBaii-ahapedboilara:  it  ia  weak  oieitliB  fire-p>ac<L  and 
Monot  veil  be  atranglhened  vUEout  iiyorf  to  tha  part  t,Jlj/.  ISl,  of  Um  boiler,  fnm. 


Ihe  Taat  nnmbn  of  ataja  neceaarj  to  impend  the  part  vhidi  forma  tha  oanopr  of  tba 
hraarea.  Of  lat«  yearaamueh  frreateriinpraTement  baa,  ho»eTer,  been  elTafltaa  br  tha 
doable  flnei  Ba,jt0, 102,  aud  doable  fnrnace  WW,  which  ia  nov  in  Kenaral  naa,  and  haa 


nearly  eapeneded  ail  the  other  construi^iona,  It  cooaiataof  Uie  oylTndrieal^nD,  rary- 
ing  from  fire  to  MTes  feftt  in  diameter,  with  two  6uea  which  extend  the  vbola  length  of 
the  boiler;  theTare  jwrfeotly  cylindrical,  andofaufficiant  magnitude  to  admit  a  furnaoa 
in  eaeh.  This  boilar  a  the  Bimpleat,  and  probably  the  moat  effrctive.  that  hai  vet  bean 
eovtnteted:  It  preaenta  a  large  line  aarfaca  aa  the  recipient  of  h^t,  aikd  tha  doobla  flua^ 
wbao  riToted  to  the  flat  end^  add  greatly  to  the  aecarity  and  atrength  of  tlioaa  parta. 
It,  moreoTcr,  admita  of  the  new  proceia  at  alternate  firing,  ao  highly  eondueiTa  to  par- 
feet  eombnation.  and  the  preventian  of  the  nniaance  of  amoka. — ^atrioint  mtdBtOiir- 

'  Another  boiler,  into  which  a  aamber  of  amall  tube*  are  introdnoad,  eihiblta  a  pov- 
tiftl  generator  of  steam,  from  the  extant  of  iti  Sue  lurface.  and  tha  bailitj  with  whioh 
the  repaiTa  ean  be  effected.  It  does  not  present  any  greater  ataiurity  agaioat  axidoaioB 
tban  vte  boiler  with  two  flaea,  bat  ita  conatruction  on  the  tubnur  ayttem  meata  a 
great  aaTing  in  space,  and  is  otbrrviae  prodnctiTe  of  all  the  advantagea  of  aeonomy  Ik 
the  uuuiumption  of  faal  and  tha  preTenlion  of  smoke.  This  boiler  is  cooatmctad  witlt 
a  Large  internal  flue,  divided  in  the  middle,  which  admits  of  two  flre-plaoea  and  alter- 
aata  firing.  In  the  apace  which  I  call  the  mixing  chamber,  the  prodncta  of  combuatioa 
BBalnmate,  and  are  thns  ignited  before  they  enter  the  tnbes,  and  from  which  tha^ 
issoa  tnio  the  end  flnes,  and  from  thence  to  the  chimney  in  the  uanal  way.  In  thia 
latter  eoaatnietion  it  will  be  obserred  that  tha  boiler  ia  of  the  aama  form  aa  the  laat, 
aod  eoBtaina  the  aame  elements  of  strength  aa  the  double-fine  boiler,  the  only  diBaraaoa 
being  a  ooinbinatJon  of  the  locomotive  and  marina  tnbalar  ayatan,  whieb  eontaiiia  ■ 
lai^  abaorbent  heating  sar&ce  in  a  small  spaoe. 

"It  will  notbenecaaaary  to  multiply  eiampteaof  eonatraotion,  as  I  have  already  d«- 
nnbed  tboae  which  I  consider  best  calculated  to  tuttain  severe  preaaars.  At  the  aama 
time,  when  the  parte  are  judiciously  and  akilfully  arranged,  with  a  grata-bar  surface 
wad  proportioned  to  the  amount  of  flne-euHaoe  aa  tha  recipient,  «s  may  reaaonably 
aoaolnda  that  we  are  not  far  from  the  maiimuin  of  ttrsngth,  mdudisg  other  important 
'*  ia  the  material  and  the  consumption  of  fdeL 

■    '  '        'for  the  prevent  .  _      _ 

>e  principles  of  construction,  and  an  aoqoaint 


"To  mfamanagenent,  ignorance,  and  the  miaappUcation  of  a  few  leading  prinoijdea 
iacouieeUon  with  thenseand  application  of  steam,  may  be  traced  the  great  mi||oritj 
of  aMidenta  which  fi«m  time  to  time  o<fcnr.  Manyof  thaBaaacidenta,so  fruitful  of  the 
toattaetjon  of  property  and  human  life,  might  be  prevented  if  wa  had  wall  eooatmctad 
venala,  jodieionaly  united  to  skill  and  competenay  in  the  maoagemenL  To  eonvey  a 
faw  praotiaal  inatmotions  to  engineers,  stokers,  and  engine-men,  would  be  an  nndertak- 
isg  M  no  freat  diflcDltT.  A  yonog  man  of  ordinary  capacity  would  l«am  all  that  i« 
aaaeaBary  id  a  few  months ;  and  if  placed  under  competent  loatroctors,  be  might  ba 
■■da  aoqoaintad  with  the  propertiea  of  steam — ita  elaatio  force  at  differant  degreea  at 
pra«iira — tha  adrantagea  peculiar  to  aenaitiva  and  easy  working  aafaty  valtaa    tha 


necessitv  of  cleanlinn*  uidkc«pirig  th«m  in  good  vorkiiw  sonditjon — Uie  use  ofwat«r 
gau){ea,  fiuioD  plngB,  indicators,  signKla,  Ac.,  &.,  conneotaa  witli  th«  lupply  tnd  height 
of  water  in  tie  b^ler — the  dangers  hi  be  apprehendsd  liom  ■  Msntity  of  v«ter— the 
dsnger  of  eiploeioa  when  the  engine  is  itanmng,  or  vhen  the  obiisI  chumels  for  relier- 
tru{  the  boilei'  of  its  surplui  ateam  are  (topped.  All  theee  ore  parti  ot  elementary  in- 
iti'uution  which  the  atokcr,  bb  well  a<  the  engineer,  should  be  ooquainted  with;  and  no 
proprietor  of  a  mill,  captain  of  a  Bt«vnihip,  or  superintendent  of  locomotiTcs  should 
giTO  employntfot  to  any  persons  unless  they  can  produce  certifieates  of  good  behavior, 
aod  a  knowledge  of  Cha  elementary  principles  of  their  profession. 

"If  these  pfecautiona  were  adopted,  greater  care  obserred  in  the  seleotiou  of  men 
of  skill  and  responsibility  in  the  construction  of  boilers,  and  a  more  strict  and  rigid 
code  of  laws  in  the  muiagement,  we  might  look  forward  vith  greater  oertAintj  to 
a  considerable  diminuthm,  if  not  a  prefentton,  of  thoae  calamiloiu  cTent*  which  so 
frequently  plunge  whole  fomiliea  into  mounung  by  unexpected  and  instanlMieoiis 
death. 

"At  an  indiTidual,  I  would  ebeerfnlly  lend  my  best  assistanoe  to  Uie  devetopment 
of  ■  prineiple  of  instruction  colonlated  to  relieve  the  country  of  the  ignoi'anea  which 
pervades  Uiat  part  of  the  communitv  on  which  the  lives  of  so  many  depend.  A  rcao- 
lution  en  the  part  of  those  who  employ  persona  of  this  descnptioo,  and  whose  interesU 
ore  so  mncli  at  stake,  to  take  only  those  whose  knowledge  and  charaoter  come  up  to 
the  requisite  standard,  and  pay  for  it,  would  soon  cause,  &om  the  eoonomy  of  the 
management,  and  the  increaaed  security  of  their  property,  a  very  important  change  in 
all  the  requiretnenle  of  the  economy,  as  well  as  the  application,  of  ateam.  How  oflea 
do  we  find  implements  of  danger,  and  vessels  containing  the  element*  of  destmction, 
'n  the  hands  of  the  most  ignorant  and  recklees  practitionera,  wheee  insensibility  to  dan- 


ger, and  totsl  incompetency  to  judge  of  its  presence,  render  them  above  all  others  the 
mostunAt  to  be  employed.     And  Whyf    Because  they  ore  the  very  persons,  from  .their 

defective  knovIedg«.  to  ioerease  the  danger  and  aggravate  the  evils  they  were  selected 


to  prevent  It  is  not  the  first  time  that  engineers,  to  secure  (if  I  may  use  the  expression) 
an  insane  pressure,  have  fastened  the  safety  valves,  and  screwed  down  the  ateam  valve) 
closing  every  outlet,  without  ever  thinking  of  the  fire  that  was  blazing  under  the  boiler. 
Under  such  circumstances  vhst  could  b«  eipeeted  but  a  blow  upl  A  madman  rush- 
ing with  a  lighted  match  into  a  powder  magaiine  could  not  act  with  greater  insonitv. 
Such,  however,  haa  been  the  cose,  and  all  arising  from  want  of  thought,  or,  what  l* 
worse,  from  the  total  absence  of  knowledge,  vbicb  it  was  the  duty  of  hit  employei  as 
well  as  himself  to  have<poa»es8ed 

"I  have  on  fonner  occasions  stated  that  I  am  not  an  advocate  for  legislative  inteiv 
ference  either  in  the  construction  or  management  of  boilers;  bat,  seeing  the  dongerooa 
teDdeoey  ofthese  veaselrwhea  placed  under  the  control  of  ignorance  and  incapacity,  1 
would  foregft  many  considerations  to  encourage  a  more  J'ldieious  and  intelligent  flarni 
of  men  than  has  hitherto  been  employed  in  thewre  and  management  ofst^amalid  tha 
ateam  engine.  The  reforms  necessary  to  be  introduced  may  be  made  by  the  owners  of 
steam  en^es,  steamboato,  railways,  and  others  engaged  in  the  dm  and  application  of 
this  important  element  A  deaire  to  enforce  more  judioions  and  stringent  regulation^  to 
remunerate  tulent  and  to  employ  only  those  whose  good  conduet  and  superior  know- 
led^  entitle  them  to  confidence,  la  the  only  sure  guarantee  of  pvblio  safety  and  the  proa 
penty  of  the  employer. 

"Laatly,  Tha  rtmtdia  t^Uabli  for  the  prtBOUiim  ofaeadtnU  arituig  fran  exflv- 

"  Having  notJeed  in  the  foregoing  remarks  most  of  the  causes  incident  to  boiler  axpl» 
«ons,  it  now  only  remains  to  draw  anch  inferences  as  will  point  out  the  circtunstaneea 
which  it  is  desirable  to  cultivate,  and  othera  which  it  is  deeirable  to  avoid.  These 
circnmatancea  I  have  endeavored  to  class  in  auch  a  way  aa  to  bring  the  lubjeet  pro- 
minently forward,  and  to  point  out  under  each  head,  firat^  the  causes  which  lead  to  aooi- 
dent ;  and,  secondly,  the  means  neceaaary  to  be  observed  in  avoiding  it  In  a  general 
snmmai^,  it  msy  not  be  inexpedient  briefly  to  recapitulate  these  statements,  in  or- 
der to  impress  more  forcibly  upon  the  mind  of  those  concerned  tha  neeessity  for 
care  and  consideratJoa  in  (he  use  of  one  of  the  most  powerfiil  agenta  ever  plaoed 
at  our  disposal. 

"  One  of  the  most  sdentiflo  nations  of  Europe  pUcea  tlie  greatest  confidaoa,  m  > 
means  of  safety,  on  the  use  of  a  fusible  metal  plate  over  the  fnmaeo,  Theee  plates  are  al- 
loys of  tin  and  lead,  with  a  small  portion  aftnamuth,  in  such  ptoportions  as  will  ennra 
fusion  at  a  temperature  something  below  that  of  molten  lead.  Li  Praece  the  greatest 
importance  is  attached  to  these  alloys,  and,  in  order  to  ensure  certainty  as  to  the  definite 
proportions^the  plates  are  prepared  at  the  royal  miot^  where  they  may  be  pnrchoaad 
duly  prepared  for  use.  In  this  country  these  alloys  are  not  geoerolly  in  na^  but  ia 
tfai*  reepeet  I  think  we  ore  wion^  as  boiler  explostona  are  not  so  &«qaent  in  Fraoe*  u 
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in  Uiii  Manlrj,  and  higlt|prMnm  lUam,  from  'At  ii^MTior  eoonomT,  u  more  exUasiveljr 
lued  in  France  tban  in  England.  In  nij  a«n  pnclJce  I  invari&llj  inicrt  ■  lead  rivel, 
one  inch  in  dkmetar,  immediatelj  aver  the  Greplaoc,  uidu  oommon  lead  meltaat  820°, 
I  hare  inTartably  foniid  th«M  metallic  ping*  agreataecnrit;  in  the  event  of  a  loarcity  at 
water  in  the  boiler.  I  am  perenaded  many  dangeroiu  eiploaioiumay  be  avoided  bv  the 
ttM  of  thii  aimple  and  effeetiTe  precantim  ;  and  as  pnrelfad  melt*  at  S10°  we  may  infer 
from  this  circuDutaoee  that  notioe  will  be  giTsn  aad  r«lief  obtained  before  the  internal 
praanre  of  the  eteam  exceeds  that  of  the  reeutingpowenof  the  heated  pi atee.  Aathi* 
•imple  precaution  ia  lO  eaailj  aoeompliihed,  1  would  adTiM  it«  general  adoption.  It 
can  do  no  harm  to  the  boiler,  and  maj  be  the  meana  of  averting  ezploaiona  and  tlia 
deetmotion  of  many  valuable  Uvea. 

"Tbe  foeibie  metal  ptatea,  aa  naed  in  France  are  generally  covered  b;  a  perforated 
metallic  diec,  which  proteeta  the  alloj  of  which  the  plate  ia  compoaed,  and  dlowe  it  to 
ooM  through  aa  soon  ai  the  iteam  ha*  attained  tbe  temperature  neoeaaalj  to  ineore  the 
fnaion  of  the  plate.  He  nature  of  the  alloj  i^  bovever,  lomewhat  eunooi,  aa  the  dif- 
ttrent  equiraleats  have  different  degree*  of  fluidity,  and  the  portion  whiehia  the  flrM  to 
melt  ia  lonnd  oat  by  the  preuure  of  the  steam  eaueiog  tbe  adbeeioo  of  tha  leiafauble 
paita,  bnt  in  a  meet  impeneot  itat^  and  incapable  of  reaiating  the  irilemal  IbriM  of  tbe 
Meam.  llie  reault  of  these  coiopoanda  ie  the  fiiaioQ  of  one  portion  of  the  alloy  and  the 
baotnre  of  tbe  other,  which  ie  generally  buret  by  preesure. 

"Tliia  Utter  deeeription  of  fusible  platea  ia  different  from  the  lead  plug  over  the  Are, 
wiaeh  ia  fused  at  600°  by  the  heat  of  the  fumae^  and  the  other,  by  the  t«mpetmtnra 
of  the  etaam,  when  raised  to  the  fosible  point  of  lh«  alloy,  which  variea  from  880°  to 
MO".  • 

"Another  method  ia  the  bunting  plate,  fixed  in  a  frame  and  attached  to  soma  son- 
renient  part  of  the  upper  aide  of  the  onileri  thia  plate  ia  to  be  of  luch  thiokneai  and  of 
ssch  ductility  as  to  cause  rupture  wheaerer  the  presanre  Bxoeeds  that  of  the  weight  on 
theaafety  valve.  Iliere  oaabe  no  doubt  that  such  an  apparatni^  if  made  with  asnffi. 
oiently  large  opening,  wonld  reliere  the  boiler ;  but  the  objeetiona  to  this  and  several 
other  devices  are  the  frequent  -burating  of  thoae  platc^  and  the  effeet  every  change  of 
preaaare  hasapon  the  material  in  reducing  its  paweraofreaistaneetandlhneiBcreaaing 
nneertainty  aa  to  the  amooot  of  prcMure  ill  the  boiler,  a*  well  •■  Uie  eonatuit  renewal 
<r  (he  platea. 

"  It  baa  already  been  noticed  that  one  of  the  most  imporUnt  seenrities  against  ex- 
plosioiia  i>  a  duly  proportioned  boiler,  wall  oonatrnEted;  and  to  IbU  must  be  added 
ample  means  for  Uiaeacape  of  the  steam  on  every  ocoaaion  whan  the  usual  channels  have 
l>een  soddcDly  stopped.  The  only  legitimate  outlets  under  these  circomstancas  appear 
to  me  to  be  the  sofety-valvea,  wbich,  oonneeted  with  thia  inquiry,  are  indispensable  to 
seenrity.  Every  boiler  should,  therefor^  have  two  safety- valves,  of  anfflcisnt  capacity 
hi  earry  off  the  qnantity  of  steam  generated  by  the  bculer.  One  of  these  valves  ahould 
be  of  the  common  construction,  and  the  other  beyond  the  reach  uf  the  engineer  or  any 
odwrperson. 

"fig.  ICS  ie  a  sketch  of  a  lock-np  safety-valve,  as  constructed  by  Ur.  Fairbaim.     a  ia 
the  valve,     s  is  a  shell  of  thin  brass,  opening  on  an  hinge  and  secured  by  a  padlock  ;  it 
it  rfan^  a  disjneter  as  to  allow  the  waate  eteam  to  escape  in 
IM 

1 

to  give  the  deaired  amount  of 

Sreasnr^  but  which  cannot  be 
led  or  altered  anleea  the 
boiler  b '  opened  to  allow  • 
man  to  get  inside.  D  is  • 
handle,  having  a  long  slo^  by 
which  the  valve  may  be  re- 
lieved or  tried  at  any  time,  to 
obviflU  the  liability  of  its  cor- 
rodiug  or  being  jammed;  tbe 
engineer  cannot,  however,  put 
any  additional  weight  upon 
the  valve  by  this  handle. 

■'  Whilst  tracing  tbe  causes 
of  explosions  from  a  deficiency 
otwaterin  the  boiler,  I  have  rscomnisnded  aa  the  usual  precautions,  good  pumps,  selt 
astinir  feeder*,  water  cocks,  glass  gaogea,  floats,  alarma,  and  other  indicators  ^bxh 
maik  the  chsngea  and  variatjona  in  the  height  of  the  water.  To  these  may  be  added 
the  steam  vbisUe,  but  chiefly  the  oonstaut  inspection  of  a  earefuL  '^om,  and  ju- 
dieious  engineer.     Abov^  nil  other  means  however  JngenioBsly  deviaed,  this  ia  the  moat 


nCoOJ^Ic 


WKntikl  to  leearitT,  for  on  that  oflleiftt  d«pendi>  sot  ooly  tb«  ■•amltr  of  tlu  propHtf 
under  hit  chargr,  £ut  >Ua  Uw  interen*  of  hit  ftunilj,  &nd  the  lixft  of  mit  thuw  vhUa 
th«  iionie4i*t«  inflasQae  of  bii  operstkin*.  Una  of  Ui«  m«st  importmot  oonudtrMiofli 
ja  thi*  and  flvn'j  other  dapmrtnunt  of  managiment  i«  eleanliaeM  mod  the  okrefol  iCIflD- 
tioD  of  B  good  Bob«r  engineer. 

"  EzplueioDB  prodoeed  from  ooll^iae  hare  tlniT  origin  in  different  oaosea  to  thoee 
ariaiDg  from  a  defieienoy  of  «at«r,  aad  the  mlj  remMT  dukt  ean  be  applied  i*  the 
Tkcnam  valve  and  the  cjlindhMl  or  ipbeMidal  farm  at  boiler. 

"DffeotiTe  ooortmction  iaanqaMtionabljiHieof  thegr«M«ateoaroe*of  thefHotitfol 
,-j__.,  _i.._i . ., — .._. ,.  _i. « "^  -"bealWed 


aoudenttirhidi  ire  are  eofrnqnently  called  apontovritaeab  Mom 
nnlimited  eieruiM  ofjudi^ent  on  a  qneation  of  mob  vital  importanoa  h  uw  eDoaimo- 
tion  of  a  boiler,  anles*  duly  qn^ifled  by  matured  •zporienoe  in  tlie  theoretical  and 
praetioal  knewled^  of  furm,  atreagth  of  mftteriaii,  and  other  reqnirementB  reqniate 
to  inaare  the  nasimnm  of  eoond  oonetniction.  It  appean  to  me  equally  important 
■hoold  have  the  eame  proofs  and  aeknovle^nd  ejitem  of  uperatiooe  in  tb* 
itioD  of  boilers,  ai  we  have  in  the  itrengtb  and  proportion!  m  ordnance.  In 
•Me  we  liave  to  deal  with  a  poverifdl  and  dangerona  element;  and  I  have  vet 
Q  wh/  the  Mine  •ecnritjr  ihould  not  be  dven  to  the  geoenl  publio  ai  w«  find 

__■■ .__j_j  . ■ .__.  1. 1.  _*■.!. Li, ^_.      j^  ^jij  ordnanoe 

mneoted  for  boob 
n  is  oWrved  in  the  manufaeture  of  gone ;  and  the 
o  carefully  made  ander  tite  mperiutendenee  of  competent  offioere,  u  to 
-      n  parfcetlyeafs  to  the  eitent  of  1000  to  1200  lyund*  of  shot, 

'"  ^jare  equally  expoeed  to  fhictare,  and  it  appeara  to  me  of  little 
Boroent  wneuier  uie  one  ia  bartt  by  the  diaebai^  of  gunpowder,  or  tfae  other  by  the 
ebalN  bree  of  atean. 

"Ikkinc  into  coDiideration  all  the  eircnmatanees  aonneet«d  with  the  burating  of 
bmlen  and  the  banting  of  gnna,  and  looking  at  the  aotive  competition  which  exiata, 
^d  11  likely  to  be  extended,  in  mannfact^riee,  railway  traffic^  and  ateam  navigatlMi, 
rendariDg  it  every  day  more  deeirable  to  redaoe  the  cost  by  an  extended  aae  ofeteam 
at  a  much  higfaar  preesure,  it  aurely  becomea  a  deaideratnm  to  aeonre  the  pabtie  lale^ 
by  the  introduotioii  of  aome  generally  ■ekoovledged  ayalem  of  eoDitruotioa  that  will 
bear  the  teat  of  experience,  and  involve  a  maximum  power  of  reaiataace.  Tlie  moat 
elaborate  diaqoiaitiona  have  taken  place,  by  the  moat  diatinrniahed  men  of  all  ^ — 

.; •!—  ; ■.; 1 1—   1-  j; .i.  ^ .^  ^^  f^^ 1 1 


>Q  of  ^npovder,  to  dtaoover  the  etraagth  ai .  . 
desoription,  fiordy  boileni  are  equally  if  not  more  impOTtant,  ••  the  •aertnc 
Kfeappean  to  me  maah  greater  In  the  one  oaae  Uian  the  other.  Itiatherefvreawb- 
jectoTparwaonBtiniMrtaaoeto  the  public  to  know  that  the  facta  of  acientiSc  inqairy, 
and  the  knowledge  of  practical  akill,  have  ootnbined  t«  give  imfaiiaMf  aantrtfu  mwSl 
t  etnJUenor,  diat  boilen  are  ptnperly  oonatnwted,  aiid  oajiable  of  bearing  at  leaat  ti* 
tinuM  their  working  prtMnre. 

"On  the  qQeationof  explosiona  ariaing from minnanagement and  ignorance,  vahav* 
tittle  farther  to  add;  audit  now  only  remaini  to  atatc^tnat  ^eanbjwt  of  aecurity  from 
boiler  exploeiona  ia  of  auch  importance  aa  to  call  forbore  able  exponenia  tlian  myadt 
I  have  endeavored  to  traee  the  oaaaea  of  theea  lamentable  ooenrreneea,  and  to  draw 
anch  deduotiona  therefrooi  as  I  tmit  may  be  naafal  in  at  leaat  mitigaling,  if  not  almoat 
entirely  averting,  the  danger. 

"I  repeat  the  meana  of  prevention  and  the  preflauUon)  seoeaaary  to  be  obaerved  in 
the  oooitruetion  and  managnncnt  of  boilera, 

*  lat  To  avoid  explmiooa  from  internal  preeaure,  cylindrtnil  boilera  of  maximnin 
bma  and  strength  miiat  banaediincludingaUtheneoeaaaryappendageaofaafety-valvee, 

"Kd.  Eiplopona  ariaing  from  deflcienoy  of  water  may  be  prevented  by  the  fusible 
aRoye.  bunting  p1at«^  good  feed  pnmpa,  water  gangea,  alarma  and  other  marks  of  in- 
dication; bnt  above  all,  the  experienced  eyeaodoarefni  attention  of  the  engineer  btha 
greateat  aeenrity. 

"  Sd.  EiploeionB  from  eollapaa  are  generally  produced  from  imperfect  construction, 
which  can  only  be  reraedied  by  adopting  (Jib  cylindrical  form  of  boiler,  and  a  valve  la 
prevent  the  formation  of  vaeunm  in  the  boiler. 

"4th.  Explo»ona  from  deleotive  conatractJon  admit  of  Only  one  aimple  remedy,  and 
that  ia,  the  adoption  of  thoea  forma  which  embody  the  maximum  powera  of  resiatanoa  to 
internal  pre«ure,  and  auch  aa  we  have  already  reoorameiided  for  general  use. 

"Laatiy.  Good  and  cffloientman^ement,  a  reapeotable  and  considerate  er.gineer,  and 
the  introduction  ofauahimprov«menla,preeantion<,  and  teauritiesBi  we  have  beeaable 
to  recommend,  will  net  only  enaure  eonfldenee,  but  create  a  better  ayaTem  of  manin- 
mentiutilltheFequirementaneeenary  to  be  obaerved  for  the  prevention  of  ateam  boiW 
ixploaiona.     {Fairbaim,  m  Lmtmn  ai  latdt.) 


..,j,„.«..„Gooj^k' 


BONBS.  (Ot,  Fr.i  EJMdba,  Germ.)  Tbcy  fiun  tbe  fhuae  vom  'of  uimal  bodwi, 
BBtninoalT  mllcd  Ihettdetimi  upon  which  th«  K)ft  part*  w*  twpiiitd,  or  ie  »bich  Ifacy 
we  enetiiwd.  Boae*  are  inTetted  with  ■  membrane  Mrled  the  prrioatenm,  whieh  ia 
eB»po»ed  of  ■  deiK  timie  ■Hording  glue ;  wlMue  tt  la  aMTcrttble  failo  jtSij,  by 
cliaBiliaD  with  wmler.  Bone*  are  not  fqnallj  CMnpMt  throofrhoiil  that  whole  tnb- 
ritMe;  Ihe  bug  OQM  hare  lohct  la  their  centre*  lined  with  ■  bind  of  perioftemn,  of 
■■re  biporiuice  to  the  lift  of  the  bone*  thM  eraa  ibor  •xtenal  oiaL  TIm  flat,  a* 
well  •■  tbe  ihort  aM  thtdi  boae*,  exhibit  npoo  their  ftuftee  an  omcom  w*m  of  a 
<eaae  oatare,  wbSe  their  interior  preaeou  a  eaTilj  ditided  into  mall  eellule*  bj  tbeir 
bonf  partittons. 

Ia  refetenee  to  the  compoHtkni  of  toww,  w«  bare  lo  naaida  tm  principal  eonitilii- 
BlBt  tbe  Mrisg  pottioa  or  tbe  otKous  eutUage,  aad  tbe  UMfgnoiB  <ir  tbe  earthy  nil*  nf 

tfebOMS. 

Tbe  oneou  eaitiUge  ii  obtained  by  intpcadiiig  boaea  in  a  large  vnaei  (hU  of  dilate 
■■liMie  acU,  and  bsTiaf  it  in  a  cool  place  at  abaat  BO*  Fabr.  for  example.  Tba  acid 
dintdTca  Ihe  eaithr  tails  of  the  boaei  without  percepiiUy  attacking  the  eartitafe,  wbiah, 
■t  Ihe  end  ofa  ihort  time,  becomei  aoft  and  Inioslucid,  relaiaing  the  ihape  of  the  bonct| 
wbeaerer  the  acid  ii  tatonted,  before  it  has  disiolved  all  Ihe  earthy  nUu  it  ibould  bt 
teacwed.  The-caitilaje  is  to  be  neil  mpeaded  ia  ooM  water,  which  ii  to  be  rreqnently 
changed  till  il  has  removed  all  the  aeidily.  By  drying,  the  cartilage  thrinki  a  Klll^ 
and  ataame*  a  darker  hoe,  bai  without  losing  'ti  trantlncmey.  It  beeomni,  at  th* 
•un«   time,    hud   ami  nweeptible   of  breakiag   when   bent,  bnl   it   [ 


Thl>  cartilage  ii  eompoied  entirely  of  ■  tinae  paning  into  gelatine.  By  boiling  wtth 
water,  it  is  very  readily  coavenible  into  a  slue,  which  paues  dear  and  cobrteai  IbnMgh 
dw  KtcT,  leaTiag  only  a  HOall  porUoa  or  Bbroos  malter  insoluble  by  fnrther  boQii^. 
nit  Bailer  >i  priodncml  by  the  leewh  which  peaetrate  tbe  eaitilage,  and  carry  noarish- 
■eal  lo  the  hone.  We  may  obserre  all  Iheie  phenomena  in  a  very  inairaeti*e  nanner, 
It  macerating  a  boae  in  dnme  moiiatic  acid,  till  it  hailsat  about  thehalToT  its  nils) 
tlMB  washini  it  with  eold  water,  next  poaring  braling  water  opon  it,  Icaring  the 
whole  in  repoae  Ar  14  hoors,  at  a  temperaliire  a  liw  d^ree*  below  213^  Fahr. 

Tbe  cartilage,  which  h>«  been  stripped  of  it*  earthy  nitt,  diMoIret,  bat  the  small 
Rsaets  which  issne  from  the  Dndecompoeed  portion  of  the  bone  remain  ander  the  fbitn 
«f  whke  pinmes.  If  ihe  water  ha*  receired  no  moTement  eapaUe  oTenahiag  or  breaking 
Bern.  We  may  then  easily  reeogniae  ihem  with  a  lens,  bnt  the  d^hlest  toneb  lean 
tbem,  aail  make*  them  fhll  to  the  bottom  of  ibe  vessel  fai  the  fiirm  of  ■  predpitate ;  if 
we  diiesl  bones  with  strong  hot  muriatic  acid  ao  ai  lo  aeeelente  their  decompositioa,  ■ 
ponloB  of  the  culil^ge  dissolves  in  Ihe  ndd  with  a  maaifest  disengagement  of  carhoaie 
scid  gas,  which  break*  Ihe  interior  mais,  and  can*e«  the  halCwAcsed  hone  to  begin  to 
«lil  iato  ibnmt  piales,  •epnwUe  is  the  diieclioa  sf  Ihor  le^th.  Aecoediag  to  fbnc, 
Iheae  platea,  whea  nffideatly  thin,  possm,  Hke  solaa  of  mka,  Aa  ^rapmy  oT  pcAm 
iti^  light,  a  pbeaomenoa  which  become*  b*c«  beantilU  mil  wb«a  w«  (oak  Ibem  wtth 
the  eiaeatial  oU  of  the  haA  of  tbe  Lwhw  CaMia.  Tba  eaiaow  eartilage  ia  fani«i 
Wore  the  euthy  paru  The  hwg  boaes  an  tbaa  MiUd,  aad  Ibay  beeema  hollow  only  h> 
praportioa  as  tbe  earthy  aalta  appaar.  In  Iht  avwiban  nAat,  a  larn  poitioB  ef  tba 
booei  is  hot  partially  GUed  wkh  these  laht,  Ihdr  depoHlka  in  cartttage  trim  plaaa 
ander  certain  invariable  pmnti  qf  ott^euivM,  and  begjjia  at  a  eertaia  period  aflar  cos- 
•eiMioa,  m>  that  we  may  oaknlate  the  age  of  the  faiaa  acttndiag  W  the  pragreaa  irtaen 
Msifiealioa  ha*  made, 

Tba  earthy  pana  <f  boaat  are  eonfposed  prindpaDy  of  tbe  phn*phala  aad  eatbmaie 
cf  lime  in  variotu  proportions,  variable  in  difierent  aniiaal*,  aad  lalMd  with  waall 
tnantlties  equally  vaiiaMe,  o(  phosphate  of  magnesia  and  finals  of  lime.  The  eatieit 
means  of  proenrisg  tbe  earthy  «alu  ot  bones  eoDsiiU  in  bnrniog  them  lo  whilenessi  bnt 
Oe  earthy  re^aom  procured  in  this  muner,  contain*  wibttanen  which  did  not  eilM 
beiiirehand  ia  the  hones,  aad  which  did  not  (htm  a  part  of  ihdr  earthy  nIUi  a%fiw 
example,  sulphate  rf  toifa,  prodneed  at  the  expense  of  the  inlphiir  oT  tiie  bonci  and  tbe 
aDuIine  carbonate,  proceediDg  IVom  the  cartilage  with  which  it  was  combined.  On  tlM 
other  hand,  the  greater  part  of  the  lime  has  loci  It*  earhonic-  acid.  A*  Ihe  •nlphnrie 
add  is  the  prodnet  of  combustion,  it  ii  obvions  ihat  an  aeidaloas  solution  of  a  fVesh  bone 
can  aflbrd  no  precipitate  with  mnriate  of  barytes.  The  phosphate  of  lime  eootalned  ia 
the  bme-snlla  i*  a  inbphosphaie,  eonsiitiag,  according  lo  Bertelius,  oT  three  prime 
cqniTBleDts  of  the  acid,  and  eiiiht  of  the  base;  or  of  2,617  parts  of  the  fDnr.iT,aiid  3,818 
of  Ihr  lailer.  It  it  always  oblained  when  wc  {ffecipitate  Ihe  phosphate  of  lime  by  aa 
excess  of  ammoala.  When  caldaed  booes  are  distilled  in  a  retort  wiih  their  own  wdght 
cf  tnlphnrie  add,  a  lilUe  Bowie  acid  is  disengaged,  and  ii  acts  on  the  snrfhee  of  th« 
glass.  The  following  analyiiet  of  Ihe  bones  of  men  and  hOTned  eatllr,  are  given  by  Ber> 
idma.    They  were  dried  alter  bdng  stripped  of  Ihdr  bl  and  periostsam  liO  Ihey  IpH 


HwHb-., 

Oihv. 

MS  J 
63-04 
11-3 

33-2 
BT-SS 
3-» 
2-05  ■ 
3-» 

Cirbonaleoriinie 

.Soda  with  rn;  little  muriale  oT  Boda      .... 

1-20    ■ 
100-00 

HKMW 

The  mosl  enential  difference  in  the  compoiition  of  these  bones  iilbat  those  of  taut 
contain  three  times  u  much  eubonite  of  Ume  as  those  of  the  oj ;  «ad  that  the  Utter 
are  richer  in  phosphate  of  lime  and  magnesia  in  the  same  proporiioa.  Femaadei  de 
Barroe  has  established  a  Gomparison  between  the  phosphate  ud  carbonate  oT  lime  b 
the  bonra  of  different  aDimals.  He  foand  in  100  parts  of  earthy  soJt  vC  the  boBCt  «f  thi 
following  aaimaisi — 


CulKli^ 

960 
80-0 
8S-9 
95-2 
919 

S-5 

19-3 
10-4 
2-4 

5-3 

H^   '.'.'.'.'.'.'.'.'.'  . 

Phosphate  of  lime  with  Bnale  of  lime        ... 
Carboiutle  of  lime        ...... 

Pboephite  of  nugneaia    ...... 

Soda 

Brawik  membnnes  altadied  to  the  loath,  alkali,  water 


In  the  arts,  the  bones  are  employed  hr  tnmen,  entlen,  mannractnreTs  of  animal  ebar> 
coal,  and,  when  calcined,  by  anarera  Ibr  ""'"ig  enpels.  In  agricnltnre,  they  are 
anptored  as  a  nannre,  for  which  porpoae  ther  ihoold  be  gronnd  in  a  mjTl,  and  the  pow- 
der sowed  along  with  the  seeds  in  a  drill.  It  is  tuppoacd,  in  manr  cases,  lo  increase  the 
crop  in  weiichi  of  srain  and  strmw  ti^cether,  b;  from  40  to  SO  per  cent.  In  France,  soap 
is  citensiTel;  nuide  by  dissolring  bonei  in  a  steam-heat  of  two  or  three  days'' eoolina- 
ance.  The  shaving  of  hutshom,  which  is  a  species  of  bone,  afford  an  elegant  jellf  i 
the  shavii^  oC  eahvs'  bones  may  be  nsed  in  their  itend. 

liriaf  bones  acquire  a  rad  tin^  when  the  animids  receive  madder  with  tfadr  Ibodi 
bnt  tb^  lose  it  when  the  madder  is  discontiaoed  for  some  time. 

"nie  following  anal  jsis  of  the  middle  part  of  the  thigh-bone  of  a  man  of  SO  years  o( 
•ga  bj  Uarahand,  merila  oonfldeaoe : — 

1.  Cartilage  insolnble  in  muriatio  acid  ....    2T'SS 

2.  Dix        soluble  in  do. G-OB 

5.  Blood-vessels  and  nerres 1-01 

4.  Snbphosphate  of  lime SI-SB 

C.  Fluoride  of  calcium Itt) 

6.  Carbonate  of  lime 1041 

T.  Phosphate  of  magnesia J-OS 

8.  8ods O-M 

9.  Cblorsodinin      .  O.SS 

la  Oddes  of  iron  and  manganese  and  lote  .        .  l.OS 

100-00 

He  human  bones  eonlaiQ  much  more  carbonate  of  lime  than  those  of  oien ;  which 
are^  however,  richer  in  phosphate  of  lime  and  magnesia.  The  proportion  of  eartila- 
ginous  matter  in  bones  is  not  uniform,  but  varies  in  the  same  species  of  animal  with 
•ge,  sex,  and  pastar&  The  qnantitj  of  bones  imported  in  1S50  amounted  to  ST.1I8 
tons,  and  in  1861  to 31.956  tons.  , .,     ,    , ^,  .  .^ 


BONE  BLACK.  ttl 

BOTTE  BLACK  (S^alr  iM,  Ti.j  KnodkniAunrtt,  O«nn.),or  Jnimal  dtartetl,  h 
I  b  lea  eormtir  olM,  li  Ihc  Mack  evtotnieeov*  tabalaaee  bilo  «tleb  bo«M  ue 
eoaTCTted  br  eaJdnatioD  In  dose  tcskIs.  This  kind  of  dwraol  hw  im  prindfl 
■ppUeatioos :  to  deprire  Tufam  •otiition*,  parttenltrtr  dnipi,  at  tlwlr  coloring  nNtlelii 
ud  to  Airniih  «  bl*d(  ptgnmt.  The  htter  soVJcet  viD  be  treated  of  under  Ivomr 
Black. 


■NUBj  dieouMi  tinee  hii  time.  Ed«  pabKAed,  in  1798,  wae  etmjt  on  the  dikcotonng 
(f  [Migo,  nfffOD,  madder,  linip,  fce.  by  uewu  of  charcoal,  but  he  eonunilted  a  rafttake 
ht  Mippaan;  bone  blaek  to  luTe  len  power  than  the  diareoal  of  wood.  The  flnl 
bH^I  appheatjpn  of  charcoal  to  the  pnriSeation  of  raw  eolcmial  sn^sr  was  made  bf 
H.  GaiDon,  who  bnnifht  into  the  French  roariiets  considemUe  quantilie*  of  fine  lirnpl^ 
whieh  he  discolored  b?  gronnd  wood  charcoal,  and  ■old  Ihem  to  gml  advanlase,  ml 
WKh  anpcrior  to  the  eassanadn  of  thai  time.  In  1811,  M.  Fi^pilcr,  an  apotheearr  at 
HoBtpehier,  published  a  note  nbool  animal  charcoal,  showin..  *hal  ll  blanched  Tlnejan 
■nd  wmes  with  mneh  mare  enerff  than  regetaUe  charcoal  i  and,  Imttlj,  hi  181^ 
H.  Deromei  proposed  to  employ  aalmal  chonxia]  in  Oia  pnrlflcalion  o(  ilmpi  and 
logar  Tcflning.  The  qnanlHte*  oT  bone  black  left  in  the  retorts  employed  far  MH. 
Paren?  lor  prodaeing  cmde  earbODale  or  ammonia,  fnrniahed  abandanl  matcriali  for 
Mddng  the  most  salififactorr  eiperiments,  and  enabled  these  ^ntlemen  soon  to  ob- 
bia  lea  per  cent,  more  i/  reflned  Bit^ar  Troni  the  raw  article  Ihaji  had  been  roroerijr 
onetcd,  and  to  improve,  at  the  same  time,  the  character*  oT  the  lamps,  bastanb, 
neaete,  &c. 

The  ealdnatkm  of  bone*  is  effeeied  b;  two  different  srstcmi  oT  apparatnt ;  hj  heallnf 
Ifcem  in  a  retort  similar  to  that  tn  which  eoal  is  decomposed  in  the  gas  work^  or  in 
Bran  pots  piled  np  In  a  kiln.  For  the  description  of  the  former,  see  GAs-LtCHT. 
On  (he  second  plan,  the  bones,  broken  into  pieces,  are  pot  into  small  cast-iron  pott 
oT  the  (bmi  shown  in  fig.  IM,  about  three  eighth*  of  an  inch  thick,  two  or  which  an 
jeiterooslr  placed  with  their  month*  in  contact,  and  then  Inted  tt^etber  with  loan. 
The  lip  cf  the  upper  pot  is  tnade  to  dip  inside  of  the  ander  one.  Theae  double  Teneli, 
(oataining  togetber  about  fiftr  ponndt  of  bones,  are  arranged  alongside,  and  oier  each 
other,  in  an  oven,  like  a  potter's  kiln,  till  it  be  filled.  The  omt  or  kiln  maf  be  eithtf 
•UimR  or  npright.  The  Utter  it  repre*enled  in  figi.  160,  1B6, 167.  a  is  the  fireplaoe 
«r  grate  for  the  fuel )  c  c  arc  the  openings  in  ihe  dome  of  the  rbmace  through  whieh 
the  flame  flows ;  the  diriiion*  of  these  orifices  are  shown  in  flf.  1B7.  ■  is  the  wall  td 
hridt-WMk.  D  the  apace  in  which  the  pots  arc  distributed.  ■  t*  the  door  hj  which  the 
woHcmaa  eariiea  in  the  pols,  which  is  aAerwards  built  np  with  flre-brieks,  sod  plastered 
srer  with  loun.  This  door  ii  seen  in  fig.  158.  r  r  are  the  lateral  flnet  for  coarejlaf 
Ike  diaengaged  gate*  into  the  air. 


o-jg- 


Fig.  tG8  is  a  longitudinal  section,  and  fig.  I6B,  a  ground  plan  of  a  horironlBl  kiln  fm 
ealfinin;  bones,  o  is  the  Are-chamber,  Ijing  upon  a  level  with  the  sole  of  thp  kilnj  it 
■  seiarated  bj  a  pillar  li,  ttoia  Ihe  calcining  hearth  c.  In  the  pillar  or  wall,  sereial 
row*  of  bdes  if,  are  left  at  diflerenl  heights;  i  is  the  enlranee  doori /,  the  outlet  Tcnb 
fir  the  gases,  Tapors,  and  smoke,  into  Ihe  chimney  g;  A,  a  sliding  damper-plate  fbr  regn- 
hting  the  admission  of  the  air  into  the  flre  in  the  space  e. 

Br  this  arrangement  the  oflTensirc  emanations  are  partlr  eonsnmed,  and  parttr  carried 
aS  with  the  smidte.  To  destroy  the  smell  complclelr,  the  moke  thoold  be  maide  to  pw* 
■mogfa  a  second  small  furaaee. 

The  nnmba  of  pots  that  may  be  pal  into  a  kiln  of  this  land  depends,  of  eonr*e,  tl 
i^j : — .  fcnmn  jeaeial,  &0B1  100  U  150  are  piled  np  «nr  tad  other,  it  "  '  " 
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U  oncei  the  grealeet  he«t  being  nemreil  the  looT  of  the  kiln  [  « 
fespecti,  Ihsl  used  fcR-  baking  potUrj  ware. 

In  bolh  kilu  the  interior  vallt  are  built  of  flre-brielc*.  In  Ibe  oblon;  one,  tho 
Sercest  beat  ii  near  the  Tanked  rnoC;  la  tlie  npright  one,  near  the  tote;  and  the  pot^ 
eoniainiiig  the  lacger  lumps  oT  bones,  should  be  placed  accordinglr  near  the  top  oT  lbs 
Ibrmer,  and  the  bollom  oT  the  latter.  Such  a  kiln  maf  meiTe  about  serenlj  donUs 
pots,  eonuining  in  the  whole  thirl; -five  ewt.  of  bones. 

Ader  tbe  earth  is  fiUed  with  the  pots,  and  the  entrance  door  i*  shat,  the  fire  M 
apflied  at  tin  moderately,  bnt  anerwaids  it  must  be  raised  sad  maintained,  at  a  brisk 
Imi,  Tor  eight  or  Im  hours.  The  door  of  the  ash-pit  and  the  damper  majr  now  ba 
neartf  closed,  to  moderale  the  draught,  and  to  keep  up  a  steady  i^ition  fur  six  or  eight 
bonrs  hmger,  tfilhaul  additional  firing)  aAer  which  the  doors  must  bf  sU  opened  U 
cool  the  fumsce.  When  this  is  done,  the  briek-wurk  of  the  enlrance  door  must  ba 
lakea  down,  the  kiln  most  be  emptied,  and  immediaielr  Glleil  sgain  with  a  set  of  pot* 
preTionsly  filled  with  bones,  and  luted  together  \  (he  pots  which  have  been  ignited  amji. 
In  the  course  of  a  short  time,  be  opened,  and  the  contents  [><it  into  the  nuiiuuui.  Bnt 
in  operating  with  the  Luge  decconpoaing  cylinder  retort,  the  Ixmet  being  raked  oat  hot, 
must  be  instantly  tossed  into  a  receiver,  which  can  be  covered  in  air-tight  till  they  are  cooL 

The  hones  lose  upon  the  average  about  one  half  of  their  weight  in  the  calcination. 
In  Teferenee  to  the  luality  of  the  black,  experience  has  showa  that  it  is  to  much  mora 
Mwerfbl  M  •  discolraing  agent,  ei  ihe  bones  from  which  it  was  mode  have  been  freer 
ma  adhering  btty,  fieshy,  and  tendinous  matters. 

llie  charcoal  is  ground  in  a  mill,  either  to  a  fine  powder  and  Eifled,  or  into  a  coatae 
gnnular  stale,  like  gunpowder,  for  the  preparation  of  which  two  sieves  aie  required,  one 
with  moderately  fine  mnhes,  to  aUow  the  idibII  dast  to  pass  through,  and  one  with  lam 
nesbes,  to  separate  the  proper-sized  grains  from  the  coarser  lumps.  Either  a  corn^nuL 
an  edgestone  mill,  or  a  steel  cylinder  mill,  may  be  employed  for  grinding  bone-black,  and 
it  is  generally  damped  in  the  operation  to  keep  down  the  fine  dust. 

Bone-black,  as  found  in  commerce,  i*  very  variable  in  its  discoloring  power,  wbidi 
arises  fhim  its  hsviog  been  exposed  either  to  loo  great  a  heat  which  has  glazed  it*  ea^ 
bon,  or  too  low  a  heat  which  has  leR  its  albomen  imperfectlir '  decomposed.  A  steoi^ 
ignition  of  due  eontinnance  is  the  proper  decomposing  temperature.  Its  compoeitioB  it 
generally  as  follows  : — 

Phosphate  of  lime,  with  carbonate  of  lime,  and  »  little  snlpbnret  of  iron,  or  oiyde  of 
iron,  88  parts )  iron  in  the  slate  of  a  lilicated  carbfrct,  2  parts;  charcoal  containing 
aboui  one  filteenlh  of  aiote,  10  pans.  None  of  the  suhatancea  present,  except  the  char- 
coal, possesses  separately  any  discoloring  power. 

The  quality  may  be  tested  hy  a  solution  of  brown  sugar,  or  molauei,  or  of  indigo  in 
sulphuric  acid.  The  last  is  generally  preferred  by  the  Frendi  chemiHl*,  who  have  ocov- 
pied  themselvea  moat  with  this  sabjecl,  and  it  contains  SEaally  one  thousandth  put 
ef  its  weight  of  this  dye^drug  of  the  best  quality.  Other  animal  suhMances  yidd  • 
charcoal,  possessed  of  very  considerable  discoloring  properties.  The  following  labia  bf 
U.  Bussy  eihibils  an  ialeretting  comparison  of  almost  every  kind  of  charcoal  in  tUi 
poinl  of  view. 
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Will  nfud  tt  (bi  mode  of  opFntion  of  Vnie  blade  on  cokired  liquids,  V.  P>r«B 
ikoTcd  in  bi*  priie  mmFi  !■  That  the  deeoloriEig  power  of  chirecal  drpendi  In 
fneral  upon  it*  ttate  of  divisios;  3.  Thic  in  the  Tartotu  ehtreoal*,  the  ci<ibon«eeoai 
naner  acts  oolj' npra  the  colorinE  mmtlers,  combimng  wilh  and  prpcipitaling  )hemi  3. 
Tbil  in  the  appllntion  of  chRreoal  tn  the  refining  of  SD^nr,  it  acts  also  upon  the  ilulen, 
for  it  linKDlarlf  proDole*  erTilalliuliDB  ;  4.  That  aceordinf;  to  the  above  principles,  the 
ifcot'iine  BclioD  of  ebarcmb  may  be  to  modifled,  aa  lo  make  (he  moat  inert  beeonw 
tbenMMacliTe;  6.  That  the  ^itinetioo  between  aninal  and  TFgriable  charcoala  is  iis- 
pmper,  and  that  we  maf  mbilitnle  for  it  Ihkt  of  iaU  and  brilliant  charfoali ;  6.  Thai 
of  Uie  rnbctaneet  pretenl  in  ehareoal  betide*  earbon,  and  partieularlr  animal  charcoal, 
Ihoae  which  favor  the  decoloring  action,  have  an  inSnenee  relative  only  !o  ihe  caroon  t 
Iber  acrvF  ai  aoiiliarie*  lo  il,  by  itunUling  ila  partidet,  and  pretenlmg  them  mora 
frtdy  la  Ihe  action  of  Ihe  coloring  matter)  7.  That  animal  charcoal,  beailei  ill  d» 
«)ofia^  power,  haa  the  valnable  properlv  of  'alunjt  line  in  vdutlon  from  water  and 
rinp;  8-  Thai  neither  v^euble,  aor  other  eharccKdv  beiidei  Ihe  animal,  have  Ibto 
power  of  ahslraclin;  lime;  9.  Thai  b^  Ihe  aid  of  Ihe  decolorimeler,  or  graduated  Inbe 
Aaiged  with  lest  aalmion  of  indigo  or  molauet,  it  it  eatf  lo  appreciate  eiactlj  the  de 
eolonac  projwnie*  of  alt  binds  of  charcoaL 

DiBereot  varieties  of  lignite  (foasili/ed  wood)  or  even  pit  coal,  when  well  carboaiiet 
■  dore  resHk,  aSbid  a  decoloring  charcoal  of  eonaiderahle  valae.     By  redocine  10( 

El  of  clay  into  a  thin  paste  with  water,  Icneading  into  il  SO  parts  of  tar,  and  500  of 
j-groand  pit  coal,  drying  Ihe  tniied  mast,  and  calcining  it  onl  of  contact  of  air,  t 
ifcaiiiallj  mailer  may  beobiained  not  mach  inferior  to  bone-black  in  whitening  simp*. 

Tb«  restnralion  of  animal  charroal  from  homl  bone*,  for  tbe  pnrpote  of  sngar  rtt- 
iuag,  haa  been  long  piactised  in  France.  Mr.  W.  Parlier  haa  talely  made  the  rollowinf 
nec»  the  Fubjecl  of  a  petenl.  The  charcoal,  when  taken  from  the  vesael  in  which  ft 
IM  been  employed  for  the  porpotes  of  clarifying  the  ngar,  is  to  be  tborooghly  washed 
with  the  purest  water  that  can  be  obtained,  in  order  to  remove  all  Ihe  saccharine  mattei 
•dhering  lo  it.  When  the  washing  :iroetsi  has  been  completed,  tbe  charcoal  is  laid  mt 
10  dry,  either  in  the  open  air  or  in  t  tnitable  atote,  and  when  perfectly  free  from  moiit- 
ire,  it  is  lo  be  teparated  into  small  pieces  and  silled  through  a  gieve,lbe«iret  or  meshea 
(f  which  are  placed  at  diilancet  of  abobl  two  and  a  half  in  every  inch.  This  aiAiog 
win  tMt  only  divide  the  charcoal  inlo  small  pieces,  but  wilt  cause  any  bits  of  wood  or 
dher  improper  mallera  lo  be  separaied  from  it. 

The  charcoal,  thus  prepared,  is  then  lo  be  packed  lightly  in  cylindiica]  vetielt  called 
andbles,  with  scone  amsiU  quantity  of  bones,  oil,  or  other  animid  mailer  mixed  with  it. 
The  crociblet  are  then  to  be  closed  by  covert,  and  Inted  at  the  joinu,  leaving  no  other 
opening  but  one  small  bote  in  the  centre  of  the  cover,  thnmgh  which  any  gat,  generated 
vitliiD  the  vettel  when  placed  in  the  oven  or  furnace,  may  be  allowed  lo  escape. 

The  crucibles  are  now  to  be  ranged  round  the  oven,  and  placed,  one  npon  anothor,  ia 
vertical  positions  i  and  when  the  oven  is  properly  healed,  gas  will  be  generated  wilhin 
eadl  crucible,  and  Usoe  oat  from  Ihe  central  bole.    The  gas  thus  emitted,  being  of  aa 
Ubmmable  quality,  will  take  fire,  and  aniit  ia  heating  the  crucibles  ;  and  the  opcratioB 
being  carried  on  tintil  the  crnd- 
bles  Deeome  of  a  red  heat,  the 
I  oven  ia  Ch«n  to  be  closed,  and  al- 

lowed to  cool;  after  which  tha 
cruciblea  ar«  to  be  removed, 
when  the  ohsrcoal  will  be  found 
to  have  become  perfectly  reno- 
vated, and  fit  for  use  as  tiefore. 

Bom  Blaci,  or  animal  charcoal 
Teitored.  A  process  for  this  pur-  > 
pose  was  made  the  subjeet  of  a 
patent  by  Messrs.  Bancroft  and 
llaclnnea  of  Liverpool,  which 
consiata  in  washing  the  eranular 
charcoal,  or  digesting  it  whan 
Snelj  gmand,  with  a  weak  soln- 
tion  olpotaib  or  soda,  of  Bpecifie 
gravtiy  I'M.  The  bone  black 
which  haa  been  used  in  eogar  re> 
flniag  mav  thna  be  restor^,  bnt 
it  should  be  flnt  cleared  from  all 
the  eolnble  filth  by  meant  of  walar 
Mr.  P.  Parker's  methud,  patent 
ed  in  June,  IBSB,  for  effectiiig  a 
,   likepunwaa,  iaby  a(Naheal«iii*i 


.„ _.  ._    ..     ..  _  Bretort,  luiTounded  by  tba  flues  oftbe  furnaM 

^  ,  cu  •  hopper  or  cbBmber,  to  which  a  constist  fresh  aupply  of  thabliak  igfuniub*^ 
t^  thJ  pr«e«di(ig  portion  luta  been  withdrawn,  fi-om  tlie  lover  part  of  n.  di»  the»noI- 
isg  TSMal,  whioh  is  cocaecLed  to  tbe  lover  port  of  the  retort  abjt  Mnd  joint  t.  "Hia 
Molw  (fit  nuLde  of  tbiu  sheet  iron,  and  ■■  laqfe ;  iU  bottom  is  closed  vith  a  slide  plat<^ 
f.  The  block  after  passtoe  sloviv  through  the  retort  a  into  the  vessel  <(  gets  (omncb 
oooUd  bf  the  time  it  reaches/,  that  a  portion  of  it  may  be  (afelj  withdrawn,  so  a*  t« 
Allow  more  to  fsU  progressiTeJ;  downi  g  ii  the  ohareMl  meter,  with  «alidedoar. 

BOOSBUiDINO,  is  the  art  of  sewing  togethei  the  aheaU  of  a  book,  ud  secnring 
ttwm  with  •  baok  and  side  boordai 

BookbindiDg,  according  to  the  preirnt  mode.  Is  perrormcd  in  the  TollDwinK  mMMr : 
— 1^  sheeU  are  £rst  folded  into  ■  certain  nnmber  oT  leaves,  according  to  Uie  fonn  ia 
which  the  book  is  to  appear  j  via.,  (wo  leave*  for  folios,  four  for  qoano*,  eight  loi 
DclaTiMy  twelvs  for  duodecimos,  te.  This  is  done  with  a  slip  cf  ivor;  or  boiwood, 
called  *  foldicig-sticki  aad  in  the  ananfieBient  of  the  sheele  the  vo^kDien  are  directed 
b)  the  ealch-vords  and  siggatuieial  the  bottom  of  the  pagn,  WheiL^be  learea  are  tkna 
bUti  and  arranged  in  proper  OTder,  the;  ire  luuallf  beaten  upon  *  stone  with  a  b^vy 
tammar,  lo  make  tbem  solid  and  Kooolh,  and  are  then  coudeDsed  m  a  press-  AAa 
this  I'qMnttoiB  ihey  are  ae«ed  in  a  sewiog  press,  upon  cords  or  packlbitada  called 
tWBMi  which  are  kept  at  a  proper  distance  bom  each  other,  by  ilrawing  a  thread  thtoagh 
(hemkUle  of  each  sheet,  and  tumingil  round  each  band,  beginuiog  with  tha  £nt  aad 
pracecdinf  lo  ihe  lail.  The  number  of  bands  is  generally  six  for  roliea,  and  fiva  im 
foarto^  or  vxj  smaller  size.  The  bscks  are  now  glued,  and  the  ends  of  the  bandi  are 
0|KDcd,  and  scraped  vitk  a  knife,  that  Ibe;  may  he  more  conveniently  £ied  lo  the  paal»- 
boaid  sides)  afler  which  the  back  is  turned  with  a  hammer,  the  book  being  fiied  ia  ■ 
pr«H  between  boards,  called  backing  board*,  to  order  to  nuke  a  gioove  for  T'^T'l'iif  th« 
IMteboard  aidet.  When  these  sidea  are  applied,  holes  are  made  in  them  for  drawini 
(he  bands  .throogh,  the  enperfloooa  ends  are  cut  off,  and  the  parts  an  bammerad 
WWoth,  The  hoSi  is  next  preased  for  cutting  i  which  is  done  by  a  particular  maebiu 
called  the  plough,  to  which  is  attached  a  koire.  See  (he  figures  and  descriptions  n/ni. 
Il  is  then  put  into  *  press  called  the  CDtling  press,  hetnixt  two  boards,  one  oTwbish 
lie*  even  with  the  prers,  for  the  knife  lo  run  upon  i  and  the  other  above  for  the  kail* 
to  cut  against.  At\a  this  the  pasteboards  are  cut  square  wilh  a  pair  of  iroa  aheani 
iod  last  of  all,  the  eokira  are  sprinkled  on  the  edges  of  the  leaves,  with  a  bmsh  Mde 
«f  bog's  bristles;  Ihe  brush  bemg  hekl  m  the  oae  hand,  and  the  hair  moved  wilh  lb* 
Oth«r. 

i  patent  was  obtained  in  1799  by  Messrs.  Jobn  and  Joseph  William*,  atationeit  n 
Lraidon,  for  an  improved  method  of  binding  books  of  every  description.  The  impnve- 
(sent  consist*  of  a  back,  in  any  curved  form,  turned  a  little  at  the  edges,  and  made  ct 
im,  steel,  copper,  biai<s,  tin,  or  of  ivory,  bone,  wood,  vellum,  or,  in  short,  any  mataiia) 
of  aofficiienl  firmness.  This  back  is  put  on  the  book  before  it  is  bonnd,  so  as  just  (o 
R>«er  without  pressing  the  edges;  and  the  advantage  of  it  is  that  it  preventa  the  boo^ 
when  opened,  from  spreading  on  either  side,  and  censes  il  to  rise  in  any  part  lo  nearly  a 
level  surTaee.  In  this  method  of  binding  the  sheets  are  prepared  in  the  nsual  manner, 
Ihen  sewed  on  vellum  slips,  gtned,  cat,  clothed,  and  boanled,  or  half  boarded ;  the  lim 
back  is  then  fasleued  to  Ihe  sides  by  vellum  drawn  through  boles,  orsecured  by  emdoamg 
Il  in  vellum  cr  ferret  wr^ipers,  or  other  materials  pasted  down  upon  the  boards,  or  drawn 
thi«»gb  than. 

A  patent  was  likewise  obtained  in  1B0D  by  Hr.  Ebenezer  Palmer,  a  London  etn&mer, 
for  an  improtcd  way  of  binding  books,  panienlarly  merchants'  aijeount-booki.  This  un- 
provement  has  been  described  as  follows : — let  several  small  ban  of  metd  be  provided, 
ahont  the  Ihickness  sf  a  shilling  or  more,  according  to  the  size  and  thickness  of  Ihe 
book)  the  length  of  each  bar  being  from  half  an  inch  to  several  inches,  in  proportion  to 
the  strength  required  in  the  back  of  the  book.  At  each  end  of  Every  bar  let  a  pivot  be 
made  of  difletenl  length),  to  correspond  to  the  thickness  of  two  links  which  they  are  to 
teeeive.  Each  link  must  be  made  in  an  ovsl  forto,  and  coniain  iwo  holes  proportioned 
lo  the  size  of  the  pivots,  these  links  to  be  the  same  metsl  as  the  hinge,  and  each  of 
Ibem  aearly  equal  in  lenglh  to  the  width  of  two  bars.  The  links  are  then  to  he  riveted 
MS  the  pivots,  each  pivot  receivinz  two  of  them,  and  thus  holding  the  hinge  ti^ther. 
•n  llw  prineiple  of  a  linlf-dMin  or  ^nge.  There  must  be  two  holes  or  more  of  dioereat 
siaea,  as  may  be  required,  on  each  bar  of  tbe  hinge  or  chain  i  by  means  of  these  hole* 
tneh  aeetion  of  the  book  is  strongly  fhstencd  to  Ihe  hinge  which  wierates  with  the  \»dL 
of  the  book,  when  bound,  in  such  a  manner  as  to  make  the  dinerent  section*  paiialU 
wilb  each  other,  and  thus  admit  writing  without  inconvenience  on  the  ruled  line*,  chMS 
lo  the  back. 

The  Inlber  used  in  coveriog  books  is  prepared  and  applied  as  follows :  beinf  Sr« 
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MMnd  li  «Mer,  K  li  «M  t»  Ac  die  «r  tbe  VMk,  mJ  Ae  Hicktieat  ol*  the  «^  k 
pircd  off  M  «  BMrUe  aloM.  Il  ii  Mxt  «R««d  over  wltfe  pute  nade  of  w(i«u  loor, 
tftUM  Mcr  Ac  paMtbawd  m  the  oahUe,  utd  doabM  ««cr  Oie  edge*  withia.  Tke 
bMk  ii  Uea  ended,  ikM  ii,  bontd  tmtj  brtwfii  two  bowrde,  to  make  Uw  eorcr  nldt 
tfiMflr  M  (kc  pwteboud  uid  Ue  kMk  t  M  Ifae  euel  peribnnanee  oT  whick  tke  mm- 
BViif  tte  bMA  in  ■  grail  ineMnic  depe«d«.  The  baek  b  Ihetl  warmed  mt  (be  ire  (O 
■Am  Ibe  gioe,  and  the  leatker  le  TnHied  dnn  will  a  boAia  or  fbUinf  ftiA,  M  Mt  and 
fix  it  date  to  tbe  back  af  tke  book.  It  fi  new  »et  to  drf,  and  vhm  drr,  Ae  boaiA  ata 
RMtvlt  Oe  boak  to  A«i  wnH«d  or  apriakkd  <mr  With  a  little  patte  and  «ale^  tlW 
Biftt  ud  aiaam  blaeked  «ifh  lak,  aad  then  (priakled  floe  w!lh  a  bmh,  bf  ftrikini  H 
MiiM  Ifce  tead  or  a  Miek]  or  irilk  large  epoii,  bf  beii^  ulied  With  acdatioa  of  greeS 
vitnil,  wkieb  »  called  oiarklmg.  Tmi  Uank  InTca  aretbea  puted  ion  t« the  cover, 
md  tke  leaKi,  when  drf,  an  bonnhed  ia  ike  pre*,  and  Dm  cover  rotted  on  iho  etea: 
Tbt  oner  b  now  gland  Mice  wllk  tke  whhe  tfaa  efi^  BBeieii  and,  latt  of  all,  polidMi^ 
br  paMBig  a  bat  ii«n  orer  tke  glased  eoler. 

ThempkijmieBI  ia  bookUading  oT  a  roUlDg  prcM  Tor  imootlung  and  eondeniiBg  the 
kno,  iBMid  oT  tbe  baimnering  whlck  books  ure  nuaallT  receiT«d,  U  an  impiorenMnt 
nlmlaced  manl  yean  ago  into  the  trade  by  Hr.  W.  Bora.  Hia  prev  eoniim  of  iwo 
na  cf  liado*  aloat  a  Ibol  in  diameter,  adjoetahle  in  Ike  dmbI  way,  by  meant  of  ■  eeTew, 
nl  pal  in  mtioa  by  Ibe  power  oT  one  aian  or  of  Iwa^  if  need  be,  applied  to  one  or  two 
■iKbkaodles.  b  ftoal  of  tbe  prcM  liu  a  boy  «lw  galkere  the  iheets  into  packete,  by 
tbong  IM^  tkr«^  or  (bw,  upon  a  plate  of  tin  plate  of  AeHBe  die,  and  eovefing  tben 
•ithtiMtba-pinceortis  jdate,  and  tbna  proeeediag  by  allematiag  tin  platei  and  bnndlea 
tf  ibnta  tin  a  Mtteieat  qnanlity  have  been  pat  logetheT,  wUeh  will  taptaA  «•  Ike  etiff. 
MM  nd  lydocM  of  tke  paper.  Tkt  packet  ii  tben  pMaed  between  the  roUan  and  le- 
tani  by  Ike  aaa  wbo  lunu  lb*  irinelL  and  who  hai  tine  to  lay  the  tbeeti  on  one  nie, 
tadiokudorer  Ibe  tinplaUaby  the  tana  dial  tbe  boy  bai  prepared  a  aecond  packet 


a  h  gaioed  by  the  nae  of  the  rollii^-^eaii        .   . 

WonU  hare  been  by  beating,  and  ibe  o 
M  maeb  greater,  ibal  a  rdled  book  wSl  be  reject 
to  aboat  Ato  rixUu  of  the  Duckaeai  of  the  aanw  bot* 
if  beaten.  A  tbdf,  tbereAne,  thai  wIH  hoU  Ifty 
book*  bonnd  in  the  nmal  way  wonid  hM  neariy 
tixtr  of  thoae  bound  ia  thii  manner,  a  ekcMwUnca 
of  no  tmaO  inportanco,  «ken  il  Ii  eoadderad  how 
large  a  (pace  cten  a  moderate  library  oeanplet,  aad 
thai  book-caaei  ara  an  cxpeoMTe  arLiele  of  Amdtnic 
Tbe  ro!ling-piTW  ia  now  enbelicaled  fbr  the  hammo' 
by  leTnal  cmiiderable  bookbindoa. 
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LSi?^ 3E©J  ported  npon  the 


_  a  groand  plan,  withoat  the  paiU  «  aad 
a  Ibmser  fgnre.    a  ia  Ihe  baM-boatd,  tap- 
_  pon  the  eroM  ban  m  n,  marked  wilk  dotted 

ladajSf.  B3.  Upon  the  ifreirnijlrr.^lg.  1«3,  the  natif  dierre  to  fix  tbe  flat  npper 
^  *,  It  ur  desired  distanee  from  the  baie.  That  bar  hai  a  ilil  along  iti  middle,  throogh 
rfaiek  the  booki  bdow  <  i  pua  down  for  reeeiTing  the  endiof  Iheeewing  cordtpft 
filed  at  y  y,  and  itreUhed  by  Ihe  tbomb-Krewt  e  m, 
Tbe  bar  y  y  ii  let  into  an  oblong  ipaee  eat  oM  of  the 
front  edge  of  the  baM-boaid,  and  flied  than  by  a 
Botcable  pin  a,  and  a  fl led  pin  at  ili  other  an^  ronad 
which  it  tnrai. 

rig.  164  U  the  booklunder^  enUlng-prcN,  Wbkhii 
tet  epright  apoa  a  mrt  if  ehcM  kt  Ihe  reeepUon  ef 
(he  paper  paring! ;  ud  eoneiit*  ef  (hrna  eidM,  being 
•pett  above  and  to  the  leA  hand  U  lb«  worimaa. 
Tbe  prenbar,  or  beam  a,  kia  two  bolei  n  a  npon  iM 
under  nrfaee,  «>r  Kcnriog  il  to  Iwo  pegaetanding  oa 
the  lop  of  the  cheel.  The  ecrew  rode  ( (  paea  throng 
two  tapped  hidei  ia  tbe  iwr,  marked  wilh  6  e  at  «a 
•ffcTfy  I  A^  headi  r  r  being  held  by  the  ihaaldert  o  a.  Tbe  bead*  are  pierced  with 
»>Ialo  wbieb  leter  pine  an  thnul  fbr  lerewing  the  rod*  hard  ap.  The  hiB<ry  bHm 
'rcnautiiuaovcablc,  while  the  pumllEl  bar  with  the  book  ii  broughl  homelowardl  it 
In  Af  iwti  icrewi.    The  two  mUn  *  i  ierve  as  gnidet  to  jnKrre  the  nwliont  ualg 
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puillel ;  and  (he  two  parallel  luh  ten  b  c  fnide  beWesn  thwi  the  ead  ter  f,  «r  tht 

plough,  vhose  knife  is  shovn  u  i,  wilh  iti  cluaping  icnw  t. 

Mr.  OUhun,  priDtia^  eagincer  ol  tha  Bulk  oT  EngUnd,  dutingouhed  Tor  mechuied 
lageauilT,  hu  coatriTed  ■  conrenieal  maduae  far  cutting  the  edges  of  boiki,  butknotei, 
fct,  eilher  truly  square  or  polygonal,  with  malhemalical  precision.  Fig.  IflS,  repretenti 
an  end  devalion  of  the  nuehioe.  Fig.  166,  ■  side  view  of  the  lame,  the  letlen  o( 
refereoce  indicating  the  same  parts  of  the  machine  in  each  of  the  %ure«. 

o,  is  the  lop  cross  bar  wilh  rectangular  gioovea  t  i ;  c  c,  are  side  posts ;  i  d,  cidm  feel 
to  the  same,  wilh  ttrengthenini;  bracketsi  <  t,  a  square  boi,  in  which  the  press  •tsoda, 
(br  holding  waste  cuttings.  Fig.  187,  is  a  cross  secUon  of  the  upright  posts,  e  c,  loked 
lioriiDniBlly,  There  are  rectangular  grooves  in  the  upright  posts,  for  the  projecting  end* 
of  the  cost  iron  erou  bracket/,  to  slide  Dp  and  doim  in.  In  the  middle  of  Ihe  nnder-aide 
of  this  piece /,  there  is  a  boss,  within  which  is  a  round  recess,  to  receive  the  top  of  tha 
•crew  g,  which  works  io  the  cast  iroa  cross  piece  A,  similarly  made  with  Ihe  former,  bnt 
bolted  Srmljr  to  Ihe  posts  c  c.    Upon  Ihe  screw  g,  there  i*  a  circular  handle  or  ring  i,  for 


paitlallr  tnming  the  screw,  and  immediately  orer  it  croas  hrfes  fur  tii^htenini  the  pren 
ij  means  of  a  lever  bar.  Upon  the  croaa  piece  /,  is  boiled  the  buard  j,  and  upon  each 
BDd  of  this  hoard  is  made  fast  Ihe  rabbeted  pieces  k  k,  for  aaoiber  buaid  i,  (o  slide  in. 


IS8 


Acww  the  middif  of  this  board,  and  parallel  to  the  pieces  fc  It,  the  longnc  piece  m  K 
m^e  fast,  which  flts  into  a  Rroove  in  the  bottom  of  board  t.  A  horiionUl  reprMentalioa 
Of  th^  is  seen  at  fig.  1B8,  and  immedUtelj  nnder  this  view  is  also  seen  an  end  view  of  I 
and/,  cannected  together,  and  a  side  view  of/  by  itself.  In  the  middle  of  the  board  L 
IS  a  pin  for  a  £ii«ular  board  h,  to  tnm  upon,  and  npon  Ibis  letter  board  is  placed  the 
"material  to  be  cnt,"  with  a  sariag  piece  between  it,  and  the  circular  piece  which  Is  to 
be  divided  npon  its  edge  into  any  nomter  of  parts  leqnired,  wilh  a  stationarv  iodei  on 
the  board  I,  to  pomt  to  each. 

It  will  now  be  tuidOTtood  thai  the  «  materittl  to  be  mt,"  mar  be  toned  round  npoD 
the  centre  puoTUw  bawd  •.and  also  thai  both  it  and  Ihe  board  can  beshiRed  baek> 
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«M<I  Hd  (brvaid  ander  flic  U>p  aam  piMea,uid  betwen  tbe lUe  dlle  tlifckfe,  tiM 
■ufitM*  of  which  •boold  KltobediTided  iaio  uichci  Kod  tenth*.      ' 

TW  ploQgh,  Jig.  1S9,  ihmm  ia  (eTenl  potitioos,  U  niaije  to  racciTc  two  knivn « 
^tten  u  the  "  material  to  be  cnt"  vtmj  require,  and  which  are  titoated  in  the  plmgh 
M  I  BOW  dncttte.  The  ploogfa  »  eompOMd  «f  three  prineipal  paiU,  namelr,  the  iof, 
tad  iu  two  Nile*.  The  iop  o,  u  made  the  breadth  oT  the  cron  pie«e  a,  and  with  a 
handle  na4e  lail  thetCMi.  The  *idet  y  »,  aie  bolted  therelp,  with  bolii  and  nati  Ihroogb 
cdne^oadint  bole*  in  the  top  and  (idet.  The  Ivan*  below  gire  iuide  Ttewi,  and 
<nn  (eetiou  oT  the  detail*  m  tbe  maaker  in  which  the  enlten  aod  edjaiUncat*  are 
MnnUd.  A  gTOore  ii  cat  down  each  ehrek  or  tide,  in  which  are  placed  acrewt  thai 
we  iHtld  at  top  and  botiom  froin  novinf  np  and  down,  bat  hj  turaing  thcf  caaae  the 
to'dofoi  they  are  ihowa  at  9  g.  Then  nnt*  have  each  a  pin  prajectiaf 
~     —Ih  ^ 


plain  hole*  made  in  the  lop  end*  of  entten  r  r.    The  lesth 
The  ^uin,  anj  the  work  Tor  eaoMnj  then  to  fo  np  and  down, 


fallowing  fig*,  are  1  in 

The  cuttoi,  and  the  work  Tor  e«n«in{  then  to  |0  np  and 
cheeks,  to  is  to  be  quite  lerd  with  their  ianer  nrfteea.  Fig. 


n  apart,  bow  fixed,  and  with  moraable  not  a>d  pn^ectiag  pin.    The  top  of  eaeh 

MTcv  terminates  with  a  round  *plil  down,  and  abo>e  it  a  pfatioa  ti^eel  and  ba«*  thereoa, 
also  simiUrlr  tpUL  Tbii  pnioa  fits  upon  the  qdit  pin.  Above,  there  ii  a  enai  •ectioa 
of  a  hollow  coupling  cap  with  (tcel  toofoe  acnm,  Ihiu  fiti  into  both  the  entiof  the  terew 
pin  and  pinion  bo**,  to  tliat  when  lowered  upon  each  other,  thejr  nan  all  turn  tofrelher. 
U  the  nuildle  and  on  the  top  of  the  upper  piece  0,  the  larfer  wheel  1,  ran*  koee  upon  ita 
centre,  and  worki  into  the  two  pinioa-wbeel*  1 1.  The  wheel  t  ha*  a  17-nnt  with  wlnn 
Bonnted  upon  iL 

It  will  now  be  ■cen,when  the  plongta  is  in  it*  plaeeaiat  Jlr.  Ill,  that  if  it  bepuihed 
Id  and  fro  hj  the  right  hand,  nod  the  nut  occasional!;  tametTbr  the  lell,  the  kniies  o 
calien  will  be  piMraded  dowawirdt  at  the  tame  time,  and  these  either  will  or  wiU  aot 
(drance  as  the  eonplinf  eapeaa  are  on  or  off  The  rib«vr,nui  in  the  grooret  tK 
jig.  M5,  ai^  beep  the  cntteis  to  their  dot)',  working  uteadil^.  The  top  cross  bar  a,  it  the 
oaet  breadth  of  a  bank-note,  bf  which  means  both  kniTcs  are  made  to  cut  at  the  saint 
tane.  The  paper  is  eat  nniformlT  to  one  lent^th,  and  accurately  square- 
By  the  use  of  this  machine,  the  air-pump  paper-welting  appantot,  and  appendant 
jnm,  tbe  paper  of  45,000  notes  is  fully  prepared  in  one  hour  and  a  bnlf  by  one  perton, 
and  may  then  be  printed.  It  is  not  lo  much  iqjored  by  this  process  as  by  the  ordinary 
method  of  clipping  by  hand,  toaking  ft,  he,  which  more  or  In*  open*  nnd  weakens  the 
bbrk,  etpedidly  of  bank-note  paper. 

One  oT  the  gnatett  improTements  erer  made  in  the  art  of  bookbinding  is,  apparently, 
thai  for  which  Mr,  William  Hancock  has  leiy  recently  obuined  a  patent.  After 
Mding  the  sheets  in  double  lenTet,  he  places  ihem  Tertieally,  with  the  edges  fanning  th* 
bade  of  the  book  downwaids  in  a  concaTC  monld,  of  snch  rounded  or  semi-cjlindiical 
ibape  a*  the  back  of  the  book  i*  Intended  to  tare.  The  monU  for  thii  pnrpoae  consiiti 
of  two  parallel  upright  boards,  set  apart  npon  a  cradle  frame,  each  bavinf  a  portioa  or 
portions  eat  out  Tertieally,  somewhat  deeper  than  the  breadth  of  the  bo^  but  of  a  width 
aenrty  equal  10  it*  tUcknets  before  it  i*  pressed.  One  of  these  nprigbt  boards  may  ba 
riidden  nearer  to  or  farther  (iron  it*  fellow,  by  means  of  a  guide  bar,  attached  to  the  tola 
of  the  eradle.  Thus  the  dittance  between  the  concaTe  bed  of  the  two  vertical  tlol*  in 
which  the  book  rests,  may  be  raried  according  to  the  length  of  the  leaTcs.  In  all  eatea 
about  one  fourth  of  the  length  of  the  book  at  each  end  prefects  beyond  the  board,  to 
Aat  one  half  retta  between  the  two  boards.  Two  or  three  packthreads  are  now  bouid 
rotiod  the  leaves  thus  aimnged,  fhm  lop  to  bottom  of  the  page  in  different  lines.  In 
Gtder  lo  preserve  the  fbrm  given  to  the  back  of  [he  mould  in  whitdi  it  lay.  The  book  it 
next  tubjected  to  the  action  of  the  press.  The  back,  which  it  Idl  projecting  t^j  ilig^llt 
in  front,  is  then  smeared  eBrefally  by  the  fingers  with  a  solution  of  eaonlehooe,  wheretf 
ea^  paper-edge  receives  a  small  piHnioa  of  the  cemenL  In  a  few  honra  it  b  tuffieieatl)' 
dry  to  take  another  coat  of  a  somewhat  stronger  caoutchouc  solutioa.  In  48  hour*,  4  ap> 
pGcmlioas  of  the  caontehoac  may  be  made  and  dried.  Tbe  back  and  the  adjoining  pajt 
af  the  sides  are  next  covered  with  the  usual  band  or  fillet  of  cIoLh,  glued  on  with  eaont- 
ehone;  after  which  the  bodi  is  ready  to  liave  the  boaTdtBttached,aod  to  be  coreredwith 
halTirr  or  parchment  as  may  be  dedred. 

We  thus  see  that  Mr.  Hancock  dispenses  entirely  with  the  opsationa  of  stitchinK 
sewini,  aawini-in,  hammering  the  back,  (»-  tbe  use  1^  paste  and  glue.  Instead  of  leaves 
attached  by  thread  ttitehet  at  S  or  3  pnnls,  we  have  tbem  agglniiaaled  securely  tkng 
acB-  whole  length-  Books  bound  in  this  way  open  to  pntectly  flat  npon  a  taUe 
wttbont  strain  or  resilience,  that  they  are  equally  eomforlaUe  lo  the  tludcnl,  Uic  ninsleiaB, 
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Md  tlv  wsrahsnt  Tb«  two^tdiono  Miiientmor«oT«rb«lDg  repnWTS  to  ioMeti^  tad- 
not  affecteii  bjr  humidity,  giv«s  Ebi*  mod*  of  Undiiig«grMt  anperiorit^aTerthBold 
aetiiod  vith  puteorglue,  irhMh  BttHMitcd the  ravagaSM  the  moth,  uid  m  damp  aitno- 
tteo*  •lloved  the  book  ta  bll  to  pieoei.  For  engraTingi,  atlMMa,  uid  ledgen,  thii  biad- 
inginuiiiurablv  adapted,  beoaue  it  tlloira  the  pagw  lobe  ditpUjed  moet  freely  with- 
«uEthe  TiBkofdialooatingtheTOlarae;  bnc  foraecoritj,  8  or  4  stateheaBhonldbemade. 
ne  leftvea  at  muiio  book*  bonad  with  caontchooc,  when  tnmed  over  tie  flat  at  their 
whole  (uteDt^  as  if  in  looae  aheets.  and  do  net  tonaeot  the  mtuiciu)  like  the  leavei  of 
tlie  ordinary  booka,  which  are ao  ready  tA ipring  baek  again.  MnaiucripteaTideoUeci- 
tionB  of  letters  which  happen  to  have  little  or  no  margin  left  at  theback  for  stitching 
them  by,  may  be  bound  by  Mr.  Hancock's  plan  withont  the  least  encroaohment  upon  the 
vritiii^.  Thethickeat l*dgerBthiiabounil,opeaa*euilyaapapeTin quire,  andmaybe 
writUitonuptotbe  innermoat  margin  of  the  book  without  the  least  i neon venience. 

SooKBisoiHa,  Mtthanical. — An  inEeniom  invention,  for  which  Mr.  Thomas  Richards 
tt  lirerpool,  bookbinder,  obtained  a  patent  in  April  1841.  He  employs,  first  a 
BaehaninD  to  sew,  weavi^  or  bind  a  number  of  abeets  together  to  form  b  book,  in- 
■laad  of  stitching  tham  by  hand;  9dly,  a  table  which  slides  toand  fro  to  feed  or  supply 
«ach  shset  of  paper  separately  into  his  nutchiDei  also  needle  bank  or  holders,  to  present 
■aedleswith  the  requuiite  threads,  tor  stichlng  such  sheets  as  they  are  supplied  witb 
in  BDeeoBsioiL  He  baa,  moreover,  ■  series  of  holding  fingers,  or  pincers,  auitably  pro- 
vided with  motion*,  to  enable  them  to  advance  and  clasp  the  needles,  draw  them 
Ihroiigblheshaets  of  paper,  and  return  them  into  their  respective  holders,  after  tJiread- 
ing  or  stitching  the  sheet ;  lastly,  there  are  arms  or  levers  for  delivering  each  sheet 
regularly  upon  the  top  of  the  prceediiiK  sheets,  in  order  to  form  a  collection  or  book 
id  saoh  aheeli,  ready  for  boarding  or  finishing.    A  minute  deacriptJen  of  the  whole 
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The  duty  wss  repealed  in  1B46. 

BORACIC  ACn)  lAGOOKS.  Before  the  discovery  of  thii  acid  in  the  time  of  Um 
Srand  Dnke  Leopold  L,  by  the  chemist  Utsfer,  the  fetid  odor  developed  by  the  sul- 
phuretted hydr^en  gas,  and  the  disruptian*  of  the  ground  occa^oned  by  the  appeal^ 
"         '        -    ~s  of  vapor,  had  made  the  natives  regard  tLem  aa  a  disr 


eiplaincd  the  phenomena,  tae^imii«At  hdve  becocae  a  source  of  psblic  proeperitj, 

and,  were  they  to  cease  would  be  prayed  to  retura  liie  vapors  which  issue  &om 
these  lakea  keep  the  waters  always  at  a  boiling  temperature ;  henc^  after  impregnation 
fiir  20  or  SO  hours  by  the  steams  of  the  highest  lalie,  they  draw  off  the  waters  into  a 
second  lake  to  suCTer  a  fresh  impregnation.  Thence  they  are  drawn  into  a  third,  and 
BO  an  till,  they  reach  the  lowest  receptacle.  In  this  palsage,  they  get  charged  with 
one-helf  per  cent  of  boracie  acid.  'Hiay  are  then  concentrated  in  leaden  reaarvoin, 
by  the  heat  of  the  vapurs  themselves. 

lleliqnid,  alter  having  filled  the  first  compartment,  it  diHnsed  very  gradnally  into 
the  second,  then  into  the  tliird,  and  successively  to  the  last,  where  it  reaches  such  a  state 
ofeoDcentrstioo  that  it  deposits  the  crystalliied  acid  ;  the  workmen  remove  it  immedi- 
ately by  means  of  wooden  Bcrapers.  ^Diis  mode  of  gradual  eoneetLtratiou  is  very  inge- 
nloua,  and  requires  so  few  hands  that  it  may  almost  he  said  that  the  aoid  is  obtained 
without eipenae.  FromlSlSto  1840thequantityo{acklmiuiufactaredwaaS3,349kOS(> 
Tascan  pounds.     From  1839  to  ia4S  the  mean  qoaatity  has  bew  2,600,000  pouods. 

Thtu  m  ettimatins  the  product  at  7,fi00  pounds  per  day,  tiie  quantity  of  eatunitad 
water  upon  which  tbeyoperate  is  1,G  1X1,000 lbs.  daily,  ana  annually  947,1100,000 Iba. 

TbJB  labor  brings  toTuacany  tec  millions  of  franoa ;  it  is  Burprising  that  it  ^ould 
have  remained  nnproductive  for  so  many  ages,  and  that  it  should  have  been  reserved 
for  the  skill  of  U.  Dardarel,  now  Count  of  Mote  Ctu'boli,— before  1818  a  aimpie 
wacderiag  merchant^  entirely  unacqaaiuted  with  scienti&o  reteBrehea.  to  discover  the 
nature  of  the  fugitive  vapors,  and  render  tbem  a  source  of  ineihanstibla  wealth. 

The  violence  with  whLch  the  scalding  vapors  esaape  gives  rise  te  nLuddyexploeiona 
when  a  lake  has  been  druned  by  toming  its  waters  into  another  lake.  The  mud  ia 
thea  thrown  out  as  solid  nutters  are  ^ected  from  volcanoea,  and  there  ie  formed  in  the 
bottom  of  the  lake  a  crowd  of  Oiose  little  cones  of  emption,  whose  activity  and  pUy 
are  generally  from  120*  to  146°  Centigradf^  and  the  elouda  whidi  tbey  form  in  tha 
lagoons  constitute  true  natural  barometera,  whose  greater  or  leas  density  rarely  disap- 
points tiie  predictions  that  they 
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BOBAX.  tU 

■  BOUX.  A  Mlit*  mUm  w>— Ml  «f  Unde  uU  ud  m^  foand  Bbrndaatlr  fm 
Thibet  and  in  Booth  Anerm.  The  trade  product  tnna  the  Ibmer  locality  vm*  imported 
nto  Earope  noder  lite  Mane  rf  Ihual,  and  wai  purified  from  >oine  adlierinK  latir  miltv 
bf  a  mccM  kept  «  l0S|t  time  aeerel  by  the  Tenetiaai  and  the  Dutch,  ind  which  eoDMttdl 
cbiefr  in  boJUng  tbe  aDbaiasce  io  vater  with  a  little  qaieklime. 

Gaielin  found  horai,  in  iHinnitle  nyttali,  to  coDlaio  46-8  per  cent,  of  wateri  aad 
Amedaon,  in  ihe  caldned  Uale,  to  coniiit  of  68-9  of  «cmI  and  3M  loda,  in  100  paitt. 
M .  Payea  deaetibct  aa  octahedral  boiai,  which  eonlaini  only  30-64  per  ceni.  of  water, 
•nd  h  therefiire  preftrnd  bj  the  hraiien  in  their  toMerioK  procetMi. 

Borax  haa  a  iweetiah,  tonewbat  lisiria]  tatte,  and  affecia  Teeeiable  calon  like  aa  al- 
kali; it  it  KduUe  in  IS  pant  of  eold  aad  2  of  boUiag  water.  It  e0loretce«  and  become* 
opaqne  iil  a  di;  ■Imoaphere,  and  ^pean  Inminoiw,  br  IHetfon,  in  the  dark.  It  mclU  at 
a  best  •  little  aboTc  that  of  bolliur  water,  and  riTeaovl  ita  water  of  crrstaUiialioDjaAer 
which  it  formi  a  ipongr  ma«a,  called  ealeiacd  boni.  The  oetahednl  borax,  which  li 
prepared  by  eryUalliution,  in  a  nlution  of  1-256  >p.  gr.,  kept  up  at  143°  F.,  ii  met 
cflbireccent.    Wbea  borax  ii  i^ted,  it  fiuei  into  ■  ghuir-kiokiDg  inbetaDce. 

Tlie  fidknring  ii  the  improrcd  nmde  of  porifyinf  bcnai.  The  cmde  cryitali  arc  to 
be  broken  into  imall  lunpt,  and  ipnad  npon  a  filter  lined  with  a  lead  gralinf,  oadM 
■kick  a  piece  of  ekiU  ii  itiMdMd  npoa  •  wooden  ftaMe.  The  Innpa  are  piled  op  to 
ItB  Ufbi  Hi  13  in^aa,  and  wnAcd  with  auall  qoantitia  of  a  caoatie  Mda  ley  of  r  B. 
dpt  gr.  ]-aat)*BtillheliinKiTeMn«iaff  ninrly  eokrlcM;  theTaratheadraiBed,  aadpM 
nto  a  btfo  copper  of  boUiag  water,  hi  Mwh  qnantilie*  that  Ike  fcmltlng  folaiioo  itaadi 
M^  B.  (ap.  gr.  1-160.)  f]arboMU  ct  eoda,  eqninleni  to  19  per  cent,  of  Ihe  borax, 
waal  new  be  added;  the  mixed  aoIntioB  ia  allowed  to  Kttle,  and  the  dear  liqaid  ijrpboned 
iff  into  errwalUaing  vcMde.  Whenercr  the  mother  walen  gf<  fini,  they  mntt  b« 
enporated  to  dryaes  in  ijaat  Lea  poll,  aad  nailed,  to  bora  awaf  the  ritcU  enkviat 

Bonx  i*  HNnetlmei  adalletated  with  alan  and  enmiaoa  ndl ;  tbe  (brmer  addilioB  majr 
be  roadBr  deleeted  by  a  lew  dnpa  of  water  of  aainoaiB,  which  will  tbitiw  down  iti  «la> 
miaa;  and  the  latter  by  nitrnto  of  lilTer,  which  wiD  gfTe  with  it  a  precipitate  iualabU 

The  uuire  boraele  acid  obtuaed  ftoB  the  lakd  of  ToMany,  which  haa  been  iimv* 
ktared  ia  Fiance  into  borax,  hai  greatly  lowered  ihe  price  of  thn  article  of  eoconerce. 
When  HBC.  Paye*  aid  Canter  flrM  begnn  the  busincM,  they  lold  (he  eryiulf  at  the 
•toie  priee  a*  IhaDnteh.  vii.,  7  fiaaei  the  kilegrainme  (2j  Dw,  avoird.);  bnl,  u  •  bw 
yean,  they  eooM  obtain  only  2  ftanca  aad  00  centiBca,  to  CMMrqnence  of  the  miAd 
■Mtmg  orentockcd.  Tbe  annnal  eoMOBipliaB  of  France  in  1813  was  26,000  kUoa.,  aad 
the  qoaniity  pnajnced  in  M.  Payen'i  woriia  wu  60,000.  The  swdc  of  naktuf  borax 
haa  the  arid  ii  u  fiillowt : — The  lake  water  ii  eraporated  in  gradaation  hornet,  and 
then  concentrated  in  boilcn  till  it  cryitaSiiea.  In  that  slate  il  i»  carried  to  Mar- 
MiUea.  Abo«t  BOO  kUogramma  of  wiler  are  niade  W  boil  in  a  copper,  and  BOO  kilo 
raniBet  of  cryslalliied  earbonale  at  aodn  are  diHohed  in  it  by  tueee«ire  iddilioni 
<r  tS  hill  Hi  a— 11     Tbe  wdMiea  bel^  i^dnlnincd  nt  Me«r?y  the  bofling  point,  000 


•  of  Ihe  milalliBed  boradc  acid  of  Tnaeany  are  introdnced,  io 
'  t  each  adOlIon  « "  ...       - 


n  of  about  10  kHegnunmei,  a  lirrty  efferreieence  eninca, 
■  which  aeeonnt  (be  copper  tbovld  be  of  wmA  plater  capacity  Ihsn  li  nfflcirai  to 
Mmttia  Aa  tiqaora.  When  the  whole  acid  haa  been  added,  the  fire  mast  be  damped 
by  being  eoret^d  ap  with  noiit  aihei,  and  tbe  copper  mail  be  eorraed  with  n  light  lid 
and  bUiikeis,  w  pteterre  Ibe  lempemtare  vnil^nn.  The  whi^  ii  leA  in  tbn  data 
dnriag  30  bottrs ;  the  dear  liquor  is  iheo  drawn  off  into  thaDow  eryitalTitiag  veneb  of 
lad,  in  which  it  should  stand  no  higher  than  10  or  12  inches,  to  faror  iU  rapid  coding. 
At  Ihe  end  of  three  days  in  winter,  and  fDiir  in  sommer,  the  cryslalliiation  ii  nsnslly 
Intshrd.  The  mother  water  i*  diiiwn  off,  and  employed,  intiead  of  itmple  water, 
ftr  Ike  parpoK  of  dinohiag  lleih  eryflala  of  aoda.  The  abere  eryMak  are  eareftiny 
detadicd  with  chisel^  ndiaaolTcd  in  boiliaf  water,  adding  for  each  100  kika.,  tO  kika. 
of  carhonato  «f  Mda,  TUaeotDtwo  ma^SO*  B.  (sp.gr.  1-I60)|  and,  at  least,  one  tan 
(1000  kiloa.)  of  bom  ihnU  be  diuohied  at  once,  in  order  to  obtain  eryiuUs  of  a 
BaikeUHe  aite.  Whenerer  tbii  nlDtion  hat  become  boiling  hot,  it  mnsl  be  ran  off  into 
huge  oryitalUxing  lead  cheiti  of  the  form  of  ioierted  tronc^td  ^nmids,  rnrai^hed  with 
Kdt,  cneloaed  in  wooden  franw*^  and  torionaded  wilh  matt  to  cmifine  the  heat.  For  a 
1  baMDCM,  thcM  ibodd  be  at  leait  IS  nateli  of  thia  kind ;  as  Ihu  sohilkm 


One  hondred  pttttt  of  the  patetl  acid,  ntnally  extracted  ftom  the  lake*  of  Taaeaay,  CEfr 
tun  only  fifty  parta  td"  the  icaL  faonde  acid,  and  yiekt  no  man,  at  tbe  ntniMt,  than  M0 
■rliW  of  good  borax. 
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Aooording  to  WlUrtun,  tlia  eommBrBiBl  bonda  mU  U  eotnpoMd  m  f(inawi>— 

BulphaUofmangaDCM      -..-...  A  traM 

iron     .....-.-  O-Utt 

ftlumiiiB  .......  o-tW 

lima 1-018 

magneuK         .......  i-tn 

unmoDift         .......  B't08 

•odii oun 

potaih O-KW 

MUmmonia    -  -  •  -  -  .  .    0-JM 

■ilica  (in  lolctioii) 1  SOO 

aalphuric  oaid  (oombbad  wllL  (h«  boM^)  ...    i-saa 

©ry»lallii»ble  borado  add      .....  7t>4M 

■Witof •■867 
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Diy  borai  acta  od  the  tnstaUis  ozidaa  at  a  hi^fa  lainpcnitara,  la  a  v«ry  ranarkabU 
manlier,  meltins  and  Titrify[ae  them  into  baantiful  colored  glanea.  On  thia  aeoonnt 
it  ii  a  moat  uaeml  rewant  for  the  blowpipe.  Oiide  of  chrome  ting«  it  of  an  emaralA 
green;  -oiide  of  cobalt,  an  intenae  bine;  oxide  of  copper,  a  pale  green;  oxide  of  tin, 
opal;  oiide  of  iron,  bottle  green  and  yellow;  oxide  of  mansaneaav  violet;  oxide  ol 
nickel,  pale  emerald  green.  Tbe  white  oxide*  impart  no  color  to  it  by  themaelTeai 
Id  the  fbeioo  of  metala  borax  protaote  their  aiirfaae  from  oxidiiement,  and  even  dia- 
aolvai  awav  any  oxidei  fonned  upon  ^lera;  by  which  twofold  agency  it  bacomea  an 
axoellent  flux,  iDvaluable  to  the  goldimith  in  eoldering  the  precioiu  metala.  ani}  to 
the  bnuier  in  wldartng  copper  and  iron. 

Borax  abaorba  muriatic  and  aulpbureone  aoid  gaaea,  bnt  no  otban,  whereby  it  be 
Mme^  in  tbii  raapect,  a  naeful  meana  of  Cnaljaia 

The  atrangth  or  purity  of  borax  may  be  teated  by  the  qnantity  of  anlphnria  aeid 
requiiite  to  aeutraliia  a  mr«a  weight  ol  it.  as  indicated  by  tinctara  of  Utmna 

When  DiTied  with  ahelTac  in  the  proportion  ot  one  part  Id  flTe,  borax  render*  tliat 
Feainoua  body  aolable  in  water,  and  forma  with  it  a  apaoiea  of  Tamiah. 

Borauic  acid  a  a  compouad  of  Sl'lB  of  boron  and  AS'Bl  oxygen,  in  100  p — ^  ^'- 
prima  equivalent  referred  t" '■■"•-"  '""  i-oi'-o* 

The  following  procees  fo 
liahed  by  HM,  Robiquet  and  Marc^and:- 

It  IB  put  into  large  t^ba.  covered  with  water  for  S  or  4  inohea  above  its  inr^e.  and 
etirred  thi'ougb  it  aeveral  timea  dnrins  (ix  houre.  For  400  lbs.  of  the  Uncal  there 
muet  now  be  added  1  lb.  of  quicklime  difiiuad  thToavh  two  qnarta  of  water.  Next 
day  the  whole  i*  thrown  apoo  a  aieve,  to  drain  off  Uie  water  with  the  impnritia^ 
oonaietiDg.  in  lome  meaaure,  of  the  fatty  matter  oombioed  with  tha  lima,  aa  an  inao- 
luble  aoap.  The  borax,  ao  far  pnrificd,  ia  to  be  diaiolved  in  8}  timea  ib  weight  of 
boiling  water,  and  8  Iba.  of  munate  of  lime  are  to  b«  added  for  Uie  above  quantity  ol 
borax.  The  liquor  ia  now  filtered,  evaporatad  tothe  denaity  of  18°  orSO°  ti.  (114  to 
1-19  ap.  ^av.),  and  act  to  oryatalliie  in  veasali  (baped  like  inverted  pyranioa,  aad 
lined  wiui  lead.  At  the  end  of  a  few  daye,  the  aryatallization  being  completed,  tha 
mother  watera  are  drawn  ofl^and  the  erystala  are  detached  and  dned.  The  loaeof 
weight  in  thia  operation  ia  about  £0  per  cenl 
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The  dnty  on  borax  has  been  repealed. 

BoBAX,  Dkt.  a  eonaiderable  saving  of  expense  in  manufacturing  borax,  and  a  mora 
ready  application  of  the  borax  to  uae,  are  proposed  by  Banlter,  aa  follows: — Take 
abont  88  parta  of  pure  cryatalliMd  boraeic  acid,  pounded  and  aiftcd ;  mix  them  well 
with  4S  parte  of  crystals  of  carbonate  of  soda  in  powder;  expose  the  mixture  upon 
wooden  ebelves  to  heat  in  a  atove  room;  and  rake  it  up  from  time  to  time.  ~~ 
Mcic  aoid  and  I  lie  alkaU  tbaa  get  combined,  while  the  oaibonicacid  and  wat 
palled ;  and  a  perfect  dry  borax  ia  obtained. 
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BOUGIE.  SU 

BOTTLE  MANUTACmiE.    Thefid- 

InviDg    mcc^iuism    Tor    inoDlding    bottle* 

CiTtM  Ihe  tubJMt  or  ■  patrnl  obt>in«d  hj 

H»rTRiclicUDrBiuI(il.ia  1822.   Fif.  lit 

ii  a  mlkia  at  the  ■ppantiu,  coasitling  of 

t  Mjiiare  rnune,  a  a,  of  iron  or  wnod  )  tliii 

la  fixed  ia  ■  pit  fonned  in  Ibe  floor  j   t  i 

i*  the  bate  of  the  freme,  vilb  ui  tper- 

tore  Tor   Imocking   up  the  bolluin  at  the 

boiile  I  c  c  ate  four  legi   Kcured    lo   iha 

rrame-Boor  b,   upon  vhich   the    Dwuld  U 

snt|)Orted.    The  pUtTonn  or  lUnd  oT  the 

mould  d  d  hw  an  opening  in  iti  eenlre  for 

the    introduction    of  the    bottom    of   ilia 

mould,  which  i>  raised  aptintl  the  bottm 

of  the  boUle  b;  the  booclifr-op;  t  t  ara 

the  aidci  of  the  mould ;  and  //  ii  the  toy 

of  Ibe  nmukl  in  two  piecn,  turning  orer 

□poD  the  joinli  at  s  I,  lo  ii  U  CirtD  the 

nedf  or  the  bollle )  hk  are  le*er>  or  araia 

for  rei»inf  and  deprening  the  Inp  pieecti 

t  i  ii  a  boriiootal  ahan  or  aile,  turning  ia 

bearingi  at  each  end,  from  which  ihafl  t«o 

level*,  Je  Ik,  extend  i  Iheie  lerert  are  «*• 

necled  br  upriihl  rodtj  (  /,  to  the  leiet*  or 

aima,  k  Jk,  of  the  top  piecei  //. 

The  WFiEht  of  the  arau  h  h,  and  iwIb  1 1,  will,  hj  tbrir  gravity,  eaoie  Ibe  top  pieew 

lo  open,  Bi  ihown   by  the  dotted  linei ;  in  thii  litnalion  of  the  moold,  ibe  melted  ^am 

il  lo  be  introdnced  bj  a  tube  as  niaal.    The  workman  then  (irpa  with  on*  Ibol  npoa 

the  knob  m,  which  force*  down  the  rod  *,  and  bf  meani  (/a  short  lever  o,  eitending  from 

the  than  t,  forces  down  ihe  lop  piece*  /,  and  cjosn  Ibt  mould,  a*  sera  in  the  flgnre  t  iba 

glaaa  is  then  made  to  extend  iKtlf  to  tne  shape  of  the  mould,  hj  blowing  al  usual,  to  at 

to  torn  the  bottle,  and  Ihe  workman  at  this  tune  putting  hi*  olher  fool  upni  ihe  knob  f, 

depresae*  the  rod  g,  and  hence  raise*  Ibe  bottom  of  Iha  mookl  bj  mean*  of  Ihe  knocker- 

np,  r,  so  as  to  fonn  Ihe  bottom  of  the  bottle. 

At  the  bollooi  of  the  mould  a  ring  i*  introduced  of  an;  required  thiekneaa,  for  the 
piirpoK  of  regulating  the  eapacilf  of  the  botlle ; 


raise  letter*  and  figures,  at  a  moold  to  imprint  the  maker's  name  and  the  size  of  the 
"hese  ntoulds  eaa  be  removed  and  changed  at  pleanre.  Under  the  knob  p, 
t  washer  is   to  be   introduced,  of  any  required    thickness,  to  regulate   iha 


Inocking  up  of  Uie  bollom,  by  which  a  perftel  tymmetry  of  form  I*  prewnled.  _.. 
nnler  to  make  bottle*  of  different  size*  or  fonn*.  the  mookl  1*  intended  to  be  removed, 
and  it*  place  nipplifd  by  another  mouM  of  differeit  dimeaiion*  aad  flgirei  the  lover 
rait*  of  all  the  iDOuld*  being  made  lo  fit  Ihe  lame  ftame.  Such  a  iDOuld  ooghl  to  ba 
macribed  by'rgidative  eoacimenl,  with  an  excite  stamp  to  define  Ihe  capacity  of  every 
bottle,  and  thereby  pot  an  ead  lo  Ibe  IntermiaaUe  ftands  eommillcd  in  the  wiMUi  ct 
wme  and  all  other  liquor*  aoM  by  the  bottle. 

BOUGIE.  A  smooth,  Aeiible,  elaslie,  ileader  cylinder,  introdneed  into  Ihe  urethra, 
iTctnm,  or  wtapkafn,  tit  opaUnit  or  diladDg  it,  ia  eases  of  siridore  and  other  diseasea. 
The  iaveitiM  li  uli  mfttomeBt  is  claimed  by  Alderelo.  a  Portngneaa  phytleian,  bal  iti 
fsfm  and  n«ea  were  first  deieribed  by  hi*  pupil  Amitui,  in  the  year  llhM.  Soma  nra 
•olid,  and  some  boDow;  some  eorroaive, and  some  molliiying.  They  generally  owe  IheiT 
ebwieity  to  linseed  oil,  inspissated  by  long  boiling,  and  rendered  drying  by  litharge. 
Thk  viscid  matter  ia  spread  upon  a  very  fine  cord  at  tubular  web  of  eouoo,  Sax,  or  silk. 
whicbf*  nillal  upon  a*lab  when  ilbeecmea  nearly  solid  by  drying,  and  i*  finally  polished 

Piekel,  a  French  profeanr  of  medicine,  puUiahed  the  fbUowing  recipe  (br  the  e«aa. 
poMtiaa  of  bougie*.  Take  3  part*  of  boiled  linseed  oU,  one  part  of  amber,  and  oaa 
<rf'  oQ  of  turpentine  i  melt  and  nix  theae  ingredienla  well  tagether,  and  apread  tha 
eonponDil  at  three  luecesaive  intervali  upon  a  *ilk  cord  or  trek  Place  Ihe  piece* 
m  eeated  in  a  slore  heated  to  ISO^  F.;  leave  them  in  it  Ibr  12  hours,  adding  IS 
or  IS  fiaah  layer*  in  sncemion,  till  the  inMmmenl*  have  aoquired  Ihe  yroper  *iie. 
Palish  then  first  with  pnmie»«lonr,  and  finally  tmoolh  with  tripoU  and  oil.  This  pr». 
cess  is  Ihe  one  still  Miployed  ia  Pari*,  with  some  slight  modifieaiiDsst  Ihe  chid'  si 
ahieb  is  di*s<riring  in  the  ssl  one  tweatiMh  of  ita  weight  of  caoatcttooc  to  rendat  tha 
rahitawf  tttora  KilkL  For  this  porpoae  Ihe  eaoalehoae  mast  be  eat  into  sleadw 
And*,  and  added  gradually  to  the  hot  oiL    The  iilk  tissue  must  he  fine  and  open,  to 


BH  BRAIPINO-  ItACHINE. 

idiBit  of  the  eompoiilion  «teiiig  ftedj  wDong  ht  fl]uiMBti,  BKh  i 
on.ht  to  be  dried  firal  ia  •  •tow,  od  then  in  the  optA  mt,  before  wMher  m  npplied. 
■ni[»  preeees  tikra  two  months  flw  iU  ewnpletion,  m  fbrmtac  the  bert  benglee  ealM 
Oaslie ;  whtcb  owht  to  beer  lvi|tiag  rotrnd  Ihe  finger  vilhoul  cracking  or  lenllag,  aad 
BMenalon  wilhont  prinf  wej,  bot  retreetiB?  whee  let  go.  Wlen  the  boagiee  ete  to  be 
hoUow,  ■  mandril  oC  iron  wire,  ptDperlj  benl  wilh  ■  ring  M  cite  end,  U  inirodueed  int< 
the  exte  of  the  dlk  tissiM'.  Borne  bougies  ere  mede  wiih  ■  hoUow  «xi»  of  tin  roil  nlled 
into  ■  slender  tube.  Boagiei  are  also  made  entirely  of  eaonlcfaoQa,  tn  (be  inlcrreBiiM 
of  t  Kjlnlion  of  this  suhelance  In  milphuric  ether,  ft  meeelrunm  miffldently  cheap  ia 
Prance  on  account  of  the  low  dnlf  upon  aleohd.  There  arc  medicated  bougies,  th« 
eomporition  of  which  belong!  to  surgical  pharmaej.  The  manuftcture  of  Ihete  iosin- 
ments  of  varions  kinds  forms  a  separate  and  no  iaconiiderable  hianch  of  indnstrj  at 
Paris.     MM.  Febnrser  and  Lamotie  are  eminent  m  lhi«  Une. 

BRACED  (BrtltUa,  Fr. ;  BoKntragtT,  Qerm.)  Harrow  flUets  er  banda  of  lealhsr 
or  textile  fabric,  which  pan  oter  the  ihonlden,  and  are  atlaehed  behind  and  befm  to 
the  wnislbands  of  penUloons  and  troasere,  in  the  s«  of  wearing  them,  for  sapponinc 
their  weight,  and  b-ocing  them  up  to  the  body.  It  is  a  oteful  Bodem  inveotioB,  laper- 
sedini  the  necesiity  of  girding  the  belly  with  a  tiihl  girdle,  as  in  fonner  tmies. 

BRAfDINO  MACHINE.  (tfaeKiiu  a  laati,  Fr-i  BartnatTkinltia,  Germ.)  Tlis 
being  employed  not  only  to  manufaetnre  ttay-taees,  braid,  and  upholslerers'  eerd,  bat 
to  coTar  the  Ihrende  of  caontehoue  for  weaving  kraee-bnods,  deseires  a  description  ia 
this  work.  Three  threads  at  least  are  required  to  make  soeh  a  knitted  lace,  but  II,  IJ, 
or  17,  and  even  29  thread*  are  often  employed,  the  Irst  three  numbers  being  prefcnid. 
Iter  are  made  by  means  of  a  frame  of  a  yery  ingenious  construction,  which  moeei  bf 
"nnous  rotation.  Vfe  aball  describe  a  IVaine  with  13  Ihreada,  Dom  which  tha 
re  of  the  olhen  may  be  readily  eoneeiTsd.    The  baiii  of  the  machine  eonsiato  «( 


loot  Mrong  wooden  nprifhle,  a,  fig:  I1T,  17S,  179^  occupying  the  fbnr  nftei  of  ■ 
rectangle,  of  which  one  side  is  14  inches  long,  the  other  tS  utehes,  and  the  height  ef  tfc« 
NCtangle  ahonl  40  inches.  Fig.  I77  is  a  teclkm  in  a  horlionlal  plane,  passing  thnmgh 
the  line  a  ft  of  Jig.  178,  i^ich  is  e  vertical  section  in  a  plane  passing  tbninch  the  reaB«  of 
fee  laacMas  e,  aeceidii^  to  the  line  c  d,fig.  177.  The  stde  X  ia  snppBaed  to  ha  the  ft«)at 
•(  Iheframei  and  the  oppoaita  tide, t,  the  baA.  B,  (far  eptndlee  or  ikewen,  nnnbefed, 
tnm  1  lo  e,plaee4  in  a  vertical  position  upon  the  etreoadisrenee  of  a  cirde,  whose  eeoiw 
eaineidet  with  tiMt  of  the  Bachiae  at  the  ptriot  e.  Theu  dt  spindlea  are  eoaifeaed, 
1.  Of  so  nany  i«<»  shafts  or  nee  t>,  suppofted  in  bras*  ooUsU  ■  (fiif.  178),  and  nt- 
tadad  dowBWBids  within  ill  tnehei  of  the  greaad,  where  they  reel  in  br«H  ite^a  bid 
npoD  a  horiionlal  beam.  2.  Wooden  heads,  made  of  hon-bean  or  nut-treeu  plaeed,  tha 
MM  upon  the  upper  end  ef  each  spindly  eppoeke  Iba  ent«ot  beam  r,  aad  the  seeoad 
■piwiite  tha  seeoad  beam  o.  3.  Wsodea-Motked  wheds,  m,  reeiproeally  w  MJ  iaa 
tagetka,  placed  betweea  the  bea*  »  and  the  edkMeam  a.  The  loethed  irtiMls  and 
like  lower  head*  fbr  eaeh  spindle  an  in  one  pleee. 

Tbe  heads  and  shs^  of  the  spladks  No.  1  and  0,  are  ana  fifth  atraafier  than  thoae  at 
the  olhar  spindles  g  thek  heads  hare  fl*e  seBucircnUr  greorci,  and  wheel*  of  60  teeth, 
while  the  heads  ef  fhe  eiher*  hare  only  (bar  greorea,  and  wheels  «f  48  teeihi  so  thai 
the  ntnaber  of  the  gnovea  in  the  six  spindUe  ir  ti,  one  half  of  which  is  oecnpieil  wUk 
Ihe  etems  af  the  pappela  i,  wUeh  eanry  tha  J8  thmdi  ttom  Na.  1  to  13.  "  '  "  "* 
whedt,  which  give  all  iha spMIe*  a  Annlbneaa  ■UMint,  tat  i> diSen 


I  appotita  (B  Mch  athK  In  the  eonrte  of 

M,  t)w  BiiddU  wMgl^  triple  «t  botton  and  ^ninU^  at  top,  which  •erre*  to  guide  Ite 
fofpttt  in  the  dimtion  tbcj  ought  to  ponnc 

t,  IhiK  wi^HeOh  v"^  at  top  aad  boUom,  placed  eXKamij,  which  aeri*  *  like 
firpoK. 

H,  twq  wiajteti^  triple  at  boll«ei  tad  mgle  at  lop,  plieod  likewise  eitniorly,  and 
vkidi  Mrre  the  aune  poipoaa  ai  the  prMediog;  m  are  Iran  piai  insened  in  ihe  catena 
beui  o,  wbich  went  as  ilopa  or  limili  to  Ihe  oaeillalionf  of  ihe  uieriot  winglets. 

How,  it  bf  may  morins  powar  (a  man  can  diire  •  paii)  lolation  be  inprefud  upon 
lie  laija  apindU  So.  1,  w  the  diiectioa  of  llie  amw,  all  tke  other  ipindlet  will  nece*- 
mail  pnrane  the  TDtatorr  mciTeiaent  indieaiel  br  the  reipective  airowi.    In  thii  c 


the  mndl 
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',  and  w^  pi 


— , ,  —     ._  pnceed  each  in  it*  turn,  fhim  one  eitremilT  of  Ihe  machine  to 

ite  poin^  enaiing  ihoae  which  have  a  Tcitograde  nareneat.    He  13  ihreadt 

{loiBi  M,  ntnated  ahore  the  centn  of  tie  macbine,  «31  Corm  at  llut  point 

th«  brud,  which,  after  baring  pawed  orer  Ibe  pnllej  o,  eomet  between  the 


that  the  roller  t  reeciTe*  tu  motioa  Trofa  tbe  toothed  wheel  of  the  ipiadli 
No.  3,indfhnn  the  inlerDediate  wheeb  B,i,T,at  weD  ti  Dvmlhe  ntdleai 
■crew  t,  which  dri*et  at  pn^er  tpecd  the  wheel  w,  Aied  apon  Ibe  ihaft 
of  Ihe  roUer  r. 

The  hraU  ii  deuer  ia  vopMlioa  ■•  Ihe  point  x  ii  h*i  dcvated  abon 
the  lopi  of  the  pnppeu]  rat  in  thi*  eaM,  ue  eeceotrie  motion  oC  Ihtie 
pnppeu  it  Hneh  nure  eouihle  in  referenee  to  that  point  toward*  whkh 
Pi  all  tbe  thread*  conTerge  than  when  it  ia  derated.  Tbe  thread*,  which 
^*^  nun  be  alwaya  kept  cqaaUr  itretched  bj  neani  of  a  weight,  a*  we  thaU 
preaentlj  lec,  are  coi^etablf  ttiaiaed  1^  the  tiaction,  occasioned  bj  the 
eoaitaallT  eccentric  noTemenl  of  the  poppeK.  From  this  canae,  braid- 
ing ■taehioe*  nn*l  be  worked  at  a  nraderate  Telodir.  In  general,  (br 
floe  work,  30  inra*  of  the  large  ^indle  per  minate  are  the  ntmoat  that  cu 
safd;  be  made. 

The  poppet  or  iplndlc  i^  thi*  Diachiae,  being  the  tnoat  impoTtan 
piece,  t  have  nnirMented  it  in  scclion,  upon  a  icale  one  Iburili  c(  it*  ae- 
tual  uie.  Jig.  179.  It  it  Ibimed  of  a  tnbe,  a,  of  itrODg  iheet  iron  weQ 
brazed;  bat,  dijc,  Iiliewt*e  of  iheet  iron,  fram  which  a  narrow  SJltt,t, 
riiei  Tertieallf  ai  high  ■>  tbe  tube,  where  both  are  pierced  with  hole*^ 
d  t,  throngh  which  Ihe  thread  /  ii  paiaed,  ai  it  come*  from  Ihe  bobbin. 
g,  which  tnnu  fredr  npon  the  lube  a.  The  lop  of  Ibia  bobbin  i*  eonical 
and  toothed.  A  tnall  catch  or  detent,  &,  noTeable  in  a  vertical  ^ 
rectum  round  i,  Ula  b^  it*  own  weight  into  the  leelh  of  the  crown  at 
the  bobbin,  in  wliieh  case  thii  cannot  revolTej  but  when  the  detent  il 
raised  to  far  u  lo  disengage  the  teeth,  nnd  at  tbe  tana  time  to  poll  the 
thread,  the  bobbb  tonu^  nod  let*  ont  thread  till  the  detent  fUI*  back  into 
tbeae  aame  teeth. 
A  ikewcT  of  iron  wire,  1^  i*  loaded  with  a  imall  weight,  I,  melted  npon 
IL  The  top  of  this  skewer  ha*  an  eje  in  it,  and  the  bottom  H  lecarred  as  i*  shown  In 
/^  ns,  ao  that  ntppoaing  the  thread  cornea  to  break,  thia  skewer  lalli  into  the  Mtoal 
pMttin  ia  the  figure,  where  we  see  ft*  lower  end  eilending  befond  Ibe  Inbe  a,  b) 
■boot  1  r^  an  inch;  but  u  long  u  the  thread  is  nnhroken,  the  ikewer  k,  which  lerre* 
ID  keep  il  always  tame,  during  the  ecocntrie  movemeal  of  the  poppet,  doe*  not  pa**  qnt 
tdow  the  tabe. 

This  diipoailion  ha*  nalvallf  famished  the  meana  of  eanila^  the  machine  to  tim, 
wbenerer  one  oF  the  threads  breaks.  This  ioferior  protrusion  of  the  skewei  pmhel  in 
itf  progresB  a  detent,  which  initaBtljr  causes  the  band  to  elide  from  the  driving  pulley  to 
the  loose  poller,  litos  the  macliine  cannot  operate  unless  all  the  threads  be  enlirt.  It 
il  the  *"«"■""  of  the  operatire,  who  has  3  or  4  nnder  her  charge,  to  mend  the  thread* 
U  ther  break,  and  to  sabsliluin  foU  bobbin*  for  emptf  one*,  whenerer  the  machine  i* 
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^je  braiding  fiame,  thongh  it  does  not  more  quickly,  make*  a  ^reat  deal  of  noi*^  and 
VDoU  make  still  more,  were  the  toothad  wheels  made  of  metal  mstead  of  wood.  For 
them  Id  act  well,  they  sbauld  be  made  with  the  greatest  precision,  by  meana  of  appropri- 
Ue  tools  for  forming  the  leetb  of  the  wheels,  and  the  other  ptcuUar  parts. 

BEAN.  (Son,  Fr. ;  Kltit,  Geim.}  The  husky  portion  of  ground  wheat,  separated  bjr 
the  boiler  from  Ihe  flour.  It  is  advantageouslj  emiiloyeJ  by  the  calico  priolers,  in  the 
><iwring  proeeas,  in  which,  by  boiling  in  hran-waler,  the  eoioring  matters  adhering  to  t)W 


..jogic 


U8  BBABDT. 

■on-mDidaatFd  pwta  of  maddered  goods,  m  well  ta  tbe  dnn  DMttFn  wlilch  doodlhe  mar 
dulled  portioni,  ue  removed.  A  valuable  serie*  of  rcKirehei  coacernio;  the  operalioi 
of  bran  in  such  esses  was  made  •  few  yeah  aRo  b;  (hat  distingubdied  chemist  and  catioo 
Dtiater,  M.  Daniel  Kizehtin  Schoueh,  and  [mblished  jn  the  ninth  number  of  the  BuUelin 
de  la  6oei::te  ladnslrielle  de  Mulliauieii.  Nine  Kts  of  experuaenls  are  reeorded,  whicb 
joMiSed  the  folEoivii^  cancluiiDDs. 

1.  The  dose  of  two  bushels  of  bran  for  10  pieces  of  ealico  is  the  beat,  tbe  ebullition 
being  kept  up  for  an  hour.  A  boil  for  the  same  time  in  pure  water  bad  do  effect  in  clear- 
ing either  the  frvnnds  or  the  figures. 

2.  Pincrn  minutes  bailing  are  lufficietil  when  the  principal  object  ii  to  clear  white 
grounds,  but  in  certain  cases  thirl]'  minates  are  requisite  to  brighten  the  dyed  ports.  If. 
ttr  increasing  the  charge  cfbran,  the  Lime  of  the  ebullition  eoutd  be  'hortened,  it  woold 
be  In  aoue  ^ces,  as  Alsace,  an  economy)  because  for  the  pnssage  often  pieces  through 
a  copper  or  Tat  healed  with  stenin,  I  tvt.  of  coal  is  consiuned  in  fuel  which  costs  fron 
S|  to  3  francs,  while  two  bushels  of  bran  are  to  be  bought  fur  one  franc. 

3.  By  increasing  the  qoantily  of  water  from  12  to  24  hectolitres  wilh  two  bushels  of 
bran,  the  clearing  effect  opou  the  ten  pieces  was  impured.  It  i*  therefore  advonlagcou 
WH  to  use  too  much  water. 

4.  Many  experiments  concnr  to  prove  that  flour  is  altogether  Bseless  for  the  deaiiag 
boil,  and  that  flner  bran  Is  inferior  far  this  purpose  to  the  cuarser. 

5.  The  while  ground  of  the  calicoes  boiled  with  wheat  bran,  are  distingniihable  by 
their  superior  brightness  from  that  of  those  boiled  with  rye  hnn,  and  especially  with 
barley  bran;  the  latter  having  hardly  any  effect. 

6.  There  is  no  adrantage  in  adding  soap  to  the  bran  boil ;  though  a  little  potash  or  aoda 
may  be  properly  inlrodnc^  when  the  water  is  calcareons. 

T.  The  pellicle  of  the  bran  is  the  most  powerful  port,  the  flour  and  the  starch  sj«€f 
no  use  in  clearing  goods,  but  the  mucilage  which  forms  one  third  of  the  weight  of  the 
bran  has  considerable  efficacy,  and  seems  to  act  in  the  fullowing  way.  In  proportion  al 
the  mneilagiaoui  snbilaace  di>soI/es  the  coloring  and  tawny  matters  upon  the  doth,  the 
biisky  surface  attracts  and  fixes  upon  itself  the  greater  part  of  them.  Accordingly,  when 
naed  bran  is  digested  in  a  weak  alkalitie  bath,  it  gives  up  the  color  which  it  had  abaoibed 
tnia  the  doth. 

The  following  chemical  exansination  of  bran  is  intereelina.  A  pound  oT  it  wa*  boiM 
■1  successive  times  with  water ;  the  decoctions,  being  filtered,  let  fall  in  cooling  ■  grayish 
deposile,  which  was  separated  by  decantation.  The  dear  Ijqour  afforded  by  evaporauon 
to  dryness  four  ounces  of  a  brownish,  briKle  matter,  composed  chiefly  of  mucilage,  ■ 
little  gluLen.  and  starch.  The  gray  deposiie  of  the  above  filtered  liquor  amoanted  to  half 
an  ounce.  Nine  ounces  of  the  cortical  portion  of  the  bran  were  oblained.  The  km 
amonuled  lo  2|  ounces,  being  ia  some  measure  the  hygiometric  water  of  the  bcna 
itself. 

When  boiled  with  distilled  water,  goods  are  cleared  pretty  well  witboat  bran.  Cer- 
tain delicate  dyes  must  be  boiled  only  a  few  minntes  in  a  strong  decoction  of  bran  previ- 
oosty  made.  ■ 

BRANDY.  The  name  given  in  thU  eonntir  to  ardent  ipiriU  disinied  from  wine, 
and  possessed  of  a  peculiar  taste  and  flavor,  due  to  a  minute  portion  of  ■  pecaliu 
volatile  oil.  Each  variety  of  alcjhol  tuts  an  aroma  characteristic  of  the  fermented  tnb- 
Kanee  from  which  it  is  procureij  whether  il  be  the  grape,  cherries,  sugar-cane,  riet^ 
Mm,  or  potatoes  i  and  it  may  be  distinguished  even  as  procured  from  diOerent  grovrtha 
oT  the  vine.  The  brandies  of  Languedoc.  Bordeaoi,  Aimagnac,  Cognac,  Auais, 
Saintor^e,  Rochelle,  Orleans,  Barcelona,  Naples,  tc  being  each  readily  recognisable  bj 
•n  eiperitnced  dealer. 

Anbeigier  showed,  by  experiments,  that  the  disagreeable  taste  of  the  spirits  distilled 
froid  the  marc  of  the  grape  is  owing  to  an  essential  oil,  contained  in  the  skin  of  the 
grape ;  and  found  that  the  oil,  when  insulated,  is  so  energetic  that  a  few  drops  are  snffi- 
dent  to  taint  a  pipe  of  600  litres  of  fine  flavored  spirit. 

The  most  celebrated  of  the  French  brandies,  those  of  Cognac  and  Armaimac,  are  slight, 
ly  rectified  to  only  €mm  0-93S  to  0-922;  ihey  contain  more  than  half  their  weight  of  "w*. 
ter,  and  come  over  therrfore  h^hly  charged  with  the  fragrant  essential  oQ  of  the  hnsk  <^ 
the  grape.  When,  to  save  expense  of  carriage,  the  spirit  is  rectified  to  a  much  bighci 
d^ree,  the  dealer,  on  receiving  it  at  Paris,  reduces  it  lo  the  market  proof  by  the  addition 
of  ■  little  highly-Savored  wea^  brandy  and  water ;  bat  be  cannot  in  this  way  produce  so 
finely-Saror^  a  spirit,  as  the  weaker  product  of  distillation  of  the  Cognac  wine.  If  Ihe 
best  Ct^nac  brandy  be  carefully  distilled  at  a  low  bent,  and  the  strong  spirit  be  dDuted 
with  water,  it  will  be  found  to  have  suffered  much  in  its  flavor. 

Genuine  French  braoily  evinces  an  acid  reaction  wilh  litmns  paper,  owing  lo  ■  minnte 
portioD  of  Tbi^U)  it  contains,  besides^  wme  acetic  ether,  and,  wlwn  long  LepI  in  oak 
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nii>it  ■  liltle  HbriBgmt  nMar.  Tbm  foUovisg  Armola  m>r  Iw  mpoMd  ftr  eonvtrtins 
«  iileDt  or  (UTorloi  can  ifiril,  into  «  fkctjlioiu  brudr-  Dilate  the  pun  klcobol  to  the 
FOof  piiebt  add  tP  ereij.liimdnd  ponndi  weight  oT  it  (hm  tuUf*  pMnd  to  a  pmidaf 
■ifol  (nude  vincuone)  diMolved  id  witer,  *  little  acrtie  ether,  and  French  wiDe-TmegBi, 
mate  bruised  French  plam^  and  flaTOc-itofffhim  Cognac;  them  diitil  the  mutmre  vllh  m 
gentla  fir^  in  an  alembic  fnnkhed  with  an  afitalor. 

The  ipirii  which  come*  orer  mar  be  eolaied  with  nicclr  bnmed  tugai  (caramel)  to 
the  desind  tint,  and  tiraghcned  in  ta«te  with  a  TeW  drop*  of  tincture  at  eateehn  or  a«k- 
btA.    1 

The  abore  ndpe  will  afford  a  ipirit  Tree  from  the  ddeterioM  draft  too  oAen  tued  to 


It  was  ronnerlf  manalwliu«d  b;  ceraenliitg  grannlate)  oopper,  called  Mam-tlud,  or 
copper  clipping  with  ealeioed  calamine  (oaliTC  carbonate  of  line)  and  eharcbal,  in  ■ 
erneiUe,  and  eiponng  tbem  to  bn|ht  icaitioa.  Three  parli  of  eoppa  were  wed  fa 
three  of  caiamiae  and  two  of  chareoaL  The  line  redneed  lo  the  meiaUic  Mate  br  tlM 
agoic;  of  the  charnia],  ctmbined  with  the  copper,  inlo  an  alio;  whk))  fiimMd,  on  cool- 
ing;, a  lamp  at  the  bottom  of  the  cneiUe.  Several  of  these,  being  remelted  and  ea«t 
bilo  mouUi,  conitilaled  ingot*  of  bnat  for  the  maiiiet.  Jamea  Emvaon  obtained  a  p*- 
lent,  in  1781,  for  making  brMt  b]r  the  diroet  fnikn  of  it*  two  metallic  element^  and  it 
i*  DOW  nnuUJ  manofactiircd  in  tkii  way. 

It  appears  that  the  best  proportion  of  the  eoostitnents  to  fona  fine  braN  1*  one  prime 
BjoiT^enl  of  copper =63  H-one  of  iioe=32-3 ;  or  rery  nearly  2  parts  of  capper  lo  1  ef 
line.  The  bright  gold  colored  a!k>r,  called  Prince'*,  or  Priace  Ewpert's  metal,  in  this 
econtry,  consiits  appareally  of  two  |H'iiDes  of  aioc  to  one  i^  copper,  or  of  nearly  aqnal 
parts  of  each.  Brass,  or  hard  solder,  coniists  ot  two  parti  Ot  brass  and  one  of  um 
odted  together,  to  which  a  little  tin  b  oceaaionally  added  i  bot  when  the  solder  most 
be  Terj  urmg,  a*  for  bran  tube*  that  are  to  nodergo  drawing,  two  thiids  of  a  part  of 
liiie  are  used  for  two-parts  of  brass.  Mosaic  gold,  according  to  the  ipecifiealion  of 
Parker  and  Hamilton's  patent,  eoniuris  of  100  parts  of  copper,  and  fma  B2  to  6B  of  idtci 
which  b  no  atomic  poportion.  Bath  metal  is  said  to  CMUtst  of  32  putt  ol  btMo  tad  i 
parts  of  zinc 

Tkr  buttoD  manafaclnrers  of  Birmingham  malce  Ihor  fiatm  with  B  parts  t£  ham  nd 
i  ef  line )  bat  their  cheap  bottom  with  an  alloy  ef  copper,  tin,  tine,  and  lad. 

Red  bliss,  the  Tombak  of  some,  (not  of  the  Chinese,  for  this  it  white  copper,) 
consists  of  more  copper  and  less  zine  than  go  to  the  composition  of  brass;  beins  IroiB 
4  to  S  oc  10  of  the  fonoer  to  1  of  the  latter.  At  the  Ihmon*  brass  works  of  Heger. 
Biahl,  to  be  preseuilj  described,  1 1  parts  of  copper  are  alloyed  with  i  of  liac  into  a  red 
least,  from  which  plates  are  Bade  that  are  afierwaid*  ndled  into  sheets.  Frton  nch 
an  alloy  the  Dutch  foil,  as  it  u  eaOed,  i*  naaoftetBred  at  NOmbeiT ;  Pinchbeck,  GtinDor, 
Hannh'tm  gold,  are  merely  different  name*  i^  alloy  similar  to  Prince't  metal.  The  hat 
coMoIt  of  3  of  copper  and  1  of  sine,  teparatdy  mdled,  and  tnddenty  ineorporaied  by 
Mining. —  Witgbi, 

In  the  process  of  allayii^  two  metals  of  such  different  funbilities  as  copper  and  sine, 
a  eonsidenUe  waste  of  the  latter  metal  by  the  combustion,  to  which  it  b  (o  prane^ 
ndght  be  eipeeftd;  but,  in  reality,  tbnr  mutoal  affinities  seem  to  prerent  the  Iom,  In 
t  sreat  measnre,  by  the  speedy  absorption  of  the  sine  into  the  nbstanee  of  the  copper. 
Iiili  I  il.  copper  plates  and  rods  are  oAen  ironed  ertemally  by  eipocnre,  at  a  high 
teaswratnre.  to  the  Aimea  of  zinc,  and  anewards  lamiaated  or  drawn.  The  spnrioot 
gfM  wire  of  Lyons  ismadefhim  such  rods.    Copper  retsels  maybeinperfidally  couTcrt- 


Tbe  first  step  in  making  brats  b  to  plnnge  slip*  of  eopptf  into  melted  tine  till  an  alloy 
aC  ttmewtaal  diffir,ult  fuska  be  formed,  to  rabe  the  heat,  and  add  the  remaining  piopcr- 
tico  of  the  copper. 

The  brass  01  the  fiiat  ftasioa  b  broken  lo  pieces,  and  melted  with  a  fresh  quantity  of 
mc,  to  obtain  the  Bniihed  bras*.  Each  melting  lakes  about  B  or  9  hour*.  The  metal 
it  now  east  into  plates,  abont  W  inches  king  by  2S  inches  laoad,  and  Iham  one  third  to 
(■e  half  inch  thick.  The  monkb  are,  in  thu  case  tbo,  slabs  of  granite  mounted  in  an  iron 
fiame.  Gnnile  appears  to  be  preferred  to  erery  thing  else  *t  a  nonld,  because  it  pre- 
urres  the  beat  bag,  and  by  the  ■speriliet  of  itt  surface,  it  keept  hoU  of  the  clay  Inta 
ip^ied  lo  Bceore  the  joinings. 

The  east  plates  are  moit  asuaUy  rolled  into  theett.  For  thu  jiarpose  they  an  cut 
islo  ribands  of  Tarioo*  breadth*,  eommoaly  about  G|  inches.  The  ey'iindera  of  the 
bast  rolling-press  are  geneially  46  inches  king,  and    IB  inehet  in  diameter.    Tb* 
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fOanb  mra  flnt  of  all  pwMd  nU  UuniBh  the  ejVnien ;  bnl  Oic  brwi  toon  becamca 
loo  hajd  U  lunioaite.  It'  Is  then  annealed  tn  ■  ftimace,  aad,  ifter  cooling,  i*  poised 
■fre^  thmofh  a  rotliog  pms.  After  paring  off  the  eUpped  edgei,  the  sheets  are 
bmia«ted  two  at  a  time :  and  if  tfaej  are  to  be  made  to?  thio,  eren  eight  plates  are 
paaaed  Ihnnigti  lo^ctber.  The  braH  in  these  opentioas  mast  be  annealed  7  or  S  timet 
before  the  sheet  arriTet  at  the  required  tkfnnest.  These  sneeessire  heatings  are  Tery 
aipenaiTe ;  and  beoee  they  have  M  the  manolhctnera  to  try  Tarione  plus  of  econo- 
caj'.  The  annealing  hmaoes  ate  of  two  fonns,  aeeotding  to  the  siie  of  the  sheets 
a(  brnss.1  The  smaller  are  aboni  13  feet  kwg,  with  a  Arc-place  a1  each  end,  sad  abont 
13  inches  wide.  The  wreh  of  the  fiirttaee  hat  a  eyliBdiieBl  shape,  whose  aiis  it 
parallel  to  its  small  side.  The  hearth  is  borinmtal,  and  is  made  of  tnieks  set  on  edjre. 
In  the  front  of  the  furnace  there  is  a  large  door,  which  is  raised  hj  a  lerer,  or  chain, 
aitd  eonaterweight,  and  slides  m  a  frame  between  two  ebecka  of  east  iron.  Tbiafamace 
has,  in  general,  no  cUmner,  except  a  rent  sligbtlf  raised  abore  the  door,  to  prerent  the 


to  allow  the  hot  air  to  cimlate  ancag  them,  the  IvweM  sheet  resting  npon  two  bars  of 
east  iron  placed  lengthwise. 

The  large  Dunaeei  are  ntnaDr  32  feet  long,  b;  6)  feet  wide,  in  the  body,  and  3  f^t 
at  the  hearth.  A  grate,  13  inches  broad,  eilerids  along  each  side  of  the  hearth, 
through  its  whole  length,  and  is  dirided  (him  it  by  a  sb>^  wall,  2  or  3  inches  high. 
The  vault  of  the  farnace  has  a  small  curvature,  nod  is  pierced  with  6  or  8  openings, 
which  allow  the  smoke  to  pais  olT  into  a  low  bell-chimney  aboTC.  At  each  end  af  die 
fbmaee  there  is  a  cast-inin  door,  which  slides  np  and  down  in  an  iron  frame,  and 
is  poised  by  a  connterweight.  On  the  hearth  there  it  ■  kind  of  rnilway,  composed  of 
two  iron  bars,  oa  the  groores  of  which  the  carriage  mores  with  its  loads  of  sheets  of 
brass. 

These  Aeeta,  being  often  94  km  long,  eonld  not  be  essily  mated  in  and  ont  of  the 
Aunace;  but  as  brass  laminates  weS  in  the  cold  state,  Omj  aie  all  introduced  and 
moied  oat  together.  With  this  view,  an  iron  esTTiage  is  fhuned  with  four  bars,  which 
rest  on  four  wheels.  Upon  this  eainage,  of  a  length  ncarlj'  equal  to  that  of  the  famace, 
the  sheeu  are  laid,  with  brass  pvlngi  between  ihem.  The  earriage  is  then  raised  by  a 
crane  to  a  level  with  the  furnace,  and  entered  upon  the  grooved  ban  which  lie  upon  the 
hearth.  That  no  heal  may  be  lost,  two  eairiagee  are  provided,  the  one  being  ready  to 
put  in  as  the  other  is  taken  out ;  the  ntraace  is  meanwhile  nruTormly  kept  hot.  This 
method,  however  conveoieot  for  moving  the  sheets  in  and  onl,  wastes  a  good  deal  of  fuel 
in  heatug:  the  iron  carriage. 

The  principal  places  in  which  hcass  is  mantActored  on  the  great  scale  In  England,  are 
Bristol,  Birmingham,  and  BolyweU,  in  North  Wales. 

The  French  writera  affirm,  that  a  brass,  contaioing  2  ptr  ml.  of  lead,  works  more 
fieely  in  the  turning  lathe,  biit  doea  not  haBUser  so  well  as  a  mere  alloy  oT  copper  and 
■iac. 

At  the  bras*  mannfhetoiT  of  Hegcsmflhl,  npon  the  Fiaon  canal  near  Potsdam,  the  fid- 
lowing  are  the  materials  of  one  cl^rgc ;  4 1  pounds  ot  old  brats,  6S  pounds  refined  eop- 
per  (gahikuifer)  gnnniated)  and  24p(nBdf  of  tine.  This  mixture,wei^ing  120  pounds, 
is  distrilmted  into  fiiur  cracibles,  and  flised  In  •  wind  Ainace  with  pitcoal  fuel,  lie 
...  , —  =.  ^  . J ...  „^,j^ 

fbrmei^f  worked  there  with  ehareofll ;  a,  the 
laborotorr  in  wticb  the  oruaibles  were 
placed.  It  was  walled  with  fire-bricks. 
The  foundations,  and  the  fl11inf;;-in  walls 
were  Conned  of  stone  rubbish,  >a  being  bad 
ooaduclors  of  heat ;  sand  and  ashes  maj'  be 
circular  grating 
M  IBlS 
,  .  beat  down, 
and  perforated  with  holes,  corresponding 
to  those  in  the  iron  diaca;  J,  the  ash  pit ; 
*,  the  boct,  a  drsneht  flue  which  eon- 
dncta  the  air  requisite  to  Uie  combiis- 
tion,  trma  s  sunk  tunnel,  in  eommonica- 
tion  with  several  mdtinp  fumacea.  "He 
terrace  or  crown  of  the  fiimsce,  /,  lies  on 
a  level  with  the  foundery  floor,  h  h,  and  is 
shnb  with  a  tile  of  fire-clay,  g,  which  maj 
be  moved  in  an^  direction  by  means  of 
hooks  and  eyes  in  ita  binding  iron  ring 


plates  pierced  with  13  holes  (see  jf 
over  them  a  sole  of  loam,  t,  is  beat 


Fig*.  IBS,  IS^  represtnt  tht  fiimuai  aoutrnatad  nor*  rawntl^  for  tb«  iwa  of 
|rit«Ml  ta<i;fy.  1S3  baing  an  upright  fsctioa,  md  fy.  184,  th*  gronna  plu.  !■ 
tkia  toiuue  th«  crnwbla  are  not  lorroanded  irHli  tli«  fti«^  but  tlwy  l«c«ive  the 
nqnint«  meltiDg  heat  from  the  fluna  procaeding  from  Um  sratA  vpon  which  itia 
bOTDbd.  The  cmeiblv  stand  upon  MTeD  binding  >rch«*,«,  whiahDnitaintlieaiddla  at 
...  I.     .__  .  I  j^_  ■■»....,  .t         L  »«•  through  Trhidi  theflam«TMM 

a  tlMgrat«(;  ii«  th«  Ire  door; 
-"''-ig  tileard«mp«r  for  rcgolst- 
iDttlu  off  utt  air-dnaght; 
linsd  Mat,  far  ornring  off 
bn   that  UI  throvgh    the 

0  grate,  along  the  draaght  tunnel  jr,  ■• 

1  that  the  air  in  entenng  below  maj 
I  not  be  heated  bj  theiL 
I      The  ctumblee  are  IS  Jiehae  daai^ 
I  9|   wide  at  the  month,  At   at  the 

_  3  bottom ;  with  a  thiakne«  ia  the  lidaa 

;  they  •tend  from  40  to  eo  m<lting&  The  old  bru^  whieh 
fitb  their  whole  capadtj,  ie  int  put  in  and  melted  down;  the  eraoibln  are  now 
taken  oat  and  are  chafed  with  the  half  of  the  line  in  piecei  of  from  1  'o  8  eabla 
inehee  in  lii^  eorered  over  with  eoal  aahee ;  then  one-half  of  the  copper  ohi  rge  ie  in- 
trodneed,  aeain  eoal-diut;  and  thus  the  layen  of  mno  and  copper  are  dietributed  al- 
lemateW  with  DoaI-aeh«e  betwixt  them,  till  the  wbote  charge  geU  finally  fueed.  Orw 
■It,  a  thicker  layer  of  carbaDaceone  matter  it  laid,  to  present  oiidliement  of  the  braM. 
E^bt  craciblea  ^ed  in  this  way  are  pot  into  the  funwce  between  theU  boleaof  the 
gnte  ehelf;  and  over  them  two  empty  eruciblee  are  leid  to  be  heated  for  the  cuting 
i^wratioc.  In  from  3}  to  4  houra  the  braae  ie  ready  to  be  poured  out.  Fifteen  Eng- 
bsh  bnehela  of  eoale  are  coninmed  io  one  operation ;  of  which  eix  are  nied  at  the 
inbodnction  of  the  crucible^  and  four  gradually  aflerwarda 
When  theet  braa*  ie  to  be  made  the  following  proceea  ia  panned: — 
As  empty  crucible,  called  a  coscr  lyioen-),  a  taken  oat  of  the  funiaee  throogb  the 
erownwithapairof  tongi,  and  ie  kept  red  hot  by  placing  it  in  a  hollow  hearth  (w— Jif) 
•BTTounded  with  bacniog  coak ;  into  thii  crucible  the  eoatenta  of  four  of  the  melting 
pots  are  poored ;  the  droeabang  raked  oat  with  an  iron  eeraper.  Ae  boob  aa  the  melt- 
mg  pot  ie  emptied,  it  ie  immediately  re-eharged  in  the  manner  above  deecribed,  aod  r«- 
pbeed  in  the  fiimaee.  Iheenrliuieof  the  melted  braet  in  the  coifn- i*  iwept  with  the 
■lamp  of  a  broom,  then  Btirred  about  with  the  iron  rake,  to  bring  up  any  li^ht  foreiga 
natter  to  the  aorface,  which  ia  then  skimmed  with  a  little  acraper ;  ue  cmeible  ia  now 
aetnd  with  the  eaating  tonga,  and  emptied  in  the  following  way : — 

Hie  mould  or/orm  for  eeating  sheet  braaa  coaaiiCe  of  two  alabe  of  granite,  a  a,  jig* 
18S,  IBtL  They  are  E}  feet  long;  >  feet  broad,  I  foot  thick,  and  for  greater  aeeurity, 
ort  with  iron  bande,  i  A,  fi  inches  broad.  It  thick,  and  Joined  at  the  four  coraen  with 
boltaandnnls.  The  mould  reetaupoB  an  oaken  block,  f,St  feet  long,  S|  broad,  and  11 
thick,  which  ia  Bas[^nded  at  each  end  upon  gndgeooa,  in  bearing  blocka,  placed  under  the 
(bnndry  floor,  (J  li  in  the  caatingpit,*  &  This  is  lined  withbncka;  and  ia  S|  feet  lon^ 
Si  broad,  and  S  deep ;  upon  the  two  long  side  walla  of  the  pit,  the  bearing  blocka  are 
laid  which  support  the  gudgeona.  He  awing-blocka  are  10  inchea  long,  IB  iochea 
broad,  Ifi  inehee  thick,  and  are  somewhat  rounded  apon  Iheir  back  edge,  ao  that  the 
seating  frame  may  ilope  a  little  to  the  horixon.    To  these  blocks  two  croaa  wooden  ann^ 
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//,  ua  mortited,  vpon  whicli  the  aadenlab  reita  freelj,  bnt  to  u  to  project  about  B  ineli- 
ea baotvarda OTer  the btoi'k,  to  aecure  an  eqnipoUe  m  the  act  of  costing,  g  g  are  ban^ 
pUeed  ftt  botb  of  thelonr  sfdee,  and  one  of  the  enda,  hetiFeea  the  slaba,  to  dctennins  tlM 
tkiekiMM  of  (he  bTMt-plBte.  Upoa  the  other  slab  the  fate  A  u  faetened,  a  oheet  of 
iron  C  ioohea  broad,  whiEh  ha>  oearlv  the  ahape  of  a  parallel  trapeiiutn  (lozengeV  and 
■lopes  a  little  lo«an]B  the  boriioD.  It  serves  for  lettisg  the  cagtiiiK  pot  upaaio  the  act 
of  pouring  oat,  and  renders  its  emT)t;fiDg;  more  conveDieut  luat  gate  (iltinmowQ 
is  coated  vith  amiitnre  of  loam  and  hair.  The  upper  rlab  issecored  bi  the  under  one 
in  its  slanting  position  bv  an  armor  or  binding.  This  b.  ngists  of  the  tension  bars  of 
wood,  I  ife  / m,  of  the  iron  bars  n,  (S  to  S}  inches  broad.  It  incb  tbiak,  sea  the  top  viev, 
jCff.  isa,)  of  a  rod  with  boles  nod  pint  at  its  upper  end,  and  of  the  iron  acrev  spindle  a. 
The  mode  in  which  these  parts  act  maj  be  nnderetood  froiE  inspection  of  the  figure.  In 
order  to  lift  the  upper  slab  from  the  under  one,  which  is  effected  by  turning  it  round  its 
edge,  aohainis  employed,  suspending  two  others,  connected  with  the  slab.  The  former 
passeeoierapully,  and  may  be  pulled  up  and  down  byipeans  of  a  wheel  and  axle,  or 
with  the  aid  of  a  counterweight.  Upon  each  of  the  two  long  sides  of  the  slab  there 
are  two  iron  rings,  to  which  the  ends  of  the  chains  maj  be  hooked.  The  caatins  bees 
of  the  slab  muet  be  coated  with  a  layer  of  finely  Kii>nad  loam ;  (he  Uiinner  the  better. 

When  calamine  is  employed,  (  cw.t  of  copper,  J  cwt.  of  calamine,  and  \  the  volume 
of  both  of  ehoreoal  mixed,  are  put  into  seven  crueiblea,  and  exposed  to  heat  during 
II  or  IS  honrt;  the  product  beint;  from  70  to  73  lbs.  of  braat 

Brat^-FlaU  Jtciiing. — At  BegennDhl  there  are  two  re-heating  or  annealing  fnr- 
BMes,  one  larger,  IS  fest  long,  and  another  smaller,  8] ;  the  hot  chamber  is  separated 
from  the  fire  plaoe  by  iron  beam^  in  such  a  way  that  the  brass  caatings  are  played 
upon  by  the  dame*  on  both  their  udes.  After  eaeb  passage  throogh  iLe  laminating 
prMt  (roll)}  they  are  heated  anew,  then  cooled  and  laminated  alresh,  till  thev  hava 
raaohed  the  proper  length.    The  plates  are  bcemeared  with  gre«H  before  rolling. 


^.  1ST  shows  the  ground  plsnof  the  furnace  and  its  railway;^.  IBB  the  cross  aeo' 
don;  andj^.  I8B  the  section  lengthwise',  a  a,  the  iron  way  bars  or  rails  opon  the  floor 
of  the  foundry,  for  enabling  the  wheels  of  the  waffon-frame  to  move  readily  back- 
wards and  forwards;  b  b,  the  two  grates;  «  c,  the  ash  pits;  d d,  the  Ere  beams;  «  <  <^ 
T^nts  in  the  roof  of  the  hot  chamber/;  go,  two  plates  for  shutting  the  hot  chamber; 
A,  the  fine ;  i,  the  chimney.  Afler  the  roliiDg,  the  sheets  covered  with  a  black  oxida 
of  copper,  are  plunged  into  a  mother  water  of  the  alum  works  for  a  few  minutes^  then 
washed  in  clean  water,  and  lasLlj,  smeared  with  oil,  and  scraped  with  a  blunt  knife. 

In  roQgh  brass  and  brass  wares,  no  leas  than  16,240  cwts.  ware  manofactured  in 
■he  Prussian  Stales  in  the  year  1SS2.  ■ 

For  mutncsl  purposes,  the  braaa  wire  made  in  Berlin,  hu  acquired  great  and  merit- 
ed celebrity ,  but  that  of  Birmingham  is  now  preferred  even  by  foreigners. 

Baigt  CoLOB,  for  staining  glass,  is  prepared  by  exposing  for  several  days  thin  plate* 
of  brass  opon  tiles  in  the  wn*  or  annealing  arch  of  the  ^asa-hoose,  till  it  bs  oiidiied 


imto  k  Uaek  oowdar,  B^regatcd  id  lump*,  'niw  Mbk  polTerimd  and  liflAd,  i*  ta  be 
anin  w«lleilGia«d  for  MvuiJdni  more,  til]  iiop«rti«]M  r«m*iii  in  the  metallic  gMt; 
VMS  it  wtU  form  ■  flu*  powdtr  ol  s  nawt  brown  oolonr.  A  third  calciDstioa  miut  now 
ba  given,  with  *  aarefnUjr  ragnbtted  hc«t ;  iti  qoalilj  being  taited  fivm  time  to  time  b} 
haion  with  aome  glaiK  If  it  nukca  tha  glaaa  aweti,  and  intumeaoe,  it  ii  properly  pro- 
pared  ;  if  DO^  it  mwt  be  ittli  tartlier  ealcined.  Bach  a  po«d«T  oommanioatea  to  glaa 
graeiu  of  varioiu  tint«  paasing  iDt<i  torqnoiie. 

Whan  thin  narrow  «tnp«  of  braee  are  atntified  with  nilphiir  in  aenioible,  and  calcined 
at  a  red  heat,  thej  become  friable,  and  may  be  reduced  to  powdfr.  Thit  being  liltAd 
and  exposed  npoa  lilaa  in  a  re*«rberat«ry  fomaee  for  ten  or  twelTedajabeooniea  fit  for 
ou,  and  ia  oapable  of  imparting  a  ohalcedonj,  red  or  yellow  tinge  to  glaaa  by  fDuol^ 
aeendii^  ta  the  mode  and  proportion  of  naag  it. 


■ibstaDca   baeomia  polTeralent,   and  ■ 
immediate  oaa. 

BaAM  OotAin:,  «•  amj^OTed  by  tba  oolonrmen  to  imitata  hnm,  k  of  two  tinti,  the 
red  or  bronzy  mad  the  yellow  like  gilt  btMa.  Copper  Slioga  miiad  with  red  ochre 
or  bole.  w>natitute  the  former ;  a  powdered  braaa  imported  from  Germany  ia  naed  for 
the  lattar.  Both  muat  be  wcn-ked  np  with  Tamiah  after  being  dried  with  heat,  and  then 
nraad  with  a  flat  oamel-hair  bnuh  evenly  upon  the  inriiaee  of  tfaa  object.  The  beat 
Tamiah  ia  oompoaad  of  SO  ouneea  of  ipiritaof  wine,  t  onnoea  of  ahellac,  and  2  oi 


Baaaa  Fon.  Dutch  lea£  ealled  KnitUr  or  Sautekgcld  In  Qermany,  ia  made  from 
a  very  thin  ibeet  hraM,  beat  out  under  a  hammer  worked  by  water  power,  which  givaa 
WO  or  400  abokes  per  minnta;  from  40  to  80  learea  being  laid  over  each  «ther.  By 
thW  treatment  it  aoqairsa  ila  ebaractariiUa  Mliditv  and  liutra.  Bee  above,  the  proeeaa 
far  coDTerting  the  oopper  anperfieially  into  braaa  bj  the  fumea  of  ano. 

Baue,  Ykixow,  The  following  table  eihibita  the  compoaition  of  eeveral  Tkrietiea 
of  thia  qrade*  of  bra*.  So.  1,  ii  a  east  braw  of  nneertain  origin;  2,  the  braM 
ef  Jemappea;  S.  the  aheet  braaa  of  Stolber^  near  Aix^la-Cbapelle ;  4.  and  S.  the 
bran  for  gildini^  acoording  to  lyAreet;  S.  Uie  aheet  brau  of  Romilly;  1.  Engliih 
braaa  wire;  8.  Aunbnrg  braia  wire;  i.  braaa  wire  of  Nenatadt'Eberawald,  in  the 
Beighhoarfaood  of  Berlin. 
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proportion  of  the  metali  in  yellow  braM  is  SO  linc  to  TO  copper, 
ir  Red  B^a■l^  in  the  oait  itate,  ie  an  alloy  of  copper  and  mnc,  c 


d  B^a■l^  in  the  oait  itate,  ie  an  alloy  of  copper  and  mnc,  containing 
B  than  SO  per  cent  of  the  latter  conatituent  The  following  rarietiee  are 
diatingi^hed ; — I,  S,  S.  tombak  for  making  gilt  articles;  4.  French  tombak  for  iword- 
hasdlf^  dw.;  4.  tombak  of  the  Okar,  near  Qoalar,  in  theHarti;  6.  yellow  tombak  of 
Pane  Ibr  gilt  omamenta ;  S.  tombakfor  the  lame  purpoae  from  a  factory  in  Banover; 
&  ehiyaoehalk;  >.  red  tombak  from  Paria ;  10.  r^  tombak  of  Vienna. 
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Ffnehbeck  ia  made  of  2  parte  copper  and  1  yellow  braaa: 

ninee'a  metal     ...       8  1  icitia 

Uannheim  gold  (aemilor)^  SB  copper,  IS  yellow  braaa,  8  tin. 
Cait  whito  metal  bnttona  are  made  of  an  alloy  of  Sit  parts  braaa  (y«II< 
tiac,  and  2  tin. 
The  ipeeific  gravity  of  braa  la  greater  than  the  mean  deniity  of  ila 


.vCiOoj^lc 


BRAmrWOOD. 


qoal*d  beeomM  ■omeThat  Imi  denu.  The  ipwufla  grmnty  of  ihMl  tombak  (91V 
eopp«r  +  lS-16  nna)  i«  ft1B8;  ot  hiinbftk  wir*  (87 '6  oof^m  -f  la-S  kbo)  ka*  b«M 
fDUod  M  OMat  M  eoo. 

BkiH,  Miuuux.  ItukDovnthat  aommoDbnBMinUiiiiDgfKim  £1*4  t«81-Bpw 
oaot  ti  ana,  *nd  from  Tl'9  to  dfi-S  per  ««oi.  ti  eopper,  U  not  mallaaUe  irhila  bo^ 
bnttlwt  artielMof  it  nuNt  b«n*d«by  SMtinft  Aaitwoold  b«D(m*t  ftdruittigain 
nuuT  bnutoheB  of  indniti^  (o  havs  an  oUoy  of  tki*  kittd  thM  Maid  b«  w«nk»d  wbili 
hot,  like  maUeab]*  iron,  ths  iafbrmatioc.  tkat  Bach  an.  aUoj  azialaiinat  ba  w«)«o»a  tn 
artiite. 

By  melting  together  88  parte  of  ooppw,  a^dSS  parte  «f»n«,  llMNwta  aJ«M  of  tkna 
p*rt»;  Uini  makuw  80  per  aant  eoppar,  and  40  per  eent.  iiniv  It  difftn  fron  tbe 
Wiglieh  ipacimeoa  by  ooataining  a  larger  propration  of  line,  and  pooHiM^  ncoisdiilK  t* 
U,  llaohta,  the  preaioQ*  property  c^  nwUeaMlity  is  a  higher  degre*  than  tht  EngUah 

A  ^ece  of  "yelkiw  metal,'  ■imilai'  in  ookmr  to  Ihii  >lloy.  v*e  fona^  on  malyaii^  to 
eonlain  60'16  copper,  and  SB^l  nno^  whiah  ii  the  oonqMutioa  of  malJitaMn  bcaaa  It 
■lao  ahowed  great  denai^  "^  lolidity. 

An  alloy  wMprepwed  by  nwlUngtogetber  to  parte  ooMMT  and  40  parts  iiBe,wfaidi 
bad  thefa11ovingp«MrtUa: — Hm  eolotur  waa  between  that  of  braM  aad  tombak,  it 
had  4  etrong  mataflio  loatr^  a  fin^  oloea  grained  frutore^  and  great  aolidiiy  (dooMl^^ 
Ua  ipeoifio  gravll;  at  the  temperatnra  of  10"  Gent  iraa  84«i  by  eakulatioD  it  oogU 
only  t«  have  bean  8*08;  thneiaawing  that  to  tb*  formation  of  thealloy  a  ceodeuaataDn 
muat  have  taken  place.  Ca'.culauan  ehove  that  the  alloy  may  be  ooneidered  ••  a  d» 
tominate  ohemicid  oambinauon,  far  Uie  reanlta  of  the  analywa  v eiy  nearly  ac«ord  vith 
the  ueumptioQ  Uiatit  maybe  cooaidered  a*  eompoeed  of  S  aloma  byireighl  of  ooppe^ 
and  S  atonw  by  weight  of  xino  (S  Cn  +  a  Za>  The  hardaew  <d  the  alloy  ia  the  aaOM 
aa  that  of  floor  aftar ;  it  can  be  eoratched  by  apatita  (giam),  oonaeqneBtly  tto  hardaaie 
li=l.  Hie  alloy  ia  harder  than  cc^>par,Tei7tongfa,  a*d  ia,in  a  property  i—nagadfiret 
malleiUe;  wmttohaoHiat  akey  wa«  forgtd  oiitof  aeartrod. 

Th««e  important  propertiee  of  ihi*  alloy  warrant  an  umeetation  of  ita  ^^icatton  t* 
many  purpoees  in  die  arte,  and  it  would  appear  that  they  deoend  on  it*  deSnito  oheaical 
proportiona  Agreeably  to  the  direetiona  of  M.  Feyerabmd,  oare  moat  be  takaa  in 
melting  together  ths  metale,  not  to  permit  too  greata  low  of  iinoto  take  plaee,  lest  tko 
pro^rtiona  between  the  metaU  shoold  be  altered,  whiah  might  not  be  withooteSsoton 
the  miportant  properties  of  the  alloy.  With  this  view,  it  might  be  advantageona  in 
praeti<M^  in  [daea  of  linc,  to  add  in  melting  a  proportionate  mixtnre  of  bnua  to  the 
proper  propoHiane  ofoopper.  An  alloy  prepared  in'thii  way  gave,  on  analyaii,  ti'tt 
oopper,  andSS'lSiLBi].  it  ii  very  prabablotbatmaUeablebrau  will  hereafter,  in  many 
oaaa^  be  made  paa  of  inetead  of  the  hi^ier  priced  copper. 

BRAZIIfO.  (Snurr,  Fr.j  lfatiiiff4ctliviig.  Genu.)  Tbe  eolderiDg  together  ol 
edgea  of  iron,  eapper,  bran,  Ac,  with  an  alloy  coDsiiting  of  bram  and  line,  sometimee 
with  a  little  tin  or  eilver.  The  eucfaeee  to  be  thoa  noited  mnit  be  filed  perfectly 
briji^ht^  and  not  be  eoiled  vith  the  fingera  or  in  any  ot^er  way.  The  granular  or  nearly 
polTerolent  alloy  i>  osaaUy  wetted  with  a  paite  olgroond  borax  and  watei;  applied  in 
thia  atat«,  dried,  and  then  eipoead  carefully  to  bnghC  ignition  at  a  elear  foige  Sre. 
Some  worlcmen  encloee  the  pact  to  be  eolderad  in  a  clay  Inte,  but  othert  prefer  leaTinB 
it  unooTered,  that  they  may  see  when  the  aolder  haa  ftowed  &aely,  and  entered  into  aU 
Uie  leama.  * 

BRAZIL-WOOD.  (Boii  da  Ftrnambmte,  Fr. ;  BroitiitiiWi,  Genn.)  Tlii*  dye-wood 
derire*  ila  name  from  the  part  of  America  whence  it  wu  fint  Impnted.  ft  ha«  also 
the  aamea  Femambnca,  wood  of  Saint  Martha,  and  of  Sapan,  accoMing  to  the  place* 
vhkh  prodM*  it.  Umbos  diaUagniahea  the  tree  wUeh  rnnialie*  the  Braiil-wood 
by  tke  name  of  C«ia.'|n'nia  critla.  It  commonly  grows  in  dry  {daces  amoT^  rocka.  Ita 
troak  b  very  larger  crooked,  and  lUl  of  knots.  It  is  rety  haid,  snsc^llUe  of  a  flne 
polish,  and  aiaks  in  water.  It  ia  pale  wheo  ne\rty  deft,  bnt  beeomea  nd  on  expcMon  to 
the  air. 

It  hac  diSerent  ihades  of  red  and  oran|«.  Its  goodnesa  is  determined  paitienlariy  hf 
itt  density.  When  chewed,  a  sacehario*  taste  is  perceived.  It  may  be  diatingtiished 
ham  red  SBoadec*  wood,  as  the  latter  doe*  not  yield  its  color  to  water. 

Boiltng  water  extract*  tbe  whole  coloring  matter  of  Braiil-wood.  If  the  ebollitioB  ba 
long  eaough  coolinoed,  it  asanmes  a  fine  red  color.  The  rmidniun  appears  black.  In 
this  eaae,  an  alkali  may  atiU  extract  maeh  coloring  matter.  The  aolatioa  in  alcohol  or 
■iuBwnij.  is  stDl  deeper  than  the  preceding. 

na  dacoctiOD  of  Braiil-wood,  called  jniee  of  Brazil,  is  obeerred  to  be  lea*  fit  fas 
dr^i(  iriien  netat,  than  when  old  or  evcA  fomented.    By  age,  it  takea  a  ycDowidt- 


BRJlZtL-VOOD.  MS 

midikK.  fw  iwiln  Ifcmiiiiiliii.lliliil  iuMMiiiKh  In  mi  Hi  UiiIiii  iiliii^iH 
It  iboold  be  namriui,  that  Ihii  mtcr  doepans  the  color  io  pcoportiok  to  the  tuikj  lahi 
wbieh  it  eonlaiaa.  ARti  bofling  th»  wood  radncBd  Ut  ^dpt,  or,  whU  Ii  prtferaMa,  to 
powder,  lor  three  iKHiti,lhiiiiatdeeaeUoiii*poiired  into  a  euk.  Frahwato-itpoaRd 
to  the  wood,  which  i»  then  loade  to  boil  (or  three  hoon,  and  niied  with  the  Ibnnff. 
When  Bmii-wood  i*  emplojed  in  a  dreliig  bath.  It  1*  proper  to  eDcloM  It  ia  a  lUn  linen 
taf,  M  wdl  *•  all  tte  d]«-««oA  ia  itamd. 

Wool  inuennl  ia  the  j^n  eC  Bnul  takea  but  a  fteble  tint,  wUck  i*  ipttiSj  d»- 
ttn^d.    It  Bmt  neci**  mmm  praparatfgni. 

The  wnd  b  Id  be  boiled  in  •  MkRloR  of  ahun,  to  whlek  a  fimth  s  even  lev  oriartar 
ii  added,  fhr  a  lorgET  prapoMlM  at  laflar  wo«U  make  the  color  7dIow«b.  Tlie  wool  to 
kept  tmprenalcd  with  It  A*  at  laaM  eight  Act*,  la  a  cool  i^m.  Alter  thia,  It  ia  dfcd  in 
Ike  Brwil  |uiee  with  a  digM  boliBg.  BM  Ike  liM  eolectag  perHeln  Hut  are  deporited, 
■fiotd  a  1m  beaotifal  color;  hcaeeit  Ii  proper  Io  pan  a  eoancr  etui' preriomlr  Ihroagh 
the  both,  in  ihb  ManaeT  a  U*«lr  fed  it  faveqnd,  wUA  reiifM  prettf  wdl  the  aciioa 
iT  the  air. 

Bmiljwaod  b  Bade  Me«f  for  dreiBg  lOk  vbat  to  called  (U*earlnMoa,t«dMagnM 
it  fteei  the  ttktaom  made  bj  MeaD*  eT  eoeUneal,  whidi  I*  moeh  more  pennaoenl. 


late  poppf  or 
akUdredw 


He  alamiiig  aoed  Dot  be  lo  _ 

liver,  aad  pwed  thiOMih  abuhmora  or  lew  charged  with  Bnxfliake,  according  to  UM 
•hade  to  bo  pven.  Wtai  Water  free  fmu  eattlir  nHb  to  enplored,  the  color  to  too  red 
to  imitBte  crimaoo  i  thii  qoalilr  i*  gircn  it  bj  pueing  the  iHk  thmogh  a  ilighl  alkaliBe 
MtatioB,  or  bf  aUiDg  a  litlle  alkali  to  the  bath.  It  uight.  Indeed,  be  WMfaed  in  a  hard 
water  till  it  had  taken  tbe  deaired  abode. 

To  nake  deeper  ftbe  aimaoM  «r  a  dull  red,  jafcc  ef  bvwood  to  pot  into  the  BruiD 
talhaftjtheaakhMbeeB^inLgnaiedwtiklt.  A  little  aftali  ma;  be  added,  aeeoiding 
to  the  ahade  that  i«  wanted. 

.a  annotto  giiiMl  i»  ftrtn  to  Ae  •&,  deepv  vren 
,  A  with  (arthannt.    It  iawBabed,a]a)aed,  and  dyed  with  jaiee  oTBra. 
1^  to  whioh  a  little  aoap  water  to  twoallr  added. 

The  ooknag  panidMa(Bnaa-woad  BM  eatUr  aAetad,aiid  mwle  ycBowbrihenetton 

Ther  Ihoa  beoono  pemaMat  oekm.  Bat  what  dhiingalihii  tben  flam  maMer  and 
■eiaiea,  and  appraxiaalea  Ihen  to  ooeUne^  it  theb  nappeering  ha  Ihdr  aataral  eidor, 
lAa  tber  ace  throwa  dowa  hi  a  Mala  of  eoaibinatlaa  wilh  tAiBiaa,  orwlthoiTdeortin. 
Thew  Iwa  eombiaatiaae  teem  Io  he  the  itteot  Ibr  readeriag  tbeea  dnraUe.  It  It  rcqnbite, 
ihcRrore.  Id  inquire  what  drensutaaeee  are  beat  eaV-^uil  to  pntawte  the  Ibfnutkm  or 
.hew  eomUnatioiu,  BCcor^ng  to  the  tiattra  of  tlie  alnff. 

The  aitringeot  priea!|^  lilii  wton.  aiiai  tii  eoatrlbate  to  the  penaaaeaoe  oT  tbe  ecflor. 
tog  matter  of  Braal-wood ;  bat  it  deepen*  il«  hn^  aad  can  onlf  be  empkred  Ibr  1^1 

Tbe  coloring  pallida  of  Bnutil-wood  an  Tery  aeasiUe  to  the  aelioa  of  alkali* 
rtich  giro  tbcB  a  pirple  hoe;  and  then  Me  tnaial  piaceaoea  in  which  the  afeal)% 
other  fixed  ot  rolatile,  are  nied  for  (bnniag  riolcia  and  pnrplet.  Bat  the  coIm*  ob- 
laiaed  b;  theae  netbiila,  wbidh  mar  he  caaUr  Teried  aeeoiding  Io  the  pnrpoee,  are 
paiahable,  and  poaeaa  bat  *  tmBHent  bkioni.  The  alkalii  appear  not  to  hjaie 
Ihe  adora  derired  from  madder,  but  the;  aceelerale  the  deetmciiDn  of  moat  other 
eokn. 

Id  Endaad  ad  Hcdlaad  the  df  e-wooda  are  tedoeed  to  powder  bf  moan*  of  mllb  eneled 
br  Ihe  piDTDae. 

The  bri|;ht  AigitiTe  red,  aaBad  fhaer  red,  to  ^rea  to  eottM  H  NkaiapM,  or  jeatb 
aood,  a  cheap  Idnd  of  Brazil-wood. 

The  eatloa  bdag  teoortd  aad  UeaAad,  to  beOed  wHh  HbmA.  It  fa  than  faapregna- 
ud  with  a  aolntMe  af  lia  (at  6*  Bannrf,  aeeoiding  ID  Tkalto).  It  ahmddaowbe  waAed 
d^tlr  in  a  weak  bath  of  the  dreiafwoed,  and,  toallr,  ««rh«d  fai  a  eomewfaM  Kale  iofb- 
doa  cf  Ihe  peach  crBn*il  wood.  WheaaeUnperatnraof  thfafa  lDfcewarB,lhe^to 
mid  10  take  betier.    Sonttinwa  tws  ineeetHW  htmaraieaa  la  the  t>ath  are  giren.    n  fa 

I. 

nd  with  two  oaaeaa  of  tin  and  a  powad 
U  M"  Baont,  aad  Ihiac  partt  of  mnri- 
Mto^at£2*. 

For  a  reee  alar,  Ihe  cottoo  to  ilamad  ai  anml,  aad  Watbed  fton  the  nlam.  II  Am 
leti  the  tia  monU^  nod  la  again  waibed.  It  to  now  tamed  Ihnofh  the  dra-ball^  m 
■fcalka  which  ia  repealed  if  necetaary. 

Far  pnrpie,  a  little  alom  ia  added  .to  Ihe  BraaO  bath. 

L  For  aBMranth,  Ihe  eoitoo  U  ttion^  galled,  dho^  and  waahad. 
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t.  Itii  pUK<]tlinnighilishUckMd((t(«iie«niinT^MelbJiaDn,linitbwitt:u* 
k  itroDg  fttj  thule. 

3.  It  rectiTci  b  bath  oTlime-'wsler. 

4.  Motduit  oT  tin. 

9.  Djeinfc  In  the  Bniil-wood  btth. 

6.  Tike  two  loit  cpetalioaa  are  repealed. 

Diagler  baa  ondeaTored  to  Kpu-Ete  the  ccloring  ualter  oT  the  diflereet  Mxtt  of  BiatiL 
wood,  to  a(  to  obtain  the  tune  tut  rium  Ihc  coaner  at  riom  the  best  PemambDco.  Hii 
pntcesB  eopaisla  ia  treating  the  wood  with  hot  water  or  iteam,  in  coneentratiiig  the  d»- 
coctioQ  10  u  to  obtain  14  or  10  pounda  of  it  from  4  ponndi  of  wood,  allowiog  it  to  cool, 
and  pouring  into  it  two  ponnds  of  ikiin  milk ;  agit>iuig,  then  boiling  for  a  few  niinnlei, 
and  filtering.  Tbe  daa  coloring  maiteis  are  precipitated  by  the  coagnlatioB  of  the 
cateont  labstance.  Vat  dyeing,  the  decocttoni  must  be  dilated  with  water  t  Tor  ptioting 
they  toast  be  conccntnted,  so  thai  4  pounds  oT  wood  shall  Airniab  only  a  or  6  ponndi  of 
decoction,  and  the  liquor  may  be  thieliened  in  the  ordinary  way.  These  decoLtiona  may 
be  employed  immediately,  an  by  this  tiealmenl  they  have  acquired  the  same  property  as 
they  othfTwise  could  get  only  by  being  long  kept.  A  slight  fermenUtim  it  mid  to  im- 
prove the  color  of  these  decoctioDt)  tome  gtonnd  wooc  '»  put  into  the  decoction  to  faror 
this  process.  . 

As  gelatine  produces  no  precipitate  with  these  decoctioni,  they  conseqnently  ccolui 
no  taDDin.  GsJl-nuts,  howcvn,  sumach,  tbe  bade  of  birch  or  alder,  render  the  color  af 
Braiil-wood  more  durable,  upoa  alnmed  tinea  and  cotton  good^  bnt  the  shade  is  «  lilje 

In  dyeing  wool  with  Pemambneo,  the  lenperalare  of  tbe  bath  ihould  never  be  above 
ICO°  Fahr.,  since  higher  heats  impair  (he  color. 

Aeeording  to  Dingier  and  £iirTBr,  br^ht  and  fast  scarlet  reds  may  be  obtained  upon 
wool,  by  preparing  a  decoction  of  60  pounds  of  Braiil-wood  in  three  sncceMive  bmis, 
and  setting  the  decoction  aside  for  3  or  4  weeks  in  a  eool  place  i  100  ponndt  of  the  wiiol 
are  then  nlained  in  a  bath  of  S3poutdi<d'tlnmand  II  pounds  of  tartar,  and  afUrw»rdt 
rinsed  in  coU  water.  Heanwhile  we  fill  two  thirds  with  water,  a  copper  coataining  30 
pails,  and  heated  to  the  temperature  of  IH*  or  160*  F.  Weponr  ia  3  pailfula  of  the  de- 
coction, beat  to  tbe  same  point  again,  and  introdue*  SO  ponndt  ofwoM,  wbicb  doet  not 
take  a  tcarlet,  but  rather  a  criniton  linL  This  being  removed,  2  pails  of  decoction  are 
pat  in,  and  30  pounds  of  wool,  wbicb  becomes  scarlet,  but  not  so  fine  as  at  the  third  dip. 
IT  tbe  dyer  strengthens  the  ccdor  a  little  at  the  Gnt  dip,  a  little  more  at  the  second,  and 
adds  at  the  third  and  fourlh  the  quantity  of  dococtkin  loerely  neeetsary,  he  will  obtain  a 
uniform  Ktrlel  tint.  With  SO  pounds  of  Fenamboco  lOCio  ponndi  of  wool  may  be  dyed 
tearlet  in  this  way,  and  with  the  depoiites  another  100  may  be  dyed  of  a  tile  coIcnt.  An 
addhionofweUrenderslhccolnrfasler  bnt  lees  brilliant 

Earkuttch  tayt  tbe  dye  may  be  improved  by  adding  toina  mt-gall  to  the  bath. 

la  d^ng  cotton  the  tannin  and  giJUc  add  are  two  neeetwry  mordautt,  and  the  ctdOT 
la  MTlicalarly  bright  and  dniable,  when  the  doth  hat  beoi  prepared  with  the  oily  proccM 
ofTDikeyred. 

It  it  sud  that  stale  urine  heightens  tbe  color  of  the  Braail  dye  when  Ike  ground  wood 
it  moittened  with  it. 

Tbeqpantttyof  Brasil  or  Niearagna  wood  imparted  into  tbe  United  Kingdom  in  IS35, 
vaa  6,2&  tons,  whereof  1,811  wete  ciportedi  of  Brazilietto  230  tons.  The  duly  upon 
the  first  art'-de  is  lit.  per  ton. 

BREAD  (Pain,  Ft.  ;  Bnxl,  Germ.)  ia  tbe  spongy  mass  produced  by  baking  the 
leavened  or  fermented  dousb  of  wheal  or  rye  Boor,  at  a  proper  heat.  It  it  the  p;indpal 
(bod  of  highly  dviliied  nauone.  The  AUfid  preparation  of  this  indispensable  attide  eon- 
Mitutaa  the  art  of  the  Baker.  Dough  bakad  wiUuml  being  fenmentod  constitutet  eakei 
or  biseuit* ;  bnt  not  bread  ttridly  speaking. 

Pliny  infimuf  ns,  that  bariey  wu  the  on^  ipeciet  of  com  at  first  used  for  food ;  and 
even  ajler  the  method  of  redodng  it  to  floor  had  been  discovered,  it  ma  long  heflae 
mankind  learned  tbe  art  of  converting  it  into  cakes. 

'  Ovent  were  first  invented  in  the  East.  Their  eonslnictkm  vm  ondcaitood  by  the 
Jewi,  the  Greeks,  and  the  Asiatics,  among  whom  baking  was  practised  ns  a  distinct  pro- 
Oiaaoa.  In  this  art,  ihe  Cappedoi^ianB,  Lydians,  and  Phmnidans,  are  said  to  bave  par- 
tienlariy  eicelled.  It  was  not  tiU  about  5S0  yeata  after  the  fanndation  of  Rome,  that 
thcM  artisans  pasted  into  Europe.  The  Roman  armies,  im  their  return  from  Macedonia, 
bron^  Gredao  bakers  with  them  into  Italy.  As  these  bakers  bad  handoiiUs  beside 
Ihrir  otens,  they  still  continued  to  be  eaQed  pitlom,  from  the  ancient  practice  of  brun- 
iag  the  <om  in  a  mortar;  and  their  bakehouses  were  denominaled  pittoria.  In  the  lima 
of  Ausnstns  there  were  no  fewer  than  329  public  bakehouses  in  Rome ;  almost  the  whole 


tk  oXj.  To  the  (w^gn  b«kert  who  eune  lo  Bnae  wii^  the  aFioy  rron  MacedoDia,  _ 
■nuber  of  rreednen  were  UMdUed,  fonuiig  bother  an  inmrponlitiD  froin  whiA 
■ritka'  tber  not  thdr  ckildm  could  i^iinle,  and  ot  wlxh  ern  iho«  who  moiried  [h« 
fcaghlen  oC  baleen  woe  obliged  lo  beasDC  memben.  To  tbit  iHwrponlioii  were  i» 
tmUd  ell  Ibe  miUi,  ntentili,  lUfci,  animali,  ctctt  thing,  in  ihorl,  w>iicli  belonged  le 
tke  foiner  Inkebonee*.  IktddHioo  lo  thew,thFTrecfiTed  c«nuderahle  poniona  of  land ; 
Md  DOthiog  van  witUMld,  vbicb  eoald  awM  then  in-  poraains,  lo  Ihe  beat  advantage, 
ftor  bighlj  priicd  UbotB  axA  trade.  The  practice  of  condonning  ciininnla  and  glave^ 
tor  pellj  offenca,  lowotk  in  tbe  balieboiiK,  was  itill  continaedg  andcTCB  the  Judiinof 
AInn  were  booad  to  tend  tbithei,  e*ai7  five  Tean,  incb  penona  ai  had  incorrcd  that 
kind  gf  cbaMiMnieM.  nebakebDoacaweiediairibDted  IbroagbanttbefoaiteeB  diriikiu 
•f  the  dt)>,  and  no  baker  eonU  jan  iVfan  one  iato  another  without  ipedal  pnminton. 
The  paUie  gnnaria  wcra  cammitled  lo  their  care;  their  paid  nothing  Tor  the  corn  tn- 
plojed  in  faakiig  bread  that  wa«  to  be  giren  in  laigna  to  the  eiliienij  and  the  price  of 
tte  rest  was  rcRiilaled  by  the  magiatimln.  No  cotii  kbi  giren  onl  of  theae  grananm  ei- 
crpl  for  the  baheboosc*,  and  for  the  priTalc  uie  of  Ihe  prince.  The  baker*  had  beaidct 
prirate  granarin,  in  which  ther  dcpoaited  the  grain,  which  they  had  taken  fivai  the  pub 
lie  graaariea  tix  imnKdialc  nae ;  and  if  anj  eC  thcni  happened  lo  be  couTieted  of  having 
diraled  aar  portion  of  Ihe  jnain  to  aaolhei  purpoae,  he  wai  eondemned  to  a  niinou*  Cna 
cf  five  haadred  pound*  weight  of  gold. 

Moat  of  these  regnktiou  wereaoao  introduced  among  Ihe  Gaolii  bnlil  waa  long  be- 
bce  IhcT  ronnd  their  waj  into  Ihe  more  northern  eonnlriea  of  Europe.  Borrichiug  infonna 
at  that  in  Sweden  and  Norway,  the  oal;  bread  known,  n  Ule  u  Ihe  middle  of  the  16lk 
anliD7,  wax  DnleaTened  eakei  kneaded  hj  the  wimen.  At  what  period  in  our  own  hi*- 
Ict;  the  art  of  baking  became  aneparatc  ^fciikiD,  we  have  not  been  able  to  ascertain; 
bat  this  profession  ii  now  common  to  ill  Ihe  coanlria  in  Enrope,  and  the  proeew  of 
baking  ii  also  nearly  the  same. 

The  French,  who  panienlarlr  excel  in  the  art  of  baking,  have  a  great  many  diRercnt 
kinda  of  bread.  Their-^ja  Mi,  or  brown  bead,  ii  the  coaraeal  kind  of  all,  and  is  made 
of  coarse  groats  mixed  with  a  poHion  of  white  flonr.  The  pain  Ui  Uane,  it  a  kind  of 
bread  between  while  and  brown,  made  of  white  ftour  and  fine  groats.  The  pcm  blane, 
or  while  bread,  is  made  of  while  flour,  shaken  ihrough  a  aieve  anrr  the  finest  floor  hai 
been  vparaled.  The  paim  malkl,  or  aoA  breed,  is  laaAe  of  the  purest  flour  without  any 
admiitnre.  ThejMts  Aaland,  or  customers'  bread,  is  a  very  while  kind  of  bread,  made 
of  pounded  paste.  Pain  du^iU,  is  a  small  kind  of  bread,  with  a  well-bealen  and  Tery 
tight  paale,  seaeoned  with  butler  or  milk.  This  name  is  also  given  loa  small  bread,  from 
which  the  thickest  eruat  hat  been  lemoved  by  a  knife.  Fain  conta,  is  a  name  given  by 
the  French  bakers  to  a  kind  of  bread  made  with  four  coniert,  and  lometimn  more.  Of 
all  the  kinds  ofamall  bread,  this  has  the  strongest  and  firmest  paste.  Pain  i  la  rttnc, 
qaeen't  bread,  psia  d  la  Sigotiie,paiiieAapiU,  and  pain  tonm,  are  idl  small  kinds  of  hreaA, 
diflfering  only  in  the  lightnM*  or  Ihickoesa  of  Ihe  paste.  Para  grasa  is  a  amall  verr 
whito  bread  mode  now  in  Paris,  from  Ihe  flour  separated  alW  a  ^hl  grindbg  from  the 
bntwheaL    Such  flour  is  in  hard  granular  particles. 

In  this  eonnlry  we  have  fewer  varietia  of  bread,  and  these  difl*er  chiefly  in  Iheir  de- 
grees of  purity.  Our  while  or  flue  bread  is  made  of  the  purest  flonr ;  our  wheatea 
bread,  ot  hoar  with  a  miitnre  of  Ihe  finest  bran ;  aad  onr  houaehoU  breaid,  of  the  whde 
nbatanee  of  the  grain  wiihonl  the  aepaiatioa  either  of  the  fine  flonr  or  eoarae  bran.  We 
have  alao  symnel  bread,  maoehel  at  idU  bread,  and  French  bread,  which  are  all  made  of 
Ihe  purest  flour  ftom  Ihe  finest  wheal ;  the  roll  bread  being  improved  by  the  addition  of 
milk,  and  the  French  bread  by  the  addition  of  eggt  and  butter.  To  Ihese  may  be  added 
gingerbread,  a  cake  made  of  Boor,  wHh  almonds,  lk|Boi{ce,  aniseed,  roae-waler,  and  ngar 
or  treacle;  and  masllin  bread,  made  a.' wheal  and  rye,  or  sometimes  of  wheat  and  barley. 
We  have  various  kinds  of  small  bread,  having  varioua  names,  according  to  their  rarioul 
ftema.  They  are,  in  general,  eitremety  light,  and  are  sweetened  with  sugar,  currsnli, 
and  other  palatable  ingredients.  In  Scotland  there  it  a  cake  called  i\ort  hrtad,  made 
fiom  a  pretty  thick  dongh,  enriched  with  butter,  sweetened  with  sugar,  and  seaeoned  wilh 
orange  peel,  or  other  kinds  ofipieea. 

The  process  of  making  bread  i*  nearly  the  same  in  all  the  countries  of  modem  Enrope  i 
though  the  maleiials  of  which  it  is  compoeed  vary  with  the  (krinace(»s  produelions  of 
diflerenl  climates  and  soili.  The  flonr  of  wheal  is  moat  generally  employed  for  this  pur. 
pose,  wherever  that  vegetable  can  be  reared.  This  flour  is  composed  of  a  small  portion 
of  mndiaginoDB  saccharine  matter,  soluble  in  eoU  water,  IVom  which  it  may  be  etparaled 
by  evaporation :  of  a  gre<t  quantity  of  starch,  which  is  scarcely  soluble  in  cold  water,  IM 
cuMble  of  eombinfng  with  Ihalftatd  by  meaaa  of  heat;  and  an  adheaive  gray  NbatMce 
called  gluten,  ii    '  "    * ■^-  " '■ ' "' *— ' 
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f  of  itapropcitwa.  Flour  kneaded  with  WBlViGmNKtovghaadMlHi 
kdigesUble  j>Ute  containing  all  Uw  coiutitDent  paitt  which  we  IwTe  tnnmcnted.  HeM 
fradoees  ■  eontiderabU  change  on  the  glntiiMat  part  oT  thii  conpoand,  aad  readen  k 
MOK  eaif  of  naMkoti^  and  digesliOD.  Still,  however,  it  cootinuea  hearr  and  tong^ 
•ompared  with  bread  which  i»  raued  bf  leaven  or  jeaat.  Leaven  is  BotbrnK  more  than  « 
piece  of  dough,  kept  ia  a  wannplaec  tUlilnttdergoetaproceataf  fenDeniatkini  «welliag, 
Incoming  spongy,  or  fnll  of  air  babbles,  at  length  diaei^agiag  an  acidulo-apirituon*  v^ 
por,  and  conlnctiag  ■  sour  laste.  When  this  leaven  ii  mingled  in  proper  prcqiortiont 
with  IVesh'iTiade  dou^  it  malces  il  rite  more  readily  and  effeetnalljr  than  it  wunld  d* 
■kme,  aad  givei  it  at  the  same  time  a  greater  degree  cf  limneM.  Upon  the  qoaLty  «f 
the  ln<eQ  employed,  the  quality  tf  the  bread  materially  dtpeodt. 

lite  principal  ioiproTeineiit  which  has  been  made  on  bread  is  m.>.era  timet,  it  the 
mbstitution  of  yeatf  or  bann  in  place  of  eommon  leavea.  This  yeaal  ii  the  vitcid  Ihrth 
that  rises  to  the  suifaee  of  beer,  in  the  first  stage  of  iti  f«nnentatiun.  When  mixed  with 
the  dimgh,  it  maket  it  rise  much  more  ipeedily  and  effectnaUy  than  ordioary  leaven, 
and  the  bread  is  of  oonrae  much  lifter,  and  freer  fhnn  that  tour  and  disagreeable  tatia 
which  may  often  be  peiceived  in  Inead  raised  with  leavoii  either  because  too  mneh  ii 
mingled  with  the  pa«ie,  or  because  it  has  been  allowed  to  advance  too  far  in  .he  pnxea 
of  (brmentatian. 

Bread  properly  raised  and  balccd  differs  materially  fi«m  onlcavened  cahes,  not  on^  in 
being  leM  eompoM  and  heavy,  and  more  agreeHble  to  the  taste,  bat  in  loalng  ilt  teu^ 
eious  and  glutinous  qualities,  and  thus  becoming  more  salataiy  aad  digeatible. 

We  poueM  several  analyses  of  wheat  floor.  Ordinary  wheat  {Iriiiaim  ilytenwas 
mtxtd  wifA  (rifiram  turgidum)  contains,  according  to  the  aualysea  made  by  Vaoqnelia 
tt  wveral  Specie*  of  wheat  flour,  the  following  tnbatanoe*  i — 
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The  following  Uble  rf  analyses  merits  alw  a  place  hefe. 
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The  flrtt  aulrais  it  by  Vogel,  Ihe  teeond  by  Proust. 

It  deaarvea  to  be  remarked,  that  the  flour  ol  Odeata  eontaint-a  nueh  gnaier  itnaalitf 
rf  i«gw  than  the  French  floor.  The  tnbatanee  indieaied  in  the  preeediog  table  ^  th* 
•HHof  |lnt«n,H  Ihefloteaof  Beccariai  that  it  to  *ay, «  miztort  of  ^ntea  t«d  vegMablt 
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dtaBM.  The  gm  It  vlMCt  it  not  ([sHi  identical  with  ortflfanr  faa.  It  b  a  bnrwt 
•ntiuri  calMtanM,  nbkh,  when  treated  hj  nitric  leid,  afforii  BO  nude  add,  but  «tnlto 
•bi  aad  Ike  MtMr  ptindplc  of  Wdler.    It  containi  beddea  (nperpboaptMite  of  line. 

Tke  lui  MfanoB  sT  dte  bit  tatte  eibiblta  tbe  qaantitr  tf  mt«  dcccbmit  (»  coimt 
Ibe  tour  into  dotigti  oT  tbe  ordinarT  eonifMcBce,  and  it  k  vfaallr  proportiooal  to  Ibe 
taaatitT  of  gl«ni.  Tbe  haid  lAeal  at  Odeiia  fbm  an  eieeptioB  in  thi*  reaped  i  tbt 
leaaoB  oT  the  diflcRnce  beiny  that  tbe  March  contained  in  this  floor  ii  not  m  in  or- 
liaaiT  Soar  in  a  Ine  pcnrdei,  but  in  unall  tranipartvl  graini^  which  rcaemlde  powdej 
!«■>,  and  abaarb  len  water  than  pnlrenilent  itaivh. 

Tbe  trititum  maaacoccoK,  according  to  Zenneek,  contains  fn  its  ansilM  fltmr,  I9*3$4 
«f ^tenaudn^etaMealbaEwn;  64*S3Barttareh;  11-347 of |iim,iagar,aad«xiraeliie| 
T'481  of  bwhs.  The  siflcd  flonr  aflivds  IS-S36  of  {[intra  and  T^etatale  albinDeni 
76-459  of  starch ;  7'  198  of  (agar,  gam,  and  cilnujtiTe ;  0-8VT  of  hoik)'  matter.  It  U 
diScolt  to  esDcrire  how  aneh  great  quantities  of  ghln,  albumen,  and  extraetire  matter 
aooU  disappear  in  the  •ifting.  The  tritienm  spdta  eontaita  in  100  parts  oT  tbe  bert 
■aw,  SS-O  ef  a  wott  andhomid  glnten,nuied  wiih  Tcgelable  albnmen  i  74«f  stweb,  an! 
94  el  mgu.    Here  we  liaTe  an  eieets  oT  E  part*  in  the  100. 

Wheal  foreishn  tctj  little  adies  by  iDcinention,  net  more  than  ihlK  per  cenL  of  Iba 
wei<M ;  contaiainE  raperpboap hales  ^  soda,  lime,  and  nagnetia. 

Tie  obietl  at  habiat  is  to  cooibine  the  gloten  and  staich  of  tbe  Boar  into  a  honn. 
l^woBa  «ihMaace,  and  to  excite  inch  a  liooo*  fermenlaiive  action,  ij  nrtu*  of  ita 
Mcebaiine  maRer,  as  shall  di*engage  atmndaBce  of  earbonie  abd  gas  in  it  Ibr  making 
n  agreeable,  «A,  laccnlcnt,  spongj,  and  ttSlj  digeitlbte  bread  The  two  evils  to  be 
afBsJed  ia  hahing  are  bsrdseM  on  the  one  hand,  and  pastiness  ea  Oe  other.  Well-made 
hand  ia  a  Aemieal  coaipMiBd,  b  which  the  ^otea  and  starch  eaanot  be  Teeoniaed 
•(  teparaied,  aa  b«£>M,  hj  a  stream  of  wuer.  When  float  is  kneaded  faito  a  Mi^bt 
aid  apre^  into  a  cake,  this  take,  when  baked,  wJD  be  homy  if  it  be  thin,  or  if  iMtk, 
•in  he  longh  andclaaMifi  lAtMfw*  seethe  vahieEf  tkallbrmeatailTeproce«,wUck 
Rraerates  Ihaasaod*  of  little  edla  in  the  man  or  eramb,  each  of  Qmu  4tj,  yet  leitdR 
«Dd  sneenleni,  thnMgb  the  intimate  combination  of  the  moistare.  By  Ibis  ooMtitatka 
it  beeoDiet  ea^  soloUe  in  the  jaieea  of  tbe  sltwiaeh,  or,  ia  other  wofdv,  light  ef  digca- 
tko.    It  ■  nonover  mncli  leas  liable  to  tma  sow  than  eakea  made  &om  nnftwaantad 

Rye,  wbiA  aleo  fonnt  a  tne  spongy  bread,  tboagh  isferiar  to  Aat  of  wtiat,  eeasisti 
«f  MDilBr  innedientij  namely,  81-OT  of  starch;  9-48  of  glnten;  S-2S  <rf  TCtetaUa 
aBnown;  3-28  of  naeryslalliiaUe  sncar;  11-09  of  gnm|  S-38  of  TegetaUe  Bbrei  tbe 
1g«  apiKi  the  100  parts  emoanted  to  fi-<2,  including  an  acid  whose  natnie  tbe  analyst, 
H.  EiohoT,  did  not  deteimine.  Bye  Bonr  eoataint  alto  tereral  tahs.  principally  Ibe 
pboapbate*  of  lime  and  magnesia.  This  kind  of  gielB  Ibrna  a  larii-«oh>r<d  hmd 
tfckoDcd  Tcry  lAoleacme;  eomparaliTcly  little  aaed  in  this  eonntry,  bnt  eery  maefa  in 
France,  Gennaay,  aad  Bebdnm. 

Doafh  fetmeilad  with  the  aid  ehber  of  learen  or  yeast,  eontahs  Uttle  or  none  of  the 
■uidaiinc  matter  of  the  Bov,  birt  in  lis  stead  a  eertaia  ponioa,  nearly  half  its  weight, 
sf  ^iril,  which  iaspaitt  lo  it  a  tinoa*  smell,  and  ia  Tcdatlliied  in  tbe  oren  i  whenee  it 
might  be  eondewed  into  a  eradc  weak  aleohoi,  on  the  jUmb  of  Mr.  Hidc^  patent,  wet«  It 
wnnb  while.  Bat  Ae  incieaaed  cooipleiity  of  the  bakiag  epparatiH  will  probably  prora 
aa  effcctaal  obatade  to  (be  eoanMreial  soeeese  of  tbli  pisjec^  ap<m  which  abcady  np- 
warda  of  .£20,000  ateiiii^  ban  been  squandered. 

That  the  aagar  cC  the  flow  it  tbe  trne  dement  of  Ae  ftmentelion  prepostenndy 
Mlled  penary,  wUeb  toagti  andermee,  awl  that  tbe  staith  and  ginten  baTe  nothing  la 
do  with  it,  may  be  ptored  by  decidVe  eiperincDts.  The  Tiaootdbrawolalion  contimiet 
ta  tbe  wh<de  auar  ii  decomposed,  and  no  bingcri  whei,  if  the  process  be  not  checked 
by  tbe  beat  of  bakiair,  tbe  aeetees  lermenlalion  wiU  nperreoe.  Therefbre,  if  a  littla 
tngar  be  added  to  a  ilonr  which  conlalnR  little  or  none,  its  doogh  wUI  beeome  KMcepliUa 
■f  famratiiig,  with  cilrfeaLian  of  gaa,  to  as  to  make  spongy  sneeulent  btead.  Bnl  tfaei 
lUa  ipo^iaest  ia  prodnoed  aolcly  ^  tbe  ellricatioa  of  ga^  and  ib  eipansioa  in  tbe  heal 
if  Ibe  oven,  any  aahalaaee  cajMbleof  unitUng  gat,  «r  of  being  coBTetted  iatoit  aader 
Ibeae  cireamctaaces,  wiU  aatwer  tbe  same  parpoae.  Wen  a  solatloii  of  Ucarbowrta  al 
^EBoaia  obtained  if  eipoaiag  Ibe  fwitrf  sesqai^aibonate  in  powder  Ibr  a  day  le  the 
air,  iacorporated  witb  the  doogh.  In  tbe  Rbseqaent  flriag  it  will  be  eoB*eited  into 
wpor,  and  in  ita  extricatim  reikdet  Ibe  bread  very  potont.  Nay,  if  water  MgUy 
kngoated  with  earbesic  acid  eat  be  used  for  kneading  Ibe  doogb,  Ibe  retailing  taread 
win  be  totnewhat  tpengy.  Coald  a  Ughi  article  of  food  be  picptfed  in  tbk  way,  Aaa 
aa  the  tagar  weald  retamia  BadeoMipowd,  the  bread  wooU  be  so  mncb  tbe  tweelar,  asl 
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ietirewi  eiioniiim*ie*eiineftomdy)[epiia,  shonld  take  ttmt  paint  to  loTMtigate  tUl 
Nlycet. 

Dr.  Colqnhona,  in  bit  able  eiM|r  npmi  the  art  of  toakiDg  bread,  bai  ihown  Uwl  its  teiinn, 
when  prepared  bf  »  sodden  foniMtioa  and  diBeng^emeDtorelaitieBiudgeiieiaudTiliiin 
the  oven,  diflera  lemariiablr  uom  tbat  of  a  loaT  which  hu  been  made  aftar  the  prepai*. 
lorr  fenaenWIion  witb  jeasC  Sread  which  bu  been  nised  with  the  eonunoa  earbMiatr 
of  auuaDDia,  as  used  by  Ibe  pastrr-coolu,  is  porooi  no  donbt,  bnt  not  tpvagj  wiih  vnicn< 
laripiices,like  that  uade  tn  the  ordinary  way.  The  fwoKr  kind  of  bread  nerer  preseni* 
that  alr-cdl  EtratiGcatiDn  which  ii  tbe  boast  oT  the  Parisian  baker,  but  which  ia  aliiiaat  uo* 
known  in  London.  T  have  found  it,  moreover,  very  difficult  to  expel  by  the  ovea  (he  last 
portkni  of  the  ammoaia,  which  givet  both  a  tinge  and  a  taste  to  the  breiut.  I  beliere, 
iMwever,  that  the  bicarboaaie  would  be  neaily  free  from  thii  otyection,  wliieh  opei*lM 
to  nraeh  against  the  sesqui-^bonale  of  the  shops. 

In  oppositun  to  Mr.  Edlin's  account  of  the  eiceDeat  qnalily  of  bnad  made  hf  im- 
^eBnatiag  don^h  with  carbonic  add  gas,'  Dr.  Colquhoaa  addoces  Tt^el'*  siperimeoti, 
which  show  that  such  dough,  when  bsiked,  arier  hati'ut  been  kept  in  a  warm  sitfatim 
during  the  usual  time,  afforded  uolhing  belter  Ihan  a  .-lard  cake,  which  had  no  resem' 
blance  to  common  brvd,  Vogel  fiintier  stales,  as  illustrative  uf  tbe  general  neceiiitr 
of  providing  a  sufficient  supply  of  disengaged  elastic  fluid  within  the  dough,  befora 
baking  it  at  all,  that  when  he  made  vorioas  attempts  to  funn  a  well-raised  vesicular  loaf, 
within  the  oven,  by  mixing  flour  with  carbonate  of  magnesia,  or  with  line  filings,  and 
then  kneadina  it  into  a  pssle  by  means  of  water,  acidulated  with  tolphunc  acid,  be  al- 
ways met  with  complete  failure  and  diiappouitineQt.  Dr.  Colqnhaun  performed  a  series 
of  weU-devised  experiments  on  this  sabject,  which  fully  conOrmed  V<^el't  results,  and 
prove  that  a  proper  spongy  bread  cannot  be  made  by  the  agency  of  either  cartunic  acid 
water,  or  of  mixtares  of  aeaqni-earbonate  of  soda,  and  tartaric  acid.  The  bread  proved 
doagby  and  dense  in  every  case,  though  lest  so  with  the  latter  mixture  than  the  furmer. 
Ifo  loaf  bread  can,  indeed,  be  well  made  by  any  of  these  two  extemporaneous  systems, 
because  Ihey  are  inecmsistent  with  the  thorough  kneading  of  the  dough.  It  is  Ihii  pro- 
cess which  readers  dough  at  once  elastic  enough  to  expand  when  carbonic  acid  gu  to 
generated  within  it,  tnd  cohesive  enon^h  to  cMflne  the  gas  when  it  u  generated.  Hit 
whole  gas  of  the  loaf  is  disengaged  in  its  interior  by  a  continuous  fermentation,  afler  aU 
the  processes  of  kneading  have  been  finished  ;  for  the  loaf,  ailer  being  kneaded,  weighed 
out,  and  shaped,  is'set  aside  till  it  eipands  gradnally  to  double  its  built,  before  it  is  put 
into  the  oven.  Sut  when  a  dough  containing  ges^oi-carbonate  of  soda  is  mixed  with  one 
eontaining  muriatic  acid,  indue  proportions  to  form  the  just  dose  of  culinary  salt,  the  gas 
escapes  during  the  necessary  incorpaiation  of  the  two,  and  the  bread  formed  from  it  ia 
dense  and  hard.  Dr.  Whiting  bu,  however,  made  ibis  old  chemical  process  the  sabjeel 
of  a  new  patent  for  baking  bread. 

When  the  baker  prepares  his  dough,  he  takes  a  portion  of  the  water  needed  for 
the  batch,  having  raised  its  temperature  to  from  ^0'  to  lOCP  F.,  dissolves  a  eertaia 
woporiioii  of  his  salt  ia  it,  then  adds  the  yeast,  and  a  certain  qntntity  «t  his  floor. 
This  mixture,  called  the  ii»ng«i  is  next  covered  up  in  the  simill  kneading-trough, 
alongside  of  the  large  one,  and  let  alone  for  Htli^  in  a  warm  situation.  In  abool  an 
hour,  signs  of  vinous  fermentation  ajqiear,  by  the  swelJing  and  heaving  np  of  the  sponge, 
in  consequence  of  the  generation  of  carbonic  actd;  and  if  it  be  of  t  temi-liquid  con- 
titleiice,  large  air  bobbies  will  force  their  way  to  the  surface,  luieak,  and  disappear  kt 
npid  successioD.  But  when  the  iponge  has  tbe  coosislencsof  Ihin  dMgt,  it  conGoettlu 
gas,  beeomes  thereby  equably  and  progressively  inflated  to  dooUe  iti  original  volume  g 
when  no  longer  capable  of  contaioing  the  pent-up  air,  it  bortts  t&d  tnbeides.  TUi 
proeeta  of  rising  and  IklUng  tltemately  might  be  canried  on  daring  twenty-four  liow% 
but  the  baker  has  learned  by  experience  to  guard  against  allowing  foil  scope  to  the  fer- 
Bientalive  principle.  He  generally  interferes  after  the  first,  or  at  fortheot  sfler  the 
second  or  third  dropping  <^  the  spooge ;  for  were  he  not  to  do  to,  the  bread  formed  with 
tnch  doogh  wonld  be  invariably  fonnd  sonr  to  the  taste  and  the  tmdl.  Therefore  he 
adds  at  this  stage  to  the  sponge  the  reserved  proporliima  of  Boor,  salt,  aad  water,  whicb 
arc  requisite  to  make  the  dough  of  the  desired  conusteace  and  siie ;  and  next  mcor- 
poratet  the  whole  together  by  a  loog  and  labsions  course  of  kneading.  When  thit 
operation  has  been  conlinood  till  the  fermenting  and  the  fresh  dough  have  been  intimately 
blended,  and  till  the  giutinooa  matter  of  both  is  worked  into  such  anion  and  contistcnea 
that  the  mass  becomes  so  tongh  and  elastic  as  to  receive  the  smart  pressure  of  tba 
■und  without  adhering  to  it,  the  kaeading  it  suspended  for  some  time.  Tbe  dough  it 
■ow  abamloDed  to  itself  for  a  few  heart,  doriag  which  it  coniinues  in  a  ttale  of  actift 
^mentation  throughont  its  entire  toast.  Then  it  it  snl^ected  to  a  tecood  bnt  andi 
leat  kbMions  kaeading,  in  order  lo  diatribnte  the  generated  gas  aa  ercnly  at  pottilli 
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■KMf  Hi  iMiti,  wo  tkat  Utey  bmt  all  puuke  aiaaUj  of  th«  mieakr  ttroctnre.  Ato 
thia  aeeoad  knekdiBB,  Ike  dtnigli  ii  weigbed  ont  into  tbr  ptttisM  niitBUe  10  (lie  ^iw  of 
tvewl  desiml ;  whiek  ue  sf  eonne  ihaped  iato  Iha  praper  Ibrmi,  mud  onec  toon  *et 
■ttde  in  ■  wmm  HtoatioD.  The  coaliBOmBcs  of  the  ftimealmlioo  toon  diwDgmgci  m  freth 
^MmliijoT  carbonic  Mid  ftu,«adcipai>ditliehimp«Uiabo«ldcn]blelbeirpriitiBeTolBiiie. 
Thoe  aie  aow  raadf  lor  the  oven,  aad  when  ther  Aaallr  qnll  it  in  the  baked  uate,  are 
about  twice  the  lixe  the;  were  wheB  Ihej  weal  in.  The  ccneialion  cf  the  due  qnaniitr 
rfgutboald  be  eonpleiebdonlhalnmpiaivtnnireiTed  to  the  oven  i  bccnu«c  wbencrer 
tber  eneoonter  iu  heal,  the  proccM  of  fenneatatiDB  it  arreued  j  for  it  ii  odIj  the  previ- 
Doalr  eiiiiing  nif  vhieh  (ets  eapanded  ihroii|bont  eren  put  oT  the  loaf,  iwrili  out  it* 
volniiie,  and  givra  it  the  pibd  and  Teaienlar  texture.  lina  the  weil-baked  loaT  ii  cob- 
pMedOTan  infiaue  nambei  of  eellaka  filled  with  eatbOBie  acid  gai,  tod  appareBlljr  lined 
with  •  giminani  membrane  of  a  ulkj  loAiiaM,  It  i*  this  which  girt»  tht  light,  elattic, 
pate«a  coaMitniioB  to  bread. 

AAs  rafferin^  the  fetnieittHtire  proceii  to  eibaiut  itielf  in  a  matt  of  dongh,  and  tha 
dovgh  to  be  broagblinto  tbat  stale  in  which  the  BddiLon  of  Bcilhor  jrtail,  nor  itarchinor 
^alen  will  produce  anTcSect  in  rcMoring  that  actioa,  if  we  mix  in  4  per  cent,  of  aaccha- 
tine  maltn-,  c^  any  kind,  with  a  Utile  ^eaat,  the  proeeM  of  fcnneotalion  will  immediatetj 
ir^coinniencef  and  panne  a  CDai*e  a«  bcIItb  and  knglhened  aa  at  fint,  and  ceaie  aboal 
the  (ame  period.* 

Hit  experiment,  taken  in  eoBoexioa  with  Iha  lacti  fmitrl}  Mated,  pt>Tea  that  what 
wa«  called  pmatrj  ^rmentation,  it  nothing  but  the  ancieiit  and  wdl-koown  procett  of  the 
TihiMu  fermentalioB  of  angar,  which  gnuratca  alcobaL  There  leenu  to  be  but  one  ob- 
jection to  the  adoption  of  ihii  tbeorr.  AAar  the  loaf  ia  baked,  there  it  found  in  ila  cou- 
r'tion  ncwlf  at  much  aaccharine  matter  aa  eiiited  in  the  oonr  before  fenneBlation. 
Togel  (talcs  that  in  the  baked  bread  there  remaini  3-6  parte  of  ingar,  oat  of  the 
S  paita  which  it  orifiBallr  cniained.  Thu,  in  100  parti  of  loaf  brew]  prepared  wiih 
whealen  floor,  dbtiUed  water,  and  renal  wUhoat  the  adnuitaie  rf  an)'  canmoa  tail,  he 
finnd  Ue  ibUowing  iagredienit : — 

Sngar  ...  3-6 

Tomled  orgUBinr  atarch  IS'O 

Btard  ...  &3-S 

Ghiten,  embined  with  a  little  ttarch,  30-TS 
EidnaiTc  of  cai'b<nue  add,  nnriate  of  lim^  phoaphate  of  lime,  tc. 

It  mail  be  borne  in  mind  that  in  eretj  loaf  the  ptoceM  of  fenncntalion  hat  bees  pT*> 
malnrelT  checked  bjihe  baker't  oreBjandlberelbre  tbetacchariaeeoMlitaeat  eaBhercr 
be  wboUy  decompoaed.  It  icemi  certain,  alac^  tl>at  hj  the  aelion  of  gluten  npon  Iha 
tlai«h  in  the  early  (tage  of  the  Ariog,  a  qnantily  of  angar  will  be  liirmnl  by  the  taccha- 
dne  fenneatatioBi  wUch  we  hare  explained  in  treating  cfBmt*. 

Sereral  naatet  of  dongh  were  prepared  by  Dr.  Colqnhoan  in  which  pore  wheat  ttarch 
wat  mixed  with  common  floor,  in  Tarioni  proportion!.  In  tome  of  tbe  lamp*  tbii  iiarch 
had  been  gelatiniiad,  with  the  witaiinani  of  hot  water,  before  it  wai  added  to  the  dour, 
AAcr  iBtrodacing  the  vtnal  dote  of  ttlt,  tha  doogh  wa*  thocoa^ly  kneaded,  let  apart  fbr 
the  proper  period,  allowed  to  ferment  in  the  aecosUaied  way,  and  then  baked  in  Ihe  dtcb. 
In  outward  appeuance,  increaae  cf  hoik,  and  veaienlar  teitnre,  noae  of  tbem  diSered 
BtaterUly  fnnn  a  coounoa  Icaif,  baked  along  with  them  for  tlw  take  of  canpariicHi  i 
except  that  when  the  ilarch  coatidenUy  exceeded  Ihe  proportiim  of  flour  in  the  Inmp, 
the  loa^  Ihongh  whiter,  had  not  riicD  to  well,  being  tonewbat  lett  TettcoJar,  Bnl,  en 
ttttii^  the  brrad  of  each  loaf,  ihoae  which  contained  moat  gelatiBiied  ttarch  were  noex- 
peetedfy  foaikd  to  be  the  tweetett.  The  other  loaTct,  into  which  antlkr  qaantitin  of 
the  gelaliniiad  ttarch  had  been  introdnced,  or  only  tome  dry«tarch,  bad  ao  tweetiah 
taite  whaterer  to  dittingniih  them  from  ordinary  bread.  Theae  facta  teem  to  etlahlitb 
the  coDclntioo,  that  the  presence  of  gelatiooni  ttarch  in  bead  put  iato  the  OTen,iik 
meant  of  Ibrming  a  certain  portion  n  necbariac  matter  within  the  loaf,  during  the  ball- 
ine  •HOCeta.  Now  il  it  more  than  probable  that  gelaliniied  atarch  don  eiitl,  more  or 
lest,  in  all  loaret  which  bare  been  fcrmeniad  by  our  nwal  mcLhodi,  and  hence  a  eenaia 
quantity  oftugar  will  oeceaiarily  be  generated  at  ill  expente,  by  tbe  action  of  heat. 
Thttt  tbe  dilEcnlty  ttarted  by  H.  Ti^  it  lufficiently  tolTed ;  and  there  remaini  no  donbt 
Ibat,  in  tbe  neeharine  principle  of  float,  the  fomentation  bat  its  origin  and  end,  while  dongh 
tl  nnder  fcrDMntatiMi. 

The  toirce  tf  Ibe  tonmess  which  inpertenct  in  bread,  nnder  earclett  or  anikiUbl 
handi,  had  been  formerly  atcribcd  to  each  of  all  the  conttituentt  of  flonr  t  to  ilt  gloto^ 
ill  itueh,  tnd  itt  sogtrj  but  crrooeontly,  aa  wc  now  ace :  for  it  ia  merely  tbe  retult  of 
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]a  iangk  It  the  aeedc.  BdI  Awe  apiMv  mod  frawMb  to  Uli«*e  tU  II  b  ft 
■  IcM  Tohttile  add,  probaMr  the  laclie,  pwUenlvtr  when  the  praocn  Im*  lia»a  nnjr. 
from  the  impRfectioa  <rf'  the  jnul  or  the  bad  qatUtr  tf  tte  floor.  Tb«  eifnteata  or 
Tofsl,  BneoanDt,  and  othen,  prove  that  the  lutec  Mid  ta  generated  verr  nadDr,  end  !■ 
eonEidenble  qmniitf  doling  the  tpontaBemu  deeeMpodliMi  of  a  ^raat  mrnaj  ve^oUe 
iubstanee^  when  in  «  Mate  of  huniditj'.  Hie  ptwoBt,  of  ketic  mU  wndd  neemut 
[br  the  eorioiis  fact,  that  the  neidilT  of  onhnked  daa|^  b  mach  more  pereeptiUe  to  the 
taite  than  to  the  Bmelli  while  the  woneta  oT  the  tame  pfeoe  of  hcead,  after  eoMinf  oM 
t£  the  oven,  is,  on  4>e  eoBtmry,  much  more  abviooi  to  Uie  olftotorr  oifniH  than  to  the 
palate.  Bat  this  Is  exactly  what  ooght  to  happen,  tf  the  kelie  add  eoBtriboUt,  in  eoft- 
innctim  with  tlie  aeetie,  to  prodoee  the  aeeacence  of  the  doi^  At  the  ordinair  tern. 
perntaro  of  a  bak^oae,  the  Tonner  aeid,  though  vcTT  pere«p(iUe  in  the  nooth,  ii  not 
diatinsoishable  hf  thr  nostriti;  bat  u  it  is  easilT  demapMed  hj  heat,  no  aooner  i>  it  <x> 
posed  lo  the  high  lemperatnre  of  the  oTcn,  than  it  Is  icaolved,  in  a  gieat  luetnre,  inM 
aeetie  aad,*  and  thni  beeomea  (oare  maniAat  to  the  sense  of  smell,  and  less  10  thM  of 
tMte.  This  tbeory  seenis  to  explain  ntiaTaetorilj  aB  the  i^eaomena  aecompaDring  the 
ptwiess  of  fermentatioD  in  baker's  dough,  nftd  also  some  of  ill  rmrils  Id  the  [hvcon  of 
halong  which  do  not  easily  admit  of  any  other  sololioa. 

Tber«  are  extremelr  liuple  and  efleetnal  netbodt  ftr  enabUng  the  taker  M  «d(^ 
measures  either  to  prevent  or  correct  the  evil  of  ■ceaecace,  nod  these  are  lo  DealnliBe 
the  acidbv  the  due  eibibitian  of  mn  alkali,  sneh  aiaodai  or  an  alkaltee  earlk,  eb«S  •• 
ma^neaia  or  dialk.  And  it  aflixdi  a  ttrihing  proof  of  how  nneh  Ike  artisan  ba*  beea 
aecariomed  to  plod,  nninqniring  and  nninlbfraed,  ovcf  the  same  graaod,  that  a  ranedy 
•o  safe  and  so  economical,  shoold  renwia  M  t^ia  ^y  tmlboagkl  of  and  nnemployed  t^ 
BEiat  of  the  mannractnTers  of  bread  in  the  United  Kingdom.  The  inlrodoctioa  of  a 
small  portion  of  earbonate  of  soda  will  rectify  any  oeeaaional  citot  in  the  result  of  the 
K>  called  panary  fermentKtioii,  aad  will,  in  fact,  restore  the  dough  to  its  pristine  sweet- 
ness. The  quantity  of  acetate  of  soda,  which  will  be  thtu  present  in  the  bread,  will  be 
altogether  inconsideraUe ;  and  as  it  has  no  disagreeatde  taste,  and  is  merely  apnieut  te 
the  bcTwels  in  a  very  mild  degree,  it  can  fbnn  no  objecttoD  in  the  eye  of  the  public 
police.  The  restoratioa  of  dough  thm  tainted  with  add,  and  iu  eonvertion  into 
pleasant  aad  wholesome  bread,  has  been  sufficiently  verified  by  eiperiioent.  But, 
according  to  Mr.  Edmund  I>avy,  caAonate  of  megnewa  my  he  used  with  still  greater 
advantage,  as  during  the  tkiw  aetico  of  the  add  upon  it,  the  carbonic  acid  evolved 
serves  to  open  up  and  %htcn  bread  which  would  otherwise  be  dense  and  doughy  fium 
the  iDdifferent  quality  of  the  flour.  Here,  howcTcr,  the  dangerout  tonptalion  lies  with 
a  sordid  baker  to  use  cheap  or  damaged  Sour,  and  to  reelifr  the  brotd  made  of  it  by 
Aemiea]  agents,  innocent  In  JietoEdvee,  but  injarioiu  a*  masks  of  a  had  raw  loatertaL 
When  soar  yeast  must  be  used,  as  sometioKS  happens  with  the  country  bakela,  or  in 
private  houses  at  a  distance  from  beer  breweries,  Ihtre  caa  be  no  harm,  hat,  oa  the 
eoBlrary,  much  propriety,  m  correcting  its  acidity,  by  the  addition  of  as  much  carbonate 
of  soda  lo  it  ss  wilt  effect  its  neatralization,  but  nothing  more.  When  sour  yeast  baa 
been  thus  eorreeted,  it  has  been  foand,  in  practice,  to  possess  its  IVnnenlativE  power  un- 
impaired, and  to  be  equally  efficacious  with  fresh  formed  yeast,  in  making  good  palal)^ 

We  have  seen  that,  in  badnng,  about  one  (bnrth  of  the  starch  n  converted  into  a 
uattei  poswsfiing  the  properties  of  BHIMi  gam  (see  BrAncH),  and  also  that  the  gtotea, 
ttough  not  decomposed,  has  its  pariides  diiunited,  and  is  not  so  tough  and  adhesive  as 
it  is  in  the  flour.    iW  principle  is  also,  as  we  have  said,  nsefnl  in  cementing  all  Ike 
parlielei  of  the  dongh  into  a  (eandous  mass,  capable  of  confining  the  <da*tie  flald  gen*- 
rated  by  the  rinoas  fcruRntalion  oT  the  sogar.    Btareh  is  the  nain  coDslilnent,  the  baA 
Cf  nourishment  in  bread,  as  well  as  in  all  farinaceona  artidci  of  food.    The  albumes  al- 
io of  the  wheat,  being  coagulated  by  the  bent  of  the  oven,  contributes  to  the  setting  ef 
the  bread  into  a  oonsislent  elastic  body. 

In  (ht  aWa  in  die  ne^horiiood  of  Ltrndon,  iw  leaa  flmn  leven  fiitlnct  sorts  of  tov 
m  peand  net  or  one  quantity  «f  wheal.    These  are  for  one  quarter — 

^ne  floor     ...  .       .    fl  bnihda  9  peeki. 

Seconds    ......O  3 

Fine  middEn^       ......    9  I 

Coane  middlinp      -       •  .0  04 

Bran    .......3  9 

Twenty-penny .....        S  • 
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iTwkMt.  htkdifUBgortbebDrtkm^lhebahar,  Iha«liaflMwlateBBr<dU'UMl 
•kliUMi  tailed  skMfi^wUAflOnMtlteeenual  put  of  the  ttraio.  It  is  eoiMiUMd  parth 
brtkcfiaebMnitbakMa.  ThebakenefthkcaurtrrwenOracrif  boaad  by  law  lo  bake 
Ikne  kindi  oT  bnwl,  the  akalM,  (taadorrf  vkoMa,  Bad  theiowdUU;  marind  tetpe» 
ttrdf  vilh  a  W,  8  W,  and  H,  aad  if  Ihef  onuued  ta  naliB  thcae  marlu  m  Ihnr  bnad 
Ih^  wefe  liable  u>  a  penaltr.  The  eiae  (rf  the  kaTce  ware  mtaaUj  peck,  halT-peck, 
taartna,  aad  haltqMrtata  |  tbe  mighM  «f  which,  witUa  48  hMia  oT  their  beiaf  balced, 
^aUhaMbeanrnpeclitrir  I71k.8a«.)  Slha.  II  v.  t  4  Iba.  Bos.  B  dr.)  aad  4lb9. 
tea.  14  dr.  hcekmlther  weigfc  ahoal  ene •ereath  man  heAva  the;  ealcr  the  o<rca, 
m  ther  loee  om  aerath  cf  tbeit  weigbt  ia  baklas.  The  FKndi  biead  laeet  fUly  one 
ibA  ia  iha  otmi,  mriag  cUcAjr  ta  ill  uore  oblMg  lUn  ttrnpt,  ac  ecvpaKd  ta  the 
vibiBal  thape  of  the  Ei^ih  k«ad.  Bal  tU*  k«  af  w«i^  ii  niT  variaUe,  beiag  de- 
ptMtaU  Bfoa  the  qiwlitT  ef  the  wheaMn  floar,  aad  the  ciramtance*  «f  bakiur.  Tha 
fTMMH  k«  ia  Eoglaad  definw  the  qauteiB  loaf  at  4  Iba.,  and  mbieet*  tte  baLer  la  a 
fcaakTif  thebreadbeoaaiMHee  ligMcrihaatheilaadard.  Hean  it  le«*ei  the  bahw, 
ta  atlfdrfnirr.  to  leaTB  it  in  lather  a  daap  aad  dougbr  (tate.  B«l  (here  ii  much  light 
bead  •old  in  Loadoa.  I  hare  met  wMi  qaertera  baTn  of  3  lb*.  10  oi.  A  nek  at  Aooi 
■tithing  880  Ibt.  wm  ptcaoiaed  hf  (baftamenof  cnr  GmMrpattiaaMalaiT  «cti,ror  the 
awiaeef  bnad,  M  be  apaMetfbaag  baked  intoSOkiavca.  ITthii  pnponlon  bad  beea 
evraM,  oae  fifth  fait  oTaaf  qoaitBa  kaf  aiMl  eoaeim  of  water  and  ult,  aad  Ibttr  Bftha 
at  Bam.  Bai  in  g««nl,  ef  good  wheaW  bnr,  thrae  parti  will  take  np  oae  pari  </ 
water;  «>  that  (he  laek  *f  tear  AoaU  have  taracd  oat,  and  Mtaa&r  did  tora  <wt,  bm* 
■ban  80  hiavei.    At  ptaeiit  with  4  lb.  bnad  it  naf  wall  jiM  92  loana. 

T%e  feUawiag  Matemait  ol  the  erRcn  of  bakUg  at  Paris,  I  reeeiied  ia  ISU  Own  a 
my  campitea*  jndge  of  the  bniintw. 

1,000  IfikifmiaBn  oT  wliait=S  qnarten  Eogliih,  oast  SOO  ft^  aad  fidd  800  kOti*. 
if  Boar  of  the  beat  while  qaaUtr,  eqniTaleBt  Is  B^  ndx  Fraacfa.  Heact  the  tmA  of 
loar  caeH  40  fVanei  at  the  miD,  aad  iDcIading  the  caniate  to  Tari^  It  easts  49  or  4S 

Tbe^attoTtbeflaardnlcrii  about  3|  fianei,  and  (be  sale  price  beeMnes  ftnm  43  to 

Bnad  Moaa/iiefBraf  rtvm  fh>  slot*. 

£  f.    d.        £    I.    i. 
Oae  4ir't  work  of  an  ecAnatr  baker,  win  Bakes  fonr  batches 

ia  a  dar,  eotMbta  oT  S  tadia  at  60  fbaaes,  or  2L  itcrliDg  each  6    0    0 

Sdll^lba.  s(2il.perlb. OOM 

Tbm  or  iMTCB  3  lbs.  at  M. 0     13 

•    1    8| 

Sxpmmi  ^  Baking. 
Three  WBrkniea  ai  diffiereiit  laiea  of  wages,  IB  IVanee  -    0    IS   0 

yim-woad  0,  as  the  charcoal  prodaeed  pajs  Ibr  it    - 
eeaoal  expeases,  nth  is  rent,  tues,  iaterest  of  capital,  Jtc.      0    It    0 

1     4    0    =    1     40 

T    B    H 
for  Oia  SUM  316  faaves  ire  made 

tf  BoTir  weighing  J56-M  kika.  ( 

liar<oataaiMtberdbre*^4j>  =  S-18!  lbs.,  ami  as 

ef   Bonr  in    Parisian    baking    sre    rcckoaed    to  prodnca 

127  lbs.  of  bread,  neh  loaf  win  weigh  4-1G8  lbs.,  avoird, 

and   will   cost  71.    6>,   SK   divided  by  319  =  5\d.  veiT 

aeatlT.    The  value  of  315  loare*  at  the  s«le  price  et  U. 

wiU  be 7    17    6 

C^on  this  daj*!  work  the  dear  profll  is  thcreTore        -  -  0    1]  li| 

A  new  baking  establishment  hsi  been  recenllT  Ibrmtd  at  the  Rofil  CUrenea 
netoaSioft  Esiablisbiiient  at  Wecril,  near  Portsmonlh,  npoa  a  Male  of  magnitude  near- 
W  snfficieol  to  sapplj  the  whole  rojsl  osTy  vitb  biuuils,  and  thai  of  i  very  superior 
dcsenplion.  The  follciwiiig  accoiint  of  il  is  taken  from  the  United  Service  JsumaL 
'It  baring  been  discovered  that  the  flour  sup^icd  to  goieramcnt  bj  contrstt,  bad  ia 
naay  Inrtanees  been  mint  ihamefullj  adultemleil,  the  com  is  ground  at  mills  eompiised 
wiUin  the  estabUshmenl,  by  whieh  means  the  introduction  of  improper  ingredients  u 
jrcTentcd,  and  precisely  the  proporlioo  of  bntn  whieh  is  requisite  in  the  eompoaitioa  of 
■sod  aea-btsenit  is  retained,  and  no  moie.    The  flonr-mill  is  famished  with  ten  pain  ef 


aM  BSEAS. 

Hone*,  bf  wKth  40  bnihdt  ol  flam  naj  b«  gnmnd  ud  draMed  Teady  lor  baking,  In  an 
hour.  The  twhuiit  etiBUiitunent  eoiui«U  of  9  av«n«,  m(^  13  h^  bmg  hj  1 1  Teet  wid^ 
•nd  17}  incbes  ia  beigbL  Tbew  mze  meh  bemlcd  hj  vpanle  fonuMo,  w  conitnictcd 
tbU  m  blul  of  hot  air  and  fire  sweep*  ihmngh  than,  and  gives  to  (be  intenor  Iha 
reqoisite  dose  of  best  in  an  incredible  ihort  ipace  of  time.  The  fint  operation  in 
making  Ibe  biscniti  eoniiiU  in  mixing  the  fionr,  or  isiher  meal  and  walsr;  13  gaJloM  of 
water  are  Exu  introduced  into  a  trough,  and  thea  a  aack  of  ilie  meal,  w«jgfaing  180  Ibt. 
When  the  whole  baa  been  ponted  is  bf  a  eiiaand  eanaoQieating  with  an  npper  roooi 
a  beD  rinn,  and  tb«  trongh  ii  dond.  An  appuviaa  coniuting  A  two  aeta  of  what  arc 
called  kniTci,  each  Bet  ten  in  number,  are  Iken  made  to  rerolva  amongtt  the  floor  and 
water  by  means  of  macbinerj.  Tbi«  mixing  operation  last*  one  minnte  and  a  LoIT, 
during  which  time  the  double  setof  kniveaor  stirrers  makes  twenty^ii  revolnliont.  Hm 
next  procpss  is  to  east  the  lump*  of  dmgb  under  what  are  called  the  breaking-roUen,— 
huge  crlinden  of  irao,  weighing  14  cwt.  each,  and  OMved  hoiitontally  by  the  machinoj 
■loag  stout  tables.  The  dou^b  ia  thus  formed  into  lar^e  rude  mawea  6  feel  Ions  by  I 
lieet  brtnul,  and  seTeral  inches  thick.  At  this  sta^e  of  Ibe  bnainess,  the  kneading  is  stUI 
Tery  imperfect,  and  traces  of  dry  Hour  may  still  be  detected.  These  great  masses  <rf 
doush  are  now  dnwn  out,  and  cut  into  a  number  of  amallei  masses  about  a  foil  and  a 
half  long  by  a  fool  wide,  and  agsin  thrust  under  the  roUera,  whteb  Is  repeated  until  the 
miiture  is  so  complete  that  not  the  slightest  trace  of  any  inequality  is  discoverable  in  any 
part  of  the  mags.  It  sboutd  have  been  stated  that  two  woAmen  stand  one  at  cadi  sida 
of  the  rodeis,  and  as  the  dough  it  flattened  ont  they  fokl  it  up,  w  double  one  part  upon 
another,  so  that  the  roller  at  its  next'paasage  aqueeie*  these  parts  ti^ether,  aiid  fimet 
them  to  mil.  The  dough  is  next  cut  into  nnall  portion*,  and  beiag  placed  upon  larga 
flat  boards,  is,  by  the  ageDcy  of  machinery,  conveyed  finm  the  centre  to  the  extremity  of 
the  baking-room.  Here  it  is  received  by  a  vrorkman,  who  places  it  under  wiiat  is 
called  the  sheet  roller,  but  which,  for  siie,  color,  and  Uiicknesa,  more  nearly  resemble* 
a  Uanket.  The  knesding  is  thus  complete,  and  the  dough  only  requires  to  be  cut  into 
biscuits  before  it  Is  committed  to  the  oven.  The  cutting  it  eflected  by  what  i*  call«d 
the  cutting-plate,  conutting  of  a  net-worif  of  5!  sharp-edged  hexB|(oaal  fimmes,  each  •• 
large  as  a  biscuit.  This  frame  is  nxived  slowly  up  and  down  by  mschinety,  and  the 
workman,  WBlehiog  his  opportunity,  slides  under  it  the  above'^escribed  blanket  of 
doi^h,  which  is  about  the  tiie  of  a  leaf  of  a  dining-table )  and  the  cutting-frame  in  it* 
descent  indents  the  sheet,  but  does  not  actually  cut  it  through,  but  leave*  tnffidenl 
tnbttance  to  enable  the  woikman  at  the  mouth  of  the  oven  to  jetk  the  whole  mast  of 
bitenits  unbroken  into  it.  Tlie  dough  is  preveated  sticking  to  the  cutting-fiame  by 
the  Ibllawing  ingenious  device :  between  each  of  the  cutter-frames  is  a  small  flat  open 
fVame,  moveable  up  and  down,  and  loaded  with  an  Iroa  ball,  weighing  several  ouneet. 
When  the  great  fnme  comet  down  upon  the  dough,  and  cuts  out  52  biscuits,  each  of 
these  minor  frames  yields  to  the  pressure,  and  is  raised  up;  but  as  soon  as  the  great 
flame  rii>e«,  the  weight  of  the  balls,  actin;  upon  the  Lltle  frames,  thrusts  the  whole 
blanket  off,  and  aUow*  the  workmen  to  pull  it  ont.  One  quarter  of  an  hour  it  sufficient 
-0  bake  the  biscuit,  which  is  aAerwards  placed  for  three  days  in  a  drying  room,  heated 
lo  85°  or  90°,  which  completes  the  process."  The  folloinng  statement  of  tiie  per- 
formance of  the  machinery  is  taken  from  actual  experiment  j  in  116  days,  during  6S  of 
which  the  work  was  continued  fur  only  7}  boun ;  and  dnring  4S,  tbt  only  Sf  honn 
each  day,  in  all  769  working  bourt,  equal  to  77  days  of  10  hours  each  i  the  following 
quantity  tiC  biscuit  was  baked  in  the  9  ovens,  viz. :  12,307  ewL  =  1,37R,400  lb*.  The 
wages  of  the  men  employed  in  baking  this  quantity  amoanted  to  2731.  lOi.  S^d.  t  if  it 
bad  been  mode  by  haiid,  the  wages  would  hare  been  933L  9s.  lOii.;  saving  in  the  wages 
cf  labor,  659/.  7t.  (Ud.  In  this,  is  not  included  any  part  of  the  intereat  of  the  sum  kid 
nut  upon  the  machine,  or  expended  in  keeping  it  in  order.  But  in  a  very  few  years,  at 
such  an  immense  rale  of  saving,  the  cost  cf  the  engine  and  other  madbinery  will  be 
repaid.  This  admirable  apparatus  it  the  invention  c^  T.  T,  Qrant,  Esq.,  slordleeper  at 
the  Royal  Clarence  Victualling  Establishment,  who,  we  believe,  has  been  propertv 
reworded,  by  a  grant  of  3,0001.  from  govenimenL 

The  labor  of  incorporating  the  ingredients  of  bread,  vii.,  flour,  water,  and  salt,  or 
Itneading  dough,  is  so  great  bm  to  have  led  to  the  contrivance  of  various  mechanical  modes 
of  producing  the  same  effect.  One  of  the  matt  ingenious  is  that  for  which  a  patent  wa* 
obtained  in  August,  1830,  by  Mr.  Edwin  Clayton.  It  conslsti  of  ■  rotatory  kneading 
trough,  or  rather  barrel,  mounled  in  bearings  with  a  hollow  a>ile,  and  of  an  interior 
flame  of  east  iron  mode  to  revolve  by  a  solid  axle  which  passes  through  the  hollow  one| 
in  the  flame  there  are  cuttera  diagon&lly  placed  for  kneadii^  the  dough.  The  revolving 
ftaioe  and  its  barrel  are  made  to  turn  in  contrary  directions,  so  as  greallv  to  save  time 
and  eqnalise  the  operation.  This  double  action  represents  kneading  by  the  two  hand^ 
in  which  the  dou^h  is  inverted  from  time  1o  time,  torn  asunder,  and  renniled  in  every 
dJIferent  Ibrm.    llie  meehanitm  will  be  readily  understood  tcma  the  foUowjag  de*criptk&. 


_.  . __..    ___ ,  .    ..iiling  of  flour,  water,  and  yeaft,  ure  put, 

which  barrd  it  uoanted  in  tbc  (nmr-work  b,  vith  hoUov  ailra  r  and  d,  whicb  boltow 
■iltt  tnni  JB  (uilabk  bearinn  at  t ;  /  is  ihr  rcrolving  rmme  wbieh  ii  mounted  in  tbc 
ialerior  of  tht  barrel  a,  bj  siIm  g  and  \.  The  end<  oT  Ihti  rrrolving  Trinie  are  fait- 
««d,  V  brae«d  logedier  1^  ineaiu  of  the  obliqne  caiien  or  bracei  i,  vhich  art  npon  the 
tewh  «hen  the  nuubbe  a  pal  in  molioD,  and  Ibot  caoK  the  operation  of  knnJinR. 

Either  ihe  barrel  mmj  be  made  to  rrtoire  without  the  rotalorr  frame,  or  Ihe  rotatorr 
ftame  withont  the  barrel,  or  both  maf  be  made  to  rtTDlT«  ir^ether,  bnt  in  oppoaile  wajl. 
Then  teretal  motkau  maj  b«  obtained  bf  niMni  of  Ihe  getr-work,  shown  at  h,  I,  and 
M,  aa  will  be  preseatlr  described. 

IT  it  be  desired  to  hare  ihc  [erolTiog  motion  of  the  barrel  and  rotalorr  frame  ti^iether, 
b«t  m  Motrarr  direetiona,  thai  motion  mar  ^  obtained  bj  faiteaini;  (he  hollow  aile  of 
Ae  wheel  m,  b;  meaiw  of  a  aerew  a,  to  the  aile  h,  of  (he  iDiatory  frame  /,  light,  «o  m 
Ibtj  wilt  rei^*e  tofetber,  the  other  wheels  k  and  (  bemg  used  for  the  purpose  of  rt- 
mtin^  the  motioB  of  the  barrel.  It  will  then  be  found  that  b;  toming  the  handle  n, 
the  two  mollona  will  be  obtained. 

If  it  be  desired  to  put  the  rotatory  frame  /,  onlr.  Into  motion,  that  action  will  be  oh- 
lamed  by  laoaeoinf  the  screw  n,  upon  the  aile  of  Ihe  wheel  Tn,  when  it  wiH  be  found  that 
dw  axle  k  wQl  be  made  to  reroWe  fr«ely  br  means  or  the  winch  o,  without  giving  motion 
t»  the  wheela  k,  J,  asd  m,  and  thus  (he  barret  will  remain  slationBrr.  If  the  rolMorj 
action  of  the  bairel  be  wanted,  it  will  be  obtained  by  turning  the  handle  p,  at  Ihe  rcTerse 
end  of  the  machine,  which,  allhon^  it  pots  the  eear  at  (he  opposite  aid  of  Ihe  barrel 
jMo  notion,  yet  ■*  Ihe  hollow  axle  of  Ihe  wheel  m  is  not  fastened  to  the  axle  A,  by  the 
screw  ■,  these  wheda  will  rerolTe  without  carrying  round  the  frame  /. 

H.  Knhhnana,  Professor  of  Chemistry  at  Lille,  haring  been  call«l  upon  several  times 
by  the  onrta  of  justice  to  examine  by  ehemital  processes  bread  Buspectcd  of  containing 
•abRance*  ininriooa  to  health,  collnted  loine  inlemting  facts  upon  the  tabjcet,  which 
were  pabliabed  under  Ihe  directi<m  of  the  central  council  of  salat^ity  of  the  department 
dajntnf. 

For  some  tfane  public  attentioB  had  been  drawn  to  an  odioua  fVnod  committed  by  a 
peal  many  bakers  in  the  noilh  of  France  and  In  Belginm — the  introduction  of  ■  eeTtain 
qaaatiiy  of  solphate  of  copper  into  Iheir  bread.  When  the  flonr  was  made  [torn  bad 
(ram  thie  adnlleratiaD  waa  Tcry  generally  jnclised,  a«  was  proved  by  many  conTietions 
aad  confearions  of  tfae  guilty  persons.  When  Ihe  dough  does  not  rise  well  in  the  fer- 
MeMation  (It  pat*  fotuM  plat),  this  inconTcnience  wai  found  to  be  obTiated  by  the  ad- 
dition of  blue  Titriol,  which  was  supposed  also  to  cause  the  flour  to  retain  more  water. 
The  qoaiiiitT  of  blue  water  added  is  eitremely  small,  and  it  i*  neret  done  in  presence  of 
•trstfigei^  because  It  t*  reckoned  a  vajuablc  secret.  It  occasions  no  economy  of  yeast, 
hot  rather  Ihe  rercrae.  In  a  litre  (about  «  qnart)  of  water,  an  ounce  of  sulphate  of 
copper  is  disaolred  j  and  of  this  solution  a  wine-glass  fhll  is  mixed  with  the  water  nece*- 
mrf  for  50  quarlera  or  4  pound  hiavet. 

M.  Euhloiann  jnsUy  ohserres,  (hat  there  ean  be  no  safety  whalerer  to  the  public  when 
•och  a  practice  is  pe(initted,  because  ignorance  and  avarice  are  always  apt  to  increase  the 
qnaaljty  of  the  poisonous  water.  In  analyses  made  by  him  and  bis  colleagues,  portion* 
of  bread  were  several  tines  found  so  impregnaied  with  the  above  salt  that  they  had  ac- 
qnired  a  bine  color,  and  presented  occaoionally  even  small  crystals  of  the  sulphate.  By 
ading  on  Ihe  poiaoned  bread  with  distilled  water,  and  lesling  the  water  with  ferro-cya- 
Mle  (pnuaiate)  of  potash,  the  reddish  brown  precipitate  or  tint  charaderittlc  of  copper 
wBI  appear  even  wjlli  amall  quantities.  Should  the  noxious  impregnation  be  still  more 
Binle,  the  bread  should  be  treated  with  a  very  dilute  nilrie  aeid,  either  directly  or  after 
hdneratioD  in  a  platinum  capsule,  and  the  solution,  when  concentrated  by  evaporation, 
AouM  be  teaied  by  the  fcrTo-cyanale  of  polaab.  In  this  way,  a  one  sevenly  thonsaadlh 
part  of  sulphate  of  copper  may  be  detected. 


t  of  talptaata  or  copper,  tluit  thii  tall  eiercises  tm  exuwMly  (a«agetia  actioa 
Bpon  the  fermentalion  and  rising-  or  the  dcogh,  FTcn  wben  nol  above  ont  wveni;  thou- 
tandlh  paitoTlhe  weight  of  the  bread  a  Finplojed  ;  or  one  graio  or  BUlphate  for  ten  ponndi 
of  hreid.  The  proportiOD  of  the  nil  which  makes  the  bread  rise  bort  in  ose  tvenlf  Ehoo- 
nndth,  or  one  frain  in  three  poundi  of  breed,  ir  mucb  more  of  the  sulphate  be  added, 
the  bread  beeomrs  moiil,  ten  white,  and  acquires  a  peculiar  disagrewble  unell  like  thai 
of  leaveii.  Tbe  iDcreaae  oTvBi^hl  bj  increased  moisture  maj  amtnmt  to  one  sixteenth 
withoni  the  Iread  appearing  Bofter,  in  eonseqnence  of  the  solidifying  quality  of  the  cop- 
per I  for  the  add  doei  not  teem  to  have  an;  infiuence ;  at  neither  sulphate  of  soda,  sul- 
phate of  iron,  nor  sulphorie  add  have  any  analogouB  power.  Alun  operates  like  Una 
Tilriol  OB  bntid,  but  larger  quantities  of  it  are  required.  It  ktept  ualcr,  and  raitti  inO, 
to  use  the  bakers^  terms. 

When  alnm  ie  pretent  in  bread  it  may  be  detected  by  tiealing  the  bread  with  littiHed 
watei,  filtering  the  water  fint  Ihrough  calico,  aad  neit  through  filtarinf  paper,  iill  it  be* 
eones  clear;  then  dividing  it  into  two  portions,  and  into  the  one  poorinff  a  few  dropi 
of  nitrate  or  muriate  ofbarylei,  and  Into  llie  other  a  few  drop*  of  water  ofainawBia.  la 
the  former  a  heavy  while  precipilale  indicating  sulphuric  acid  will  appear,  and  in  iha 
latter  a  light  preeipitale  of  alomina,  redinduble  by  a  few  drop*  of  tolutioa  of  canttis 

When  ohalk  or  Parii  pkiter  it  nsed  to  tophjttieata  floor,  they  may  be  best  detected  by 
mdaeradng  the  bread  made  of  it,  and  examining  the  ashei  with  nitrie  add,  which  wiD 
dissolve  the  chalk  with  effervescence,  and  the  Paris  plaster  without.  la  bolfa  ease*  the 
calcareous  matter  may  be  demonstrated  in  the  solution,  by  oxalk  acid,  or  better  bf  oza- 


In  baliiag  poff-patte  the  dough  it  fittt  kneaded  along  with  •  certabi  cpianiityof  bnlto', 
than  rolled  oat  inlo  a  thin  layer,  which  it  coated  over  with  butter,  and  folded  hce-wisa 
'  iiiBny  limes  together,  the  upper  and  under  ■orfaces  beimt  made  to  eorretpond.  TUa 
gratified  mass  it  again  rolled  out  into  a  thin  layer,  its  surface  it  bttmeared  with  butter, 
and  then  it  is  folded  face-wise  as  before.  When  this  proettt  it  repeated  ten  or  a  dosesi 
times,  Oie  dougb  will  contitt  of  many  hundred  pataUe]  laminn,  wiik  boiler  inlerpoaed 
between  each. pair  of  plates.  When  a  noderately  thick  mass  of  this  is  put  iBtotheoren, 
the  elastic  vapor  disengaged  from  the  water  and  the  baiter,  diffuses  itself  between  cadi 
of  the  thin  laminie.  and  causes  Ihem  to  swell  into  what  is  properly  called  puff-pasie,  be- 
ing an.  Btsemblage  of  thin  niembranet,  each  dense  is  itself,  but  more  or  ices  distinct  l>om 
the  other,  and  therefore  forming  eppareolly,  but  aol  really,  light  bread. 

One  of  the  most  carious  branches  of  the  baker's  oiaA  is  the  manolaotare  of  girao- 
Iffead,  which  contains  such  a  proportion  of  moletses,  thai  it  caumt  be  fertnenteo  b} 
means  of  yeast.  Its  ingredients  are  fiour,  nolatsee  os'  tmde,  butter,  comman  potashes, 
and  alum.  After  the  butler  is  melted,  and  the  potashes  and  alnm  are  dinolved  in  ■ 
little  hat  water,  these  three  ingivdiantt,  along  with  the  treaele,  are  poared  among  Iha 
flonr,  which  is  tu  fonn  the  body  of  the  bread.  The  whole  is  then  iaetainntn]  b]r 
tnittare  and  kneading  into  a  stiff  dongh.  Of  these  Are  constituents  the  ahtm  is 
thonght  to  be  the  least  essential,  althoogh  it  makes  the  bread  lighter  and  crisper,  and 
renders  the  process  more  rapid  i  for  ginjterbread  dongh  require*  to  stand  over  severd 
davs,  Bomelimea  8  or  10,  before  it  acquires  that  state  of  porosity  which  qualiBes  it  for 
the  oven.  The  action  of  the  treacle  and  alum  on  the  potashes  in  evolving  carbonic  add, 
seems  to  be  the  gasefying  principle  of  giugerbvead ;  for  if  ihe  carbonate  of  potash  it 
wilbbeld  from  lie  mixture,  the  bread,  when  baked,  resemUet  in  hardness  a  piece  of 

Treacle  is  always  aeiduloo).  Carbonate  of  mtgnesia  a>d  soda  may  be  used  as  tair- 
stilntes  Cb?  the  potashes.  Dr.  Colquhoun  baa  found  thai  carbonate  of  magnesia  and 
tartaric  acid  may  replace  the  potathas  and  the  slum  with  great  adraalage,  affording  ■ 
gingerbread  fully  more  aftreeable  to  the  taste,  and  much  more  wholesome  than  the 
common  kind,  which  conlaint  a  notable  quantity  of  polaslies.  His  proportions  are  one 
pound  of  flour,  a  quarter  of  an  oonce  of  carbonate  of  magnesia,  and  one  eighth  of  an 
ounce  of  tarlBric  acid  \  in  addition  to  the  treacle,  butler,  and  animatics,  as  at  pieMnt 
Dted.  The  acid  and  slkaJine  earth  must  be  well  diffused  throagh  Uie  whole  doagh. 
The  magnesia  ahoald,  in  fact,  be  GrtI  of  ail  mixed  with  the  flour.  Poor  the  melted 
batter,  Ibe  treacle,  and  the  acid  dissolved  in  a  little  water  aQ  at  once  among  the  door, 
and  knead  ialo  a  consistent  dough,  which  being  set  aside  for  half  au  hoar  or  anhonr  will 
be  ready  far  the  oven,  and  should  never  be  kept  unbaked  more  than  2  or  3  hoars.  Thi 
following  more  complete  redpe  it  given  by  Dr.  Colgnhonn,  for  making  thin  gingw 
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Nalmeg 
TUi  edMpend  bM  ntbet  non  ta  „   ^ 

I  (hdl  Imk  inatft  a  pUMgc  thm  Kj  DietioMiT  of  CbemlMij,  u  pnbliilMd  ia  IRI  t 
Mtt  mar  prave  MUnUini  tomanjr^Dj  pmeni  naden. 

••  Undtr  Pimm  tf  Saibag,  ia  the  Bapyloiirat  to  tba  EaerrfopedEa  Britanaica,  «• 
han  the  fbUowiag  aiaUfDeM : — '  An  oonee  oT  aloB  ii  IbeD  dintriTcd  over  the  fire  la  • 
tia  poL  and  Ibe  aolatioa  ponr«d  iaw  a  larRe  tab,  eaSed  by  the  baken  the  mioning- 
nk  Fow  ponBdi  aod  a  halTof  nit  ue  likcwiec  pat  itlo  ibe  tab,  and  a  paitM  of  bol 
water.' — Aaf  tat*  m  IMi  yaiiajw. — '  In  LomkiD,  where  Ibe  goeJaeM  of  brfad  h  eifi- 
■Bled  eacudr  ^  it*  wbitenfM,  it  a  aiital  wilk  tboaa  takm  who  emptor  floor  of  an  ht. 
ftrior  qoalitr,  to  add  a*  roach  alom  ai  commoo  nil  to  the  dongb ;  or,  in  otbn-  word^ 
llMfBBatitTvf  nhadled  n  duajibhed  one  faalT,  and  thedeld«D«y  mppUidbr  an  equal 
vei(hl  tf  ilam.  Thii  impnvei  the  kMk  rf  the  bread  verr  nneh,  rendering  It  maeb 
wbiler  and  finaer.' " 

la  a  paanf*  wbkb  we  eball  pnaentlr  qixrte,  onr  aoibor  repmniu  the  faahef*  of 
laadop  in  •  eaa«pmeT  to  inp^  the  eiiiaeu  whb  bed  bread.  We  bib]'  benee  infer 
Ibal  tbe  Oiil  aUowaaee  heaMigMort)  potind*«f  aha*  for  etnj  24  pooadiornll,  wQ 
beddaplcd  in  eonierlinf  like  Midi«fAonr  into  leave*.  Bet  ■■an^oriaarweighi2M 
pavBdi,  and  (^rniihe*  on  an  avetaga  80  qaarlon  loam,  we  have  B}  poaadi  divided  bf 
go,  or  ^T"™  =  J97  grains,  for  the  qaantJlj  preaent,  br  Ihis  wrilcT  in  *  London 
iiaanern  losf.  Tet  in  the  verr  ume  page  (39th  of  vol.  ii.)  we  have  the  followinf 
paawge  :  "  Aliun  is  not  added  ^  all  bnliei*.  The  writer  of  thii  aiticla  hai  been  a«Mnd 
bf  tereral  bahen  of  respectability,  both  in  Edinbargh  and  Glugow,  on  whoie  teetinonj 
lie  rriiet,  and  who  made  eiceHeat  bread,  thai  they  oerer  employed  any  alom.  Tbc  rea- 
na  for  adding  it  given  bf  the  London  bakcn  i*,  that  it  reidei*  the  bread  wbiler,  and  ea- 
ahlea  tbero  to  eeparale  mdi^  the  loavee  (rom  each  other.  This  addUion  ha*  been  alleged 
br  uedical  men,  and  is  considered  by  Ihe  comronnitr  at  Urge,  as  injoriao*  to  Ihe  health, 
ij  oceajioDJng  conslipalian.  Bat  if  we  coaudei  the  amall  quantily  of  this  talt  added  h; 
the  balrr,  not  qutle  9|  graiDi  to  a  qnanem  loaf,  we  will  not  readily  admit  iheae  allega- 
tion*. Suppote  an  individual  to  eat  the  seventh  part  of  a  quartero  loaf  a  daj,  he  woold 
only  swallow  ejihl  tenths  ofa  grain  ofaliln),  or,  in  rCHlitj,  not  qoile  so  much  as  half  a 
griia;  for  one  half  t^  this  salt  eoosist*  of  water.  It  seemi  nbeard  to  snppoM  that  half  a 
|nin  of  alum,  swaUowed  at  different  times  daring  the  coarse  of  a  day,  should  oceasioa 
cratfipation."  Is  it  not  more  absurd  to  state  2^  poonds  or  36  ounces,  as  the  alum  adtil- 
lemtioa  of  a  sack  of  flout  by  the  London  bakers,  and  within  a  few  periods  to  reduce  the 
aiaheralion  to  one  ounce  T 

That  Ihis  volnnlary  abstraetion  of  Jl-  "''  tl>e  alnn,  and  mbstitnlion  of  saperior  and 
more  expensive  flour,  is  not  eipecied  bf  him  from  the  London  baken,  is  sufficiently  evi- 
dent from  Ihe  following  slory.  It  woold  appear  that  one  of  his  friends  had  invented  a 
MW  yeaat  for  reimenting  dough,  by  mixing  a  quart  of  beer  barm  with  a  paste  made  of 
ten  poands  of  flonr  and  two  gallons  of  bomag  water,  and  keeping  this  mixture  warm  foi 
rii  cr  eight  hoar*. 

"Yeisl  nwde  in  this  way,'*  says  he,  "answers  Ihe  purpMct  of  the  baker  mach  better 
than  biewoi'  yeast,  beeante  it  li  dearer,  and  Tree  frran  the  hop  mixtnie  which  somelimsa 
Hjnrea  the  yeast  of  the  Inewer.  Some  years  ago  the  baken  <H  London,  sensible  of  the 
soperior  ty  of  ihis  artificial  yeast,  invited  a  company  of  maanfacluren  from  Glasgow 
to  eotahUsb  a  maauTactory  of  it  In  Loodoa,  and  promised  to  nse  no  other.  About 
S^OO(U.Accoidini:ly  waalaid  tnt  on  bnildinp  aad  mater^s,  and  the  maDDfacIory  wa* 
btgon  on  a  considenUe  leale.  The  ale-bcewen,  fiading  thdr  yeast,  for  which  they  had 
dnwn  a  gaod  price,  lie  heavy  on  their  hands,  invited  tUl  the  joomeymeB  baker*  to  their 
ceQan,  gave  them  their  fall  of  ale,  and  promised  to  regale  them  in  thai  manner  every 
day,  provided  Ihey  woold  fbtce  their  masten  to  take  all  their  yeast  from  the  ale-brewera. 
The  joomeymen  accordingly  declared,  in  a  body,  that  ihey  would  work  no  more  for  thefr 
miatert  unlns  thry  gave  up  taking  any  more  yeatt  from  the  manufactory.  Tbt  maaten 
were  obliged  to  comply  i  the  new  manufactory  was  stopped,  and  the  inhabitants  of  Lon- 
don were  obliged  to  conilniie  to  eat  worse  bread,  becanse  it  wat  the  inieieet  of  (he  ale- 
btewm  lo  fell  the  yeaal.  Soch  ii  Ihe  influence  of  journeymen  baker*  in  the  metropoli* 
sCEnilkad  I" 

Th«  ddelbl  diatribe  (eem*  rctber  eitiavagaat;  Ibr  surely  beer  yeast  can  derfva 
■sAiBg  nogdon*  to  a  porter  drinking  peo^,  ftnm  a  slight  hnpregnatlon  of  hops  t  while 
K  MM  Arm  pfObaUy  a  more  energelte  ferment  than  the  lamented  paste  of  the  ne% 
•^^ay,  whiA  at  any  rate  eonU  be  ^psjed  in  (Ix  or  elgfat  horn  by  any  baker  whs 


jl5S  HREJJ). 

(band  it  tonniwer  hi*  pnrpOM  of  making  a  plnMntMting  bread.  Bat  it  is  &  vny  leifai* 
thine  for  a  Udy  or  geatleman  ot  MdenWry  h«.bit«,  or  iofino  constilntion,  to  have  their  di- 
eesliTe  process  daily  vilialed  by  dtunsged  Aour,  wfaitened  vith  I9T  grains  ot  alnm  pei 
qnarlern  looT.  AdiUty  of  slomoch,  indigestioa,  Batoleaer,  headaches,  piiIpilalion,costiTe- 
nesE  and  arinary  calculi  may  be  the  probable  amseqaences  of  the  bsbitaal  inlrodactioQ 
of  BO  mudi  aeiduloui  and  Meecenl  matter. 

1  hare  made  many  experiments  upon  bread,  and  have  fbnnd  the  proportion  of  alum  ytTf 
nhable.  Iti  qnanlity  seems  Id  be  praportional  to  the  badness  of  (he  floor ;  and  henea  - 
when  Ihe  best  floor  is  used  no  aJum  need  be  introduced.  Thai  Blum  is  not  nececwry  for 
mina  bread  its  utmost  beauty,  spoi^ess,  and  ugreeablenesi  of  taste,  ts  undoubted  ;  since 
the  bread  baked  at  a  very  eitcntire  establishment  in  Glasgow,  in  which  about  20  torn  <rf' 
fldur  were  regularly  oonyerled  into  ioayes  in  the  course  of  a  week,  united  every  quality 
of  appearance  with  an  absolute  fteedom  from  that  acido-astringenl  drug.  Sii  pounds  of 
«alt  were  used  for  every  sack  of  flouri  which,  from  in  good  quality,  generally  afforded 
83  w  84  quartern  loaves  of  the  legal  weight  of  four  pounds  five  ounces  and  a  half  each. 
The  loaves  lost  nine  oancea  in  the  oven.  .         „  ,      ,  „ 

Every  baker  oogbt  to  be  able  loanalyze  his  flour.  He  may  proeeed  as  follows :— A  duc- 
tile paste  is  to  be  made  with  a  poand  of  Ihe  floor  and  a  sufficient  qnaatity  of  water,  and 
left  at  rest  for  an  hour ;  then  having  tied  across  a  bowl  a  piece  of  silken  sieve-stuff,  a 
little  below  the  surface  of  the  water  in  the  bowl,  the  paste  is  to  be  laid  upon  the  sieve  on 
a  level  with  the  water,  and  kneaded  tenderly  with  the  hand,  so  as  merely  to  wash  the 
•tarchy  particles  out  of  it.  This  portion  of  the  flour  gels  inunedialely  diffuied  throagh 
the  water,  some  of  the  other  emsliluents  dissolve,  and  the  gluten  alone  remains  upon  Ae 
filter.  The  water  must  be  several  times  renewed  till  it  ceases  to  become  milky.  Tlie 
bst  washings  of  the  gluten  are  made  out  of  the  sieve. 

The  whole  of  the  turbid  washings  are  10  be  put  into  a  taD  conical  glass  or  stoneware 
vessel  and  allowed  to  remain  at  rest,  in  a  cool  place,  till  they  deposite  the  starch.  The 
dear  supernatant  liquor  is  then  decanted  off.  The  deposite  consists  of  starch,  with  * 
Utile  Gluten.    It  must  be  washed  till  the  water  settles  over  it  quite  dear,  and  (bta  H  il 

The  filtered  waters  being  evaporated  at  a  boiling  heat,  diseover  flacks  floating  throogh 
them,  which  have  been  supposed  by  some  to  be  albumen,  and  by  others  gluten.  At  last, 
phosphate  of  lime  precipitates.  When  the  residuum  has  assumed  a  sirupy  consistEnce  in 
the  cold,  it  is  to  be  mijed  with  alcohol,  in  order  to  dissolve  out  its  sugar.  Cold  vrater 
being  added  to  what  remains,  effects  a  solution  of  Ihe  mneilnge,  and  leaves  the  insoluhle 
•xollzed  matter  with  Ihe  pLiaphate  of  lime. 

By  this  mode  of  analysis  a  minule  portion  of  resin  may  remain  in  the  gluten  and  in  the 
ivaihinv  water ;  Ihe  gluten  retains  also  a  small  propOTlion  of  a  fixed  oil,  and  a  volatile 
''Tincipfe,  which  may  be  removed  by  alcohol.  If  we  wish  to  procure  Ihe  resin  .akme,  we 
iaust  first  of  all  treat  the  flour,  well  dried,  with  alcohol. 

'When  com  flour,  poor  in  gluten,  is  to  be  analysed,  Ihe  dough  must  be  enclosed  in  ■ 
lineo  bag,  kneaded  with  water,  and  washed  in  that  slate. 

In  nnslyzing  borlej-meal  by  Ihe  above  process,  hordtxve,  mixed  with  eommon  stareb,  w 
ebtalnrd :  they  may  he  separated  by  boiling  water,  which  dissolves  the  starch,  and  lean* 
Jie  hordeine  nnd-r  the  aspect  of  saw^Just, 

Fig.  loT  is  Ih:  plan  of  a  London  baker's  oven,  fired  with  coal  fiicL 

fig.  Hi  Is  the  loi^tudinal  seetirai. 


a,  the  body  of  the  oven:  b,  the  dooi)  (,  the  fire-grate  and  furnace;  d,  the  tmotn 
Sne'i  e,  the  flue  above  the  door,  to  carry  off  the  steam  and  hot  oir,  when  taking  ODt  Ito 
ktead;  /,reeus  below  Ibe  door,  for  receiving  the  dtisti  g,  damper  plate  to  shot  off  the 
■teem  flue;  k,  damper  plate  to  ihat  off  smoke  flue,  after  the  oven  has  come  to  iu  prapac 
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Fif.  les  it  the  fhnt  riew;  the  une  lettcn  l» 
frr  to  die  tune  object*  in  all  Ihe  flniret. 

The  flame  umI  bnrnl  ur  oT  the  fire  at  e,  iveep 
akm;  Ihe  bolton  of  (he  orea  bj  the  ripbl  haod 
tide,  «re  reSeeied  rroin  the  back  to  the  \rtl  hand 
tide,  ind  tbeoee  escape  by  the  flue  d ;  (we  plam 
fig.  168.)  Whenerer  the  orea  ha*  acquired  lb* 
proper  decree  of  heat,  the  fl(«  it  withilrawn,  Iha 
flue*  are  ekwed  by  the  damper  plalet,  bbJ  the  lamp* 
of  rermented  donrii  are  iatrodnced. 

Itka 

a  piteh  < 
I  hare  ncTer  leen  here  any  br«ad  Thieh,  in  flaroar,  ooloor  and  texton^ 
riralled  Um  French  pain  di  grusu.     In  lac^  o' 
of  Imte  happilji  repealed,  preTented  ua  ' 
■  aoderato  prioe^  the  gcouine  temotii* 
plebaiaa  hvirgtou  oan  daily  Krae*  hie  table  with  a 
the  mort  affiuant  Rngli«h  noblemaD.    The  French  \ 
deecribad,  vith  iome  minuteaeie,  bj  theit  diituignithed  ebemitt,  II 
aierita  to  be  known  in  thi*  «o<uitry. 

At  each  operation,  the  worbnan  (pArtMnw)  MDra  bto  the  kneadins  trough  dw 
Tcsdaary  leaven  of  a  former  kneading  adding  the  proportion  of  water  irtkich  practioe 
enjoin^  aad  diBFiue*  the  leaTen  through  it  with  hu  haodL  He  then  introduce*  into 
tike  lioaid  man  the  quantity  of  flour  deitined  to  fonn  the  qnnge  {f^\  Tht«  floor 
i*  let  down  ttota  s  abamber  above,  through  a  linen  hoee  (nuwA*),  which  may  be  ihot 
\(j  IbMing  it  ^>  at  the  end. 


tac^  our  com  monopoly  law^  till  they  ven 
im  gettiog  the  proper  wheat  for  preparing  ai 
it  otwhich  that  bread  U  baked.     Hence,  thi 


Uiey  have  the  proper  name  atNgned  retpeetifaly  to  each,  of  fratagi  and  emtit*- 
fraaag*.  The  warkm»a  neat  tabgecti  the  dough  to  three  different  kino*  of  movemiiiL 
u  the  kneading  prooeaa  He  malazatea  it;  th«t  i^  workt  it  with  hie  handi  and 
finger^  in  order  to  mix  verr  exactly  it*  component  parte,  while  he  addi  the  reqoiail* 
qoantity  of  floor.  He  dividet  it  into  «ix  or  eeren  lDni[ll  (jhUoiu),  each  of  which  h* 
work*  KDoceMitely  in  the  tame  manner.  Then  he  aeiM*  porliona  of  each,  to  draw 
them  oat,  taking  only  a*  much  at  he  can  readily  graqi  in  hi*  handa  When  be  haa 
tha*  kneaded  die  diSenmt  lump*,  he  utiitet  them  mto  one  maa^  which  he  extend*  and 
(btda  repeatedly  back  upon  itself.  He  (hen  lifU  up  the  whole  at  aeveral  time^  and 
diahei  it  forcibly  againit  the  kneading  trough,  collecting  it  finally  at  it*  left  tnd. 
The  abject  of  theae  <tperatJon«  ia  to  effect  an  intimate  mixtore  of  the  flour,  the  water, 
and  tha  leaven.  Sairf  powdery  apota  ealled  marriMt,  thonld  be  left  in  any  part  of 
the  dough. 

The  toieader  ha*  now  completed  bU  work;  and  after  leaving  the  dough  for  tome 
time  at  rea^  he  tnnu  it  Bpeide  down.  He  lay*  the  lumpe,  of  a  proper  weaght,  upon  a 
table,  roll*  them  oat,  and  dust*  them  with  a  little  flour.  He  next  toma  over  eaoh 
Inmc^  and  pnt<  it  in  its  panjteton,  where  he  leavee  it  to  iwelL  If  tha  floor  be  of  good 
quality,  the  dough  be  well  modjB,  and  the  temperature  be  suitable,  the  lump*  will 
■veil  moch  and  uniformly.  If  after  the  lurface  has  risen,  it  fall*  to  a  eontiderable 
extant,  the  floor  muit  be  bad,  or  it  must  contain  other  *ob*taDoe^  a*  potato  itarcl^ 

Whenever  tha  oven  i*  hot  enough,  and  the  dough  tnffleiently  fermented,  it  i*  tub- 

C'.ed  to  the  baking  proeeo.     Ovens,  a*  at  prcwut  conetmeted,  are  not  equally 
ted  throughout  and  are  particularly  liable  to  be  ehilled  near  llie  door,  in  conae- 
qncnce  of  its  being  occasionally  opened  and  thut.     To  thi*  caiue  H.  Doina*  MeribeB 


Pig.  IM.  la  a  ground  plan  of  the  aerolhemiBl  bake-house,  the  gi 
Dpper  stoneis  and  not  shown  here,     b  b  are  the  ovens ;  <;  the  bieaoing  macuine  ;  i^ 
the  place  where  the  machinery  i*  mounted  for  hoisting  op  the  bread  into  the  *tor« 

■  Tn>H*rkChlBi**fftlqii«*uiiAru,n.|i.4N. 
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room  abOTs ;  s,  a  spMe  common  to  th«  two  oveni,  ioto  which  tiia  hat  air  palate ;  /  tk* 
plaoe  of  a  wheel  dnTen  bj  dogs,  Ibr  giTiiig  motioa  to  the  kneading  nuKbme. 


Ajr-  ISt'-  "  B  longitudinal  Motion  of  the  oven ;  A,  the  grat«  where  eoke  or  eren  pil- 
•oali  may  be  bnmra ;  B,  B,  void  apaiMa  which,  becoming  heated,  serre  for  warmiog 
eouU  pieeea  of  doi^h  is;  e,  c  are  flaea  for  eoDdnctang  th«  «Mk^  dUL,  fh>m  the  fire- 
plane;  D,  wen  in^lSO.,  ii  thachimnejforeariTiiigcAtbBHiioke  traiumittedbTthe 
ilafla ;  E,  £^  raid  apaoea  immediately  over  tlie  fline,  and  boieath  the  aole,  F,  F,  of  the 
oren.  By  thii  amngcment  tb«  air,  prafioiuly  heated,  whiob  arrives  firom  Uie  Toid 
apaoea  B  throwh  the  floes,  e,  e,  gets  the  benefit  of  the  heat  of  the  flame  which  circa- 
latee  in  tbeee  flaw,  an^^afUr  getting  mare  heated  in  the  spacea  E,  ^  ascenda  throurii 


tad  leturna  direotlj  Into  the  raeervoir  B 


n  of  itt  Lut ;  g,  Taolt  of  tk«  fln-pUca.  r\ 
die  of  the  DTen,  ^.  107.,  the  knekding  m 
'b  it*  ftsii;  P,  F,  th«  oonlooi  of  the  mtahi 


[he  oven,  to  uhstraet  th«  dumpation  of  ib 

transrerM  Mction  throng  the  middle  of  the  oTeo,    Itg.  107.,  the  knekding  miichint^  > 

longitqduul  MwUoa  pusuig  through  it*  ftsii;  P,  F,  th«  oonloai  of  the  nuohiii^  ir~'~ 


rfwsod,  and  diridvd  into  three  eonq>artiiieati  for  (hs  raeaption  of  th«Voii^  n* 
vooAmi  htn,  a,a,  »r«io  plftced  in  the  interior  of  the  coinpartmenti,  u  to  diTJde  th« 
don^  wEKnevcrthe  cjliader  u  nutde  to  nrolTe.  One  portion,  D,  of  the  cjlinderBMT 
tu  iqMiied  and  laid  otct  ^K)n  the  other  bj  meant  of  »  hinge  joint,  when  the  dough  ana 
Sour  ara  introduced.  A,  B,  G.  the  tlirea  eompartmeata  of  the  machine,  two  for  making 
th»  doogh,  and  one  for  preparing  the  (ponge,  called  Itrain,  or  leaTen,  bj  the  French,  a,  a, 
» the  pulley  which  receive)  it*  motion  from  the  engine,  and  tranuoita  it  to  the  cylinder 
through  the  pinion  h,  and  the  Bpnr-wlked  4;  dd,  the  flj-wheel  to  regelate  the  lootiim; 

C brake  to  act  npon  the  fly  4  by  mean*  of  a  leTer  h;  i,  the  pillar  of  the  fly-wheeL 
«  ia  a  ratchet  wheel  counter  for  nmnbering  the  tnnu  of  the  kneading  maohin^ 
hnt  it  cannot  be  ihowa  in  thi*  Ti*w ;  tt,  croee  ban  of  wood,  which  are  ealily  ramaTed 
^iMi  the  cylinder  ie  i^pvied;  the;  divide  the  dan^ 

Batb  of  tbe  Itirea  eotnpattmenia  of  the  liiiaifci  (JIf.  IVl.)  i*  hrniihad  at  pleMor* 
Wkk  M«  ban  flxcd  ctowwik,  bat  lAIch  may  be  eMQy  remond,  vbeserw  tha 
cfhadv  H  opeud.    TbcM  ban  oiulitat*  the  lole  tgenU  Ha  drawing  out  tha  doa^ 


ta  a  co«tiniion*  opentioa,  Ih«  leaven  i*  conjtantly  prepared  in  the  compaitmeat  A| 
with  which  Tiiw  rhera  ia  pot  into  it — 

136  kilogiamnwi  of  Grdinary  Icaren  or  yeait, 
ff7        --■-..        .        flour. 

38_ water. 

lo  ftll        225  kiltqcrammea. 
The  pencA  is  charge  <X  the  mechanical  kneader  (hnt*  down  iti  lid,  and  leli  il 
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a-gmng.    At  tbe  end  of  kbonl  ktcq  minata  he  hous  tke  bdt  of  tha  eovBter  aant, 

umouncing  that  the  number  of  revolutions  hai  been  gufflcicQl  to  call  for  an  Inipectioa 
of  the  sponge,  iu  regard  (o  its  consistence.  The  cj-linder  ii  therefDre  opened,  and 
■fler  verlTying  the  ngbt  itite  of  the  l^ren,  and  adding  mter  to  Mften,  or  flonr  to 
ftiffen  it,  be  closes  the  lid,  and  sets  the  roachine  once  more  in  motion.  In  ten  minntes 
more  the  counter  sounds  again,  and  the  kneading  is  completed.  The  460  Idlo- 
Kiunmes  of  learen  obtained  from  the  tvo  compartments  are  adequate  lo  prepare 
dough  enough  lo  supply  alternatelf  each  of  the  two  ovens.  For  tliii  pnrpoie  TO 
kilogrammes  of  leaven  are  taken  from  each  of  the  two  compartments  A  and  A',  and 
plaMd  in  the  intermediate  compartment  B.  The  whole  leaven  is  then  Tft-t-7fi=-150 
Kilogrammes;  to  vhieh  are  added  100  kllogs.  of  flonc  and  M  of  vaters>ISO,  so  that 
the  chest  contains  300  kiIogi«nunes.  There  is  now  replaced  in  each  of  the  cavities  A 
and  A'  the  primitive  qaantitf,  bj  adding  60  kili^rammes  of  flour  and  S6  of 
water=75. 

The  cxUnder  is  again  set  a-going  j  and  from  the  natsre  of  the  apparatus,  it  is 
obrioos  that  the  kneading  takes  place  at  onee  on  the  leavens  A  and  A'  and  on  the 
paste  Bj  which  last  is  examined  after  7  minutes,  and  completed  Ii  10  non—n,  at 
the  second  lonnd  of  the  connler-bell. 

The  kneader  is  opened,  the  paste  on  the  side  and  on  the  Unra  is  gathered  to  the 
bottom  by  means  of  a  scraper.  The  whole  pasle  of  the  cheat  B  beii^  removed,  160 
.  lulogB.  of  the  leaven  are  taken,  to  which  ISO  kilogs.  of  floor  and  water  are  added  to 
prepare  the  300  kllogs.  of  paste  destined  (br  the  supply  of  the  oven  No.  2.  Thesa 
75  kilogs.  of  leaven  fVom  each  compartment  are  replaced  as  before,  and  so  on  in  snc' 

The  water  used  in  this  operation  is  raised  to  the  proper  temperatme,  viz.  2!P  or 
30-  C.  (77°  or  B6«  F.)  in  cold  weather,  and  to  abont  68"  F.  in  the  hot  season,  by 
mixing  eommoD  cold  water  wiUi  the  dne  proportion  of  water  maintained  at  the  tenv 
perature  of  about  160°  F.,  in  the  basin  F  placed  above  the  ovens. 

Tbrongh  the  water  poured  at  each  operation  upon  the  flour  in  the  compartment  B, 
there  is  previonslf  diflrused  from  300  to  260  grammes  of  fresh  leaven,  as  obtained  fi^un 
the  brewery,  aher  being  drained  and  pressed  (Otrman  ytati).  This  qoantitr  ii 
inffieient  to  raise  properijr  300  kilogs.  of  dough.  As  soon  as  this  dongh  is  taken  ont 
if  the  kneadfe,  as  stated  aboTe,  and  wbOe  the  machine  goes  on  to  work,  the  quantity 
le.^ifile  for  each  loaf  i»  weighed,  turned  about  on  the  table  D,  to  give  it  its  roimd  or 
dtlongTonn,  and  there  is  impressed  npon  it  with  the  fore-arm  or  roller,  the  eavitr 
which  ehnraeteriiet  deft  loaves.  All  the  lota  of  dough  of  the  siaa  of  one  kiIog_ 
eaUed  dell  loaves  (paini  /mdw)  are  ptaeed  npon  a  cloth  a  fold  of  which  is  raised 
between  two  loaves,  the  cloth  being  Brst  spread  upon  a  boaid ;  which  thus  charged 
with  10  or  16  loaves  is  transferred  to  the  wooden  shelves  G  O  in  front  of  the  oven. 

The  whole  of  them  rise  easily  under  the  inflnenee  of  the  gentle  temperature  of  this  ante- 
chamber or  fou/nul.  Whenever  the  dough  loaves  are  sofflciently  raised  here,  they  ar» 
pnt  into  the  oven,  a  process  called  eB/bomtmail  in  France ,-  which  consists  iu  setting 
each  loaf  on  a  wooden  shovel  dnsted  with  coarse  flour,  and  placing  it  thereby  on  the 
sole  of  the  oveh,  close  to  its  fellow,  wlthont  touching  it.  This  operation  is  made  easy,  in 
oonse^  :ence  of  the  introduction  of  a  long  jointed  gas-pjpe  and  burner  into  the  interior 
of  the  oven,  by  the  light  of  which  allparlsof  it  may  be  minutely  examined.  The  ora 
ia  flnt  kept  moderately  ho^  bj  shntting  the  dampen ;  bat  whenever  the  thennometer 
attached  to  it  indieates  a  temperature  of  from  SOO"  to  290°  a  (672°  to  B64°  F.), 
the  dampers  or  regiiten  are  opened,  to  restore  the  heat  to  its  original  degree,  by 
allowing  of  the  cireulation  of  the  hot  air,  whtah  rises  from  the  lower  cavities  at«nnd 
the  flr^-place  into  the  interior  of  the  oven.  Wbea  the  baldag  is  completed,  the  ns- 
lisht,  wfiich  hod  been  withdrawn,  is  again  introdacod  into  the  oven,  and  the  bread  is 
taken  oat;  called  the  proises  of  difmtrtiemmL  If  the  temperature  have  been  mun- 
tained  at  about  S00°  C,  the  SOO  kilogs.  of  dongh  divided  into  loaves  ot  one  kilog. 
(aj  lbs.  avoirdupois)  will  be  baked  in  27  minutes.  Ihe  ohir^g  having  lasted  10 
minates,  and  the  disoharging  as  long  the  bakmg  of  each  batch  will  take  up  47  minutes. 
Bnt  on  acoount  of  accident^  interruption^  an  aour  maj  be  assigiied  for  each  charge 
of  ieo  loaves  of  1  kilog.  eaoh;  bedngat  the  rate  of  S240  kilogs.  (or  e-TG  tons)  of  bread 
in  24  hours. 

Although  the  outer  parte  of  the  loaves  be  exposed  to  the  radiation  of  the  w^l^ 
heated  to  iSO°  or  SOO^C,  and  undergo  therefore  that  kind  ot  oaramelization  (eharriag) 
which  produces  the  colour,  the  taste^  and  the  other  special  characters  of  the  orost,  yet 
tiie  inner  subatance  of  the  loaves^  or  the  cAimb,  never  attains  to  neari;  so  high  a  tem- 
perature ;  for  a  thermometer,  whose  biUb  is  inserted  into  the  heart  of  a  ioti,  does  not 
indicate  more  than  100°  C.  (212"  F.). 

The  theoiy  of  ponijieation  (bread-bakinff)  is  easj  of  oomprehension.  The  flour 
•was  this  valiubte  qtulitj  to  the  glnten,  w&ch  it  — '-■—  ' ' — ' — ' "•" 


&ch  it  oontaina  in  greater  abundance  than 


BREAIX  MS 

MT  «r  the  odMT  MTMlbi  (UmIi  «f  eon).  Thi*  tabatiBca  do«*  Ml  cMiKttnM,  h  tiad 
bna  herabif(«*  iBMgiaed.  the  membraaea  of  the  liMueor  the  periaperm  of  the  wheat; 
bat  n  ^cloeed  ia  edb  at  that  tiaane  ander  the  epidnmie  coati,  erea  le  the  centre  of 
the  grain.  In  thit  napMt  the  ^len  liM  in  a  Bitution  analogant  to  that  oT  the  starch, 
tMi  afmgat  of  the  imiMdiate  piincqile*  of  ragelablM.  The  other  immediate  principlei 
wUA  plar  a  jmii  in  ftm^tatiom  an  panicnUrlT  the  (tai«h  and  the  ingar ;  and  thej 
all  operate  u  foUom : — 

The  dtffaiion  of  the  loor  thraogh  the  'Vater,  KydTata  the  itareh  and  diisolve*  the 
Mltar,  the  allranea,  and  tome  other  aolnble  matten.  The  Icoeeding  of  the  dough,  bjr 
eonpletjbg  theae  reaetioM  thnnigh  a  atore  intimate  union,  faron  alio  the  fennen- 
tattoD  tt  the  ngar,  bf  brincinf  ha  particle*  iate  doae  cotitact  with  those  of  the 
kavaa er  jreaM )  aad  thednwiogont  andmalaxatii^thedoughHifteniand  slrnlilies  it, 
iatndndng  al  the  mum  IIbm  ozfnn  lo  aid  the  fenaeDlation.  The  dongh,  when 
diatnbnted  and  fmmed  into  loarea,  la  kept  aome  tine  hi  a  gentle  -warmth,  in  the  folds 
<f  the  cloth,  pana,  he.,  a  eimunalanea  propilioni  lo  the  derelopment  of  their  Tolame 
br  fannentalioa.  The  diiaeaaiana  of  alt  the  lampi  of  dongh  now  gtadually  enlarge, 
&aai  the  dueagaBcmeBt  of  earbcmie  acid  in  the  deeooipoaition  of  the  sagar;  which  gaj 
it  inpriaoned  br  the  ghitinoaa  paate.  Were  theae  phenomena  to  continue  too  long, 
the  Mask  woaU  beeome  too  TCainlari  they  mast,  Ihcrefon  be  stopped  at  the  proper 
paint  of  epongiaea^  by  placing  the  loaf  Inmpa  in  the  OTen.  Thoogh  this  causes  a 
sadden  expansion  of  the  encloMd  gaaee^a  globules,  It  puts  an  end  to  the  fermentation, 
aad  (o  ihdr  growth ;  aa  abo  evaporatea  a  portion  of  the  water. 

The  feroentatwn  of  a  amall  doae  of  angar  is,  therefore,  easentiBl  to  true  bread- 
baking  !  bat  the  qoantitr  aetvaUT  fbnnented  is  ao  iman  as  lo  be  almost  inappreciable. 
It  m  ii»  probaUe  that  in  weU>nMde  dongh  the  whole  eaiboaic  acid  that  ii  generated 
reoiaiaa  in  it;  aaonatingto  oae  halfthoTtAnmeof  the  loaf  itself  at  its  baking  tempera- 
Inre,  a  2W.  It  Iheaee  reaolt*  that  less  than  one  bnndredth  part  of  the  weight  of  the 
Sonr  b  all  the  aagar  lequlaite  to  prodace  well^aised  bread.  What  Regions  foltr  waa 
it,  therefore,  to  Koant  the  hakeiT  in  Chelsea,  twelve  years  ago,  at  an  eipenae  of  20,0001., 
fyt  the  porpoee  of  eaUkhig  Hit  aolaNli  tpiriii  in  their  escape  from  the  loaves  in  the 
om — or,  asilwaaTnlgarlytermed,  "taking  the  Mn  oat  of  the  bread  I"  whereas  it  was 
•othing  bat  taking  the  eaib  ont  of  the  pockets  of  the  paendo-chetnical  visionaries  who 
(wam  in  this  metropolia. 

The  richnets  or  nntritlre  powers  of  sound  floor  and  also  of  bread  are  proportional  to 
the  qaaotity  of  gluten  they  contain.  It  is  of  great  importance  to  determine  this  point, 
to  Mb  of  these  objects  are  of  eaormon*  value  and  eonramptloai  and  it  may  be  aecom- 
diabed  moet  easily  and  euctty  by  digesting  in  a  water-halh,  at  the  temperalore  of  I67> 
P.,  I/KK)  grains  of  bread  (or  floor)  with  l,Ono  gisini  of  bruised  barley-niall,  in  9,000 
grains,  or  in  a  little  more  than  half  a  pint,  of  water.  When  this  mixture  ceasen  to  take 
a  Mac  color  from  iodine  (that  is,  '•Aen  all  the  starch  la  converted  into  soluble  deitiine> 
the  gtnten  left  unchanged  may  be  ooHected  on  a  filter  cloth,  washed,  dried  at  a  heat  of 
312°,  and  weighed.  The  color,  texture,  and  taste  of  the  gluten,  onght  also  to  b«  ei- 
amined,  in  forming  a  judgment  of  good  flour,  or  bread. 

ladependeatlr  of  the  tidll  of  the  baker,  bread  varlea  in  qnaUty  according  to  the 
inaatity  ot  water  awt  glnien  it  contains.  A  patent  of  Qennan  or  French  origin  waa 
ahlaiatd  hrre  a  few  year*  ago,  for  mannfaetnring  haf-bread  by  nalng  thb  boQod  flov^ 
paate  instead  of  water  fbr  settekg  the  sponge,  that  u,  for  the  preliminair  dough  fermen- 
tatioa.  Bj  this  artiflee,  IH  loaves  of  4  Ibe.  each  oould  be  made  out  M  a  ta^  of  flour, 
inatoad  of  M,  as  in  ordinary  baking ;  becaosa  the  boiled  paste  gave  a  water-keeping 
tteally  to  the  bread  in  that  proportion.  But  this  hydrated  bread  was  apt  to  gpoit  in 
warm  weather,  and  became  an  onprofitafale  speculation  to  all  oonoerned. 

Pread  and  flour  are  often  adulterated  in  France  with  potato  starch,  but  almost  never, 
I  believe,  in  this  country.  The  sophistication  is  easilv  detected  bj  the  mieroacope,  on 
aeoonnt  of  the  pecnliar  ovoid  shape  and  the  large  sue  of  the  particles  of  the  potato 
benla.  Horee-bean  flonr  give*  to  wheaten  bread  a  pinkish  tint  In  spoiled  floor 
(tnoh  aa  is  too  often  used,  partiallj  at  least,  hy  oar  bfarior  baken)  the  gluten  some- 
tisMa  disappears  alti^ether,  and  is  replaced  by  ammoaiacal  salta.*  In  this  ease  qniek- 
lime  aeparate*  amnumia  from  the  flour  without  heat;  in  floor  *lighUj  damaged,  or 
gionnd  from  damaged  wheat,  the  gluten  present  is  deprived  of  it*  elasticitv,  and  ■ 
BOfter  than  in  the  natural  state.  On  thii  account  the  gloten  teat  of  M.  Boiand  is 
valnable.  It  consists  in  putting  some  gluten  into  the  bottom  of  a  eopper  tube,  and 
heating  that  tube  in  an  oven,  or  in  o)T  at  a  temperature  of  IS4*  P.  lie  length  to 
which  the  cylinder  of  gtnten  expands  is  proportional  to  and  indieatea  its  quality. 

It  appears  that  a  French  sack  of  flour,  whi<^h  weighs  199  kilogrammes,  affords  from 
101  to  lOfl  loaves  of  S  kilogramme*  each ;   and  therefore^ 

in  .  B2-0  ;:  MO  :  ei'D;  that  is,  if  169  Ulog*.  or  lbs,  allbrd  S3  loaves  of  4  kilog*. 
ar  Ih^  MO  Ibc,  a  *aok  English,  should  afford  SI-*  loavea  of  4  Ibsi  aaeh ;   bat  om 


balcsM  nnudlT  maka  oat  94  \imwta,  whioh  txit  Mtad  ftt  4  peondi,  tfaoogh  Oaj  mUobi 
v««h  MmuMk  Th«l<MiTWof  abiikeruiinTQeiahlKiBrliood,  whoio^iliedmyfuBtly 
with  bmd  f6r  toma  time,  weM  finind  on  trid  to  be  from  6  toSo&daBoiaiitiiiwaighti 
wheD  ehslleiigsd  for  tlna  (hind,  he  had  the  eSrotil«(7top^liateit  bTallasins  that  all 
hia  e«uhboiiT  baken  did  Uu  lame.  ItmnitbebotmBbmiud  thatanmloMaf  21bft 
or  S  IcuiHa.  eootiiiu  more  dry  farioa  than  a  London  loaf  of  like  weight ;  for  it  oooUio^ 
trota  it*  form  and  tszture.  more  orunf.  The  crumb  ia  to  the  omit  Id  the  Paria  long 
loaves,  as  SB  to  Te,  or  1  to  S ;  tn  onr  quartern  htave*  it  is  aa  18  or  SO  to  100. 
M.  Dumas  gives  the  following  Table  : — 


^^^.\  ''E^" 

We^^U- 

WsWilofPtoor 

^I.t-fe- 

169  Klloga. 

1S9      do. 
169      do. 

loa 

104 

106 

203  Kilogs. 
20e     da 
312     do. 

1-2B8 
1-SOO 
l-BSS 

1:1-60 

Tbiu  it  woold  appear  that  the  mean  yield  would  eorroipaad  to  180  kjlooa.  of  bread 
for  100  of  the  flour  employed;  and  admitting  that  oonuaoa  flow  wuitaiiu  0-17  of 
watsr,  the  product  would  be  eqoivaleat  to  150  of  bread  for  100  of  floor  abeolotely  diy. 
Hie  whole  loaf  oontains  83  per  cant  of  dry  subatano^  and  the  crumb  only  U. 

BSJXiClA,  an  Italian  tenn,  naed  by  mineralo^ata  and  arohiteats  to  designate  such 
eampouad  etony  massaa;  natural  or  aftiflaial,  as  eoosiat  of  hard  rode;  fratpaaits  of 
oonsiderable  size,  anited  by  a  oommon  oemant.  When  bhesa  masses  are  formed  of 
small  rounded  pebble^  the  eonglomerate  is  ealled  a  podding^ton^  from  a  fancied 
resemblanoe  to  plum  pnddingi 

Oanerel^  now  so  mnoh  used  for  the  foundation  of  large  buildings,  is  a  faotitiova 
breocia,  or  puddiiig^tone.    See  Cohcbetr. 

BRBWUlO.    (irnuwr,  Fr. ;  .BroNflt,  Genn.)    The  art  of  making  Bexk,  whioh  sea. 

The  peculiar  properties  oontained  in  wort,  do  net  eziBt  ready  fonned  in  mall,  but  ar« 
the  result  of  the  direct  action  of  heat  and  water  upon  that  Bubstance.  Hence  it  follows 
that  the  composition  of  beer-wort  depends  mare  ujMmthe  process  of  mashing  than  npoa 
the  malt  employed, — for  it  would  b«  quite  practicable  to  obtain  &om  1  part  of  malt 
and  8  parte  of  barley,  a  wort  precisely  similar  to  that  procured  from  9  parts  of 

Sure  malt  alouB.  Bat,  at  eonrse,  tJiis  could  not  be  doua  without  modifying  conti- 
erably  the  process  of  masiiing ;  and  it  happens,  onfortoaately,  that  the  practiee  of  the 
present  day,  amongst  brewers,  is  to  ma  infamy  u  closely  as  possible,  one  uniform  system 
of  tn^hing,  whatever  may  be  the  nature  or  quality  of  the  malt  employed,  llias  a 
diSerenoe  m  the  malt  is  made  to  produce  a  difference  in  the  wort,  and  all  the  energy 
and  skill  of  the  prtMtieal  brewer  are  sometliDes  insufficient  to  compensate  for  the  alter- 
ations which  this  difference  indocee  in  the  subsequent  working  of  the  beer.  With  a 
regular  and  certain  composition,  as  to  tlie  constitnests  of  hi«  wor^  the  operatioos  of 
the  brewerwouldaasume  a  fixed  and  definite  charaoter,  which,  at  preeent,  tliey  are  very 


latter  of  which  feimenta  with  great  eaae  and  rapidity,  whilst  the  dextrine,  Uioogh 
capable  of  fermentation,  enters  into  the  proceaa  only  with  difficulty,  aod  requires,  br 
its  Buccess&l  termination,  not  only  much  more  yeasty  but  aleo  a  much  higher  temperature 
'n  the  fermenting  laU    At  the  some  time,  it  is  this  very  slusgislmeBs  in  the  fermentative 


alone,  the  fermentation  cannot  be  checked  at  ordinary  temperatures,  until  the  fo 
measure  of  its  deoomposition  has  taken  place,  and  it  has  became  either  a  va^d  admixture 
of  alcohol  and  water,  or,  by  tbe  absorption  of  oxygen,  is  resolved  into  viueoar.  It  i* 
indeed  a  notorious  fact,  th^  bear  made  witli  sugar  will  not  keep  so  well  as  mat  mMla 
from  malt ;  though,  (i>r  rapid  oonsumption.  the  use  of  sugar  is,  under  some  oircumetanoe^ 
to  be  oommended,  more  especially  on  the  amall  seale  and  in  cold  weather.  The  pecu- 
liarity of  dextrine  is,  however,  as  we  have  stated,  to  nndergo  fermentation  only  with 
difficulty  and  by  slow  dc^ireea ;  hence  its  deeompoution  spreads  over  a  long  space  of 
tim^  and,  in  very  cold  weather,  amounts  to  nothing ;  so  that  for  months,  or  even  years, 
after  all  Uie  sugar  of  the  wort  has  been  destroyed,  the  evolution  of  carbonic  acid  gai 
from  the  atiU  fermoitiiu  dextrine,  keeps  ap  a  briskness  and  vitality  in  the  beer ;  and, 
by  axclnding  oxj^en,  all  chance  of  acidification  is  shut  oE  A  perfect  beer-wort  should 
thereforehaverenrenoetotheperiodof itaoottsnmption:  ifthiabeqtaedyandpreesiDft 
the  proportion  of  Mgar  ought  to  be  Urge;  if  remote^  ibe  dextrine  should  greatly  pro- 
dominate.  Under  tne  fitst  condition,  the  attenuation  would  ptooeed  qnieklv,  an^ 
provided  Qke  tempatatiire  of  the  fennenting  vat  was  not  allowed  to  sioeed  76°,  Ine  beer 
woald  soon  cleanse  and  beoome  ripe  and  bright ;  under  the  seeond,  the  attenuation  in 


BfiKwnva.  su 

&«  TBt  woald  1m  dow  Mid  triflinft  and  raqoir^  parhapi,  Mvenl  jMn  for  iU  oomplrfioD 
in  Um  eatt  KavartlnlMi^  if  th«  attsDiution  in  the  rat  had  gone  oa  to  the  eraaplete 
tetnwtion  of  all  the  nigar,  tbU  Idnd  of  beer  would  pra  ve  in  the  end  both  the  better  and 
■ion  healthv  beTerage  of  the  two ;  for  by  the  mod*  of  il«  fbrmation  the  prewnee  ol 
■nanthie  ether  or  tami  oil  ii  aToided.  He  inportaDoe  therefore  of  placins  in  the 
haoda  of  the  brewer  a  meane  of  determining  the  relative  emooDta  of  logar  aad  dextrine 
in  hia  wort  ie  saffieiently  obvioui.  Sow,  Uiii  may  be  done  in  two  weji ;  either  by 
aaeertainin^  in  wort  of  a  detenninate  itreiigith,  theproportiooof  tbe  one  or  the  other  M 
theee  lubetancee.  The  dextrine  i>  easier  of  calculation  tbui  tbe  lugar,  in  a  mngh  or 
■pproiimate  way ;  but  the  ingar  oan  be  detennined  with  mnoh  more  minnte  acouraoy 
than  the  dextrine.  Tet,  in  practice,  the  toimei  plan  i*  preferably  from  ita  aimplioi^, 
11  we  ihall  proceed  to  ihuw.  I(  to  a  eertain  TOlume  ofetroog  wort  (laj  of  80  Ibb  per 
bwr«l^  we  add  an  «i»ial  amount  of  aleofaol  or  ipirila  of  wine,  ue  whole  of  the  dextline 
will  precipitate  oa  a  deue  eoagulum ;  and  by  examining  the  bulk  of  thii  Jepoeit  in  the 
tab^  it*  weight  may  be  inferred  pretty  nearly  if  the  tube  hae  been  previously  graduated 
u  la  to  indicate,  from  actual  experiment,  tbe  weight  of  the  different  meaiurea  ofthe 
eoagalated  dextrine.  With  weaker  wort,  more  alcohol  moitbeosed,  and  with  adeneer 
wert,  IcM  alcohol, — the  relation*  of  whieh  to  each  other  may  easily  be  kiipt  recorded  on 
aMnall  card  or  icale  affixed  to  the  tube.  Thie  Imtrument  le  very  euy  of  application, 
end  baa  been  foond  extremely  nieful  to  more  than  one  practical  brewer  of  the  preeeat 
day;  and  the  Moompaoying  leeord  of  brewing  operations  hae  reference  to  this  mode  of 
aulyaing  wort  The  detertnination  of  sugar  in  wort  is  beet  effected  by  boiling  100  gra 
of  it  wiu  aboot  half  •  pint  of  Uie  following  solution,  and  collecting  and  weighing  the 
red-<M>lonred  precipitate  which  ti'"T*. — srery  three  grain*  of  which  indicate  one  grain 
-    »rinU»ew    ' 


Orapi  mtgat  Titt  Selvtioit. 
Sulphate  of  eopper  in  evjitak        .  -  -  ■        loo  graina 

Bitartrate  of  potash '     200    do 

Carbonate  of  loda  in  erjital*         •  -  •        800    do 

Boiling  water,  one  pin^  or  ....      87(iO    do 

Ffact  dlieotre  the  nilphate  of  ooppo;  IhMt  the  bitartrate  of  potieh,  after  whieh  add 
the  carbonate  of  soda,  and  filler  if  nM««*try.  Tliii  lolntion  ii  not  affected  when  boiled. 
with  eaoe-sugir,  dextrine,  gnm,  or  itarefa. 

W«  now  proceed  to  lay  before  our  readen  the  remit  of  two  brewing*  taken  IWitn  on* 
inaifa  at  two  different  period*,  and  analjxed  to  detennine  their  rdatiTe  oontenti  of  dex- 
trine aod  sugar,  accordins  to  the  tnbe  or  alcohol  pnceae : — March  SSth,  1851,  ^roeeeded 
tomash  for  eiperimental  brewings;  weather  clear  nnd  open ;  thsnnometerontaidgatai*, 
— in  fermentins  room  6B*;  differenee  between  wet  and  dry  bulb  S'7M>*;  barometer 
19-4  inebe*.  (>>Dipoaition  of  the  malt : — Hoiitnre  B-1 ;  inaoluble  matter  ii ;  eitraat 
H-9.  Quantity  of  malt  employed  10  bushel*;  of  water  at  ISO*  F.,  100  galloni; 
made  the  mixturewithacotnmonmiabing-oar,  and finiahed  in  fiftsea  minute*.  One  boor 
afterward^  drew  off  SOO  gallons  of  wort ;  and  three  bonr*  tram  commencing  to  maih, 
drew  ott  200  gallon*  more, — oontinning  the  mash  for  table-beer-wort  The  fint-drawa 
wort  contained  1-B  parti  of  dextrine  t«  I  of  angar;  the  second,  A-8  parts  of  dextrin* 
1-S  of  sugar; — their  densities  wen^  reepeetiTcly,  80  and  Mi  Iba.  per  tmrreL  They 
were  each  boiled  »*p»r«tel¥,  with  relative  amoontof  hop, — the  firet  having  80  and  tlia 
teceod  sef  lbs.  added ;  and  tbe  boiling  in  each  case  was  kept  up  for  three  hoxm.  At 
theendof  thk  time  both  were  cooled  and  dilated  with  water  to  a  gravity  of  n^lbe.  POT 
barrel,  and  S90  KaSoa*  of  each  let  down  into  separate  fementing-vat*  placed  ride  oj 
■de;  after  which,  they  both  rocwved  three  quarts  of  good  jeiet, — the  temperatora 
beias  at  S8*  F.  Two  hour*  afterwards,  tbe  following  obsarrationi  commeneed  .-—No. 
1.  bemg  the  wort  containing  T'li  parts  of  dextrine  to  I  of  eugar,  and  No.  S.  Uie  wort 
having  S-S  of  dextrine  to  S-i  of  sugar. 

IBS!.  So.  I.  Temp. 

Hatch  2S.Sr.li.    No  action  "*"' 


"  tehead 
.  -  Fine  white  head 

*  tO.9  A.1L,    Thick  tough  head 
'      *    6  r.  iL    Tough  bi«wa  bead  • 

"      tl.  B  r.  K.    ferment  well  roused  np 

Atteonation  of  No.  L 
April  1.  8p.il  (Skimmed  off  jeait)     . 

*  n.»r.K.  ■ 
l&Sr.if. 


70- 


^ 


Tot  J. 
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Ho  Mtion  •  •  •  ■  •  6B* 

Fine  irhite  bud  .....  qo> 

Thick  jellow  head        .....  94- 

F!n«  toogh  brawn  head  ....  n' 

High  ronasd  np  wetf  h«ad     -  -  -  -  7T' 

Id  rapid  fenaentatioii  .  -  -  -  .  Ift 

nrom  op  maoh  jeaat  (aUmniMl  off  f salt)    .  •  it- 


He  t«mper&tur«  of  both  had  now  fiUlao  lo  flS*  F.,  thoogh  eaeh  had  been  roiued  i« 
pefttedl; ;  the  jeaat  waa.  therefor*^  again  ikinuned  oB,  and  Uie  baer  mn  into  barrul^  ana 
filled  up  Tith  rewrred  wort  three  timea  a  daj  ai  it  vorked  over.  On  April  tli«  IMk 
the  banvb  were  closed,  having  then  loat^  by  kttennatioD, — No.  I.  16-S  lb*.,  and  No.  i. 
19'a  lbs.  Six  ffeek«  afterwards  these  sles  were  exambed ; — No  I.  was  found  mnddv 
and  unpleasant;  whilst  No.  2.  had  a  fine  fragrrfnt  aroma,  abriak,  IiTel;  appearance,  and 
was  perfectly  bright.  On  Jusnary  2nd,  18fi^  the  caaks  were  again  examined  1  No^  1. 
had  DOW  lest  17-9  ibi.,  and  was  bru^t,  rich,  and  fine  flaToarwT;  whilst  N.  2.,  thoagb 
bright  and  pleaaaD^  had  contraoled  a  little  acidity,  and  was  beooming  flat ;  it  had  loM, 
in  sli,  m  lbs. 

Two  similar  ezperiiaeDti,  made  about  the  same  time  in  another  qnarter,  gave  almost 
exactly  the  same  resuItB  1  and,  ODnwqneDtlj,  there  can  be  little  doubt  that,  where  a  qoidl 
■ateand  rapid  coniumption  of  beer  can  be  ensured,  the  great  olgeot  of  the  brewer  should 


ipidconiumptionof  beer  can  be  ensured,  the  great  olgeot  of  the  brewer  should 
lert  as  much  of  the  daztrins  of  his  wort  into  sugar  as  is  proportioQ&l  to  the 
if  that  ooDsumption ;  whereai^  for  beer  intended  to  ketj^  the  of^Msite  praotiet 


rapidity  of  that  ooDsumption ;  whereai^  for  beer  intended  to 
ahould  be  followed. 


n  of  an  J  given  amount  of  the  dextrine  wort  into  sugar  may  be  effected 
Nther  by  keepins  np  the  temperatDre  of  the  mash-tun,  and  pmlongmg  the  operation  of 
mashing :  or,  which  is  bett«r  andsimpler.bvmerelypreserTuigthewortfor  afewhonr* 
at  a  heat  of  170*  F.,  either  in  the  underback  or  any  other  convenient,  vessel  We  have 
found  from  experiment  that  a  wort  which  when  run  out  from  the  mash-tun  had  only  S 
parts  of  sugar  to  16  of  dextrine,  became  by  10,  boun'  expofure  to  a  heat  of  16S*  too- 
vertad  almost  altogether  into  sugar, — the  proportions  then  being  11-8  of  sugar  to  1-i 


A  very  important  part  of  the  duty  of  a  brewer  should  therefore  be,  firtt,  the  deter 
mination  of  the  relative  atnonnta  ofdextrine  and  sugar  required  to  suit  the  taste  of  hia 
euatomers,  or  the  eircumstanoes  of  the  market,  and  next,  the  continued  careful  examin- 
ation of  his  wort,  so  aa  to  insure  that  thess  proportions  are  regularly  maintained ;  for 
by  DO  other  plan  is  it  possible  to  insure  that  certamty  of  result,  and  noifonnity  of  quBlity 
whiah  are  essential  to  the  proper  condnetini^  of  an  expeusive  busipeas  lite  brewing.  It 
•aenw  to  OS  that  far  too  little  attention  h««  hithsrto  been  giveuto  the  fluctuating  quali- 
ttM  of  beer-wort  In  warm  weather,  this  wortshonld  probably  contain  at  least  twice  as 
moch  dextrine  a*  in  winter ;  vat  this  is  the  veij  period  when  from  the  increued  tem- 
perature of  the  air  and  matenal^  the  latgeet  qnantity  of  sugar  must  be  formed  by  tboaa 
who  mash  upon  a  fixed  and  unvarying  principle.  Hence  the  proneneea  of  the  wort  to 
fument  violently  in  summer  is  stijl  further  increased  by  the  presuuce  of  an  extra  pro- 
portion of  sugar ; — whereas  prudence  would  suggest,  under  each  circumstances,  a  pre. 
dominance  of  dextrine,  aad  seek  to  effect  this  purpose  by  a  low  temperature  in  the 
raash-tno,  and  by  shortening  the  period  of  mashing.  We  are  not,  however,  aware  that 
this  custom  prevail^  except  in  one  or  two  solitary  instance^  in  the  north  of  England, 
where  it  is  well  appreciated.  As  a  general  rule,  in  the  management  of  wort,  men 
sugar  is  requisite  where  small  quantities  are  brewed  at  a  time,  than  where  lai^e  opera- 
tions are  conducted,  for  the  loss  of  heat  is  relatively  larger  in  small  masses  than  in 
large  ons;  and,  from  what  has  been  stated,  it  must  be  apparent,  that,  as  the  fermen- 
tabon  of  dextrine  is  more  easily  checked  by  cold  than  (hat  of  sugar,  Uie  beer  brewed 
in  biSing  quantitiea  could  not  preaerve  a  fermentative  temperature,  but  would  becMUe 
chilled  and  dead  from  the  exoessive  radiation  of  caloric,  unless  ajtrinciple  existed  in  it 
capable  of  fermentation  at  the  most  ordinary  temperatures  of  this  country.  U,  there- 
fore^ beer-wort  consisting  chiefly  of  dextrine  be  fermented  in  very  cold  weather,  or  with 
an  insufficiency  of  yeast,  or  if  the  temperature  happen  to  rise' too  high,  so  as  to  destroy 
or  impair  the  fermentative  power  of  the  yeast,  then  a  dull  languid  action  will  ensu^ 
aooompanied  by  what  baa  been  called  the  viscous  fermentatjon,  and  the  beer  beecoiiM 
permanently  ropy,  and  is  spoiled. 

Although,  clearly,  it  Would  be  impoauble  to  lay  down  any  speciflo  rule  for  the  proper 
proportion  of  dextrine  and  sugar  in  t>eer-wort,  yet  there  oonld  tie  no  diffieultj  in  Moh 


KtXWHTO.  MT 

W«w«rdat(nBiDidf  fcr  kfiDMlt  tai  Ibr  thesottditiMU^rilt^timaofnl^  timeof  jaap, 
■iidoaiareoDtiivaiiaia^diaraqidNtoiwIiatobaMtablkhMlialuaowiioaM;  aiicl,uir* 
Wra  ihowB,  BolSing  eaa  b«  limplaF  thin  (be  iii««iu  prapoMdfar  MMttainingtliaaotii- 
poatMm  of  -wart. 

Th«  mdiKDOa  «f  tha  aria  la  mdoallj  aaaiimin([  ft  ehuaotar  wUeh  wiU  no  longar 
parmit  uy  mamifMtanr  to  n««Mt  tb«  aniatanea  of  aoiaiiea;  wid  tboaa  vbo  Snt  Uka 
adtttntanoftbapowerMkBOwledgt^  willM»nr«dly  iMiTethairftUov-Uboaraiibahind. 
From  bcuks  an  nneuiuii  and  hanrdoni  opaMtlon,  bNwing  mnat  m«  iong  becoma  a 
Ixad  and  ^finite  pmoipl«  baaed  apOB  facta  wall  nndentood,  and  eapaUeof  pamatual  re- 
potion  Bad  rapiodiKtioB  at  «iU.  To  anm  op  hritSy  the  ^esenl  dataila  of  ale  Drawing, 
vemBTaUt^tba^ror  DMattindaot  ale^  the  attannatian  in  tb«  irat  ioataBea  afaoold  ba 
flaidiM  in  from  S  to  81  ityi  aoeordinc  to  the  itrangth  ol  the  wort ;  that  thia  attenna- 
(ien  ahonld  appravA  to  two^ird*  ef  ux  whole  weight;  and  that  after  toniiing  ana 
deanainK  the  ale  itaelf  ahonld  weigh  about  ea*-toweth  of  Um  oriaiBal  gravity  of  Iha 
wort  inkn%  if  the  fermenting  tnn  be  aet  with  wort  of  K  Iba,  Umb  (ha  attennation 
Aoold  bring  it  down  to  9  or  10  Iba,  and  the  raheeqnent  imeratiooB  prodnea  an  al* 
veufaing  from  6  to  1  lb*.  Vbea  theee  oonditiona  are  tblflDed,  withnit  mBoh  <x(r* 
taooUe  <w  attention,  the  ala  Ii  pret^  oertkin  to  tarn  0B(  well,  (hon^  in  eome  loaalitie^ 
•le  t*  oerer  attemated  to  more  thu  one-half  ita  original  gravity;  thia  kind  trf  ale  i^ 
howoTsr,  rtrj  apt  to  become  eonr  ia  hot  weather  and  ropy  in  eold. 

To  will  now  proeeed  to  daeeribe  the  brewing  of  portw,  whieh  diffna  from  that  of 
■le  both  in  the  nature  of  the  materiala  oiad  and  in  the  mode  of  A 


Uadc,  and  a  few  the  blaok  aton^  for  giring  eoloor  and  flaioDr.  lie  lumentatlTe 
foalitj  ia  aae^iarine,  i%  howeTer,  the  lame  aa  Uiat  of  ale,  and  ia  derired  from  pale  or 
amber  malt.  Aa  a  general  role,  the  ratio  of  Uie  colouring  and  Oaronring  malt*  are  t« 
the  aaoeharine,  aa  abont  1  to  B,  or  1  to  4 ;  but  where  black  malt  only  ii  uiad,  the  pro- 
poitioB  doea  not  aieaed  1  to  la 

ne  employment  of  theaa  bnnit  malla  pennlta  a  ungnlar  aot  of  iqfnatice  on  the  part 
of  the  Exeiae,  m  regard*  the  drawback  on  exportation.  By  the  Eioiaa  regnlatiooa^  it 
iaaaamed  that  a  quarter  of  malt  will  prodnoefoar  barrela  of  ale  brewed  tram  wort  of 
the  apL  gr.  1-054,  or  1S-4lba  per  barrel;  bat,  althQagb  thia  ia  hopelea*  even  with  pale 
Bait,  yet  with  an  admiitore  in  brown  and  black  malt  tha  aaanmption  beoomea  ahaord 
in  tlw  aztreoe.  Admitting  tha^  h^  good  man^emen^  on  tlia  aTerage,  ftmr  barreleof 
wort,  weighing  10  Iba,  eaa  be  Attained  from  one  qoarter  of  fine  pale  malt,  yet  in  tl 

iag,  fermentinK  tnnainA  r'-' — ' '  '' ' '~-  ''  *-"-  ' 

ado'  the  m  _  _ 

ef  onr  tDctropolitaii  breweries  it  woold  be  nearer  tha  troth  U 
pv  cent  In  plain  woidi^  100  gallon*  of  wort  will  no^  bv  any  management  prodnea 
more  than  abont  B8  gallona  of  uleablc  beer,  thongb  no  aUowanoe  i*  toada  for  thii  by 
dMEieiee;  and  the  brewer  who  haepaid  doty  npon  100  gallona  get*  a  drawback  upon 
bat  B8.  Tlii*,  however,  U  the  moat  mToorable  new  of  the  eaaa ;  and  we  ioliffit  atten- 
tion to  the  force  with  which  the  argnment  retonu  in  the  inetanee  of  potter. 

If  a  qoarter  of  pale  malt  be  aanuaed  at  84  lb*,  of  (acaharine  atrengtii,  then  aach  an 
admixtora  of  brown  and  black  malt  aa  ii  luiuUy  employed  by  brewers  of  porter,  will  not 
give  mora  tbaa  aboat  34  lb*. ;  and  ai  this  oonatitntea  at  leajt  one-fifth  of  tha  whale  bulk 
mad  in  porter  brewing  we  lee  that  a  qoarter  of  •noh  mixed  malt  ean  never  give  more 
than  70  Iba.;  that  ia  toaay,  BO  parte  of  palemal^  mixed  witii  SOof  tvown  and  blac^ 
initead  of  giriu  at  the  rate  of  M  Iba.,  aa  pale  malt  alone  iotm,  wonld  give  bnt  70  Iba, 
or  prodnea  a  dtinreae*  between  the  aetoal  retnnt  and  that  taken  for  granted  by  tha  £>■ 
aiM  antboritiee,  <^  no  lee*  tbaa  16-S  per  eent ;  to  whioh,  if  wa  add  the  loe*  previouely 
mmtioned  a*  ariung  from  fermentation,  yeaat,  Ac,  and  which  we  have  called  IS  per 
eent,  a  total  differenoe  eniue*  of  SB-S  per  sent,  between  the  doty  paid  by  the  brewer 
and  the  drawback  allowed  by  aetof  parliament.  But  the  Krievaaeedoeanotetop bare; 
br  the  only  retom  allowed  by  aot  of  parliament  ia  baaed  opon  tha  malt  duty,  and 
aothing  whatever  i*  laid  of  the  doty  on  hope,  llii^  howerer,  i*  at  the  rate  of  IBa  Id. 
per  ewl ;  and  tioee  bops  yield  only  about  tC  per  oent,  of  their  wei^t  of  eolnbU  mat- 
ter, it  would  reonira  168  loa-of  hop*  to  prodnee  a  barrel  of  fluid  or  wort  weighing  1<I'4 
lfaa,or  havivtlie  reqai*it*Mriiam*nt«iry  ipadflegraTi^irflDU  Upon  wt*  barrel, 
when  export^  the  drawback  le  Sa ;  btrt  a*mayeaailybea*ao,onoalDuhtion,theda(T 
oM  bj  the  brewer  haa  been  SOa  1^  In  faot,  upon  every  1A8  Iha  of  hope  oonanuad 
oy  the  export  brewer,  he  suffers  a  dead  leei  of  £4*.  tiL,  independently  of  the  waste 
iacideBtal  to  Ida  rarieua  proea****.    ^mu  things  may  lasm  etaitli*^  yet  I  ehiJUig* 


3«a  BBEWINa 

tlw  wbole  Board  tud  Btaff  ot  Qu  Esdw  to  prove  that  tiuy  an  in  tha  hMt  oTtt-^gH- 
iiuit«d.  At  the  Baiae  time  Uie.iuteUigent  reader  win  gather  that  the  profitsofbrawiw 
are  not  b}^  any  meMU  m  large  «  a  oiUMrjElaiMe  at  the  tnlgaet  .night  waireuti  and 
ve  wy  thii  ratber  as  baTing  lelerBDCe  to  Hheinee  now  in  progren  lor  reducing  th« 

Erioe  of  bear,  t^an  from  it«  eoDnection  with  onr  general  arraa^eiiientB.  Ho  doubt  ^ 
rawing  boiineealiat  been  of  Ute  aiagularlj  proaperotu ;  and  if  the  priee  of  malt  con 
tiunes  ae  loir  this  year  aa  it  wee  Uet,  bhe  pubUo  have  a  right  to  look  for  aome  reduction 
io  the  price  of  ale  and  porter;  but  itmuet  not  be  foi^tten  that  the  capital  required  ia 
large,  end  invested  in  very  periihable  material^  auch  as  caaki  and  other  wooden  uten- 
sil^ Um  wear  and  tear  upon  which  ii  a  rttj  iarga  item ;  nor  agaio,  m  wb  have  showi^ 
mneta  cpeealator  begiti  oj  aHnminft  with  the  Eieiaa  aUbontiea,  Qiat  a  quarter  ot 
■nslt  will  prodoae  foor  barreli  of  beer,  for  he  will  be  maim  nearer  the  truth  if  be  eati- 
matee  hia  aale«ble  produce  at  three  barrels  it,  however,  it  fotine  no  part  of  our 
preeent  taak  to  enter  int«  the  fln»Tini»l  atatiedea  of  brewing  we  return  to  the  objeet 
more  inuoediatcly  in  view,  merely  throwing  on^  «m  panant,  the  above  hinta  for  tha 
benefit  of  thoae  whom  they  nuj  eonoern. 

If  the  analyaea  of  malt  and  lult-wort  h«  reqiUHle  to  aaaUa  the  brewer  to  perform 
hia  operations  with  aaiety  and  aaoaee^  the  ana^aia  of  beer  ie  not  leaa  indiq>eoaable  to 


.   .__     ._      .._  . _ _ ia  may  be  aaeartMiied  by  tL 

ing  method,  which  ihould  take  the  plooeof  the pretelltigdefiniteBy■t«m^-Bavulg  agi- 
tated a  portion  of  the  ale  or  beer,  ao  aa  to  diMipate  ita  esrbonie  acid  ra^  meaanre  -~* 
eiaettT  tSOO  grain  meaauree  of  it,  and  pour  Ihwe  into  a  retoiti  then  tUetil,  with  gi 
—•-  B  reoeiver,  aorronnded  by  ic»«'ld  water,  abont  one-third  of  the  whole  1 


proper  tables  o(  oJcoAoJ  (which  aee),  the  total  quantity  of  abeolute  aleohol  in  the  dis- 
tilled floid  may  be  known.  Thie  alcohol  is  to  be  convertei^  by  oalculation,  into  ita 
X'  ralent  of  angar,  at  the  rate  of  IH  parta  of  augar  for  every  S2  of  alcohid  fonndi 
which,  thia augar  muat  be  broi^t  into  poDnuperbarrel,oy  tberulegiveninoor 
artiek  Bbbb,  whiob  ia  6ii  Iba.  of  augar  foe  every  ao  Ibb  of  granW.  The  amount  of 
finegar  ia  next  t^  be  detdimined,  by  anv  of  the  known  foma  of  alkalimetiy.  fSeo 
Aenno  Amk)  Thia  viu^^or  ace^  add  moa^  like  the  alcohol,  baalaooonvertedinta 
it*  repreeeutative  of  angar,  hy  aawgnin^  17 1  of  augar  to  every  102  of  onliydroiu  aeetio 
aaid  present  in  the  beer,— thiamgar  beu^  aa  before^  oonverted  into  poonda  per  barreL 
To  the  beer  remainiiu  in  the  retort  rofficient  distilled  water  is  then  to  be  added,  that 
the  entire  bulk  of  floM  may  once  more  b«  equal  to  BAOO  grain  maaaurea ;  and  the  tem- 
perature of  the  mixtor*  having  fallen  to  60*  f  ahr.,  ita  apecifio  eravity  most  be  deter- 
■uned  in  the  oaual  way,  and  tua  reduced  to  pounds  per  barrel,  by  multiplying  (he  ex- 
eeas  above  1000  by  SgU,  and  dividing  the  product  by  1000.  The  whole  of  these  weighty 
added  togetben  gives  the  original  weight  of  the  wort  Tha^  for  example  we  will  sup- 
pete  that  8600  gr*.  of  a  particular  bear  have  given  ISOO  gr.  of  a  dilute  aloohol,  of 
meoifio  gravity  "4781,  andeooaeqiNDlly  oontaining  about  Iti  per  muL,  by  w^gh^  of 
lisohol ;  again,  that  the  aaiM  qnantitj  of  L«er,  when  teated  by  aionionia,  haa  indi- 
cated SO'fra  of  aoetie  add;  and,  laaUy,  that  the  apeat  waah,  when  filled  up  with 
diaUUed  water  to  ita  primary  balk,  ha%  at  60*,  a  nieoifio  gravity  of  liJle ; — then  Uw 
total  aleidud  would  be  in  Seo  gn.,  or  the  rqneaentative  <u  a  barrel,  33|  m,  and  tha 
Metis  acid  in  the  ■anwqnantil;,  8gi&:  henoe  wehavelhefoUowiDgreeutta:  — 

Gn.ofiDgii.     Brawar^Ula. 

Alcohol,  22]  gn^  equal  to  •  -  -  -     ii-2    or    IS- 

Aeetioaeid,  bgi^  •  -  •     .      •  •      6'  1-fl 

Spent  waab,  ofip.  grav.  IDlfl     -  .  -  .  s-76 

Total  weight     -  -  S8-S6 

It  might  be  thought  tbat  the  proper  kind  of  angu  to  aeleet  in  this  instanoe^  as  tlM 
lepreaentative  of  akobol  and  aeetio  acid,  should  be  grape  ragar,  wboee  atomic  weight 
ia  180 ;  but  it  haa  long  ago  been  ehown  by  Dr.  tJr^  that  the  kind  of  sugar  aetn^j 
employed  in  the  oonatniolion  of  our  saeeharometer  tablea  must  have  been  cane  sugar, 
the  atom  of  which  i«  ITl ;  and  heoee  the  reaaon  why  it  mutt  be  employed  in  this 
•aleulalion. 

We  may.now  turn  onr  atteution  Ut  the  bnaneH  of  the  diatQlcr,  whioh  ii  a  kind  <d 
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■Bpl«iiMittu7  opwKtioii  to  titat  of  Oia  braww.  lln*  ara,  howawf,  wna  importaat 
dinraiiea%  bdtkiamaAtwandfeniMatii^  b«tvan  thm*  two  nelbodi  of  prodmii^ 
•laobol ;  tor  tka  priaiipal  ottjaot  of  tha  brewer  ■•  to  Mmu*  llaTOVr  aod  buuparenoj 
to  the  famented  pradBo^  irtuU  tha  tola  oare  of  the  dirtiUw  b  to  annr*  the  uoiK^eta 
aleoholidalion  ot  all  lit*  Meohariaa  and  etnamf  eoaatitasnb  of  thia  wort  We  haT« 
■aeo  that  to  the  brewer  tte  pre«*»«««fd(ztrinewa>waanti»l;  whereas  in  diitillation, 
(he  more  ponlj  eaeehariae  the  wort  the  better.  On  tfaii  aoeonnt,  alchonah  malt  is 
aoeh  dearer  than  raw  grain,  manyemfaieat  dietillen  eoatiaoe  to  employ  it  ^on^  Irom 
the  rim[^  eirenButaooa  that  iti  reUtirely  large  ooatanla  of  diaetaea  mrnUhee,  in  the 
United  period  anigiied  for  nuwhin^  an  inflaitatj  more  •aeabanne  wort  than  oan  be 
piodoeed  ia  the  laas  qiaea  of  time  frooi  a  mixtar*  ot  one  part  of  malt  and  Mvan  or 
•^At  of  barley  meal  NaTerthaleaa  by  maiatalaiag  tha  wort  from  the  latter  at  a 
nBaient  tamperatore  for  a  few  homv^  aa  indi«aM  with  reepeet  to  tfeer-wor%  the 
iBartMi  is  it  we«ld  axart  iti  meifio  action  npon  tlie  destriiXk  and,  in  the  and,  pj»  a« 
weefcarioe  a  wort  from  miaM  grain  «  from  para  malt.  Tliia  Hibiaat  U  peouliarly 
««rtfayof  IheattentioDof  dutiUen;  fbrtha«lnggidil^rmaatatiTeqMlitie>M  dax^4iM 
are  aneh,  that  Teiy  frequently  a  eonaiderable  qaaatity  of  thia  iabatanee  remaina  in  tha 

— I  —  ..1  _.    __i with  the  reeidoa  aa  a  waita  prodnot.    Iti^indaed. 

a  ramadr  tor  tUa,  in  tba  amplojmeid  of  bilge  ana 
,  Mat ;  and  there  ean  be  no  doubt  aa  to  the  pr^rietr 
Still,  howerer,  Uie  tnia  iolatrai  of  thia  dittevlty  mnat  be  rderred 
o  a  period  anterior  to  fcrmentation,  and  it  M  in  the  nnder-baek  where  it  ihonld  be 
grappled  with  and  ranqnii^ed. 

Oat  the  ti 

it  ia  bk  intarert'to'bifa^'  ab««t.    In  the  eaie  of  tL_ . , _,  _ 

we  hare  pointed  oo^  reqaire  to  be  fareaaan  and  proridod  fi>r;  and  henoe  a  noifonn 
•ntem  of  maAing  i*  to  be  eond«nned  in  brewii^;  but  the  diatUler  baa  only  one  aiorie 
arenmatance  to  bear  in  mind,  and  that  ia,  if  poaaibl^  tbe  total  emvenion  of  aD  the 
hotdeincv  alarat^  deztrin%  and  otkar  eonatitiienta  of  hia  grain  and  wort  into  aogar. 
In  bet,  he  ean  eearea^  by  any  ehanea  maah  too  lon^  w  keep  hia  wort  at  IIO*  for 
too  muiy  hoitn;— at  all  eTonti^  the  following  obearratwiu  daoKnatrate  Ibat  the  Uma 
■ow  em^oyed  i>  baMly  OMe-fonrth  of  that  ■aewMUT  fw  aQOoeaa,  under  the  moat 
'  tt  1  part  of  TfliT  One  malt  and 
I  ia  a  Taaeel  aapabl«  of  havina  ita 
.      .  „  .    WMBentiTe  honra    The  heat  (J  tha 

water  waa  180°;  and  it  waifonnd,  after  thorough  mixing,  that  thiihadbllen  to  lOS^at 
which  point  it  waa  aeeordingly  decided  to  maintain  i^  and  a  aariea  of  ezpenm«ital 
aM)^  were  made  npoa  each  lampla  of  Ow  worl^  with  tbe  view  of  illoatrating  (he  pro- 
[I  laii  I II  formation  of  angar.    The  reiulta  were  aa  followi:.— 

8  ditto  ditto 

4  ditto  ditto 

G  ditto  ditto 

0  ditto  ditto 

•t  ditto  ditto 

8  ditto  ditto 

«  ditto  ditto 

10  ditto  ditto 

11  ditto  ditto 
IS  ditto  ditto 

Henee,  Inatead  of  tliraa  honn,  whioh  ia  the  period  eommonly  naad  for  m—tiing  the 
diatiller  would  be  warranted  in  oontinniiig  this  operation  for  twelve  honra.  Zii  reali^, 
hovoTer,  it  ia  only  the  wort  whioh  reqnirea  tfaja  treatment ;  tor.  after  the  third  hour,  ali 
"le  atareb  and  nearly  the  whole  of  the  hordeine  have  become  ao)ubl<^  and  nothing  but 
mtinaed  heat  ia  required  to  ocmpleta  tha  aaoohariflcatioa  of  the  wort.  The  working 
'  the  maah-tnn  need  not  therefore  be  varied,  aa  it  will  anffioe  to  maintain  the  nnder- 


in^oyed  ia  baMly  o 
T  parto  of  barlej-meal,  waa  maihed  with  great 


eootinaed  hi.. ... 

of  the  maah-tnn  need  not  therefore  be  Faried,  ai.  

baek  for  S  or  B  hoora  at  a  temperature  of  170°.  Ibe  advantage  of  oonTerting  all  the 
dextrine  into  suffer  i*  not  limited  to  the  mere  aaring  of  material,  or  the  prodnotion  of 
nof*    aleohol,   for  there  ia  another  and  moat  important  objeot  gamed.      Sngar 


mente  oiore  ftwely  and  at  a  lower  tenperatore  than  dextrin^  oonaeqnently  the  Mat 

the  famienttiig  Tat  need  nerer  lita  eoUgfa,  nor  require  the  large  quantity  of  yeaat 

__w  MDplt^ed  &t  the  pvrpoee  of  toToing  a  rapid  and  hot  fonnentatioo.    Thna  the 

tendaoey  to  generate  fbael  oil  woold  be  deatroyed,  aa  there  ia  not  the  aligfatiat  doubt 

tint  the  tbnuition  of  thia  oil  ia  doe  to  an  exceaa  of  temperature  in  the  (ertnenting-Ta^ 


..jogic 


and  «MUtMitij  bMim  *  relaUoii  to  Ute  Mnovnt  of  dextrina  in  tbe  wait;  for  Aia,  m  w* 
have  hnfnrn  tf ■tnfl.  nnnrMitatni  thn  nmplnjTiinnt  nf  n  bicker fennentiu  h«at  than  nigu^ 
by  vMch  the  elenwnU  of  the  deeompoeiog  materiaU  tSka  on  oev  aDdantunal  airang*- 
(Qonta.  The  praMOM  of  taUl  o3  in  apirit  ia  a  •erioaa  impediment  to  the  diatiiler,  and 
4ithgr  retards  the  nle  of  Ms  prodnM^  or  diminishee  ile  Talne  in  the  market 

As  Dsaal,  the  Firnisn  reralatioDa  interfere  mneh  wiHi  tlie  pragreat  of  thil^  a<  of  afn 
oUiermannlaotiire  under  fisealinperintendenoe.  Garefiil  to  pr«vent  fraud,  thef  oripple 
industrj,  and  seek,  ■*  it  were,  toseanre  tha  honesty  of  the  labonrerbj  catting  off  bit 
hand : — iKDorant  or  oarelei^  meanirbile,  of  the  permanent  misohief  vnioh  they  inflict 
Vet,  wa  know  of  no  more  fitting  subject  for  fiscal  burden^  (ban  tb«  manabctare  of 
ardent  spiritu ;  and  liad  Bicise  intarfwenea  bean  limited  to  dii>  bnueb  of  indastry,  wa 
should  luTe  deemed  it  a  matter  for  congratnlation,  rather  than  otherwise.  ^'eTeiih«- 
lee%  ooDaiiteBCT  is  a  Idnd  of  Tirtoe  in  politioa ;  and  we  cannot  imagine  wbj  tbe  qnan 
•operiar,  mora(  and  int«lleatual  ttatiu  of  Ireland  is  continually  tonpted  to  err,  b;  a  low 
dntT  of  but  it.  Bd.  per  gallon,  wliilst  nearly  tbree  timea  this  amovnt  ia  needed  to  repreaa 
tjieoadhabidoftbepeapleof  Eiuland.  The  daty  now  charged  i%  Ibr  England  7s.  lOd, 
for  Seo^and  la  (hi,  and  for  Ireund  Sk  Sd  per  gallon  of  |woof  apirita :  l>Qt  on  what 
priaciple  this  graduated  scale  of  temptatjon  to  ^akennea*  haa  been  eo  fixed,  we  are 


e«ii  be  charged  lliedistillerinaoyoneof  three  ways,Ti£aeoopding  to  the  gravity  of  the 
vorthensas;  tbe  attennation  of  that  wort  by  fermentation  ;  or  lastly,  tbe  actnal  quan- 
tity of  siurit  wbiob  be  produaea ;  tba  latter  baiDg  of  GDnrae,Uie  only  just  modaofohatw 
The  re^etioos  and  penalties  are  eieeesiTe,  as  onr  oonHs  of  law  too  frequently  teetify ; 
and  thenotoriottspMTalencc  of  smngglingseemsloproTetliattbeprtseDtratcBOf  duty 
are  (oo  high,  and  offer  a  premium  tor  fraud  greater  ^an  the  terror  of  a  temporary  int- 
prifonment  >  The  greatest  improvement  in  modem  time^  as  regards  diatillation,  ia  that 
brawht  abont  by  tbe  inveoldon  of  the  apparatn*,  now  wall  known  under  the  name  at 
"Comy't  etUL"  It  woold  be  foreign  to  our  task  to  give  a  minute  description  of  tbia 
oontriTanca  here  (see  Still);  its  principle  is  similar  to  that  of  tbe  "cascade  obi* 
niqDa"  of  Oement  Deeormea.  The  wort,  or  other  fiuid  to  be  diatilled,  ia  made  to  flow 
mir  a  very  eiteDsirg  turfitoe  in  ooDt^et  with  a  current  of  steam  pasaing  in  an  opposite 
direction ;  by  whicli  means  the  steam  is  condensed,  and  giving  up  ita  latent  beat  to  the 
more  volatile  spirit,  Uiii  latter  is  driven  on  into  tbe  oondenser  in  a  state  of  great 
purity;  whilst  tha  reaidaary  wort  and  the  eondenaad steam  flow  outof  the  vaaealfroci 
benaath  in  a  continual  stream.  Hr.  Coffey  had  many  impedimenti  to  contend  witj^ 
from  the  oppoeition  of  the  Excise  authorities  in  hi*  first  attempt  to  introdnoe  this  in- 
genioos  invention  into  publio  use;  but  pr^ndice  and  ignoranee  hare  at  length  given 
way,  and  the  Coffey's  still  may  be  now  seen  m  operation  at  almoat  every  large  disulely 
ia  ue  kingdom.  After  the  distiUer  has  paid  duty  on  the  spirit  wliioh  ba  lua  manufaa- 
tnred,  it  is  transmitted  to  the  rectifier,  whose  premises  must  do  at  a  oonsiderable  diatanee 
fhim  the  distillery,  according  to  act  of  parliament.  The  business  of  the  rectifier  is  to 
purify  the  apirit  by  separating  its  fusel  oil ;  and  this  be  commonly  effects  through  the 
agency  of  caustic  potash.  The  impure  spirit  being  miied  with  a  portion  of  potash, 
and  carbonate  of  potash,  is  carefully  distilled  or  rectified,  until  it  ceases  to  poaeie  any 
disagreeable  odour,  when  it  is  again  distilled  in  contact  with  certain  aromatic  substance^ 
to  give  it  tha  requiute  qualities  of  the  particular  spirit  or  liquor  desired.  There  is,  how- 
ever, too  much  reason  to  fear  that  the  necessary  measures  ofpurification  are  neglected 


ments  made.purposely  on  do^  have  convinced  us  that  fusel  oQ  u  a  highly  poisonona 
substance,  anri  prmrmimiim  imi  mtin  powers  of  no  ordinary  anei^.  Ita  removal  from 
an  artiele  of  universal  consamptioa,  like  spirita,  ought  tharafote  to  be  deemed  an  im- 
port*nt  subject  for  sanitary  legislation,  and  not  left  to  the  oasual  skill  or  dubioua 
bonetty  of  any  olaaa  of  manufacturers  whatever.  Hera  ia  more  or  less  tbael  oil  in  all 
the  pn  we  havei^zainined. 

BRICK  (Sriyue,  Fr.;  Baekttiiru,  nigeliltina,  Qerm.}  A  solid,  eonunonly  rectait' 
gnlar,  composed  of  clay  hardened  by  heat^  and  intended  (or  boilding  purposes.  The 
natural  mixtnre  of  clay  and  sand,  called  loam,  as  well  as  marl,  which  consists  of  lima 
and  elay,  with  little  or  no  sand,  constitntca  also  a  good  material  for  making  bricks. 
Tlic  poorer  the  marl  ia  in  lime,  the  worse  adapted  it  is  for  agrienltural  purpose^  and 
the  better  for  tha  brick  manu&ctnrer,  l>eiiig  lees  liable  to  fuse  in  hi*  kiln.  When  • 
natural  oomponnd  of  silica  and  day  can  be  sot  nearly  free  frcnu  lime  and  magneaia,  it 
fbnnaakindof  bricks  Teiy  refractory  in  the  nimaoe,  Woe  termed  jJrwMeia  Such* 
material  is  the  al«te-olay,  tcltitfirttton,  of  our  coal  measore^  found  abnadantly,  and  <4 
excellent  quality,  at  Stourbridge,  and  in  the  neighbourhood  of  Neweastla  and  Olasgow. 
He  London  bnijc-makets  add  to  the  elay  about  one-tbird  of  ooal  ashea  obtained  from 
the  kitehen  dust-holes ;  so  that  when  tha  bricks  are  pnt  into  tbe  kib^  tha  quantity  o( 


«m1t  mmttar  mtta«lMd  to  tbair  mHlMt  mttm  to  MoaoniM  Ibel,  and  nukn  tium  Urn 
apt  to  ^nink  in  tha  fir« ;  thon^  thaj  uv  le«  oompaoti  and  probablj  Ian  dnrabl*  tluui 
tne  brieki  made  in  tha  «oal  dirtriota  of  f^had. 

Tin  gcnarml  proeeH  of  briek-makiBg'  oouiaU  in  dining  up  tha  aJay  in  antmnn ; 
e^Mans  it,  dofUg  tha  whda  vintar,  to  tha  freat,  »nd  tEa  aotioB  of  tha  air,  tonung  it 
rqiCKtcdlj,  and  woridni'  it  with  the  apadc ;  breaking  down  tha  elay  lumpi  in  ipiin^ 
throwii^diam  into  ihaJlow  piti^  to  bo  watMod  and  aoakad  fn  maral  daya.  llienaxt 
■lap  IB  to  tampar  tha  alay,  whieh  U  ganer^^  dona  by  tha  treading  of  men  or  oian. 
1o  tha  n^^b«nrhood  of  Londoiw  hovaTar,  thia  proaaii  i*  parformad  in  a  hona-mill. 
The  kneading  of  tha  elay  i%  in  bo^  the  moat  laboriona  but  indiifMuaUc  part  of  the 
wltok  bnanaaa;  and  that  oa  whiol^  in  a  grMt  n 

■Boganaona  paKa  with'  m  little  w 

Tie  earth,  being  iiiffleiently  kneaded,  i*  bnnigfat  1a  tha  bench  of  the  monlder,  who 
voita  tha  alar  into  a  mould  made  of  wood  or  iroi^  and  etrilMB  off  tha  •aparflaooa 
Matter.  Hm  tHrioki  aie  next  dali*and  hom  the  znonld,  and  nuwed  on  Ike  groand; 
and  when  they  hare  aeqoirad  inffieient  finnneai  to  bear  haadUa^  thi^  »i«  dnaied  with 
Bkinla,and>takedorbiiiltapink»gdWBrf  wall%  thatahadoreiyaAdlaAlodiy.  An 
abt*  workman  will  maba,  by  hud,  fiOOO  bfiok*  in  •  dar. 

Hm  diffarent  kindi  of  bii^  made  m  England  are  principally  dJom  tmi%  gny  m^ 
nd  ileda,  twarf  ftfiiy  Mtti,  mod  eummg  bncki.  "Ota  plaoa  bnoki  and  itooki  are  oaad 
in  eommon  walUng;  The  maria  ara  miida  in  tha  ■euAbonrbood  of  London,  and  nMd 
in  tha  ontaida  of  biiildiiiga;  tbojar*  T«ry  beantiAa  brioki,  of  •  fin*  yellow  oolonr, 
hard,  and  well  bnrn^and,  in  OTwy  re^aot^  nperior  to  the  Mooka.  Tlwftneitkiadof 
marl  and  red  briek%  oalled  entting  bnek*.  are  naed  in  the  atohea  oro'  window!  and 
doMi,  being  mbbed  to  •  eantr^  and  ganged  to  a  height 

Id  Fnuoe  attempta  ware  long  ago  made  to  aabaUtate  an  

heading  ik  men'a  leat  in  the  aUy  kneadins  pit ;  bat  it  waa  (bond  that  their  ■ohemw 
«(Hild  not  raj)U««t  with  adranUgak  liamanlaMiir  whan 

"'  ig  the  rtoiiMwidfaetwageaaoaa  natter  (ran  Uk  

Dufetn,  and  BMv  dtuabl^  the  briekt  whiah  are  made  of  it  A  good 
in  a  day*!  labonr  of  II  or  18  hoiu%  it  haa  bean  aaid,  is  able  to  mould 
IWbTMtab9inelwil<m^4tiB«heabMad,aiidSilUaki  brthamnrt 
ita  under  him.    In  manr  briekworict  near  Parte,  iCKw-preaaea  am 


anr  tMcdlbr  etmaolidalinK  the  brieka  and  paving  tile*  ii.  .  .. 
evplored  the  hjdranlie  preai  fbr  the  {inrpaae  ^  coodentlag  pulverized  day,  whiel^ 
•Act  baking,  fbnned  beaatilbl  bncki;  bnt  the  {mweea  waa  too  lediont  awl  coMlr-  An 
■genioai  eootrinCnee  Ibr  mnnlding  bridn  meehankaUr,  ia  Mid  to  be  employed  near 
Vaihington,  in  America.  Tbi*  nwchioe  nwuldi  30,000  in  a  day's  work  of  12  bonn, 
with  the  help  aC  one  hone,  yoked  to  a  ^  wheel,  and  the  bncki  are  to  dry  when 
diicharged  fraai  tbetr  mooldi,  aa  to  be  ready  for  inanediate  bmning.  The  machine  it 
tecribed,  wiib  Ggnre*,  in  the  BuUtli*  dt  la  SoeiUi  d'£wmiragnMi>f  for  1819,  p.  361. 
Sm/nrlhtr  aa,  o*  atamat  «/o»r  rtttnl  palaUt. 

BridiB,  in  thii  conntry,  are  geaenlly  baked  either  in  a  damp  or  in  a  kilo.  Tha 
latter  ii  the  preferable  method,  aa  leae  waite  ariiea,  len  lUel  is  consumed,  and  the  brieka 
are  momt  bnrau  The  kiln  it  ntnallT  13  feet  long,  by  10}  feet  wide,  and  about  U  fbct 
h  height.  The  walle  are  one  foot  two  inches  Ibiek,  carried  np  a  little  ont  of  tha 
popendicnlar,  inclining  lowtrda  each  other  at  tbe  top.  Tbe  bricks  we  placed  on  Aat 
mvhea,  having  holet  leA  in  them  retembling  lattice-work ;  the  kiln  is  then  covered 
with  piwet  of  tile*  Bad  brick%  and  some  wood  pal  in,  lo  dry  them  with  a  gentle  ftte- 
Thi*  eontinnet  two  or  three  dayt  before  they  are  ready  for  bamiag,  whieh  ia  known  by 
the  BBuke  tniaing  Dmaii  a  darkish  color  to  trmnipireDt.  Tbe  mouth  or  mouUis  <£  tha 
kila  are  now  ■*""""■!  np  with  a  tMnlog,  which  consist*  of  pif  eet  of  bricks  pQcd  oAe 
apoa  aaother,  aod  clowd  with  wel  brick  earth,  leaving  above  it  just  roam  auffident  to 
receive  a  ibgol.  Tbe  bgott  are  made  of  rune,  headi,  lirake,  fern,  &«.,  and  the  kiln 
it  npplied  with  Ihew  uotil  its  arches  look  wliils,  and  the  fire  appear*  at  the  top  i  upon 
wUdi  tha  Ire  it  tiaekened  for  an  hour,  and  the  kiin  allowed  gradoally  to  eooL  Thi* 
haating  and  eoiJiag  ii  repeated  nntil  the  brick*  be  thoraushly  himl,  which  it  generally 
doM  in  48  hoar*.    OaeofthewkilnawiU  hold  abovt  30,000  briekt. 

Clamp*  are  alto  in  coouwn  iwe.  They  are  made  of  the  briekt  thems^es,  and 
geoerally  ofaa  obbagform.  The  foondation  is  laid  with  plac*  irridl,  or  the  driest  of 
lho*e  jnsi  mad^  and  then  the  bricks  to  be  burnt  are  bnill  up,  tier  upon  tier,  aa  bi^  aa 
Qw  damp  ia  meant  to  be,  with  two  or  three  ioehes  of  breeie  or  dnder*  strewed  between 
eath  layer  of  brick*,  and  the  whole  covered  with  a  thick  stratum  ti  breeie.  Tbe  flie- 
;lace  is  perpendienlar,  about  three  feel  b^,  and  generally  placed  at  the  west  end)  and 
tbe  Aaea  are  ftanacd  1^  gathering  or  arching  lbs  briekt  over,  to  at  to  leave  a  tp*n 
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benreen  each  of  ncarlr  *  bride  iridc.  Tbe  flues  nui  itralght  thraigli  tba  dtini^  mi 
■re  filled  with  wood,  cooU,  and  breeze,  pressed  elosely  together.  If  the  briclu  ire  to 
be  burnt  off  qaickly,  which  ma;  be  done  in  20  «  30  d>TSi  according  ai  the  ireather 
mkj  nit,  the  fluei  ihoold  be  oni;  at  aboiit  six  leel  disUneef  but  if  there  be  no 
immediate  hiury,  the;  may  be  placed  nine  feet  anuidei,  aad  the  elanp  left  to  barm 
off  ikiirlf . 

FloatiiK  bricks  are  a  t^t  uicienl  invenlion  t  they  are  so  licht  as  to  swim  in  vateri 
and  Pliny  tells  ds,  that  thsy  were  made  at  Marseiltea ;  at  Coleuto,  in  Spaia;  and  U 
Piltane,  in  Asia.  This  invention,  however,  was  eoapletely  lost,  until  M.  Fabbroni 
pablished  a  diseofery  of  a  method  to  imitale  tbe  flosliag  brides  of  the  ancient*. 
AeeordiiiB  to  Posidonius,  these  bricks  are  made  of  a  kind  of  argillaceoiis  eanh,  which 
was  employed  to  clean  silver  piste.  Bnl  ss  it  could  not  be  onr  tripoli,  which  is  too 
beavj  to  float  in  water,  M.  Fabbroni  tried  several  experiments  with  tnineral  argaric, 
gotu,  Isc-lnnn,  and  fossil  meal,  which  last  was  fonnd  to  be  the  very  substance  of  whidl 
be  was  in  search.  This  eaith  is  abondaat  In  Toscany,  and  is  found  near  Casteldelpiano. 
in  the  territories  of  Sienna.  According  to  the  analysis  of  M.  Fabbroni,  It  cODslsts  or 
K  psrts  of  silieious  earth,  16  of  magnesia,  14  of  water,  12  irf"  alumina,  3  of  lime,  and  lid 
iron,  It  exhales  an  argiUaceous  odor,  and,  when  sprinliled  with  water,  throws  out  a 
light  whilisb  smoke.  It  is  infusible  in  tbe  fire  j  and.  tboogh  it  loses  sbont  aa  eigbtb 
part  of  its  weight,  ilB  bulk  is  scarcely  dimioiahed.  Bricks  composed  of  this  aubstanee, 
either  baked  or  unbaked,  float  in  water;  and  a  twentieth  part  of  clay  nwy  be  added  (o 
tliejr  composition  without  taking  away  their  property  of  swimnung.  These  hridu 
resist  water,  unite  perfectly  with  lime,  are  subject  to  no  alteration  from  heat  or  cold, 
and  tbe  baked  differ  lh>m  the  nnbaked  only  in  the  sonorous  quality  which  Ibey  bare 
aeqnired  from  the  fire.  Their  strength  is  tittle  inferior  to  that  of  common  bricks,  but 
much  greater  in  proportion  (o  their  weiG;ht;  for  M.  Fabbroni  found,  that  a  Boatiag 
brick,  measuring  7  inches  in  length,  41  in  breadth,  and  oDe  inch  ei^hi  lines  in  thick- 
nets,  weighed  Mly  HJ  ounces ;  whereas  a  common  brick  weighed  5  pouadi  6i  ounee*. 
The  use  of  these  bricks  may  be  very  important  in  the  construction  of  powder  "-"^'infit 
and  revaberatory  furnaces,  as  they  are  snch  bad  conductors  of  heat,  that  one  eiul  maj 
be  made  led  hot  while  the  other  is  held  in  the  hand.  They  may  also  be  employed  or 
bnildiogs  that  require  to  be  light;  such  as  coiridn^- places  in  ships,  and  floating  batteri(% 
tbe  parapets  of  which  would  be  proof  SRainst  red-hot  bullets. 

The  fbUosring  plan  of  a  furnace  or  kiln  lor  bumiag  tilea  Iwi  beni  fotutd  vcrj  ««• 

fig.  198.,  front  view,  A±,ta,  Wie  solid  walls  oi  the  lumaea ;  aaa,  openiDKi  to  tbe 
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branch  of  the  aali-pit  d  D  n,  is  also  the  opening  for  Uking  out  the  tUes,  after  r» 

the  grate;  m,  the  smoke  flue.    Ifff.  SOD.  Flan  of  the  kiln  seen  from  above.    The 

grates  B  R  H.    Tbe  Ulea  to  be  ffred  are  arranged  upon  tbe 

spaces//// 

J^.  SOI.  is  the  plan  and  eaelian  of  one  of  tbe  grates  upon 
a  maoh  larger  scale  tban  in  the  preceding  fignrea. 

Mechmual  briek  mouUin^.— Messrs  Ljue  and  Stainford  ob- 
tained in  Angnet,  lB2fi,  a  patent  for  a  maohice  tor  making  a 
considerable  nataber  of  bncks  at  one  operation.  It  oonsist«,  in 
the  first  place,  of  a  cylindrical  png-miJI  of  the  kind  usually  em- 
ployed tor comminnting  clnyfor bricks  snd tilea,  furnished  witb 
rotatory  knives,  or  ontters,  for  breaMnp  the  lumps  and  ninng 
the  clay  with  the  other  materials  of  which  bricks  ara  oommonlr 
made.  Secondly,  of  two  movable  I^o^ldi^  in  each  of  whicn 
fifteen  bricka  are  made  at  once ;  tbeea  moulds  bang  uada  to 
travel  to  and  fro  in  the  machine  for  the  purpose  of  being  alter- 
nately brought  under  tbe  pug-mill  to  be  fitted  with  tha  elay^ 


i»d  lh«B  NBMiTed  to  Btutioiii  vh«re  phmgan  ut  «nabl«d  to  ut  npon  Umn.  ^Urdlj, 
n  ■  einitriTuiCQ  by  vliicli  the  phmgcn  are  nude  to  dMoand,  for  the  pnrpoM  of  oran- 
PTBMJBg  the  materiBl  uid  dischk^ing  it  from  the  mould  in  tha  form  of  brielit. 
raiirttil7,  ia  the  method  of  comtraeting  and  vorkiiig  trnob  whioh  ewrj  the  rMUTiag 
btMrdi.  and  conduot  the  brieki  awaj  u'they  aro  [onned. 

J'ig.  aoi.  eihibitj  the  general  uoBitrnction  of  the  appuatn* ;  both  «nd<  of  which 
being  eiaotly  aimilar,  litUe  more  iJiaii  half  of  Uie  maehine  ii  r«pr«wiited.  a  ii  the 
ejlindrical  pug-mill,  ihovo  paitlj  in  laetioii,  vhioh  ii  (appliad  wiUi  tha  elaj  and  other 


matwiala  from  a  hopp«r  aboTe ;  6  h,  am  tha  rotatorj  knivei  or  entton,  whieh  are  at 
taehad  to  the  vertinl  ihalt,  and,  bdng  plawd  obliquely,  proa  the  day  dovn  toTardi  tha 
bottom  of  the  eylinder,  in  tha  aot  of  Dieaking  and  muiag  it  m  the  abaft  rerolTca.  The 
lover  put  of  the  cylinder  ia  open ;  and  immadiataly  nnder  it  tha  monld  ia  plaaed  in 
whieh  tha  bricka  are  to  be  formed.  Theae  moalda  ran  to  and  fro  npon  ledgea  in  the 
ode  framae  of  the  maehiae ;  one  of  (he  monlda  only  can  be  ihpwn  by  dote  in  the  %nrc^ 
tlie  aide  rail  intarvaaing ;  they  are  aitnatad  at  a  c,  and  are  formed  of  ban  of  iron 
— Min^each  other,  and  ancompaaaed  wilk  a  frame.    The  mould  reaemblaa  an  ortUnary 

1  window  in  it*  ' ' — ' —  a;-:J-l  :-» ■ 1 . •-  m* 

po«d  in  eath)  of  ii 


taah  window  in  it*  form,  being  diyided  into  rectangular  oompartmenta  tfiftaen  are  pro- 
'  '  ' '  >f  the  dimenaiona  td  tha  intended  bricka,  bat  anfflciently  deep  to  allow 

Her  being  ooB^erably  prened  in  the  monld,  to  leave'it,  when  dia- 


Tha  monld  being  open  at  top  and  bottom,  the  material  is  allowed  to  paa  into  it. 
when  aitnatad  exactly  nnder  the  oylindar ;  and  tbe  lower  aide  of  the  mould,  when  M 
placed,  ia  to  be  eloeed  by  a  Sat  board  i,  nipported  by  the  trunk  e,  whieh  ii  raiaed  by  a 
lerar  and  roller  beneath,  miming  npon  a  plane  rail  with  inclined  enda. 

The  oentral  ahaf^_^  ia  kept  in  eontiniul  rotatory  motion,  by  tha  revolution  of  thi 
Dppar  horiiontal  wheel  ^,  of  whieh  it  is  the  oiii ;  and  thia  wheel  may  be  titmed  by  a 
heme  yoked  to  ■  radiating  arm,  ar  by  any  other  meana.  '  A  part  of  tha  circmnfarenee 
of  the  wheel  a,  hw  teeth  whloh  ore  intended  at  certain  periMaof  itareTolntionlotake 
ioto  a  toothed  pinion,  fixed  upon  the  top  of  a  rertical  ahaft  k  k.    At  the  lower  part  of 


Tke  clay  and  other  material  haTing  been  foroed  down  from  tbe  oylindar  into  tha 
monld,  the  teetli  of  the  horiaontal  wheel  g  now  eome  into  gear  with  tha  pinion  vpoD 
Vol.  I.  a  If 
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A,  and  turn  It  and  the  Aalt  and  puUay  i,  by  vtiiah  lli«  ehain  U  woond,  and  th«  mould 

at  the  right  hand  of  tha  machine  bronght  into  the  aituitioQ  afaomi  in  the  figure ;  a 
(onper  or  edg«-b&r  under  thepug-oiill  having  leTelled  the  opperfitce  of  the  clay  in  the 
mould,  and  tba  board  d,  ■iipp<n^d  bj  the  track  e,  fanned  the  flat  onder  aide. 

The  mould  bdng  brought  into  thu  poiition,  it  a  now  neceuarj  to  oompraH  tha  ma^ 
teriala,  which  is  done  by  the  descent  of  the  plnngen  k  k.  A  friction-roUer  I,  pendant 
irom  tiie  under  tide  of  the  horizontal  vheel,  ■>  that  vheel  tevolrea,  comes  in  contact 
with  an  inclined  plane,  at  the  top  of  the  shaft  of  the  plungen ;  and,  as  the  friction- 
roller  passes  oier  thia  Inoliaed  plane,  the  plungers  are  made  to  descend  into  the  mould, 
and  to  compress  the  material ;  the  resietance  of  the  board  beneath  onusing  the  clay  to 
be  sqneered  into  b.  compact  state.  When  thie  has  been  effectuallj  iccomplished,  the 
further  descent  of  the  plungers  brings  a  pin  tit,  againrt  the  upper  end  of  a  quadrant 
calfh-levern,  and,  by  depreBBing  thie  quadrant,  causes  the  balance-lever  upon  which  the 
truck  is  new  supported  to  rise  at  that  end,  and  to  allow  the  truck  with  the  board  t^  to 
descend,  as  shown  by  dota;  the  plungers  at  tha  eame  time  forcing  out  the  tricks  from 
themonlda,  whereby  they  are  deposited  upon  the  board  J;  when,  by  drawing  the  truck 
forward  out  of  the  mooiun^  the  board  viui  the  bricks  may  be  removed  and  replaced  by 
another  board.  Tlie  truck  may  (hen  ba  again  introduced  into  the  machine,  ready  to 
receive  (he  next  parcel  of  bricbL 

By  the  time  Uiat  the  dischot^  of  the  bricks  from  this  monld  has  been  effected,  the 
oUier  mould  under  the  pug  eylinder  has  bacome  filled  with  the  clay,  when  the  teeth  of 


the  horizontal  wheel  coming  round,  take  into  a  pinion  upon  die  top  of  a  vertical  sbaf^ 
exaetly  similar  to  that  at  a,  but  at  the  reveree  end  of  the  machine,  and  cause  the 
moulds  and  the  frame  snppoiting  the  trucks  to  be  sliddan  to  tha  left  end  of  the  mooMne ; 


the  upper  inr^oe  of  the  mould  being  scraped  level  in  itj  progress,  in  the  way  already 
dcacnbed.  This  movement  brings  the  friction- wheel  o,  up  the  inclined  plane,  and 
thereby  raises  the  truck,  with  the  board  to  the  under  side  of  the  mould,  ready  to  receive 
another  supply  of  clay  ;  and  the  mould  at  tha  leflhond  side  of  the  machine  being  now 
in  it«  proper  sitnation  under  the  plungers,  the  clay  becomes  compreased,  and  the  btickt 
disehargedfrom  the  mould  in  the  way  described  in  the  former  instance  ;  when  this  truck 
being  drawn  out,  the  brioka  are  removed  to  be  dried  and  baked,  and  another  board 
ia  placed  in  the  same  situation.  There  are  boxes,  p,  upon  each  side  of  the  pug  aylinder 
containing  sand,  at  the  lower  parU  of  which  small  sliders  are  to  be  opened  (by  con- 
trivances not  shown  in  the  figure)  as  the  mould  passes  under  them,  for  the  pivpoae  of 
scattering  sand  upon  the  clay  in  the  mould  to  prevent  its  adhering  to  the  plungera 
There  is  also  a  rack  and  toothed  eeotor,  with  a  balance-weight  conneoted  to  the  incfined 

Klane  at  tha  top  of  the  plonger-rods,  for  the  porpose  of  raising  the  plunger  after  tha 
ietion-rDller  lias  paued  over  iL  And  there  is  a  spring  acting  againxl  the  back  of  tlie 
qnadraat-eatch  for  the  pnrpose  of  throwing  it  into  its  Ibnner  silnation,  after  the  pin  of 
the  pinnger  has  risen. 

One  IK  the  latest  and  apparently  moat  eflectlTe  machines  Ibr  brick-making,  Is  that 
patented  by  Mr.  Kdwaid  Jones,  i^  Birmingham,  in  August,  1S36.  His  imprevementB 
aie  described  tinder  four  heads ;  the  first  applies  to  &  mochiae  for  moDlding  the  earth 
into  biidis  in  ■  drcnloi  frame-plate  horiiontoUr,  contBinios  a  series  of  moulds  or  rM- 
tanvalar  boiea,  standing  radially  round  the  eircumference  of  the  circular  fTame,  into 
which  boxes  sncceMiveljr  the  e^y  is  eipreased  from  a  stationary  hopper  eis  the  frame 
revolves,  and  after  being  so  formal,  the  bricks  are  successively  pushed  out  of  their  boxes, 
each  by  a  piston,  acted  upon  by  an  inclined  plane  below,  llie  second  head  of  the  sp^ 
eifieation  docritiei  a  reeiangular  horizontal  frame,  having  a  aerie*  of  moulding  boxea 
placed  in  a  straight  range,  which  are  acted  upon  for  pressing  the  clay  by  a  eorrs*ponding 
tanae  of  piston's  fixed  in  a  horizontal  frame,  workol  up  and  down  by  rods  extending 
ttDSD  a  rotatory  crank  shaft,  the  moulding  boxes  being  allowed  to  rise  for  the  purpose  ot 
enabling  the  pistoas  to  fbrce  oat  the  bricks  when  monlded,  and  leave  them  upon  the  bed 
or  board  below.  The  third  head  applies  psiticnlarly  to  the  making  of  tiles,  for  th« 
flooring  of  kilni  in  which  mall  or  grain  is  to  be  dried.  There  is  in  this  contrivance  * 
rectangular  mould,  with  pointed  pieces  standing  up  for  the  purpoae  of  prodncrng  air- 
holes through  the  tiles  as  they  are  moulded,  which  is  done  hy  pressing  the  clay  into  the 
moulds  upon  the  points,  and  scraping  off  the  anpeifiuouB  matter  at  top  by  hand.  The 
fourth  or  last  head  applies  to 'moulding  chimney  pots  in  doable  toonlds,  which  take 
Id  pieces  for  the  purpose  of  withdrawing  the  pot  when  the  edges  of  the  slabs  or  side«  are 
saffieicDlly  brought  into  eonlact. 

"The  drawing  irbith  accompanies  the  specification  very  juperfeellT  represents  eonw 
parts  of  the  ■pparatns,  and  the  description  is  t till  more  defeclive ;  bat  as  we  are  ae- 
qnainled  willi  Uie  naehinery,  we  will  endeavor  to  give  it  an  intelligible  form,  and  quote 
diose  perta  of  the  apecification  which  point  the  pariicnlar  featnrea  of  novelty  proposed  te 
he  daimed  by  the  patentee  as  his  invention,  under  the  aereral  beadi."  * 
•  *  Hi  Nnrua,  Is  liii  Laaim  loonil,  FibruTT.  ISn. 
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Fig,  90S  repment^  in  d»- 
ntioD,  the  Ant-men tiaaed  mv 
chine  Ibi  moaUiag  bricks.  The 
monldi  ue  rormed  in  the  Ikee 
of  a  cirtoltr  pUte  or  wheel, 
a  a,  *  portion  of  Che  npper  sar- 
tmce  a  which  it  repretented  in 
the  borixont*!  Tiew,  ftg.  204. 
Aaf  coDTcnient  nomber  of  then 
moakk  are  n(  mtially  in  the 
wked,  which  ji  mounted  apon 
■  central  pivot,  tupported  bf 
Ibe  muonry  b  b.  Theie  ii  ■ 
rim  of  teeth  round  Che  onler 
edite  of  the  wheel  a  a,  which 
take  into  a  pinba  c,  on  a  ibaft 
connected  to  the  fitU  moTeri 
and  bj  thefe  means  the  wbed 
a,  with  the  monldins  boicL  it 
made  to  rerolTe  borixonlul]', 
guided  by  aimi  with  anti>frietiim 


A  hopper,  (,  filled  with  iha 
brick  earth  shown  with  one  of  Iha 
moulding  boxes  in  section,  is  fixed 
•hoTC  tlte  &ee  of  the  wheel  ia  rach  a  way  that  the  earth  ma;  dneend  from  the  hopper 
into  tbtf  serend  nonlding  boxei  a*  the  wheel  pa«se«  round  under  it ;  the  earth  being 
proaed  into  the  nonldt,  wad  iU  miface  loaped  off  tmootb  bjr  a  conical  roller/,  in  the 
Mtom  of  the  hopper. 

Through  the  bottom  of  each  moulding  box  there  ii  a  bole  for  the  passage  of  a  piaton 
nd  g,  the  npper  end  of  which  rod  carries  a  piston  with  a  wooden  pallet  upon  it,  actinf 
within  the  moulding  box ;  and  the  lower  end  or  Ihii  rod  has  a  tmatl  anti-friction  roller, 
which,  as  the  wheel  a  reTolves,  runs  round  upon  the  fhce  of  an  oblique  ring  or  inclined 
WH,  k  k,  fixed  upon  the  masantj. 

The  ciar  is  introdnced  into  the  moulding  bnxet  Iram  the  hopper,  fixed  otct  the  lowoa 
pHt  of  the  inclined  wa;  h,  and  it  will  be  percaiTed  that  as  the  wheel  reToWes,  the  pistes 
rods  g,  in  passing  np  the  inelined  waj,  will  eaute  the  pistons  to  force  the  new-moulded 
kicks,  with  their  pallet  or  boaid  under  them,  sererallr  np  the  mould,  into  the  situation 
Aown  at  t,  in  fig.  SOS,  from  whence  they  are  to  be  remaTed  bj  hsjid.  Fresh  paHelt 
being  then  placed  npon  the  several  pistons,  thejr,  with  the  moulds,  will  be  ready  for 
noalding  fresh  bricks,  when,  by  the  rotation  of  Uie  wheel  a,  they  are  set enlly  broaght 
nsder  the  hopper,  the  pistons  having  sank  to  the  bottoms  c^  their  boxes,  as  the  piston 
rods  pasMd  down  the  other  side  of  the  inelined  way  A. 

The  patentee  says,  aAer  having  described  the  nnt  beqd  of  his  invention,  he  would 
hive  it  understood  that  the  same  may  be  varied  without  departing  fram  the  main  object 
of  the  invention  ;  vii.,  that  of  arranging  a  series  of  moulds  when  worked  by  means  of  an 
ioelined  track,  and  in  saeh  manner  that  bricks,  tiles,  or  other  articles  made  of  brick 
earth,  may  be  capable  of  being  formed  in  a  mould  with  paUels  or  boards  laid  within 
the  moulds,  and  constilnting  the  bottom  thereof,  the  bricks  being  removed  from  out  of 
the  inoDlds,  with  the  pallets  or  boards  under  them,  as  abave  described.  "I  do  not,  tbere- 
ibre,  conSne  myself  to  the  precise  arrangement  of  the  machine  here  shown,  though  it  i* 
the  best  with  which  I  am  acquainted  for  the  purpose." 

Tbe  second  head  of  the  invention  is  another  eonttruelion  of  apparatus  lOr  monldillg 
bricks,  in  diis  iostanee,  in  a  reclangnW  G'ame.  J*);.  SOfi  is  a  front  elevation  of  the  m^ 
dune  ;  ^Ig.  206,  a  section  of  the  same  taken  transversely,  a  a  is  the  standard  Grame-work 
ukI  bed  on  which  the  bricks  are  to  be  moulded.  Near  the  corners  of  this  standard 
bame-work,  four  vertical  pillars  i  i  are  erected,  upon  which  pillars  the  frame  of  the 
Bonlding  holes  c,  slides  up  and  down,  and  also  the  bar  d,  carrying  the  rods  of  the  pit- 
isnteea.  These  pistons  are  for  the  purpose  of  eomprealini;  the  clay  in  the  moulding 
boi,  and  ther^ore  must  stand  exactly  over  and  correspond  with  the  respective  moulds 
is  the  frame  e  beneath. 

The  sliding  ftame  c,  constituting  the  sides  and  ends  of  the  moulding  boxes,  is  sup- 
ported at  each  end  by  an  upright  sliding  rod  /,  which  rods  pa^s  through  guides  fixed  to 
tte  tides  of  the  standard  (rame  a  a,  and  at  the  lower  end  of.  each  there  is  a  roller,  bearing 
apOB  the  lever*  g,  on  each  side  of  the  machine,  but  seen  only  in  fig.  ISt,  which  leven 
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'vben  depraaasd,  bUdw -Qie  manlding  boiw  to  dMMnd,  aod  n«t  npon  thebad  or  tall*  M 


In  Uui  p<«lt!on  of  the  mscMne  reetiiig  upon  tiie  bed  or  table,  tbe  briclr-enrth  ia  b>  b« 

S laced  upon,  uid  spresd  over,  the  top  of  the  frame  e,  by  tbe  bands  of  workmen,  trhen 
le  deecsnt  of  the  plunger  or  pistons  tee,  vilt  eanie  the  earth  to  be  forced  into  Uie 
moidda,  and  tiie  bncks  to  be  fonned  therein.  To  effect  this,  rotatory  pover  is  to  be 
applied  ta  the  toothed  wheel  i,  fixed  on  the  end  of  the  main  driTina  erank  diaft  k  t, 
which  on  reTolvuig  wiS,  bymeani  of  the  crank  rode  I  i,  bring  down  the  bar  a,  with  the 
pistons  or  plungers  eet,  and  oompreasthe  earth  compactly  into  the  monldt,  and  thereby 
form  the  bricks. 

When  this  haa  been  done,  the  bricks  are  to  be  released  from  the  moulds  by  the 
moulding  frame  c  risiiiE  np  &om  the  bed,  a«  shown  in^,  2DS.,  the  pistons  etiU  remain- 
ing depreeaed,  and  beanng  upon  the  upper  snrfltcee  of  the  bricks.  The  moulding  frame 
is  raised  by  means  of  cams  m,  apon  the  crank  shaft,  which  at  this  part  of  the  operation 
are  brought  under  the  levers^,  for  the  purpose  of  raiung  the  cams  and  the  slimngTodl 
/  into  the  position  shown  m^g.  206. 

The  bricks  hsTing  been  thus  formed  and  released  from  their  moolds,  they  are  to  be 
removed  from  the  bed  of  the  machine  by  pushing  forward,  on  the  ft«nt  «d<;  freah 
boards  or  pallets,  which  of  coarse  will  drive  the  bricks  out  upon  the  other  side,  wbeoe* 
they  are  to  be  removed  by  hand. 

'Aiers  is  to  he  a  small  hole  in  the  centre  of  each  pallet,  and  also  in  the  bed,  for  tbe 
purpose  of  allowing  any  superfluoua  earth  to  be  prcaeed  throiuh  the  moulding  boxes 
when  the  pistons  descend.  And  in  Order  to  cut  off  the  prcjeetmg  piece  of  clay  which 
would  be  thus  formed  on  the  bottom  of  the  brick,  a  knife-edge  is  in  aome  way  connected 
to  the  bed  of  the  machhie ;  and  as  the  brick  slides  over  it,  the  knife  separaleB  the  pro- 
tuberant lump;  but  the  particular  conatmction  of  this  port  of  the  apparatus  is  consi- 
dered to  be  of  little  importance ;  and  the  manner  of  eSecting  the  object  is  not  clearlj' 
Mated  in  the  specifiuatioo. 

The  patentee  proposes  a  variation  In  this  construction,  which  he  deacribes  in  theae 
worda:  "It  will  be  evident  that  in  place  of  having  the  moulds  to  rise,  they  may,  bj 
suitable  arrangementtv  be  mode  to  descend  below  the  bricks.  In  (his  case,  m  plaice  ol 
the  boards,  stationary  blocks  to  receive  the  pallets  must  be  Sxed  on  the  bed  of  the 
Biaehine,  and  these  blocks  must  be  shaped  in  such  a  manner  as  to  allow  of  the  mouli*" 
passing  over  them :  and  then  it  will  be  desirable  to  use  the  flrat  part  of  mv  improve- 
ment^ thatof  having  the  pallets  within  the  moulds  at  the  time  of  moulding  the  bricks ; 
or  in  ease  of  working  with  exceedingly  atiff  brick-earth,  the  pallets  may  be  dispenaed 
with."  In  1B49,  1, 503,961, lOfi  bricks  paid  duty  in  the  United  Kingdom  ;  the  revenue 
from  which  was  4ei,BB2i.  Sa  Id. 

BRICKa    Mr.  F.  W.  Simms,  C.  E,  oommnnicated  to  the  Institution  of  Civil  Eii- 

Keers,  in  April  and  May,  1B43,  an  account  of  the  process  of  brick-making  for  the 
ler  railway.    The  plan  adopted  ia  called  Blop-mou]£ng,  because  the  mould  la  dipped 
into  water  before  receiving  the  clay,  instead  of  being  sanded  as  in  making  aand-etoek 
briola.     The  workman  throws  the  proper  lamp  of  clay  with  some  force  into  the  mould. 
Is  to  mi  tie  cavities,  snif  then  strike*  off  the  surplus  clay 


it  down  with  bis  hands  tc 


trough  bj  the  side  of  the  moulding  tc      ,  . 

the  Boor,  where  he  carefully  drops  the  brick  from  the  mould  on  its  flat  dde,  and  learea 

hto  dry;  by  the  timo  he  has  returned  to  the  moolding  tables  Mtd  d^>odtad  Uw  Mliptj 


.vGooqIc 


Boold  ik  tha  water  tnagli,  tli«  tMiebiwktr  wiB  Iut*  flibd  flu  ott 
boj  to  eoDTCj  to  the  floar,  whan  Umv  «ie  aUowed  to  dr;.  Mid  M«  Ui 
dioeai  for  bung  bamad  in  olamp*  or  iHtiA.  The  ftT«ngs  prodnot  U 
loving  tabu  :— 


otUrnMotd,  forth* 

J, .._»  then  it«e]ud  utm- 

»T«nge  prodnet  U  ihown  in  the  iol 


Amoflud. 

Danu.*  tf  •««  Fn>d>»  i»  w«Il 

P»du.^«<>.. 

1  moulder        -1 
1  temperet      - 
1  «he«1er       - 
1  Mrrier  bov  • 
Ipick«rbcj   -J 

U                        10,100 

Brtob. 
8M.200 

It  nppeus  that  irtule  th«  proditec  in  Htad-i todt  bncbi  is  to  that  of  ilop-bridu  ia  Iha 
mmt  tlaie  u  30  to  16,  the  unoanl  of  labor  it  u  7  to  4 ;  while  the  qnantitr  of  laad, 
ud  Ac  CMt  oT  labor  per  Ihonuad,  ia  aeirlf  the  wine  in  both  procewea.  The  qaa» 
tttf  «f  cca]  eananmed  la  the  kUa  waa  tx  the  ntl«  of  10  owt.  8Ibe.  per  UKnuaad  Mcki. 
Tlie  coal  of  the  tnicks  wu  3i.   U.  6d.  per  thoannd.      The  ilop-made  brieh*  an 


3!,0U0;  but  that  freqaeaUr  "ao  tnanj  u  37,000,  or  even  fiO,000,  were  fornied.  Tha 
total  amooat  in  Che  atuinkage  of  hii  bricka  waa  ll  of  an  ineb  upon  10  inehe*  in  length  | 
hat  thii  differed  with  the  different  clajra.  Mr.  Binuns  objected  la  the  nie  of  maeUneiT 
ia  iBick-makiog,  becaiue  it  canaed  eeonoinj  onl;  in  the  monlding,  which  cooatitated  no 
■ore  than  aboal  one  eighth  of  the  total  eipenae. 

The  [oincipal  Tarieties  of  brichi  are  called  m(iIm,}lariort,  atocfc),  fHiiIu,  plocti,  and 
•ta^i.  For  the  Gr«t  and  beat  kind,  the  day  waa  wuhed  and  Mlected  with  care ) 
(tocka  were  good  enough  for  oidinarj  boildiiig  pnrposea ;  the  reri  are  inferior.  Tha 
diffeieace  ia  inice  between  ualnu,  paTion,  and  aiocka,waa  IBi.  or  30(.  per  1,000)  be- 
tween (tocka  and  plaeea,  10(.  The  average  weight  of  a  eaad-Btock  hrick  ia  foUf  6 
poooda;  that  of  a  *lop  it  I  ponnd  more. 

I  belieTC  that  the  tilieeona  Mod  on  the  tiirfaee  of  the  tand-atoeki  it  tuefhl  in  IhToi' 
iag  adhesion  of  mortar,  by  Ibe  prodnction  of  a  tilieala  of  lime.  To  tmooth  alominona 
briclu,  mortar  aomelimea  formt  oo  ttony  adheaion. 

Mr.  Frofper,  of  Birmiogham,  makea  bricks  by  preaanre.  The  day  ia  flrat  gionnd 
npon  a  tlip  aila,  an  if  for  making  pollerf,  then  ground  to  a  fine  powder,  and  in  that 
drf  state  it  it  tobjected  to  the  heavy  preisnie  of  nbont  230  torn,  ia  atrong  metal 
monlde,  by  which  meana  it  it  reduced  to  about  one  third  of  its  original  thickness. 
The  cky  seems  to  have  retained  tnffieieat  moistare  lo  give  it  eoheaion,  aad  the  tilea 
are  perfectly  sharp  at  the  edges.  They  being  then  baked  within  segg&rs  by  the  heat  of 
a  kiln,  aeldom  crack  in  the  baking.  The  brKks  thus  formed  are  densra  than  nso&l,  and 
'  hCllba.,  with  a  apeeiBc  gravity  of  2-5. 
■     —  "r.  Hont'a  b  '  ' 


Fig.  iO^,  repreaeata  Hr.  J 


a  brick-making  machine.     The  prindpaJ  wcritliC 


parta  contiat  of  2  eyUndera,  each  eorered  by  an  endleat  web,  and  to  placed  as  to  <bm 
the  fiont  and  back  of  a  hopper,  the  two  sidea  being  iron  plates,  i^aced  to  that  when 
the  hopper  it  tilled  with  tempered  clay  from  the  png-miU,  the  lower  part  of  tha 
hopper,  and  consequently  the  mait  of  day  within  it,  hat  exactly  the  dimensiona  of 
a  fartek.  Beneath  the  hopper  an  eadleaa  chain  travenet  timnltaaeonsly  with  the 
ajorement  of  the  cylinden.  The  pallet-braida  are  laid  at  given  intervals  upon  the 
ehain,  and  being  thus  placed  nnder  the  hopper,  while  the  claj;  is  bronght  down  with 
a  alight  preaaore,  a  frame    with  a  wire  atretcbed  aoott  it  it  projaoted  thrmg  tba 


..jogic 


a  tbat  *  pallet-botrd  oomeg  nndor  the  hoi , 

Tha  chief  object  of  this  mocbiae,  wbtcb  ia  worked  bv  Daad,  ia  to  prodnoe  Kood 
square  compact  bricks  of  uniform  quality,  using  oolj  a  ^ight  presiare.  It  hu  been 
found  to  be  very  difGoult  to  dry  bricks  made  hj  mnchiuerv,  where  a  considerable  prea- 
4nr«  has  been  employed,  beoauw,  befbre  the  evaporation  from  the  centre  of  Uie  eiay  i« 
completed,  the  surfaces  haie  beoome  hard  and  peel  oK  The  present  machine  ia  in 
operatioQ  in  several  parts  of  England,  producing  umallj  about  1300  bricks  per  hour, 
while  each  machine  requires  only  3  men  and  B  boys  to  tead  it,  and  to  take  off  the 
bricks.  The  clot-moulders  are  dispensed  with,  and  the  workmen  are  eommon 
labourers,  so  that  professeil  bri><k-maker9  at  higher  wages  are  not  needed. 

Fig.  208.  shows  Mi.  Hunt's  machine  for  makmK  tiles,  and  it  is  on  Uie  some  prinoiplei 
It  conaista  of  two  iron  oylindan,  round  which  webs  or  bands  of  doth  reTolre,  whereby 
the  day  is  pressed  into  a  slab  of  oniform  thickness,  without  adhering  to  the  cjlinden. 
tl  is  then  carried  orer  «  covered  wheel,  cnrred  on  the  rim,  which  Efrea  tha  tile  th* 
icmi-cyliadrieal  or  other  required  foim ;  after  which  the  tile*  are  poliabed  and  flBlthed 


bj  passlog  tbrongh  three  iron  moulds  of  a  hone-shoe  Ibnn,  m  thown  In  the  centre  of 
the  cut,  while  thej  are  at  the  same  time  moistened  fVom  a  water  cjlinder  placed  above 
Ibem.  The  tiles  are  next  cut  off  to  such  lengths  as  are  wanted,  and  earned  uwaj  by 
U)  endless  web,  whence  they  are  transferred  by  boys  to  the  drying  shelves. 

Flat  tiles,  for  sole  pieces  to  draining  tiles,  are  formed  in  nearly  the  same  maaaer, 
being  divided  bto  two  portions  while  passing  through  the  moulds:  the  quantity  of  clay 
used  for  one  draining  tile  being  as  much  as  for  two  soles. 

The  method  of  making  bricks  in  the  vicinity  of  London  differed  ftom  that  of  almost 
all  other  places,  because  the  materia]  there  employed  is  not  pare  clay,  but  a  loam  of 
a  slightly  cohesive  natnre,  which  will  not  admit  of  its  being  osed  in  the  natural 
ttate  and  burned  in  close  kilns  with  coal;  but  with  an  admixture  of  ashes  it  becomes 
soSeiently  tenacious  to  be  farmed  into  bricIiB,  by  indocing  a  slight  semi-ruBioe,  But 
the  coal-ashes  are  also  of  advantage  in  the  process  of  burning,  becaose  they  enable  the 
fire  to  spread  gradually  from  the  lower  tiers,  through  the  whole  mass  in  the  kiln  or 
clamp,  and  thus  obviate  the  effect  of  an  intense  partial  heat,  where  distinct  eoa3  fires 
are  trusted  to  alone,  whereby  the  bricks  nearest  it  get  vitrified  and  glazed. 

The  brick  kilns  and  damp'  round  Loudon,  and  other  large  cities,  which  are  fired 
with  the  breeie-rubbish  collected  from  dust  holes,  that  contain  the  r^use  of  kitchens, 
Jcc,  emit,  in  consequence,  most  unpleasant  effluvia ;  but  brick-kilns  fired  with  dean 
coke  or  coals,  give  out  no  gases  of  amore  noxious  nature  than  eommon  honsehold  firea. 
The  consideration  of  this  subjeci  was  closely  pressed  upon  my  Btlcntion  on  being  con- 
sulted concerning  an  inj  unction  issued  by  the  chancellor  against  a  brick  clamp  in  the 
Isle  of  Wight,  fired  with  clean  coke  cinders  from  the  steam-engine  furnace  at  Ports- 
month  Dodc  Yard.  The  bricks  being  of  the  description  called  sand-slock,  were  of 
coone  made  in  moulds  very  slightly  dusted  with  sand,  to  make  them  fall  freely  ouU 
The  sand  was  brought  from  Portsmouth  harbor,  and  on  being  subjected  to  a  degree 
ef  heat,  more  intense  certainly  than  it  would  suffer  in  the  clamp,  was  discovered  by  two 
Chemical  witneiMa  to  give  out  traces  of  bydrqchloric  acid.  Not  content  with  this 
tririsJ  inditatioa,  the  a^  chemists,  in  their  evidence  before  the  courts  of  law,  paraded 
•  train  of  goblin  gases,  as  the  probable  products  of  the  pie-adjadicated  clamp. 

As  it  is  well  known  to  the  chemist  that  common  salt  strongly  ignited  in  contact  with 
tDoist  sand  will  emit  hydrochloric  acid,  there  was  nothing  itmarkable  in  the  above 
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Umm  •altuo,  bat  I  HaertunedOat  the  iMid  irith  whieh  tii«  monldi  ware  ubrewei  vonld 
giTa  oat  no  h jdrDcUorio  uid,  >t  ft  hmt  equal  at  lea>t  to  vbat  th«  bricks  were  expoiad 
to  ia  a  damp  10  or  13  het  high,  aod  flred  at  ita  botUHn  only  vilh  a  layer  ol  cmden 
■  or  4  inehee  ttiitk.  Bat  I  further  demonitrated  Ibat  the  entire  Bubctance  of  the  brick 
with  ita  Boanty  film  of  sand,  od  being  eipoaed  to  iEoitJOD  in  a  auitable  apparatm^  ga*e 
oat — not  hydrochloric  or  any  other  oorroaiTe  acid,  bat  anunonia  gas.  Henoe,  the 
•Orations  that  the  clamp  set  forth  a  host  of  acid  gasee  to  blight  the  Deighbouring 
trees,  were  shown  to  be  atterlj  gronndleas ;  on  the  oontrair.  the  ammonia  eTolved  from 
the  heated  clay  would  act  bennBciall  J  apon  TegetatioD,  while  it  was  too  tmailin  quantity 
to  annoy  any  human  being.  A  few  yards  to  leeward  of  a  similar  olamp,  in  foil  actirity, 
J  could  perceive  no  offtnsiTc  odour.  All  ferraginoni  olay,  when  exposed  to  the  atmo- 
sphere, absorbs  anmoni*  &oat  it,  and  of  eoone  emits  it  again  on  being  gently  ignited. 
It  ii  a  reproadi  to  Hiienee  whoi,  aa  is  the  abora  oas^  it  lends  itMlf  to  jndidal 
prgodioe  and  oppression,  « 

Heena.  Whall«y  and  LighloUer  h«Te  pateat«d  appa.-«tn«  tot  manolaetnring  brioka 
and  titea,  which  combines  the  pog  mill,  pressing  cylinder,  screens  and  die-plate  all 
in  (me  machine;  thereby  effeotinsgreat  economy  m  time  and  labour,  and  also  in 
the  coat  of  the  machinerj  itaalt    TDa  oombination  alone  is  claimed. 

BRDiarrONK     (Sou^Tr.i  Se/iuMQtna.)    Sulphur,  which  M«. 

BKITANNU  TUBIJLAB  BHUXJE  (ppim.ing  of  Ou^  Ite  opoiing  of  this  mao- 
nifleent  atructure,  looked  forward  to  with  so  mnch  interest,  eame  off  on  the  filh  of  HaraS, 
IMS,  at  dawn  with  the  grandest  snoeeas.  At  preoisslj  seven  o'elook,  the  adTsnturona 
convoy,  pn^eaaiiig  at  a  speed  of  seven  miles  an  hoar,  was loataiKbtof  in  the  recess  of  tha 
vast  troa  corridor.  Instead  of  being  driv«a  through  with  a  £aMt«h  bdiMtive  of  a 
denre  on  the  part  of  thoM  who  manned  it  to  get  m  and  oat  with  tM  utmost  expedition, 
the  locomotives  were  propelled  at  a  slow  and  stately  pace,  with  a  view  of  boldly  proving 
\n  meana  of  a  dead  weight  the  calibre  of  the  bridge  at  evaiy  haiard.  He  totAl  weight 
M  the  locomotivea  wa*  90  tona,  The  appearance  of  the  interior  of  tlia  tube  during  the 
e^MTiment  was  of  a  novel  and  remarkable  character.  He  locomotives  were  brought 
to  a  standstill  in  the  eenUv  of  each  of  the  gr«at  apan^  without  causing  the  lightest 
A«in  or  deflection.  The  flnt  proeees,  that  of  goin^  through  the  Cabs  and  returning, 
eSeapied  altogether  10  minatea.  The  second  experimental  convoy  that  want  throuM 
eonsated  o(  S4  heavily  laden  waggons  filled  with  huge  blocks  erf  Biymbo  coal,  in  all, 
engines  iaduded.  an  aggregate  weight  of  800  tons.  TUs  was  diawu  delitwrateiy 
throogh,  at  the  rate  of  nvm  awht  to  ten  miles  an  hour,  the  steam  workii^  at  quarter 
power.  Dnring  tlie  paMage  of  t)u^  eiparimental  train  through  the  tnb^  a  breathless 
silenee  prevailed  until  the  train  rashed  out  exnltin^y,  and  irith  coloon  flying,  on 
the  other  side  of  the  tabs,  when  loud  aoolamations  aroec^  fallowed  at  intervals  by  tfa« 
rattie  of  artillery  down  the  Straits.     Upou  the  return,  which  occupied  about  seven 


_  .  . .,  IS  ensued,  and  during  the  progress  of  the  ti 

stood  upon  its  t^p  to  aseertain  any  poesible  vibration,  reported  they  could  detect  no 
sensible  deflection.  An  ordeal  stronger  still  wai  then  resorted  to  ;  a  train  of  200  tons 
^  coals  was  allowed  to  rest  with  ^  its  weight  for  two  hours  in  the  centre  of  the 
Carmartfaenshire  tnb«^  and  at  the  end  of  the  time,  on  the  load  bein^  removed,  it  was 
Iband  to  have  caused  a  deflection  of  only  fom^tenths  of  an  inch.  It  is  remarkable  that 
this  amount  of  deflection  b  not  so  mnch  aa  one  half  hour  of  sunshine  would  produce 
upon  the  structure  it  being  moroortr  calculated  irith  confidence  that  the  whols  bridge 
m^fat  wiUi  safety,  and  wiuiont  ii^jory  to  iteeU  be  deflected  to  the  extant  of  1 S  inches. 
Ihcse  loads,  it  is  meat  raatMial  to  remember,  are  immensely  more  than  the  bridge 
win  ever  be  called  on  ta  bear  in  the  ordinary  run  of  tratto,  tfaoDgh  the  an^neen  are 
of  opinion  that  it  woald  snpport  with  eaa^  and  vrithout  moch  show  of  deflection,  a  dead 
weight  on  ita  centre  irf  1,000  tone.  Twelve  milaa  an  hour  is  the  limit  of  speed  at  which 
Hr.  Stephenson  intends  that  trains  Ihall  at  first  go  through,  more  particularly  as  there 
are  diarp  carves  at  the  termini  of  the  tube. 

The  effect  of  the  recent  barricane  on  the  calibre  of  the  tube  has  Jlroved  that  its 
lateral  aurface  strength  is  saffieienl^.and  far  more  than  auffleient,  to  reaiit  the  strongest 
wind.  It  ia  calculated  that,  taking  the  force  of  the  wind  at  BO  Iba.  en  the  square  foot, 
an  eiccaaive  supposition,  the  reaistance  offered  by  the  bridge  would  ba  800  tons  X  S  = 
too  too^  wfaicb  is  not  two'thirda  of  its  own  weight.  The  wind  going  at  80  miles  an 
hcDT,  the  nuh  of  a  hurricane  would  only  press  in  the  ratio  of  128  tons  on  the  aide.  It 
it  intended,  when  both  tubea  ara  up,  to  brace  them  t^ethcr  with  atayi,  BO  aa  tc 
any  poauble  oscillatioo, 

He  great  work  has  no' 
TaUcrtPs  snspenaion  bridge  took  ^(^t  year*. 

He  floating  and  actoal  transference  of  the  tubes  have  occupied  since  June  lost,  a  si 
paring  when  Um  balk  <X  the  ^brie  is  taken  into  coniidemtinb    Qreat  fear*  n 
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sDtartainw]  for  itf  aaietf  during  tli«  Ut*  mlMt  from  th«  neolkotian  in  tltii  put  of 
the  oountTT  of  the  dBHugs  done  to  Telford^  inipenuoo  bridge. 

BBlTiSU  GUM.  The  trivial  nune  giTen  to  itarch,  iltered  bj  a  alight  oalcination 
in  an  OTen,  vhanibj  it  aeminte*  the  appMnuuw  and  aoquire*  the  pioperUee  of  giUDi 
being  aolnble  in  oold  w»ter,  and  fonoi^  in  that  *tate  t,  pa«ta  v«U  adapted  to  tkukaa 
tlie  colanre  of  the  calico  printer.    Bee  DBzmra  and  Stakb, 

BEOMIN^  one  ot  the  archna)  element^  which  being  developed  frotn  iti  combination* 
at  the  |X)eitiTe  pole  of  Uie  Toltaio  circniti  haa  beta  therefore  deemed  to  be  idio-eleet(o> 
poeitiTe  like  oznen  and  ohlorine.  It  deriTst  iti  name  from  its  naiueona  smell,  B^ufud 
/aUr:  It  oeoun  m  Tariona  aalitie  spring*  on  dia  oootiaent  of  Enropc^  in  those  of  Aahbj 
de  la  Zonohc^  and  some  otben  in  f^gluid ;  in  the  lake  Asidialtites,  in  *p(nlge^  in  eouM 
marine  planta,  in  an  ore  of  line,  and  m  the  cadmium  of  Bileaia.  At  ormnarj  tempera 
tores  it  la  liquid,  of  a  dark  brown  colour  ia  matt,  bnt  of  a  hyaeiDth-red  in  tihin  lajera 
Its  smell  is  rank  and  diaagreeable,  somewhat  like  Uiat  of  chlorine.  It  hat  a  Terv  cauttio 
taata.  Ita  specific  gravity  is  %'9M.  Applied  to  Uie  skin  it  eoloon  it  deep  Telloir  and 
oorrodesit.  One  drop  pat  within  Uiebillof  abirdaoffioea  toMll  it.  It  combine*  willt 
o^gen  with  feeble  afimitr,  fanning  bvomie  aoid.  It*  attraction  for  hydrogen  being  far 
more  energetic,  it  forma  tAerewith  a  strong  acid,  the  hjdrobromie. 

BrominediaMlTWTerysparinglyinwater,  but  iti*  vary  soluble  in  alcohol  and  ether. 
It  «iMi]UnM  with  carbon,  photphom%  eolphnr,  and  ehlorin^  aa  well  a*  with  most  of  the 
metal*.    f>om  it*  Bcardty  it  ha*  not  hitherto  bean  applied  to  any  purpose  in  the  ait% 


BRONZE.    A  compoi  „  . . 

little  lino  and  lead  are  added.  This  alloy  ia  much  harder  than  copper,  and  was 
employed  by  the  ancienta  to  make  swords,  hateheta,  Ac,  before  the  method  of  working 
ir«n  was  generally  understood  The  art  of  casting  bronte  (tatne*  may  be  traced  to  the 
most  remote  antiquity,  bnt  it  waa  firtt  brooght  to  a  oertain  degiM  of  refiiwmeat  by 
Tbeodoro*  andBcecneof  Samoa,  about  100  years  before  the  Ohristjan  era,  t«  whom  the 
inTcntion  of  moddlin^  ia  Hcribed  bv  FUoy.  The  an<n«nt*  were  well  aware  that  bj 
alloying  copper  with  tm,  a  more  ftisible  metal  wm  obtained,  that  the  process  of  "■■'■■r 
was  therefore  MDdered  eMier,and  thi^the-statae  was  harder  and  more  durable  i  affl 
yet  they  fre<]nentJy  made  them  of  capper  nearly  pore,  becauss  they  possessed  no  oii 
of  determiiuDg  the  proportioneof  their  alloys,  and  because  by  thair  mode  of  manaf 
the  firc^  the  copper  Decame  refined  in  the  eoone  of  malting  as  has  happened  to  ni  _ 
founders  in  oar  own  days.  It  was  during  the  reign'of  Alexander  that  bronie  statuary 
received  ita  greatest  eitcnsian,  when  the  celebrated  artist  Lysippu«  saccerded  by  new 

froceseea  of  moulding  and  melting  to' multiply  groups  of  statues  to  eueb  a  degree  that 
liny  called  him  the  moi  of  AUamder.  Boon  afterwards  enormous  bronie  colotsnses 
were  made,  to  the  height  of  towers,  of  which  the  isle  of  Bhodea  possessed  no  lees  than  one 
hundred.  Hie  Roman  consul  Uutianus  found  8,000  broDio  stataee  at  ALheni^  8,000  at 
Bhode^  as  many  at  Olympia  and  at  Delphi,  althouf^  a  great  number  had  been  previously 
oarriad  off  from  the  last  town. 
In  fonning  eoch  statnea,  the  alloy  should  be  eapable  of  flowing  readily  into  all  tb« 

Earia  of  the  mould,  however  minute ;  it  ilieuld  be  hard,  ia  order  to  resist  accidental 
lows,  bs  proof  agunit  the  ioSuence  of  the  weather,  and  be  of  snob  a  nature  aa  ta 
acquire  that  greenuh  otidiied  ooat  upon  the  surbce  which  is  so  much  admired  ia  the 
antique  broiiHa  called  patina  anaqna.  The  chemical  oomposi^on  of  the  bronie  alloy 
ia  a  matter  therefore  of^the  first  moment.  The  brothers  Keller,  celebrated  founders  in 
the  time  of  Louis  XIV,,  whcae  aheft^ituvTt  are  well  known,  directed  their  att«utiim 
towards  this  point;  to  whiuh  too  little  importance  ii  aUAched  at  the  present  day.  Tha 
statue  of  Deaaix  in  the  place  Dauphine,  and  the  column  in  the  Flaoe  Vend6ins,  ara 
noted  specimens  of  most  defective  workmanship  frcHU  miamanagement  of  the  alloys  of 
which  they  are  composed.  On  analysing  separately  specimens  taken  from  the  bas- 
relieb  of  the  podeatal  of  this  oolomn,  from  the  shaft,  and  from  tha  iapital,  it  was  found 
that  the  &nt  contained  only  6  per  cent  of  alloy,  and  94  of  copper,  the  second  much  . 
lea^  and  the  third  only  0-21.  It  was  therefore  obvious  that  the  founder,  unskilful  in  the 
melting  of  bronit^  had  gone  on  progressively  refining  his  alloy,  by  the  oiidizement  of 
the  tin,  till  he  had  ezhaust«d  the  copper,  and  that  he  had  then  worked  up  the  refuse 
sGOiM  in  tha  upper  part  of  the  oolnmn.  The  oannona  which  the  govemioent  faniishtd 
him  for  easting  the  monument  consiated  of — 

Copper    -  -  -    89-800 

Tin  -  -  -    10«40 

Lead  -  -      Oioa 

Silver,  riuc^  iron,  and  loss      0-49B 
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Tlw  inaljau  Vt  Uie  bronie  of  the  status  of  LouU  XT.  via  *■  UXio-wHf— 
Oof/ftr    83-44    Iti  ipMsiAtglsTitj 'raS<US. 
Zino         10-80 
lb  4-10 

■U»A         S-16 

100-00 

"nw  iDoT  mort  pivper  fbr  bronte  medabThieh  arefo  be  liwrward  strttek,  is  cnmpated 
tfftmSto  IS  paiti  of  tn,  and  from  OS  lo  SB  of  copper ;  to  which  if  two  or  iIitm  part* 
h  Ihe  bnabwl  oif  nne  be  added,  (her  will  make  it  usnme  a  fluer  bronze  lini.  The  Maj 
ft  Ibe  Kdoi  b  fnimaa  for  tUt  (A'ect  The  iD«.al  ibonld  be  mtyected  lo  three  or  four 
neeeHTC  ilaiiipa  of  the  press,  and  be  •oftened  between  each  Idow  by  being  healed  ud 
^■aged  iit0  coU  water. 

TbeknateoT  brib  or  beD- metal  Ueonpoeed  in  lOD  parts  of  copper  78,  tin  22.  TUi 
•Dot  tai  ■  Eae  compact  sraia,  is  verf  fusible  and  iooorons.  The  olher  niela]!  sometimei 
added  ue  iBlber  prtjwSeMl,  lad  merelr  inereaK  the  profit  of  the  fiinnd en.  Somi  of  llie 
EogUsh  brih  eoansi  of  80  copper,  lO.I  tin,  9-6  linc,  and  4-3  lead;  the  latter  metal  when 
m  laeh  la^  qnwatitj  is  apt  to  eaiue  intolated  diops,  hnrlftd  to  the  nnifonnitf  cf  tb« 

■fte  fant-faiiu  ati  cifnitah  of  hromt. — The  Chinete  make  nse  of  bronie  instmiomti 
fxfed  bf  ibe  bumner,  which  are  very  thio,  and  raised  up  in  the  middle  i  they  are  ealled  ■ 
gngs,  fraa  tbe  word  Itlnnmg,  which  si^ifies  a  beU.  Elaproth  has  shown  that  they  eo'o- 
tiii  BoUnaf  bat  iH^tper  and  tfaii  in  the  proportions  of  78  of  the  rormer  rnelal  and  22  of 
Uie  IMier,  Their  epeeiAe  graTitj  is  8-818.  This  alloy  when  newly  c««l  is  as  brittle  as 
flsK,  bat  bf  being  t^i^eil  at  a  cberry-ted  beat  into  cold  water,  ind  confined  between 
1*0  dim  of  iron  U>  keep  h  in  shape,  it  becomes  tongh  and  malleable.  Tbe  eymbab 
nssi  of  80  parti  eopper  and  SO  tin. 

Bnne  resacb  natnn)lj  brittk  may  be  made  lenaeloas  by  the  tame  In^enjoa*  process 
fw  wUA  te  world  it  indebted  to  M.  Dareet.  Bronie  marton  for  ponndiog  baie  their 
fape  tmqiercd  la  Ike  Mme  way.  AncienI  warlike  weapons  of  bronze  were  Tirioosly  conw 
TDindid ;  iwonls  were  fbrmed  of  87^  eopper,  ami  12J  tin  in  100  parts ;  tlfe  tpringi  of 
bairiK  eoanmed  of  97  copper,  and  3  tin. 

CoaoB  mdal  coniisb  of  abotit  00  or  91  copper,  and  10  or  9  of  tin.  From  tbe  eiperi- 
nati  if  PnpBciiw-d'Antony,  made  at  Torin.  in  IT70,  it  appean  that  the  moit  proper 
■llo;  ^  great  gnat  is  from  12  to  14  parts  of  tin  to  100  of  eopper )  bnt  tbe  Comie  Lainar 
Idliar  NBeladed  fitmi  bis  experjmenls  made  at  Donay,  in  1786,  thai  neier  less  than  B. 
nof  siHcthaB  11  of  tin  (boold  1>e  employed  in  100  parts  of  bronze. 

^  smnMBl*  of  iironzt. — This  kind  of  bronte  should  be  easy  of  fasion,  and  take 
perlmiy  (ke  impnsrion  of  the  moold.  llie  alloy  of  copper  and  zinc  is  when  fbied  of  a 
puty  enasJBlenee,  does  not  make  a  sharp  twA,  is  apt  to  absorb  too  much  amalgam,  ii 
ikhlc  to  Bade  in  cooling,  and  is  too  tooch  or  too  soft  for  the  chaser  or  the  turner.  Were 
Uk  qitulity  of  «iiic  iDTCased  to  make  the  metal  harier,  it  wonld  lose  Ihc  jellow  eolor 
nHibk  10  (be  giUer.  A  fbrnfold  combination  of  copper,  zinc,  tin,  and  lead  is  preferable 
it  oskiag  sod  ornamental  hnmie  articles ;  and  the  followii^  proportioDS  are  probaUf 
l^  btst,  as  they  suite  closeness  of  grain  with  the  oiber  good  qualities.  Copper  62,  nae 
IS,  th  3  or  I,  lead  1}  tn  3.  la  the  alloy  which  coaUini  moet  lead,  (he  tenacity  is  dt 
Bigtthed  and  the  density  is  increased,  which  is  preferable  for  pieces  of  small  dimensioBt 
AMiktrdkiy,  which  is  said  to  reqnire  for  its  gilding  only  two  thirds  of  the  ordinary  qnait- 
%  cf  pAi,  has  the  foUowing  eompoeition  j  copper,  82257 1  zinc,  17-481  ;  tin,  0-238  j 
>nl,0014. 

IViatiqBebrataeeQiar  fsgirentoSKtu^  ond  olher  objects  madeftom  these  alloys  br 
■be  Uoviag  process  ^— Two  draebms  of  sal-ammoniac,  and  half  a  drachm  of  salt  of  sorrel 
(^tKuiate  of  polasli)  areto  be  diMolved  in  (bnrteen  onnee  measures  (English)  of  color 
kvitatfar.  A  hair  pouil  being  dipped  into  this  solotitm,  and  presnd  gently  betWMa 
Ti«i.L  SO 
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tb«  flngen,  ii  to  be  robbed  eqoallT  dtet  the  dean  nuftea  of  th«  olg«et,  tlightlr  wumel 
In  Ilic  mat  or  it  ■  Etofe ;  and  Ilie  operation  ii  to  be  repealed  till  the  wiihed-G»'  ihade  n 
obtained.     (See  GiiDina.) 

The  bronze  founder  onght  to  melt  hitnteiab  Tapid]T,in  otdertoprerentlhe  loMof  tfc, 
line,  and  lead,  br  their  oxydiiement.  RererberetDrr  fumacet  have  been  long  lued  ftir 
Ihit  openlioD ;  (he  beet  being  of  an  elliptical  form.  The  Tainaeei  with  dome  topi  are 
employed  hy  the  bell-foanders,  because  their  allor  being  more  huible,  they  do  not  require 
ao  intenee  a  heat ;  bnt  the;  aim  iroold  find  their  advantage  io  nsing  [he  most  rapid  mode 
of  ftition.  The  surface  of  the  mellinjc  metalg  ehould  be  corered  i>iUi  small  ehareoal,  oi 
eoke ;  «iid  when  the  tine  is  added,  it  should  be  deiteroosly  Ihmst  to  the  boiiom  of  the 
melted  copper.  Immedtatelj  ader  stirring  the  melted  mausoas  lo  incorporate  its  ingre- 
dients, it  should  be  poured  out  into  the  moulds.  In  general,  the  metals  ntosl  easily  al- 
tered bf  the  fire,  as  the  tin,  should  he  pot  in  hut.  The  cooling  should  be  as  qniiji  as 
.  possible  in  the  noQlds,  lo  prerent  the  risk  of  the  metals  separating  fiom  each  other  in 
the  order  of  their  density,  as  they  are  very  apt  to  do.  The  addition  of  a  little  iron,intlM 
form  of  tin-plate,  to  bronze,  is  reckoned  to  be  advantageoai. 

One  part  of  tin,  and  two  parts  of  copper  (nearly  one  atom  of  tin  and  four  (d*  copper,  m 
more  exactly,  100  parts  of  tin,  and  216  copper),  fonn  the  ordinary  specnlnDi  metu  oTi^ 
fleeting  telescopes,  which  is  of  all  the  alloys  the  whitest,  the  most  brilliant,  the  hudet^ 
and  the  most  brittle.  The  alloy  of  1  part  of  tin,  and  10  of  capper  (or  nearly  one  atom 
t^  the  farmer  to  eighteen  of  the  latter),  it  the  strongest  of  the  wbde  series. 

Ornamental  objects  oT  bnmze,  aiUr  being  cast,  are  eommonlj  laid  upon  red-hot  eoab 
till  they  take  a  dull  red  heal,  and  are  then  exposed  fat  some  time  to  the  air.  The  biii>- 
face  is  thereby  freed  from  any  greasy  mailer,  some  portion  of  the  sine  is  dissipated,  the 
alloy  assumes  more  of  a  coppery  hue,  which  prepares  for  the  subsequent  gilding.  The 
blade  tinge  which  it  sometimes  gels  from  the  fire  may  be  removed  by  washing  it  with  a 
weak  acid.  It  may  be  made  Tery  clean  by  acting  upon  it  with  nitric  acid,  of  specific 
gravity  1-324,  to  which  a  little  common  salt  tmd  sool  have  been  added,  Ihe  latter  bein; 
of  doubtful  utilityj  aiter  which  it  moat  he  well  washed  in  water,  and  dried  with  rags  or 

BaoKziNo  is  the  art  of  giving  to  objeeu  of  wood,  plaster,  fce.,  tneb  a  surface  as  nakei 
them  appear  as  if  made  of  bronze.  The  term  is  sometimes  extended  to  signify  the  pn^ 
duetion  of  a  metallic  appearance  of  any  kind  upon  snch  olyects-  They  oogbt  £nt  to  be 
smeared  over  smoothly  with  a  coat  of  size  or  oil  vanish,  and  whei  neariy  dry,  the  aie- 
lallic  powder  made  from  Datch  foil,  gold  leaf,  montie  gtjd,  or  predpitaled  copper,  is  to 
bf  applied  with  a  duslin;  bag,  and  then  robbed  over  the  nirlhee  with  a  linen  pad  t  n-  the 
metallic  powders  may  be  mixed  with  the  drying  oil  beforehand,  and  then  applied  with  K 
brush.  Sometimes  fine  copper,  or  brass  filings,  or  mosaic  gold,  are  mixed  preriooity  with 
some  pnlreriEed  bone-ash,  and  then  applied  in  either  way.  A  mixtnre  of  these  powder* 
with  mucilage  of  gum  arable  is  used  to  give  paper  or  wood  a  bronze  appearance.  The 
mrfaee  must  be  aflerward  bnmiihed.  Copper  powder  precipitated  by  dean  ptalesof  ironj 
&om  a  solnlion  of  nitrate  of  copper,  aAer  being  well  washed  attd  dried,  has  been  em- 
ployed  in  this  way,  either  alone  or  niixed  with  pulverized  bon&«sh.  A  finish  is  given  tit 
works  of  tbis  nature  by  a  coat  of  spirit  vamish. 

A  white  melallic  appearance  is  given  to  plaster  figures  by  mbbii^  over  them  on  amaU 
gam  of  equal  parts  of  mercury,  bismuth,  and  tin,  and  applying  a  coat  of  varnish  over  it> 
The  iron-colored  bronzing  is  given  by  tdaok  lead  or  idumbago,  findy  polveriied  mi4 
washed.  Basts  and  other  objects  made  of  oast  iron  acquire  a  bronze  aapoet  by  being 
well  cleaned  and  plnnoed  in  solution  of  solphate  of  copper,  wherebj'a  tbin  film  otthu 
metal  is  left  upon  the  iron. 

Copper  acquires  b;  a  eert^n  treatment  a  reddish  or  jellowisb  htis,  in  oonseqaenoe  of 
a  Uttle  oxide  being  formed  upon  its  siirface.  Coios  and  medals  may  Em  handsomely 
lironEed  as  follows :  2  parts  of  verdigris  and  1  part  of  sal  ammonias  are  to  be  dis- 
solved in  vinegar ;  the  solution  is  to  be  boiled,  skimmed,  and  diluted  with  water  till  it  bu 
only  a  weak  Tnetollic  taste,  and  upon  further  dilution  lets  &11  no  white  precipitate,  lliis 
solution  is  made  to  boil  briskly,  aud  is  poured  upon  the  otgects  to  be  bronzed,  which  are 
previously  made  quite  dean,  particularly  &ee  from  grease,  and  set  in  another  copper  pa& 
This  pan  IB  to  be  pot  upon  the  fire,  that  the  boiling  may  be  renewed.  'Die  pieces  tindar 
operation  must  be  so  laid  that  the  solutian  has  ireeaeaeestoeTerypobtof  theirauilBce. 
Tke  copper  hereby  acquires  an  a^eable  reddish  brown  hn^  mthont  losing  ita  lostra. 
But  if  the  process  bo  too  long  coatmned,  tbe  coat  of  oxide  become*  thick,  ana  makes  tite 
objects  appear  scaly  and  dull  EeDce  they  must  be  inspected  every  five  minute*,  and 
be  taken  out  of  tbe  solution  the  moment  their  colour  arrives  at  the  desired  sbade,  II 
the  solution  be  too  stronj^  Che  bronzing  comes  off  with  friotioti,  or  (he  ooppergeta  covered 
with  a  white  powder,  whieh  become*  green  by  exposure  to  air,  and  flie  labour  is  cob- 
•equently  lost  The  bronzed  pieces  are  to  be  washed  with  many  repeated  wotei^  and 
oarefuUf  dried,  otherwise  they  wotUd  infiJlibJy  torn  greea    To  give  fresh-made  brooM 
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■ad  s  wA  ng  or  bntk  mohteaed  niih  tkia  Mlntion  ii  to  be  nifefaad  otst  Uk  cImb  bri^ 
■eul,  till  iU  MrihM  bieoMii  Miir^  dry  b;  the  iHctioa.  Thi*  proem  nMt  be  repeal- 
ed Mreral  tiMMS  lo  pradoce  the  lUl  effeet)  add  the  obieet  thoold  be  kepi  a  litle  warm. 
Copper  aeqaim  Terr  readilT  a  Imnra  eolor  bj  rnblniig  it  witb  a  aohuioa  of  the  ''^m™ 
lim  «f  enlpbur,  v  Mt^umt  ef  potaafa. 
Th»  Cbikeae  ate  Mid  to  bmue  tkeir  copper  veeaelt  br  taking  2  oiuiee*  of  veidi- 
""  ....  gofaala  


poWdDi  making  Ih^  into  a  parte  with  Tineaai,  and  *pre«uliag  lUt  ptcttr  Ibtdt  like  a 
pigment  on  the  eaifteea  prervmulr  brightened.  The  piece  ii  then  lo  be  keld  a  little 
vhileorcra  lie,  till  it  benaci  aaifbnn^  healed.  Ii  it  nan  cooled,  washed,  and  dried) 
after  Thick  it  la  treated  in  the  mmg  -nj  once  aad  again  till  the  wished  fiw  eolor  it 
obtained.  An  addition  of  lalphate  of  copper  make*  the  color  incline  more  to  eheatnnt. 
4fewn,attdcfbontxiMcetorellaw.  It i*  oirwitm  that Ihe cianabar prodncea  attain  coat 
of  sal|diarM  of  eomxr  npca  the  aorikee  uC  th«  vcMd,  and  might  ^obablj  be  naed  witk 
■fr  itidf. 

raace  of  aatiqae  hrooia  to  modem  ertielee,  we  •hoold  diMoIre  1 
I,  3  parte  of  cream  of  tartar,  aad  6  paru  of  eonmoa  salt  te 
ler,  aad  i^  with  the  eolntion  B  paria  of  a  anlation  tt  nitrate 
of  eopper  of  apeeifie  gravitr  1-160.  Iliii  eompcnuid,  whes  applied  repealcdtr  in  • 
■otenlelf  dnmp  plaee  lo  braoae,  giraa  it  ia  a  ebott  time  a  datable  green  c««^ 
which  beeowwe  br  degreai  Tcxy  beaatifaL  tton  tail  give*  it  a  TcUowith  tiagt,  leee 
Mh  a  tlubh  caiC    A  krge  additwa  ef  aal  ammoniae  aeederatei  the  operation  of  Iha 

I  artiele  mndi  OMd  «(  bte  in  the  de«aratiT«  painting  of  lu 

' —  Aad^  fcom  that  of  btigbt  gold  to  orai 

1  ia  piodiMed  from  an  alloy  ^  18}  of  ooj , 
■from  eopper:  da  paler,  copper  and  a  Twy  little 
of  Terdigrii:  anouer  fine  orange  hj  14}  copper 
and  Ii  imo :  a  beantifdl  pale  gold  from  an  uloj 


Sjof 

vne:  green  bnmie  with  a  proportion 
and  I]  noo :  another  do.  1>1  copper 
oftbe  two  metal*  in  atomie  proportiona. 


ne  aUof  ii  laminated  into  very  fine  letTea  with  oareM  sunealinft  and  thee* 
leTigal«d  mto  impalpable  powden  alou  with  a  film  of  fine  oil  to  prevent  ozidiiem 
aad  M  favonr  the  tefigatioa.  Ihia  Ssrembarg  mannOwtpre  hai  been  meeeaaR 
'      d  hare  by  Mr.  BMcma. 


._ ^  , .  .. .     .  diheencMr. 

Till  llnul  kiniliiflirinrninnlillMinaaiawie.  ill  irhlrh  derir  aad  hright  linni  ria  thrnngh 
the  brown  ground. 

Thii  operalioa  eoniirts  in  prodaeing  a  Ter;  thin  nnifbrm  film  of  ox^de  or  rut  npon  llM 
no,  aad  fh^  a  ^oaa  to  its  •oiAce  br  rnbUng  wax  orer  it,  or  coating  it  with  a  ihd- 

ipeedOr  and  weU.    The  dteet 
I  with  the  npcc  of  mniiatii 

nitrk  Mid,  wQl  anaww  the  Mme 

material  need  for  bcowning,  i*  the  baiter  or  dikxlde 
'    being  tabeerrient  to  ilue  purpoee,  haa  been  called 
'  with  olifc  oil,  and  rahhed  apoa  the  iroa  *ligbtl]r 
^  «  Ihe  air,  till  the  widMd-fbr  degree  of  brownii^  ie 

pradneed.  A  liule  afoaJbrtk  li  rabbed  on  afler  the  aatimoBT,  to  qaieken  iti  operation. 
Tttt  brown  barrel  noM  be  then  earelUIr  cleaned,  waehed  with  water,  dried,  and  finallr 
priiabed,  either  br  (be  ited  hnraidiar,  or  mhhed  with  ^lito  was,  er  Tanlthed  with  a 
eolmioii  of  2  oaneet  of  thdtee,  nd  three  dnehoH  of  dragon's  bkud,  ia  2  qnatti  of  tpiril 

l^e  followiag  proeese  maf  abe  be  reeeBmendedt  Utke  ■  aolalioa  with  half  na 
oonee  of  affnafoiti^  half  an  onnae  of  eweet  ipiiit  of  nitr^  I  onnoe  of  spirit  of  wioe^ 
t  otueea  of  snlphate  of  ooppsr,  and  1  ounce  of  tinotnT*  of  iroi^  in  so  much  water  as 
winBIla)tc«etheraqurtmMs«ireL  The  gon  barrel  t«b«  brownad  mnst  first  of  all  be 
filed  andpo&bed  bri^^  and  then  nibbed  with  ondakad  lime  aod  water  to  clear  awaj 
all  the  grease.  Its  two  ends  most  now  be  atoiroed  with  wooden  rods,  which  maj  serve 
"      andHMtonehJiotemiMtbefiUedwiaiwaz.    Tlie  barrel  is  then  to  be  rubbed 


lU  the  grease, 
la  haiMlei^  am 


1inth«in> 

'til  Dl«ntr of  boCiiurlrvter.  ooutBinin^ , , „ 

i.  Bad  ooaUd  -with  (lidl-Uo  Tarniih,  for 

whioh  porpoH  the  b«rrel~miwtbehei -  .    •  ,.  .   _    „ 

poUihed  Tith  •  {n«(ia  of  lurd  wood. 


b«  nibb«d  OT«rfinjt  wWum  dilot* 
unafortn  and  viosrar,  iaiz«d  irith  ■  lohition  of  bin*  Tibial ;  WMhed  and  dned,  uid 
rubbed  wiUi  k  hard  briuli  to  removt  any  wotlm  of  eopper  irtiioh  may  be  preoipiteted 
DCOD  it  from  the  Rulph&te. 

'  Btatuee,TMe«,bM-r«1ia&,aiidotherobjeatomadebfgfpaaii^iuybsdDKblTbraBca^ 
and  bear  eipoanra  to  th«  w«aU>er  better  than  after  tfi«  ordiiiHT  oil-TaniMli,  hj  tk« 
•fftUovlng  proceas: — PrepsM  •  M^  feom  Iin*»«d  oil,  boil«d  vnh  eauatio  soda  ky, 
.  to  whieh  add*  lolalioDOf  eoBUDOn  wll^MidMiMeiibtttait  by  bdiliii^  till  it  beoMiMa 
•omeirbBt  granolkr  upon  tiie  anriaoe.  It  ia  th^  throim  upaa  a  piese  of  linw  olotb, 
and  itrained  vitli  moderate  prenara.  Wliat  paaaes  throogli  ia  to  be  diluted  witti 
boUJDg  -water,  and  again  filtwed.  On  the  otber  hand,  4  parta  of  blue  vitriol  and  1 
part  ot  oopperas  are  to  be  dJuoWed  aeparately  in  hot  vawr.    Tfai*  eolntioa  is  to  b* 

Soured  »loirlj  into  the  ■ololiini  of  soap,  u  long  a«  it  oeoawnu  an;  preoifltata.  Thii 
Doouleat  matter  ie  a  mixture  of  enpTeooi  eoap  and  bmgiiioot  aoa)^  that  i%  a  emnbin- 
ttJon  of  the  oxide*  of  copper  and  iron  with  the  margano  add  of  the  aoda  loap.  Hw 
eopper  eoap  n  green,  the  iron  loap  ia  reddish  brown,  and  both  together  reMmble  Uiat 
green  nutwhidiiieharaotenatioof  the antiqae  bronze*.  Wh«i(£epMai^tat«i*«om' 
pletelj  Mpareted,  a  freeh  portion  of  the  Titriol  eolation  ia  to  be  poured  apon  it  in  • 
eopper  pui,  and  ia  made  to  boil,  in  order  to  waah  it.  After  aottie  tima^the  liqnid  part 
mum  be  decanted,  and  replaced  fay  warm  water  for  liie  pnrpoie  of  wa*hii%  the  metalHa 
«OBpa  1167  are  finally  treated  with  eold  water,  preaaed  in  a  linen  ba^  drained  and 
dried.    In  thit  state  the  oompoaad  i*  ready  for  nee  in  the  following  vay; — 

ThKe  pound*  of  pore  lineeed  oil  are  to  be  boiled  #ith  IB  onnoea  of  findy^Mwdored 
litharge,  then  etnuned  through  a  coarae  oanvaai  oloth,  and  allowed  to  atand  in  a 
warm  place  till  the  soap  turns  clear.  Kfteen  onnoea  of  thia  aoap-Tarniih,  mixed  with 
18  onnces  of  the  abore  metalUo  Boam  «a<l  S  onaeea  of  fine  vbite  wax,  are  to  b«  malted 
toffether  at  a  gentle  heat  in  a  porcelain  baain,  by  meana  of  a  water  bath.  The  mixtnrc 
it  be  kept  for  aome  time  in  a  melted  atate,  to  expel  any  moiature  which  it  may  contain. 


may  ba  evenly  and  amoothly  laid  on  withoat  filling  op  the  nnnnto  Uneamenti 


of  the  bntle.    When  after  remaining  in  the  oo«]  airbr  afewday^  them  ^  „ 

ment  ho*  gone  oB,  Qie  mrfaoe  ia  to  be  mbbad  with  eotlon  wool,  or  a  fine  linen  rag,  and 
Tariegstod  with  a  few  streak*  of  metal  powder  or  diell  gold.  Small  olgeeta  may  b« 
dipped  in  the  melted  mixtnre,  and  then  expoted  to  the  heat  of  a  fire  till  they  an 
thoronghly  penetrated  and  evenly  coated  with  it 

Hie  poftRs  wUJM  (.jfh^  aoWMa)  of  the  Italian  andqnariw  ia  said  to  be  imitated  b; 
plunging  the  copper  medaJ*  in  a  boiling-hot  aololion  of  S  part*  of  verdigria  and  1  A 
■a]  ammoniae,  so  mach  ^oted  at  to  be  nearly  tasteUaa.  They  are  allowed  to  remain 
in  the  aolntion  tin  they  take  an  agreeable  redcliih  or  yellowish  brown  oolonr,  whoi  th* 
fluid  is  to  be  ponred  of^  and  the  medals  wadied  and  dciod. 

BaoHzi  PowDEB  eonsiete  of  a  metalMe  alloy  reduced  to  thin  lamina  by  beating 
between  akina  or  membranes  is  the  ordinary  way.  and  then  tiitiwat«d  into  fine  powder 
along  with  oil,  to  prevent  oxidation  by  the  atmo^here.  Ilie  teavea  are  put  firat  into 
an  iron  wire  sieve  of  ten  meahes  to  Ui*  inoh;  otave  oil  b  then  allowed  to  fiow  fnelr 
fivm  a  stopcock  over  the  centre  of  the  aieve  on  to  the  leaf  meta^  whieh  it  biidg^  moved 
over  the  ■urfa<:e  of  the  sieve  with  a  wire  bmsh,  Ttntil  the  whole  it  breed  throng  bda 
a  veaeel  below.    This  mixture  of  metal  and  oU  ia  then  introdoeed  througli  ■   ' 


hopper  of  the  triturating  nuehine,  and  ifffeadins  amuig  the  Mda  ia  eaUMd  b^  thair 
rotation  to  approach  the  periphery  of  the  ateel  bed  beneath,  and  eacape  into  a  eirenlar 
trough,  whence  they  are  condtieted  by  a  apoot  into  another  veaeeL  In  this  progreai  tfa« 
met^  is  acted  open  by  polidied  hemiipoerieal  liott<Hn  ends  of  npri^t  roda,  aa  tluy 
aacendand  deaoend  the  eorragatadmir&ceofthaitaal  bed,  and  which,  by  atearingand 
bumiihing  operation,  aeparate  the  ooane  pieeea  of  leaf  into  a  mnltitnde  of  pohahed 
paiticlea.  By  being  paaaad  three  timea  throngb  the  maehine^  the  metal  ii  reduced  t» 
the  qnality  of  a  ooarae  bronce  powder ;  and  ia  then  mlijeeted  to  a  aimilar  machine  ooiv 
lainmg  amaller  rods,  toaaed  np  and  down  by  th*  Mvdntiou  of  the  oormgated  angular 
bed  on  which  they  rapi^y  duioe  till  Uie  requisite  finencaa  be  produoed.  The  contents 
of  the  veeael,  which  are  nanally  10  ponnda  of  metal  and  10  poonds  of  oil,  are  then  put 
into  a  strong  bag,  made  of  tiiree  thiekneaaea  of  fdatisn,  with  their  lespeotiTe  teama  at 
different  parte  of  the  circumference,  so  a*  to  prevent  the  metallio  particle*  from  passing 


BBOWV  DTK  SW 

ONMgk  lUiliMkfiilJMMtD  th«MtioBof  kl^dnidiepM^iif  klMDttOOtoiM 
won  «  bagof  on«fiMtdtaaM(«r,DeMlj«U  theoil  wevpdM.  n>«amp»b«gia  filled 
mth  b«ilingT«tw,  aad  Mail  tqvMMdi  and  tAM  two  «r  thiM  npatltioM  ofthu  vaihiDi^ 
■U  die  ofl  MBM  oat  in  Aa  foim  of  an  eomtoiok.  na  bag  now  oontaina  only  ■  dtot 
hm^  of  bright  malalfie  paitielM  of  nearly  the  grarity  of  tb  original  metaL  Thi*  Innp 
■  «atwilha  knlfciBt*ilie*«  about  half  an  Inch  thick,  and  expoaed  to  thaairofavann 
moBi,  when  Uh  moiatore  avaporatm,  and  tba  ilioai  msT  ttien  be  ernmbled  into  powder, 
(f  mMmi'i  fimfiul,  lar.  Sll.) 

BKOMZEIie  (0/  (HjttU  M  AdMroN  of  IfttaUit  BmuA  Flaatw  of  Pari%  paper, 
voo^  and  paateooard,  may  be  made  to  reeemble  pretty  etoaely  the  appearanee  of  artldM 
ttmi  broDut  modem  or  antiaiie.  He  Mmpleit  way  of  giTing  a  DriUiaot  oapect  of 
Siia  kind  ii  with  a  vamiah  made  of  the  waate  gold  leu  of  tbe  beat«r,  ground  up  on  a 
porphyry  dab  with  honey  or  nm-wato*.  A  coat  of  drying  Unaeed-oil  ■hoold  be  Snl 
implied,  and  then  the  metaluc  powder  ia  pnt  on  with  a  linen  doaaiL  Uoaaio  gold. 
glMAd  up  with  aix  parte  of  boneaabta  ha*  beetl  n««d  in  the  aama  way.  When  it  la 
to  be  pnt  on  paper,  it  ihonld  be  gromid  ap  alone  with  white  of  u^  or  apirit  Tamiih, 
^iplied  with  a  bmih,  and  bnmi(£«d  when  dry.  When  a  plato  ofiron  b  plunged  into 
•  hot  aohitioi)  of  aulplMtte  of  eoppe^  it  tlirowa  down  fine  aoalaa  of  copper,  which  being 
repeatedly  waahed  with  water,  and  ground  aloDg  with  aix  timea  ita  weight  of  bon»- 
aAea,  forna  a  tolerable  brondng. 

Powdered  and  Billed  tin  may  be  mixed  with  a  elear  aolntion  of  iainglai^  applied 
with  ■  bnuh,  and  bnmiiilMid  or  not,  aaeording  aa  a  bright  or  dead  aortace  i«  deaired. 
Oypaom  caete  are  commonly  bronzed  by  rabbjug  brilliant  black-lead,  ^rapUt^  upon 
ttwna  with  a  doth  or  bnuh.  Real  bronie  long  expoeed  to  the  air  eeta  eorered  with  a 
thin  film  of  carbonate  of  copper,  called  by  rirtaoai  antiqoe  itni^  rf>^nw  atitimit,  fV.^ 
nia  may  be  inutat«d  in  ■  certain  degree  by  aereral  application!  akilftilly  made.  Tha 
new  bn>nie  being  tamed  or  filed  into  a  bright  anrfaee,  and  rabbed  over  with  dilute 
aqnafortia  by  a  Imen  rag  or  bra^  will  beeome  at  Am  greyiah,  and  afterward*  take  a 
greeniah  blue  tint;  or  wa  may  pais  repeatedly  over  the  nm^e  a  liquor  oompoaed  of 

I  p«rt  ofaal  ammonia^  S  parte  of  earbonate  of  potaah,  and  fl  of  i«aWt  diaaoWed  in 

II  parte  of  boiling  water,  to  which  8  parta  of  nitrate  of  eopper  are  t«  be  added;  the 
tint  thereby  produced  (a  at  fint  unequal  and  erude,  but  it  beeomea  more  nnifonn  and 
■ofUr  b^  tinw.  A  fine  grMtirblut  bronae  may  be  obtained  with  ve^  atnog  water  of 
ammoDia  alonc^  robbing  it  at  intitrvak  aavani  timee  upon  the  mttiL 

Tbe  baae  of  moat  of  the  aecret  oompoaitioiu  for  giving  the  antique  appearanoe  ia 
vinegar  with  aal  amraoniao.  BkilfUl  woitonen  use  a  aolution  of  S  oancaa  oi  that  ealt  in 
■a  Eini^iah  qnart  of  French  vinegar.  Another  eomponnd  which  Kivea  sood  reault*  b 
■ade  wilhatiouiieeof  aalammoniaa,  and  a  quarter  of  an  ounce  of  «a1t  of  aorrel  (binoz- 
alateofpotaah)diaolTed  in  vinegar.  OneeminantPariaianecttlptormakeeuaeofamix. 
tore  of  half  an  ounce  of  aal  ammoniae,  half  an  onuee  of  common  ealt^  an  ounce  of  aplrila 
of  hartahom,  and  an  Enriiah  quart  of  vinegar.  A  good  reault  will  alio  be  obtuned  by 
nHing  half  an  ounce  01  sal  ammoniac,  Inatead  of  the  roirita  of  haHabom*  Th^  pieee 
ofautalbeiDKwdloIeane^ia  to  be  rubbed  with  one  <Mtbea«  aolutioni,  and  then  dried 
In  fiietion  mh  a  froh  brruh.  If  the  hue  be  found  too  pale  at  the  end  of  two  ot 
bee  d«iy%  the  operation  may  be  repeated.  It  ii  found  to  be  more  advantageoua  to 
ep«sl«  m  the  «nn«hin«  than  u  the  ^ade. 

BBOWN  DTK.  Opon  thi*  enlileet  some  genaiml  view,  are  given  in  the  article 
Dnara,  explanatory  of  the  nature  of  thie  colour,  to  which  I  may  in  the  fiivt  place  nht, 
m«  dye  preaenta  a  vaat  variatv  of  tinta,  from  vellow  and  red  to  black  brown,  and  i* 
predoced  either  by  mixturaa  of  red,  yellow,  and  blue  with  each  other,  or  c^  yellow  or 
ltd  with  black,  or  by  nibetontive  colonn,  lueh  as  catechu  or  oxide  of  man^anea^ 
alone.  We  shall  here  notice  only  the  principU  shades  j  leaving  their  modification*  t« 
the  eapriee  or  skill  of  the' dyer. 

1.  Brown  frtHn  mixture  of  other  colour*. 

Wool  and  woollen  cloths  mart  be  boiled  with  one  eighth  their  weight  of  alum  and 
salpho-tartrate  of  iron  (sea  this  article) ;  afterwards  wadied,  and  winced  throurii  tha 
madder  bath,  which  dvM  the  portion  of  the  stuff  imbued  with  the  alum  red,  and  that 
witl)  the  aaltof  iron  black ;  the  tint  depending  upon  the  proportion  of  each,  and  the 
Miration  of  the  madder  bath.  _ 

A  similar  brown  is  produced  by  boiling  every  pound  of  the  stuff  with  two  ounceaoi 
ahun,  and  one  ounce  of  oommon  salt,  and  then  dyeing  it  in  a  bath  of  logwood  oontam- 
M  eitAer  snlpbounmte,  acetate,  or  sulphate  of  iron.  Or  the  Ruff  may  be  boiled  with 
dam  and  tartar,  djed  up  tn  a  madder  bath,  and  then  ran  tbrongh  a  black  bath  of  iron 
uadanl  and  galls  or  sumaeh.  Here  the  black  tint  is  added  to  the  red  till  Ihe  pnqter  hat 
k  hit.  The  brown  may  be  produced  also  br  adding  some  iron  Ikgnor  to  Ihe  madder  bath, 
ttia  the  stuff  has  been  dyed  np  in  it  with  ainm  and  tartar.  A  better  brows  of  thi* 
Uad  m  cdxained  by  boQtng  every  pound  at  wool  wilb  2  onnee*  of  alum,  dyeing  it  np  is 
ss^Mil,  Hub  changing  the  crimwM  tbn*  ghm  Into  brown,  by  tnmfag  Ihe  nnff  thiN^ 


..jogic 


lU  BROWS  DYS. 

the  bath  after  aoetate  of  btn  hw  been  added  to  it    Iiutoad  of  the  irfrffttanT,  aitUI,  ar 
entbeoi',  with  a  little  galls  ta  nimteh,  tDBr  be  oied. 

Wool  or  silk  may  alM>  recahe  a  light  blue  gnraad  from  the  indigo  rat,  then  be  mot* 
lanled  with  alum,  washed,  and  tonial  through  a  maddo'  bath  tDl  the  wiihcd-fbt  bton 
be  brought  onl.  For  the  deeper  ihadee,  gslli  or  lanwehinarbe  added  ta  the  paler  BokQ- 
wood,  with  more  or  lesi  iron  moidatit.  loilead  of  the  indigo  *«t,  Saxon  Une  Biajr  be 
employed  to  ^Dod  (he  etnff  before  dyeing  it  with  madder,  or  6  ponad*  of  madder,  with 
1  paaad  of  alum,  a  BolutioD  of  one  tenth  of  a  |>aiiDd  of  Indigo  in  tnlphiule  add,  majr  be 
Qsed  with  the  props  qnaatity  of  water  for  20  |>oand>  oTwod;  IbrdaAebade^  Mine  Irak 
mordanl  may  be  addrd.  Or  we  may  combioe  a  bath  of  cochineal  or  eathear,  ftaatj^ 
and  gsUs,  and  add  to  it  mlphale  of  iron  aad  mlphale  of  isdigo>  hhuted  with  a  lillto 

IT  we  boil  woollen  ekith  with  ahmi  and  tartar,  then  pan  it  through  a  madder  bath,  and 
•flerwntd  thtoogh  one  of  weld  or  ihitic,  coatainii^  more  or  leu  irtm  moidant,  we  obtain 
thadea  rariable,  aecotding  to  the  proportian*  of  the  material!.  Own  mordorf  aad  dnnamon 
So  chcabiat  kown. 

Aflor  the  same  manner,  brtHiie  colon  ma;  be  obtained  from  the  anion  of  olive  djea 
with  red.  For  S5  ponndioTehith,  we  take  4  ponndiofnistie  ehipi,  boil  them  forZhoon, 
turn  the  cloth  in  thii  bath  for  an  hour,  and  drain  it  (  then  add  to  the  bath  from  4  to  9 
oaucei  of  sulphate  of  iron,  and  1  ponnd  of  ordinary  madder,  or  2  ponndiof  undal-wood) 
pat  the  cloth  again  in  thie  compoand  bath,  and  tarn  it  throogh,  VH  the  dedred  ahade  be 
obtained.  By  changing  the  praportioat,  and  adding  an  tioa  mordant,  other  tiaU  may  be 
produeed. 

This  mode  of  dyeing  ii  tnittable  for  ailli,  but  with  three  diffeieni  bathe;  <aie  of  logwood 
one  of  Braiil-wood,  ud  one  of  fnitic.  The  lilk,  after  being  boiled  with  toap,  ii  to  ba 
alnmed,  and  then  dyed  np  in  a  bath  EtMnpounded  of  ihete  three  decoctiou,  mued  in  th« 
reqoiiile  proportioni.  By  the  addition  of  walnut  peeli,  tolphate  of  copper,  and  a  lillle 
nlphate  oC  iron,  or  b;  paeeing  the  tilk  through  a  bath  of  annotto,  a  variety  of  brown 
■hades  may  he  had. 

Or  the  titk  may  receive  an  annotto  ground,  and  then  be  paoKd  tbrongli  a  bath  of  b^ 
wood  or  Brszit-WDod.  For  10  poundi  of  litk,  6  ooncei  of  annotto  are  to  be  taken,  aad 
ditealved  with  IS  ooneei  of  polaiheein  boiling  water.  Theiilkmnit  be  winced  through 
this  solution  for  2  hour*,  then  wraug  otit,  dried,  next  alnmed,  patted  through  a  bath  id 
Brazil-wood,  and  flnally  through  a  bath  of  logwood,  oonlaining  khbc  lulphate  <^  iron. 
It  id  to  be  wruw  ont  and  dried. 

Brown  of  dlMtent  ehadei  li  imparted  to  cotton  and  linen,  by  impregnating  them  wi& 
a  mixed  mordant  oT  aeetatee  of  ainmina  and  iron,  and  then  dyeing  than  up,  either  with 
madder  alone,  or  with  madder  and  fuatic  When  the  aluminooi  mordant  predominate^ 
the  madder  gives  an  amaranth  tint.  For  horK-chestnut  brown,  Uieeolton  miul  be  glUBt, 
l^ui^ed  into  a  black  bath,  then  into  a  bath  of  sulphate  of  copper,  next  dyed  up  in  a  d^ 
eodion  of  fustic,  wrung  out,  passed  through  a  strong  madder  bath,  then  Ihrough  the  idI- 
phate  of  copper  solution,  and  finished  with  a  soap  boD.  Different  shadea  of  cjnnamoa 
■le  obtained,  when  cottons  first  dyed  up  with  madder  get  an  olive  cast  with  iron  liqaorin 
aftiEtic  bsth. 

These  cinnamon  and  moidor^  shades  are  also  produced  by  dyeing  tbem  first  ia  a  bath 
of  weld  and  verdigris,  passing  them  through  a  solution  of  solpbale  of  iron,  wringing  and 
drying  them;  next  putting  them  through  a  bath  coalaioiog  1  pound  of  galls  for  10  pounds 
of  slofl^  again  drying,  next  aluming,  and  maddering.  They  must  be  brightened  by  a  bo3 
In  soap  water. 

A  superior  brown  it  prodneed  by  like  means  upon  cotton  goods,  which  have  ondergone 
the  oiling  process  of  the  Turkey  red  dye,  Stieh  stuffii  must  be  galled,  mordanted  with 
dnm  (tee  Hadteb),  sulphate  of  iron,  and  acetate  of  lead  (equal  to  f  of  the  alum))  alter 
washing  and  drying,  dyed  in  a  madder  bath,  and  cleared  with  a  soap  boil.  The  tint  of 
brown  varies  wiU)  the  proportion  ofalom  atid  talpbate  of  iron. 

We  perceive  from  these  examples,  io  how  many  ways  the  browning  of  dyes  may  be 
modified,  upon  what  principles  they  are  founded,  and  how  we  have  it  in  our  power  to  tun 
the  shade  more  or  less  toward  red,  black,  yellow,  blue,  (tc. 

Brown  may  be  prodneed  by  direct  dyes.  The  decoction  of  oak  bark  dyes  wool  a  ftat 
brown  of  different  shades,  accoiding  to  the  concentration  of  the  bath.  The  color  ii  moM 
lively  with  the  addition  of  alum. 

lie  daooetion  of  bastard  mujoram  (Or^atium  vttigart)  Ayei  cott«n  and  linen  ar«d^ 
disb  brown,  with  aoatate  of  alumina.     Wool  takes  from  it  a  dark  brown. 

The  bark  of  the  mangrove  tree  (ifiiopAora  mangtt)  afifords  to  wool  boiled  with  alum 
and  tartar  a  fine  red  brown  colour,  which,  with  the  addition  of  sulphate  of  iron,  paesea 
into  a  fast  chocolate. 

llie  B<U>lah,  the  pods  of  the  East  Indian  Jfimesa  cmerana,  .and  the  African  Mimota 
nihtUa,  ^vea  cotton  a  brown  with  acetate  or  sulphate  of  copper. 

The  root  of  the  whita  sea  rose  {Nj/mfhaa  oUo)  gives  to  eotton  and  wool  beautifnl 
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Hd  nlphiu  of  im  ud  iIm  m  flnt  Kimi,  utd  Uutt  tha 
wool  ii  toned  throng  the  deeoetico  of  ike  not,  till  the  vithe<Mbi  iliwle  ii  cAlaiBed. 
The  eottoB  miut  be  nmduted  with  »  mulon  oT  tbe  ■cetatai  of  iron  and  zinc. 

Welnat  pcdi  iMgImm  rtgim),  vbCK  ripe,  coatmin  a  duk  hnwn  dje  itoff,  vhich  torn- 
laankates  ■  pemBoent  eolot  to  wooL  lie  older  the  innuion  ot  decoction  of  the  peelt, 
Ibe  better  dye  doei  it  make.  He  etoff  !•  djed  in  the  lokewum  bat^  and  needi  no 
nordant,  though  il  beeomes  brighter  vitb  alam.  Or  thit  dje  may  be  combined  with  the 
madder  or  fiutk  bath,  to  grre  Twietie*  of  thade.  For  djcing  uLk,  Ibit  beth  thonld  be 
hardly  lokewam,  for  feu  of  eaning  taeqiwlitj  of  color. 

The  peelioga  <a  h«ne-«he*tniit»  aiajr  be  oted  Tot  the  nme  porpoae.  With  mariate  of 
tin  they  (!*«  a  bnMM  eoior,  and  vilh  MCtaie  of  lead  ■  rMldlah  bniwa. 

Ca(M^  gira  eotloa  a  penMoeat  brown  dje,  ai  aleo  a  bronie,  and  mordorj,  when  it* 
■olotioB  IB  kot  water  h  coqibiaed  with  acetate  w  tulphate  of  copper,  or  when  the  alnff 
il  preripody  nmrdanled  with  the  aectatet  of  eopper  and  alomina  miied,  KKnetimei  aith 
a  little  ii«a  liquor,  riaead,  dried,  and  dyed  ap,  the  bath  being  at  a  boilio^t  heat. 
Fen«cyaaate  or  copper  gire*  a  yeOow  brown  or  a  broaie  to  cotton  and  liLk. 
Tbe  brown  color  called  romdtfe  by  the  French  ii  produced  by  one  poand  of  catechn 
to  fonr  onneee  of  Tcrdigrii,  with  fire  ounces  of  muriate  of  anunonui.  The  taronie 
(nUonv)  i*  gireB  by  paeaing  the  ■toO'  through  b  wlntion  of  nnriate  or  lalphate  of 
■NBgaaeee,  with  « little  UuUrie  acid,  drying,  paMing  throogh  a  potash  ley  at  4°  BttunC, 
trvhlenisg  and  filing  with  Mlntton  or  chknde  of  lime. 

BRUSOES.  (BrctMt,  Fr.;  Jiirfiea,  Germ.)  Mr.  T.  Maeon  obtained  a  patent  in 
Octobov  1830,  for  an  inpoTemenl  in  the  mannfaelnre  of  thit  article.  It  cooaiiti  in  a 
imer  mode  of  flzJnf  Uw  knot*  or  «naU  bnndlei  of  hair  into  the  itock  at  the  handle  of 
Ibe  braih.  Thi*  i*  done  by  forming  groorei  in  the  luieki  of  the  bmshee,  for  the  pnrpOM 
of  reeeiring  ihe  end*  of  the  knott  of  haiTjJoitead  of  the  holes  drilled  into  the  wood,  ai 
i>  hnuhei  of  ihe  common  ooostmcliou.  Thcae  gioorea  are  lo  be  formed  like  a  doretail, 
or  wider  at  the  bottom  than  Ihe  top  i  and  when  the  ends  of  tbe  kaota  of  hair  have  been 
dialed  into  cemeat,  they  are  lo  be  placed  in  the  groorei  and  eompreued  into  an  oral  Ibrm, 
by  which  the  ends  of  Ihe  hair  will  be  pressed  outwards  idIo  the  recess  or  wider  part  of 
Ihe  dovetailed  groore,  or  Ihe  groorts  may  be  formnl  with  threads  or  teeth  on  the  stdcf, 
instead  of  being  dovelailed ;  and  the  cement  and  hairs  beiuK  pressed  into  the  teeth  oi 
threuls,  will  Close  Ihem  to  adhere  ficmljr  lo  the  slock  or  handle  of  the  broth. 
A  melal  ferrule  may  be  placed  on  Ihe  outside  of  Ihe  stock  of  the  brush.  If  necessary, 
'  s,  or  in  any  other  coavenienl  manner,  which  ferrule  may 
also  fonn  one  side  of  the  oater  groore.  JTig.  SOS  il 
plan  view  of  the  stock  of  a  round  bniih ;  Jig.  ElO 
a  section  of  the  same ;  a  a  are  the  doTclailed  groore^ 
liich  are  turned  ont  of  the  wood;  b  a  Ihe  metal  fCT- 
le)  t  e  are  knot*  or  small  bundle*  of  hair,  lo  ibna 
Ihe  brush.  Afler  a  nntab^  of  Ihe  knots  of  hair  are 
prepared,  the  cods  an  lo  be  dipped  into  proper  cement, 
and  then  placed  into  the  grooves,  when  Iheir  ends  are 
lo  be  squeeicd  by  a  pair  ofplieis,  or  other  means,  which 
will  ecmpreis  Ihem  into  the  oral  shape,  as  shown  In 
Jig.  £11  and  esn«e  Ihe  end*  of  the  haiii  lo  extend  out- 
ward under  the  dovetailed  pari  of  the  recess. 

The  knots  of  bair  are  lo  be  sueeessirely  placed  in  Iha 
grooves,  and  forced  up  by  a  tool  against  the  last  knot 
put  in,  and  so  on,  untQ  the  grooves  are  lUled ;  fig.  SII  is 
atcctiaB  taken  throagh  a  bmsh  wiih  teeth  or  threads  of  a  tcrew  formed  upon  the  sides 
of  Ihe  groove ;  into  these  teelh  or  threads  the  cement  and  hairs  will  be  forced  by  the 
eompmuon,  by  which  mean*  Ihey  will  he  held  firmly  in  the  *iock  of  Ibe  brush. 

JIDTTEK.  {BatTTt,  Fr.;  Safur,  Germ.)  Milk  contains  a  fatly  mailer  of  more 
tr  IcM  consistency,  modified  very  much  according  10  the  nalure  of  the  animals  which 
afiord  it.  This  lubslance  is  buller,  held  suipended  in  the  milk  by  means  of  the  caseoat 
uaner  and  whey,  with  which  it  Is  Intimately  blended.  Milk  ii  a  true  emulsion 
Rantting  iitnn  the  mixture  of  these  three  ioKredienls,  owing  its  opacity  and  while 
aolor  to  the  diffnskin  throogh  it  of  that  butyraeeout  oil.  When  any  cireuntlanea 
dissolves  this  anion,  each  component  becomes  iDsulsLed.  and  manifests  its  peculiar 
properties.  Milk,  even  left  to  iXtssU,  at  a  temperature  of  from  SO*  to  eo°  F.,  separatsa 
^otaoeouilj  Into  several  products.  A  layer  of  a  fatter,  more  eonsutflnl,  but  lighter 
natore  floats  on  its  surface,  while  the  subjacent  liquid  forms  a  whiU  magma,  which 
retains  among  its  eurdj  flocks  all  the  whey  of  the  milk.  The  upper  layer  or  cream 
contains  nearlj  the  whole  of  the  batt«r ;  but  a  portion  remains  entangled  with  the  eord 
and  whej  below. 
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SU  BUTTON  liANUFACrUBE. 

It  beloDgi  to  a  vork  on  hosbuidrT  or  raral  eeoDomy  to  tr«»t  fall;  of  tha  openrtioaa 
of  tbe  dairy  ;  one  of  the  priaoipal  of  Thich  it  the  ertraotlon  of  butter  &om  milk. 

The  Tartan  and  Frencb  have  been  longln  the  habit  of  pnMrring  butter,  by  melting 
it  vith  a  moderatA  heat,  thereby  are  coa^^lated  (he  albnminona  sod  enrdy  nuttan 
remaiaing  in  itjirhleh  are  Tery  putrssoible.  ThU  fiuioQ  tbould  b«  made  by  >  heat  of 
B  wat«r  bath,  about  ITS'  F,,  contiaoed  for  some  time  to  effect  the  more  complete 
pnrificatioQ  of  the  bntter.  If  in  thie  settled  liijiiefied  etate  it  be  carefully  d«MDted, 
etrained  throngb  a  tammy  oloth,  and  eligbtl;  lalted,  it  may  b«  kept  fbr  a  long  tima 
nearly  freah.  without  becoming  in  any  decree  nuieid,  more  wpemaMy  if  it  be  put  np  in 
imair jan  closely  covered. 

Butt«r  is  tbe  fotty  matter  of  millc,  uiually  of  that  of  the  cow.  Milk  ia  oon- 
poBed  of  buttfir,  csieine,  gugar  of  mill^  eevsral  aalta,  and  water.  The  butter  ezkta  ia 
the  form  of  very  eniBll  slobulee  of  nearly  naiform  site,  quite  tranaparenti  and  *tn>n|dy 
refractive  ariiijht.  Uilk  left  in  repose  throlni  up  the  lighter  particles  of  bntt«r  to  the 
im.    It  vu  imagined  that  the  bntter  waa  aeparated  in  the  prooeaa  of 

le  of  tbe  milk  beeoming  sour;  but  this  i«  not  the  ease,  for  milk 

carbonate  of  potaib  affbrdi  its  bntter  AiUy  more  readily  than 
acidulous  milk.  T^e  bent  temperature  for  chnming  milk  or  cream  ia  5S°  F. ;  that  of 
00°  is  too  high ;  and  under  SO"  it  ia  too  low.  By  the  churning  aotion  the  beat  rises  from 
B  to  4  decrees  F.  All  the  particles  of  butter  are  never  separated  by  churning;  many 
remun  diffused  through  the  butter-milk,  and  are  easily  discoverable  by  the  microscope 
'Hieie  are  more  numerous  in  proportion  to  the  bulk  of  the  liquid;  and  b en ce  it  is  mare 
economical  to  ohnrn  cream  than  the  whole  milk  which  affords  it  It  is  oum;)uted  that 
a  cow  which  gives  1800  quarts  {old  English)  of  milk  per  annum  eata  in  that  time  8000 
Ibt.  of  hay,  and  produces  140  lbs.  of  butter.*  Analysis  shows  thai  this  weij^t 
of  hay  cont«iDs  1S8  pounds  of  ttA.  The  finest  flavonrea  butter  is  obtained  from  nulk 
churned  not  long  after  it  is  drawn ;  but  the  largest  proportion  is  derived  fWica  the 
cream  thrown  up  bj  milk  after  standing  H  honr^  in  a  temperatnre  of  about  S0°  F. 
Hie  butter-milk,  which  contains  the  veiy  fermentable  substance,  caseine,  should  be  wdl 
teparated  from  the  bntter  by  washing  with  cold  water,  and  by  beating  with  the  band^ 
or  preferably,  without  wa1«r,  for  the  sake  of  fine  flavonr,  by  tbe  action  of  a  preaa. 

The  French  purify  their  butter  by  melting  it  in  pots,  plunged  into  water  heated  to 
900°  or  212° ;  and  sometimes  they  mix  a  pure  brine  with  Che  melting  bntter,  whereby 
they  tftvour  the  subsidence  of  the  coagulated  caseine  and  other  imparities.  The  Super- 
natant clear  butter  slionld  be  druwn  or  poured  off,  and  rapidly  cooled,  to  prevent  the 
crystallization  of  its  atearine  and  separation  of  its  olein^  whl^  iignre  its  flavonr  and 
appearance. 

Bnma  or  Caoao.    See  Cacao,  Ohooolat^  and  On* 

BUTrOIf  MANUTACTUHa  This  art  is  divided  into  several  branche^  eon 
stituting  so  many  distinct  trades.  Horn,  leather,  bone,  and  wood,  are  the  subatancee 
frequently  employed  for  buttons,  which  are  either  plain,  or  eovered  with  ailk,  mohair, 
thread,  or  other  ornamental  materials.  He  most  durable  and  ornamental  buttons  are 
made  of  variona  metole,  polished,  or  covered  with  an  exceedingly  thin  waahj  as  it  is 
termed,  some  mora  valuable  meUd,  ohiefly  tin,  silver,  and  gold. 

Those  buttons  intended  to  be  covered  with  ul^  Ac,  are  termed  in  general  monlda. 
Hiey  are  small  circles,  perforated  in  the  centre,  and  made  Irmn  tiioee  refiiBe  chips  of 
bone  which  are  too  amall  for  other  purposee.  These  chips,  which  for  (he  laif  e  and 
ooareer  buttons,  are  pieces  of  hardwood,  are  sawn  into  thin  flakes,  of  an  eqnal  thickoeea; 
from  which,  by  a  machine,  the  botton  moulds  are  cut  out  at  two  operationa 

The  shavings,  lawduat  and  more  minute  fragments  are  used  by  manufacturers  of 
cntlery  and  iron  toys,  in  th4  operations  of  case-hardening ;  ao  that  not  the  »fnall<Hit 
waste  takes  place. 

Metal  buttons  are  formed  of  an  inferior  kind  of  braa^  pewter,  and  other  metallte 
oompositioni :  the  shanks  are  made  of  brass  or  iron-wire,  Uie  formation  of  which  is  a 
distmct  trade.  Tbe  buttona  are  made  by  casting  them  round  the  shank.  For  this 
purpose  tlie  workman  haa  a  pattern  of  metal,  consisting  of  a  great  number  of  drcniar 
buttons,  connected  together  in  one  plane  by  very  amall  bars  from  one  to  tbe  next;  and 
the  pattern  contains  from  four  to  twelve  dozen  of  buttons  of  the  same  siiA  An 
impre^iun  from  this  pattern  is  taken  in  sand  in  tbe  nsnal  manner;  and  shanks  art 
pressed  into  the  sand  m  the  centre  of  each  impression,  tbe  part  which  ia  to  enter  the 
metal  being  left  projecting  above  the  surface  of  the  sand.    The  buttons  are  now  cast 


from  a  mixture  of  brass  and  tin ;  sometimes  a  small  proportion  of  zinc  ia  added,  which 
ii  found  uaefu)  in  causing  the  metal  to  flow  freely  into  the  mould,  and  makes  a  sharp 
easting.  When  the  buttona  are  caat,  they  are  cleaned  from  the  sand  by  bmshing; 
they  are  then  broken  asunder,  and  carried  to  a  aecond  workman  at  the  lathe,  wEo 
inaula  the  shank  of  a  button  into  a  chuck  of  a  proper  flguri^  in  which  it  is  retained  by 
■  Two  ponnda  Kod  m  qnnrlfr  cpf  hay  coTTupoDd  to  Oh*  quajt  cf  ftoi  Bilk  i  ud  a  dow  whkfa  ***■ 


BCTKW  UAKUFACTURB. 

I  tgatntt  tha  bntto 

II  aronn^  radueed  to  a  true  circle  ;  and  the 
battoD  it  iiuUntlT  relau«d  b;  the  workman'a  holdliw  luwk  the  oentr^  and  i«  raplaced 
b7  aonther.  A  teird  vmkmta  aow'tatm  the  bftck  M  tha  button  mootfa,  in  a  chuck 
imibt,  Bod  makca  the  projediu  part  round  the  (hank  tna ;  aod  a  foorth  randan 
the  Caee  □[  the  bMtoa  uaootk,  by  [^aelng  it  In  a  ohnek,  asd  applying  the  adgt  of  a 
•qaai  e  bu*  of  itiei  a«ro«  it*  oantre. 

(iilt  buttoQi  are  itamptd  out  from  copper  (having  acoKetiiBM  •  (malt  alloy  of  onc^ 
Umioated  in  the  flatUng  mill  t*  the  ptvper  thickll«ai.  The  atamp  U  nrsed  b_v  a  flj- 
prea^  whi^  cata  them  out  at  me  atruke.  lluaa  eircaJar  pieces,  called  blanks  are 
annealed  in  a  fnraaee  to  aoftanUMin;  and  tlie  maker'a  aanc^  Att  iaatnekon  tbaback 
bj  a  monkey,  which  ia  a  machine  vatTtimiUr  to  spUa  angina,  niia  atamp  alao  reodera 
the  face  *OTp  diriitly  aoBva^  llwt  tb  bnttnia  mav  not  atick  together  in  the  giltUug 
pmaeaa.  Tbe  abanka  are  uait  aoldared  oa,  Im  bnmiahina  ia  performea  by  a 
piece  of  hematitaa  or  blaod«tAne^  fixed  into  a  handle  and  appbed  to  tha  button  aa  it 
revolves  by  the  motion  of  the  laUie. 

A  great  namber  of  the  bnttona,  thna  prepared  for  gilding  are  put  Into  an  earthan 
pan,  with  the  proper  quantity  of  sold  to  cover  theni^*  BD]al8amat«d  with  merenr;  ia 
t^  fbliowiDg  maDoer: — The  gold  ia  pat  into  an  iron  JaJie,  and  a  amall  qttatitity 
of  aucvBry  added  to  it ;  the  ladle  ia  held  over  the  fire,  till  the  gold  and  nanmry  are 
perfectly  miited.  Hiia  amalgam  being  pnt  into  the  pan  with  the  button^  as  mnoh 
a^l^urti^  dilitad  Tithwat*,  aa  will  wet  them  all  over,  ia  thrown  in,  and  the;  are 
•tured  op  with  a  bnuh,  till  the  aai|4  by  ita  aflnity^  tha  aopper,  earriei  the  an'a'gaiF' 
Ut  arerj  part  of  ita  sni&e^  eovering  tt  with  tJie  appearance  of  silvar.  When  thia  ia 
perhote^  the  acid  t«  warted  away  with  elean  water.  Thia  prooeaa  by  the  workman 
la  esUed  quickiiigi 

The  iM  proceaa  In  gilditie  bottona,  esUed  tha  drying  oft  waa  azeeadingly  pamidoDa 
to  the  opaintor,  aa  he  inhaled  the  tap<9r  of  the  mercury,  which  is  well  biovn  to  be  a 
nolent  poiaoa.  In  ordar  to  obviate  thu^  the  following  plan  of  apparatqs  baa  been  em- 
ployadwithanBeaaaL  TheT:^a«r,aattriaMfr(aathafaaof batlooaheatadbiaokaraaal 
in.  jiinndnnttid  inttran  nhMijrirmi  Bm  or  gaUery,  gently  sloped  downwards,  hariog  at 
its  od  ■  aaaall  vartiaal  tnbe  lUpfmg  into  a  watv  aisteni,  for  condeiubig  tha  mercury, 
...    .......  _.  ..  .  .,     1        ■....._     ...     ^ .  ^eombustioB. 


Mia  laiM  vartioal pipe  tit  inniartiiii  Iha  draii|j,ht  iif  thaf«iii)milaiif  it 

Haled  bottona  araatampeid  by  the  fly-^raa^  out  of  oojmer-plat^  aovei ..         

with  mlver  at  the  tlaating  mill.  Uw  eoppar  aide  ia  placed  upwards  in  alamplBs,  and 
Iha  die  or  hole  Aiiragh  wWah  thay  «ra  atamped,  ia  rather  oMinfarad  at  ita  edga,  to 
Makatha'silTertiinioTCrtbaadgaofthabattaiL  Tha  backs  are  atamiMd  in  the  same 
Dnanar  aa  the  gfit  bntbma.  ne  dianha  are  aoldared  on  with  silver  solder,  aud  heated 
me  bv  one  in  &t  flamaof  a  loHp^  with  a  blow-pipe  urged  by  bellowa.  The  edges  are 
now  filed  aawnlb  in  the  lath%  eara  baiag  taken  not  to  remove  any  of  the  silvar  which 
is  tamed  orer  the  edge.  Hiq'  are  nott  di{^>ad  in  acid,  to  clean  bbe  baok^  and  boiled 
in  eream  of  tartar  and  niver,  to  whiten  them ;  after  which  they  are  burniabed,  the 
Wka  being  firat  brmlwd  dean  by  a  bnuli  heldia^Bnit  tham  aa  thaj  rerolve  in  the 
latha.  ThemodeotbnrBiBhiBciatlraaainea(.fDr^bnttou. 
BnttoD  Aanka  are  made  by  hand  from  liiait  lai  iroa  wire,  bant  and  cut  by  the  fol- 

'nia  wire  ia  lapped  qnrally  rasBd  a  psaoa  of  ttael  bar.  The  steal  ia  toroed  roimd 
by  sorewiM  it  inb-  the  eadof  tha  •psadla  of  a  laA%  and  tha  wire  by  thia  maana  lapped 
cMse  nmad  it  till  it  is  oorerad.  The  eoil  of  wire  Ihaa  formed  is  alq>ped  oB,  and  a 
wire  fork  or  staple  with  parallel  legs  pot  into  it  It  ia  now  laid  upon  an  anvil,  and  by 
a  paneh  the  eoil  of  wire  ia  atvnek  down  between  th«  two  prooga  of  the  fork,  ao  as  to 
fenn  a  flnre  8,  a  little  open  bi  tha  middle.  TIm  pitnab  has  an  edge  wlunh  narks  the 
middle  of  tha  8,  aod  tha  eeal  baing  ant  open  by  a  pair  of  shears  along  thia  mark, 
dividaa  each  tsm  of  tha  eoil  into  two  perfeat  bnttoa  sbauks  or  eyasi 

Mr.  Hdnia^  of  Binnngham,  obtainvd  in  Hay,  1BS8,  a  patent  for  an  improved  con- 
itmetioii  of  battoiK  Mg,  S1&  rmrsaenta  the  outaide  a^earanee  of  one  of  his  im- 
proved ahanka,  aaiaiaad  or  (brmaaomt  of  thediaoof  natal  which  ia  to  eonatitnta  the 
DaAof  tke  bntton;  j|^.  SIS,  am  edge  view,  looking  through  the  ahank  or  loopi^ 
iK  m  another  edge  view,  lookmg  at  tha  raiaad  shuk  or  loop  endways ;  j^  iU,  la  a 
section  taken  throo^  tbe  ahaaik  aod  disc  in  the  diraetion  of  the  dotted  lin«  a  i^  in  &f. 
US.;  nod  Jiff.  SIB.  another  seoticat  takoa  in  the  direotionof  tie  dotted  lioec  n,  in 

Hi.    All  tiMaa  flguraaof  his  improved shanh- "  -~  "——  "■ — ' — "—  ■" 

togethor  with  the  toola  mad  to  torm  the  tam 
■tww  the  parts  more  diatinolly.    It  will  be  ae 

'  Br  eet  of  DHliwaaiit  t  gninm  at  foii  nn  lUDUedf^ihnparpoBa  of  gUiiaa  144  bDttoni,  thm^  thej 
mn  teulai^i  oclljilt  bj  Iiilf  (bat  quulilf.    h  ^ii  lul  bm,  A*  thioknna  innJd  bg  ibslt  th* 
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bjpsrtiallyoitttmatad  ni^nfi  or  forcing  npa  portion  (rftlMm«t«l  dim  or  batkii  and 

ar«  eompreaoi  or  lonoed  t>y  we  acUou  of  the  ^1^  at  punclieB  and  die%  so  u  to  Iut« 
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a  ronndcd  igan  «n  flie  intidc  of  ft*  top  part  of  tiia  diai^  aa  at  (^  the  adgo*  of  tha 
Dietal  being  tamed  m>  aa  to  pravent  them  onttii^  tlie  threads  bv  which  tha  button  ii 
faatenedto  the  cloth  orgament.  Itvill  beobMrred  that,  there  Ming  but  onapaaage 
orirny  through  whiib  tbe  thread  can  b«  paaaed  to  aewonlhe  bntCon,and  thatopaniag 
being  rounded  on  al)  edi^fH,  vill  cause  the  threads  to  keep  in  the  oenlre  af  Ihe  shanki, 
theformof  the  shank  alloving  a  munh  neater  atta^meiie  to  ^  gamant,  and  keeping 
the  thrends  from  the  edeesof  tha  metaL  T^n  end>  of  the  alutnk  or  portiana  tt,  wbioh 
rise  np  from  tha  diie  or  tiaok  b,  are  made  neariy  oireolar,  ill  order  to  avoid  preaentilig 
an  J  edgea  of  the  metal  to  the  ddea  of  tiie  button-hole  ;  and  when  the  ahanlc  U  aewed  on 
tile  cioUi,  it  fonni,  in  oonjonction  with  the  threada,  a  miiad  attaohmant,  tiierebj  preTMit- 
ing  the  shank  from  ontting  or  wearing  the  button-hola ;  tbe  tbieadi,  whoi  tha  ihaok  ia 
properly  wved  t«  the  garment,  nearir  Glliiig  up  the  opening  throngh  tha  ahai^  aod  oMD- 

Eletmg  that  portion  of  the  circle  vbieh  baa  been  taken  out  of  the  ahauk  b;  tiio  dieain 
irming  the  crescented  parta  of  the  loop.  It  will  be  thereJbre  nadentood  that  tlieintaik- 
tioaiB,  that  theinsideedgeaof  theahankdionldbatiimedaaninohaipaaaiUeBwajinaa 
the  threads  bj  which  the  button  iaHwedon  tha  cloth,  andthattiieoutadeof  theahank 
shonld  be  formed  eo  a*  to  preeent  rounded  eurfacee  to  the  bntton-hole^  and  that  tha 
thread  ahonld  fill  ap  die  opening  through  the  ahank,  ao  aa  to  prodnca  a  roaud  attachment 
to  the  garment.  Itihonla  hereoeoUOTred,  thatchebaekaof  t^ebattonaahown  intheae 
flgurei  are  of  theehape  nnerall]'  nwd  for  bnltona  eovered  with  Florentine  or  other  fiibrie, 
or  boed  with  plates  of  thin  metal,  and  bk  intended  to  hare  the  edna  of  a  dieo,  or  i^at  u 
termed  a  shelt  forming  the  face,  to  be  oloead  in  apon  the  inelioM  or  bevelled  edgaa  of 
^e  backe.  Having  now  deearibad  the  peculiar  form  of  the  improved  ebai^B  which  h* 
prefen,  for  buttons  to  be  covered  with  Florentine  or  other  hbne,  or  shells  of  thin  metal 
plate,  he  prooeeds  to  describe  some  of  the  different  variations  from  the  eam& 

^.  317.  is  a  repreaentation  of  a  shank,  the  cut  throngh  tha  diso  or  book  being  effeoted 
by  a  parallel  rib  on  the  die,  and  eorreaponding  groove  in  the  iha^ng  pnnoh,  instead  of  Aa 
eemi-cirealar  or  ereenentedent  shown  in  j!^  III.;  jC;L91S.ia  a  view  of  another  abaok,  the 
asparation  of  the  aidee  of  the  loop  being  performed  by  sbai^ht  edge*  in  both  pou^  and 
die.  He  preiara  flnishint  this  shaped  ihsnk^that  is.  giving  it  the  rounded  tem,  to  pre- 
rent  its  cutting  the  breads),  by  datadied  punches,  and  diea,  or  pincers,  as  will  be  hensiD- 


after  deecribed.    Pl^.  219.  is  a  reprei 


ition  of  one  of  the  improved  shanks,  which  hi 


eodi,  or  tjie  diankpiece  may  be  otfaerwiaa  omnected  to  the  b«e  part  of  the  button,  fij, 
320.  ia  a  representation  of  a  shank  raised  out  of  a  small  disc  of  metal  ^  7,  intendad  to  be 
soldered  to  the  diso  of  metal  forming  the  button,  or  it  may  be  otherwise  flied  to  the 
back  1  fig.  Hi.  is  a  repreaentatioD  of  another  shank  tor  the  same  purpose  haviqg  tuly 
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foitioniofmeUlilA,  for  wldering  or  otlienTiTC  attacUnsIt  to  thabaokoftliebiittmL 
uW placing  a  ring  or  uuiuUr  piece  OTcr  it  forming  the  back,  whicli  ehkllba  cDofined 
to  t£e  &C4  aa  before  dacribed ;  fig.  S!2.  i*  a  reprMentaUoD  of  a  ihank  railed  npoo  a  diah 
or  bevelled  piece  of  metal,  and  u  iatended  to  be  oaed  for  buttons  made  from  pearl-ahelL 
hon^wood,  Pkpcr.  or  otbec  subetancea  The  back  part  of  the  button  haa  ■  dovetailed 
lecew  formed  in  it  to  receive  (he  diih-ehaped  back,  which  a  premed  into  the  receai,  tha 
•dgaa  of  the  dieh  being  expanded  in  the  dovetailed  parts  of  the  rec«es  b^  the  ordinary 
meaa^  andtherebv  finaly  fixing  it  to  the  batton,  ■■  thown  inj^.  S28. 

HBTiDg  DOW  eiplaiiied  the  peculiar  form  of  hU  improved  BhankB,n«  proceed!  to  de*cribe 
tbetoob,orpuiiche>  and  dies,bv<rhich  he  cuts  the  diBC  or  back  from  out  of  aaheet  of  metal, 
indat  the  same  operationproduces  and  rom»  the  ehank  complebi.  l\g.  S24.  ia  a  longitu- 
dinal aection  taken  thronghapob-  of  dies  and  punchea  when  leparatedj/^.SSS.  is  a  similar 
lection,  taken  vbea  the;  are  put  together,  and  in  the  act  offorming  a  shank  after  cntting 
Dvt  thediec  or  back  of  the  batton  from  a  sheet  of  metal ;  jCo.  22fl.  ie  a  hce  lieir  of  the 
punch ;  and^,  %21.  if  a  eimilar  repreeectatiOD  of  the  counter  die,vith  the  toola  complete; 
aiethapuncherorentter,  audi  the  counter  bed,  bj  the  cirenUr  edgei  of  which  Uie  diie 
of  mctel  is  cnt  out  of  the  sheet ;  c  is  ■  die,  fixed  in  the  cutter  a,  {npoa  which  the  name  of 
the  bnttoD  maker  maj  be  engraved.)  Fig.  228,  is  a  bee  view  of  this  die  when  removed 
But  of  the  punch;  d  is  the  counter  die  to  the  diee.  It  will  be  perceived  that  these  din 
c  and  d,  li^ther  with  llie  punch  and  bed,  compreu  the  disc  of  metal  into  the  form 
required  for  the  back  of  the  button;  that  shown  id  the  figures,  as  before  atated,  ia  of  th* 
shape  used  for  buttons  to  be  covered  with  Florentine  or  thin  plate  metal,  in  a  ronml 
dieU  cloeed  in  upon  the  inelined  or  bevelled  edge  of  tha  back ;  a  is  the  cutting  and 
ahaplng  punch  of  the  shank,  which  is  fixed  within  the  counter  die ;  this  punch  cut* 
throng  tbe  metal  of  the  dtao,  and  forma  the  sbank  *s  the  die*  ftpproaoh  nearer  tOKethgr, 
bj  railing  or  forcing  it  up  into  tha  raosM  or  opening  in  tha  die  c,  where  it  ia  met  by  the 
«ad  of  another  ahaping  punchy  fixed  in  Ihe  punch  i^  which  compreeaes  tba  upper  part 
of  the  ahaok  into  the  recea  g,  in  the  end  of  tiie  punch  e,  thereby  giving  the  ahank  ita 
rounded  figure,  and  at  the  same  line  fonniofftihe  other  part  of  the  shank  inM  the  re- 
quired shap^  ai  described  atjtjia  212.  to  216,  The  enda  of  theae  shaping  punchee  fit  into 
•adovereach  other,  as  will  be  seen  by  the  detached  figures  u(  the  ponchee  deaigned  f«r 
toning  the  shank  EntdeKribed.  /I;.  229.  ia  arepresentatioaof  the  pUDchee  when  apart 
■nd  removed  out  of  the  diee:  fig.  230.  is  ■  longitudinal  section  of  the  same;  fig.  Ml.  ia 
another  view  of  the  punches  as  aeeu  ou  the  top.  The  sharp  edge  of  the  receis  k,  io  the 
pDodi  a,  cornea  in  coutaet  with  the  catting  edges  of  the  projecting  rib  i,  of  tbe  die  e,  and 
thereby  cuts  thronsh  so  much  of  the  meUI  a«  ia  required  The  edge  it  of  this  die  keeps 
the  ODtaide  enda  of  Ijie  shank  of  a  ipherioal  figure,  (s  before  eiplained,  while  thepunchea 
fiM«e  up  the  metal,  and  form  the  elevated  loep  or  shank :  a  u  are  hole*  made  thivugh  the 
eonnter  die  ^  for  the  psMsge  of  clearing  pin^which.fbree  out  the  shank  or  back  piete 
from  theeonnterdiewhen&iahedidieDMMtmiaf  wfakhvillberiiownwbttideMrii- 
ing  the  machinery  hereafter.  There  are  B^jtHting  screwa  at  (he  back  of  the  punches  and 
dio,  by  which  they  can  be  regojated  and  bmnght  to  tiieir  proper  poaition  one  to  the  Miis. 

Although  he  baa  shown  the  punchee  which  form  his  improved  shank^  fixed  into  and 
working  in  eoq^mctiou  with  the  punch  and  die*  wfaitli  out  out  and  ibaps  the  dism  of 
metal  for  the  back  of  the  button,  yet  he  does  not  intend  to  confine  himaeff  to  that  mode 
ti  VKoa  them,  as  flat  blanks  or  diaci  for  the  backs  of  buttons  ma;  be  cut  ont  ia  a 
ig  preM,  and  allerwartk  shaped  in  the  samepreaa  or  in  another,  and  then 


bspreferawlHaauch  inetali  are  employed  as  require  annealing  between  thaoperti 
ol  Aaping  (ha  baeka  and  forming  the  shank.     Fig.  2S2.  is  a  section  taken  Utroiigh  ■ 
pair  of  die^  in  which  tha  operation  only  of  forming  the  shank  is  to  be  performed,  the 
badki  being  previously  shaped  in  another  press.     In  thia  inatance  the  punches  •  and  / 
lie  mounted  in  gnide-pieoee  tn  and  a,  which  keep  them  in  the  proper  poeiti 


each  other,  the  die  c  being  mounted  in  the  piece  »,  snd  acting  against  the  face  of  the 
guide  m.  The  blanks  or  back*  of  the  buttons  may  be  fed  into  theae  dies  b;  hand  or 
an;  othfv  means ;  and  after  the  shank  is  formed,  the  finished  back  ean  be  puihed  out 
vi  the  lower  die  b;  clearing  rod*  piaaed  through  the  h<dea  « «^  and  removed  by  band, 

When  bis  improved  ibanks  are  (brmed  ont  of  iron  or  other  metal  which  ia  too  brittle 
to  allow  of  the  shank  being  forced  up  and  finished  at  one  operation  in  the  dies  and 
punches  ha  pcefet*  catting  out  ntid  shaping  the  blank  or  back  of  the  botton  first,  and 
after  »n»i*«ling  it,  to  raise  or  force  up  the  portion  of  metal  to  form  the  ehank  into  the 
ibapeelwwninjb.  233.,  that  i^  without  Ibeed^eaof  the  metal  being  turned  to  prevent 
(hen  cutting  the  Ureadii,  and  afler  again  annealing  it;  to  bend  or  turn  the  edges  into  the 
. 1. t-  J!-  ca   L.. ij  oteuitable  pnnchea  in  another  press,  or  by  a  pair  of 
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..jogic 


navmg  eipiam«a  uie  peculiar 
lUid  tbe  tools  employed  in  makin 
ftpp>ratii2  by  which  ne  inteailB  U 
ft  elieet  of  metal,  say  about  80  or 


Died  for  turning  tlie  edgee  of  the  (hank  by  band,  vith  a  partly  fonned  Bbant  wen  nndn 
operation.  (^  i*the  upperjawof  apair  oTpineere,  this  Jaw  Being  flied  on  to  the  head 
of  the  standard  b;  the  under  jav^  is  fanned  by  the  end  or  the  lever  or  handle  if  which 
has  its  fulonim  ia  the  standard  b.  e,  u  a  etnaft  punch,  passed  through  a  gaide  hole  in 
the  head  of  the  standard,  one  end  projecting  into  the  jawa  of  the  pincers,  the  other 
•gainst  a  piece  j^  attached  bya  joint  to  the  lever  d,  and  working  tbrongh  a  slot  io  the 
head  of  the  standard;  this  piece  /,  hoe  an  inclined  place  on  the  aide  next  the  end  of 
the  punch,  which,  in  its  descent,  projects  the  punch  forward  against  the  top  of  the 
loop  of  the  ehanli,  (placed  at  g,)  as  the  pincen  are  closed  by  forcing  down  the  lever  d, 
and,  in  conjunction  with  the  jaws  of  the  pincers,  compressea  theahanE  into  the  required 
tona,  as  ghowii  at  h,  and  in  the  nai&Teea^ff,  S18.  A  ipring,  i,  acta  againat  a  pin  fixed 
into  the  punch  e,  for  the  purpose  of  Srioging  it  back  as  the  jaws  open  after  forming  ■ 
ahaok.  J'igi.  236.  and  236.  represent  the  face  and  section  of  the  diss  mentioned  before^ 
for  cutting  the  slits  in  (he  discs,  as  at^y.  217. 
Having  eiplained  the  peculiar  forms  of  his  improved  metalho  shanks  for  bnttoni, 
" ''     "     '  '       '  ■'     laking  the  same,  he  proceeds  to  describe  the  machinery  or 

'   to  carry  his  invention  into  effect.    He  proposes  to  take 

, J -.  jr  40  feet  long,  and  of  the  proper  width  and  thickness, 

which  thin  sheet  is  to  be  wound  upon  a  roller,  and  placed  above  the  machine,  so  that  it 
eao  be  easily  drawn  down  into  the  machine  as  required  for  feeding  the  pmiohes  and 
dies.  .^0.  237.  is  a  plan  view  of  a  machine,  intended  to  work  any  convenient  namber 
of  sets  of  punches  and  dies  placed  in  rows.  Eleven  sets  of  ponches  and  diea  are  re^ 
presented,  each  set  beinff 
constnieted  as  desoribed 
under  fyf.  S24.  to  281. ; 
Jig.  28B.  is  a  nde  view, 
aDd>;.239.  alongitadin- 
al  section,  taken  throng 
the  macMne;  Jifft.  ^Al 
and  241.  are  mnsTerse 
tectioDB  taken  thronsh 
the  machine  between  the 
pnnches  and  eonnter 
dies,  ^ff.  !40.  TepreMBt- 
ing  its  appearance  at  the 
face  of  the  punches,  and 
jSo.  241.  the  opposite  view 
ortha  counter  dies,  a  a, 
are  the  punches;  b  b, 
the  oounter  dies;  e«eh 
being  monoted  in  row» 
in  the  steel  p1>t«a  e  e, 
fixed  upon  two  Btrong 
bars  d  and  t,  by  eonntcr- 
Bonk  serewa  and  nnti^ 
the  punches  and  dies 
being  retained  in  their 
proper  positjan  by  Hie 
plates,  which  are  screwed 
on  to  the  front  of  the 
steel  platee,  and  prese 
i^inst  the  coDaiS  M  the 

Eont^es  and  dies.  He 
ar«  d  and  •  -K  both 
moonted  on  the  foide- 

Eins  g  g,  fixed  in  the 
eads  A  A  of  the  fntht, 
which  giiid«-pina  paaa 
through  the  DOSMi  dd 
the  ends  of  the  ban. 
The  bar  d  is  statiODary 
upon  the  gnide-pin% 
beins  fixed  to  the  heada 
A  A,  by  nirts  and  screwa 
passed  through  ean  oMt 
on  their  bosses,  Tlie  bar 
s  slides  freely  upon  the 
gnlde^ina  y  ; ,  aa  it  ie 


■•Md  iwififc  mi  towudi  WUm  «ruk  I  i,  and  «>aataar.nd»jj,  wQit  ennk 
•fakft  reTrircn.  JIh  ihtet  of  Uun  imd  t«  be  opuvtad  upon  ii  pU««d,  u  befon  tUted, 
ihaT*  Um  mmMaa}  it*  wd  biing  broogkt  down  m  •(  a  ^  and  pM>ed  b«tw«ea  tU 


pidft-rod  and  dMring  plaU  t,  and  betiCMii  tlie  psii  of  feediag-foUcn  1 1,  Thieh,  bj 
revolTii^  draw  down  a  farther  portion  of  (he  abeet  of  tneUl  betweati  the  poartiM  and 
diea,  afUr  each  oparaUiM  of  the  punehea, 

Aa  the  eoanUx  diea  advaiice  towards  the  ^aochea,  they  flrat  «ome  b  eontwt  with 
the  eheet  of  metal  to  ba  operated  npoa;  and  after  havuiR  prodaceJ  the  preeuire  which 
eati  ont  th«  diic%  th«  perforationa  of  the  >heet  are  pu«h^  on  to  Ih*  endi  of  the  ponehea 
bj  tha  eoouter  diea ;  and  in  order  that  the  eheet  may  be  allowed  to  adrano^  the  oar- 
ruf«  which  lopporta  the  axlea  of  the  faading-mllen,  with  the  gnide-iod  aii4  elearing- 
platen  are  made  to  slide  bj  meani  of  the  pin  m,  which  worki  in  a.elot  in  Um  iliding- 
pieoe  n,  bearinK  the  aiie  of  the  feedina-roller  1 1,  the  ilida  n  being  kept  in  its  place  on 
the  framework  bj  dovetailed  gaide^  uiown  in^.  Ml. 

Vben  the  ooimt«r  dim  have  adranred  near  to  die  iheet  of  metal,  the  pin  m,  cornea 
in  e«ntaet  with  that  end  of  the  slot  in  the  piece  n,  which  is  next  to  the  jranthet,  and 
fonea  the  carnage  with  fecd-roDen  and  dcarisg  n^ale,  and  alao  the  sheet  of  metal,  on- 
ward^  as  the  dies  are  sdvanced  by  the  reaction  of  the  cranks ;  and  after  they  have  cvl 
out  the  discs,  md  raised  the  ahaake,  the  ihcft  of  metal  will  remain  upon  the  pDncha*-, 
and  when  the  bar  e  returns,  the  iSnished  baoki  and  Bhanks  are  forced  oot  of  the  coun- 
ter dies,  by  the  clearing-pins  and  rods  o  o,  which  prcjeot  through  the  bar  t,  and  throngh 
the  holea  before  mentiuned  in  the  connter  diee ;  theae  oloaring-pim  being  itationaiy  be- 
tween the  ban  p  p,  monnted  npon  the  Btnndard  j  J,  on  the  cross  bar  of  the  frame,  m 
■bown  is  Jigi.  !S7.  IS9,  240.  temjedlatcl;  after  Uiii  is  done,  the  pins  m  come  in  eon- 
tact  witk  the  other  ends  of  the  slota  tn  the  pieces  a,  and  draw  back  the  feeding-rollen 
1 1,  tonther  with  the  elearing-plate  i,  and  Hie  sheet  of  metal,  away  &om  the  pnnebea 
into  the  pontion  represented  in  the  flgnree. 

At  this  time  the  feeding  of  the  met^  into  the  machine  Is  effected  by  a  erank-pin  r, 
en  the  end  of  the  crank-shafts  coming  in  contact  with  the  beat  end  of  the  sliding-bar  *, 
sq>ported  in  standards  1 1;  and  as  the  crsnk-shafl  rerotfes,  this  pin  r  forces  the  bar  s 
Ibrward.  and  causes  the  tooth  or  pall  u,  on  its  rercrse  and,  to  drive  the  racket-wheel  *, 
one  or  more  teeth ;  and  as  the  racket-wheel  >  is  fixed  on  to  the  end  of  the  axle  of  one 
of  the  rollers  /,  it  will  eanse  that  roller  to  rerolre ;  and  by  means  of  the  pair  of  ipnp- 
JMnJona  on  the  other  ends  of  the  axles  of  the  feeding-roll eni.  thej  will  both  tstoIt* 
shnnhaneon^,  and  thereby  draw  down  the  sheet  of  mct^  into  the  maehtne.  It  will 
be  peteetTed  that  the  standards  which  support  the  clearing-plate  and  gaide-bar  ai 

ried  bj  the  ad«a  of  the  feeing     "  -  . 

the  e(e«rlng-pina  e^  are  made  aL, ...  ,,    .    .    _.. 

eonnter  diea.    Here  ii  an  adjustable  s!lding-s(op  z  npon  the  bar  t,  which  o 


!t  with  the  baclc  standard  t,  and  prevents  the  bar  s  sliding  back  too  far,  and  oon- 
■WWDtly  r^nlatea  the  quantity  of  sheet  metal  to  be  Ted  into  Sia  ma«hine  by  the  pall 
and  ratchet-vheel,  in  order  to  suit  different  sizes  of  mmchea  and  dieet  In  ease  the 
wtufat  of  the  bar  e,  earrying  the  counter  dia^  should  wear  npon  its  hearings  tha 
gnidft-ptos  a  g,  have  smaD  irirtion-roller*  y  y,  shown  mider  the  beesoa  of  this  bar,  which 
nietioD-Tolfers  run  npon  adjustable  beds  or  planes  '  i,  by  which  mean*  the  guide-pin* 
nay  be  partially  reheved  from  the  weight  of  the  bar  t,  and  tlie  friction  eonaeqnently 


Btnron*  aw  Hobn. — Hr.  nomas  Harris  obtuned  in  Aprfl,  1841,  a  patent  for  im- 
pntvementa  In  the  manu&cture  of  horn  buttons,  and  in  their  dies.  His  invention 
rdate^  flr*t,to  amode  of  applying  flexible  shanks  to  horn  buttons;  aeecadlj,  toamode 
of  ornamenting  horn  buttons,  bymlaying  the  frvnt  snrfaoe  thereof;  thirdly^  to  a  mode 
of  ornamenting  what  are  called  horn  button^  by  gilding  or  silvering  their  surfaeea; 
fmirtUy,  to  a  mode  of  constmctiuE  diea,  by  applying  separate  boundary  circles  to  aadi 
engraved  aurCace  of  a  die,  by  which  the  process  of  sagraving^  as  weU  as  the  fMndag 
ofawnrat«  dies,  will  be  facilitated  i  fifthly>^  *  mode  of  oonatrnetingdlsa,  tued  in  the 


igle 


ManiihAtDN  of  ham  bnttan^  wbtreby  tha  horn  or  hoot  eaaphjtli  'wOl  not  bo  p«r 
Diltod  to  ba  oipnoud  bejond  tho  eiraninfereiioo  of  the  bnttcni. 
J'if.  m  reproMoU,  in  tectdon,  a  pair  of  dic^  a  and  i,  oicd  in  piodnolng  tha 


fmiHOTed  horn  bnttou,  aeaording  to  the  firat  improTament;  the  npper  die  a 
to  produce  the  bach  anrfaoe*  of  Ae  buttona,  and  tha  reoaaa  or  groove  for  reoeiViag  th* 
flaiible  ahaok.  Fig.  S4S.  ahova,  in  aeation  and  bach  riev,  Iha  foini  of  a  battMi  jMro- 
dooed  by  the  diei. 

Battona  thue  formed  ar«  noir  ready  to  reaeive  flexible  abanka;  and  if  tha  bnttrau 
H«  to  have  plain  gnioDtb  froaC  aiurba«i^  then,  in  Sxiag  the  flexible  abaak^  the  aana  ' 
kind  of  nndec  die  b  may  ba  ua«d ;  bat  if  the  front  atlrface  of  the  button,  ii  t«  be  em- 
boaaed  or  ornamented,  theo,  in  place  of  that  die  a  aimiloF  one  having  engraved  or 
aoitably  ornamented  aorface^  ia  to  be  naed.  When  fixing  the  ahaohs  to  battona,  tho 
lover  or  face  die,  cootaining  the  previoiulf  formad  bntt«ag,  ia  to  be  heated  till  a  drop 
ot  water  will  nearly  boil  npon  it 

Ha  ahaoh  u  applied  aa  fallowa:— a  metnl  aheU  or  collet  a  (aee  j^.  344.)  ia  placed 
over  the  flexible  abank  &,  and  a  plate  of  metal  c  ia  laid  under  the  ahank;  theae  aro 
jJaood  in  the  groove  or  receaa  of  the  button,  which  had  been  previoualy  heated 
ID  the  tower  die;  the  upper  die  t,fy-  ^6-,  >a  then  to  be  placed  on  the  lower  die  a,  and 
the  two  aobmitted  to  preasur^  nntil  they  boaome  cool,  when  the  ahank  will  ba  ^mlj 
attaahed,  aa  ahownat^.  246.,  and  the  bottom  maybe  fioiabedin  the  uaual  way. 

The  aooond  part  of  the  invention,  which  reUtea  to  a  mode  of  ornamenting  bom  bat- 
tona, by  inlaying  the  front  aorfaoo  thareo^ii  performed  in  »  manner  aimilar  to  wlut  ha* 
bean  Mrare  deaeribed,  tor  fixing  flexible  ahantii,  and  oonaiata  in  firat  forming  the  frimt 
face  or  aorfaoe  of  a  button,  in  anitable  die%  for  providing  n  reoeaa ;  and  then,  by  a 
aeoood  f  •enore  in  diea,  to  fix  theomamental  aurfiute;  and,  whan  deaired,  the  aonoBiHl' 
ingfront  tarbceof  Ihebnttonma^baemboaaed.  JV- Ml.  i»« longitudinal aeotioD<tf(i 
puFof  die^  for  forming  a  reoeM  in  tha  fio«  of  a  bntton.  J>ig.  248.  ahow^  in  front  view 
and  aection, »  ham  button,  prodnced  by  theae  diet.  Ilg.  24S.  ahowa  a  metal  oniamMi^ 
to  be  inlaid  or  fiiod  in  the  front  aurfaae  of  the  button,  but  it  ahould  be  atated  that  the 
omamentinE  bdt&i^  to  be  fixed  In  the  front  aoriiwe  of  the  button  nay  be  of  pe«rl  or 
otlier  matenal ;  and  the  aiu  and  device  varied  according  to  taate.  Hg.  2S0.  ahowe  in 
aootioD  a  pair  of  die^  for  ^ving  the  aecond  prouure  for  affixing  the  omamentai  aui&oa  i 
and,  if  deaued,  the  temainmg  front  aurfoce  of  the  botton  may  be  omaiDeated,  by  having 
the  k>wer  die  engravod,  or  otherwiae  auitably  ornamented  J'lg.  2C1.  ahowa  in  front 
Tiew  and  aeotion  a  button  made  according  to  this  part  of  tha  invention. 

llie  third  part  of  the  invention  relates  to  a  mode  of  ornamenting  horn  hnttona,  by 
gilding  or  ailvering  their  lurtaoeB.  This  ia  eSmted  by  apptyiog  a  auitable  cementing 
or  adheaive  material  with  a  boA  brush  to  the  button,  in  order  uiat  gold  or  ailver  leu 
mftj  be  attaehed  to  ita  aurface.  Tho  oementing  or  adhesive  material  preferred  to  be 
saadk  droaungvamiah  rendered  sufiicieotlyliriuid  by  eeeence  of  turpentine^  and  when 
the  varniab  ia  nenriy  dry,  gold  or  silver  leaf  ii  applied  thereto,  and  presaed  in  theaama 
manner  aa  practiaed  when  gilding  and  ulvering  other  aurfacea ;  by  thai  treating  bom 
battona,  a  very  novel  manufaotuu  of  that  deacription  of  battona  may  be  produced. 

Tbt  foorth  part  at  tbia  invenuon  relatea  to  Om  eooatraction  of  dies  oaed  in  Iha 
■laouCaoture  of  horn  battona.    Fig.  26%  ia  a  loction  of  a  die,  conatmcted  according  to 


■  fenrrOK.  sm 

abjwit^tbeiiiTeiitfon;  and  j^.  tSS.  li  m  uctioit  Aoving  the  di« -without  the  bound- 
ing eircto,  whicb  conflns  tlia  pmtttnt ;  /  ii  the  dig  engntTed  kt  the  parti  p,  g;  aroDod 
Mch  of  «hii:b  engnTcd  nirbMa  u«  circaUr  ^rooTce  or  rMMSHSto  receive  the  bounding 
ciral«^  k,lt,  vhion  nt  Mour^ely.  B^the  after  imertloB  of  theu  eiroles,  the  vorkmui 
ii  not  oonGned  to  nm;  hu  grater  mtiti*  ^be  bounding  line,  u  tjiat  line  ia  oat  preaent 
vhe(  engHiTing  the  plate;  and  the  grarcr  a»y  pua  baj'oiid,  nai  the  grooTn  and  tha 
boDodisg  diid«a  may  r«adUy  be  made  «tt^  great  awuracy  to  Moh  at  tha  engtaved 

'nia  fiU  [lart  of  the  inrentiut  alio  rebUa  to  a  mode  of  etfnatrueting  die^  Ibr  the 
manufacture  of  horn  bnttona,  and  aonewta  in  foming  the  dlei,  ao  that  the  boonding 
einle  shall  be  of  a  mBoiaat  d«ith  for  the  counter  die  to  elide  withia  it,  and  fit  acen- 
ratelj  in  ordM  that  thaoinsDinfereBce  of  eaeh  button  (ball  b»«nooth]f  and  aocoratalj 
fomiad.  I^  SU.  repraMDta  In  tecUon  two  diaa,  aod  one  eounter  di^  made  aeeordins 
to  thii  put  of  tha  invention  ;Jig.  SHL  ahows  ong  at  the  dle^  in  plan  and  aectian ;  and 
Jtg.  3S6.  a  plan  and  aeotion  of^a  eoanter  die,  gnitabte  fir  flexible  ahank  bnttuni.  A,  h, 
are  the  diei.lATing  the  engniTed  aurfacea  t,  i,  on  aeparate  circular  diaca  of  metal,  auch 
■■  have  heretofore  been  naed ;  j,  is  a  counter  di^  and  Ic,  a  tube,  witUa  which  the 
eonnter  die  ia  held,  the  objeet  of  thia  tube  being  to  euide  the  projecting  edges  J,  I,  of 
the  dieaaaahoWQ,  And  thiu  keep  the  di«  and  counter  oiei  correct  to  each  other.  Fig^ST. 
ia  aaactiuu  of  two  diaa  h,  and  a  connler  diej;  but  in  this  eaae  the  tabe  i  ia  dlapenaed 
with,  the  diea  being  deeper  aunk,  and  Uina  ^iding  the  oonnter  die  eorreotlr,  By  the 
me  of  these  diee,  the  edgM  of  horn  butlona  will  be  more  accurately  forme^  and  con- 
tequently  require  leaa  finishiog.  This  description  of  dies  may  be  made  according  to 
(he  mode  deeeribed  in  tite  fonrtfa  part  of  thIa  inrention ;  (bat  is,  bj  forming  the  boundaij 
circle  aeparately,  *s  win  be  understood  by  referring  to  i{^.  SS8.,  wliicb  ia  a  aids  aection  of 
a  die  eomplete,  with  iU  boimi»Ty  eircle  farmed  in  »  similar  tnaniier  to  that  described 
aboTc.  Aj,  SSd.  repreaenta,  in  plan  and  section,  a  variation  hi  the  meana  of  affixing  a 
separate  baandilig  circle  to  each  engrarad  aarftce  ;  and  it  ia  suitable  for  working  with- 
out the  tube.  In  using  theae  diea  they  are  to  be  heated  but  slightly,  whether  for 
bqttana  with  metal  shank^  or  to  receive  flexible  riianks,  and  are  to  be  pressed  aa  here- 
tofore. The  patentee  claims,  €rstly,  the  mode  of  maDnCactanag  horn  buttoni  with 
Beiible  shank^  by  flrst  fonning  buttons  by  preainTe  and  heat,  and  then  by  a  second 
preerare  in  dies,  to  afix  flexible  ahanks  thereto,  as  above  described.  Seeandlv,  tha 
mode  of  ornamenting  horn  buttona,  by  canaing  goitable  surfaces  to  be  affixed  m  the 
fnat  surfaces,  hv  pressing  the  buttons  with  the  omamenta  in  ^es,  as  above  deacribcd. 
Ihirdlj,  the  mode  of  ornamenting  hnm  bnttons  by  gilding  and  silvering  their  surface* 
sa  deeeribed  Fourthly,  the  mode  of  conatmcting  dies  nara  in  the  manufacture  of  horu 
buttons,  by  applying  separaU  bounding  eirelea  to  each  engraved  surface  for  a  button; 
■nd  fifthly,  the  mode  oftaauufaeturiiig  nom  buttons  in  dies,  wherein  the  horn  or  liool 
ia  TRWcnbed  from  being  exprcased  at  the  eirenrnference  of  the  buttons  as  described. 

BuTTOira,  Cotmo.  Mr.  Joseph  Parkea  obtained,  in  1&40,  ■  patent  for  improve- 
Btenta  in  the  manufacture  of  eovered  bnttoua  made  by  diea  and  pressure,  by  tha 
appheatioii  of  horn  as  a  covering  material  The  process  resorted  to  by  the  patentees 
hr  carrying  out  thia  inventioii.  Is  very  similar  to  that  punned  in  mBnufaciuHng 
Florentine  buttona ;  >ueh  modi&eatioiis  being  applied  aa  are  rendered  oeceuary 
for  adapting  soiA  proceea  to  the  peculiar  nature  of  the  material  employed  for  covering 
the  face  of  each  button,  a,  fy.  SflO.  ahowe  a  plan  of  a  diaa  of  iron  plate,  with  four 
projeotine  points,  whicb  ia  Kirmed  by  suitable  dies  in  a  fly-prea^  aa  ia  well  under- 
itood;  t£e  pointa  are  then  turned  down,  and  the  diae  a,  h  sunk  into  the  shape 
ritown  at  Jig.  SSI.,  and  two  such  sunk  discs  are  applied  to  the  internal  core  of  tha 
button-board  of  each  button ;  i,  Jig.  IflS.,  shows  a  plan  and  edge  view  of  a  circular  diss 
of  button-board,  suitable  for  fbrming  the  internal  core  of  a  button. 

The  diee  being  placed  In  suitable  presses,  aa  ia  well  understood  in  using  similar 
dies  in  manufacturmg  JllorentiBe  or  other  eovered  buttons,  one  of  the  sunk  diee  a 
is  placed  in  the  under  die,  with  the  pointa  epwardi^  hiving  a  disc  of  bncton-board 

S laced  on  the  points,  as  shown  at  fig.  S9S. ;  the  upper  die  or  puni^  Is  then  caused  to 
esensd  and  press  the  button  board  b  into  the  shape  shown  at  &r.  S64. ;  which,  when 
thus  formed,  is  to  have  a  die  a,  applied  on  the  other  side,  as  shown  at  Jig.  3SC.  The 
disc  a,  to  be  next  fixed  to  the  button-board,  is  placed  la  a  suitable  die,  the  disc  which 
has  already  been  fixed  being  upwards;  the  die  or  punch  is  now  to  he  pressed  down, 
which  will  produce  the  bntton-t>oard,  with  the  diaca  o  a  on  either  side,  into  the  riiape 
diown  at^.  36S.;  and  it  will  be  seen,  that  one  of  the  disea  wilL  br  the  shape  of  Uiedi^ 
be  sank  concave,  whilst  the  other  disc  i^  on  the  other  aide,  will  "be  formed  convex;  or 
according  to  the  figure  of  tha  Ikce  of  Oie  intended  bntton. 

The  core  of  button-bosrd,  fo.  98fl.,  is  now  ready  fbr  being  inserted  into  the  ftbrle 
wIiichiB  to  become  the  flexible  shank  of  the  button,  and  which  flexible  si  auk  is  formed 
hj  nking  a  portion  of  &brie  iu  suitable  diea,  as  is  well  understood  when  making 
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au  BUTKar. 

■unOu-abKib  fornorentuu  or  otIurMTered  trattoo*;  uxd  the  ihaMk  beiiig  k>  aniA; 
the  button-boird  or  coM^  fy.  866.,  ii  to  ba  pUoocI  'thacaon,'  witJi  tie  oddcats  nrttM 


towarda  the  protruding  bLbdIi  ;  and  the  edge*  o(  tlw  fabrio  are  Uien  to  be  preawd  over 
the  core,  (aau  veil  nndentoad,]  wHcb  will  prodaoe  t^a  partly  fonoad  bntton,j^.  2ST^ 
wbicb  ia  a  side  view,  and  oonsista  of  the  riiank  oontamlng  the  oore, .  whiolk  la  out 
iiuerted  into  the  metal  ahell.c,^,  26EL,  and  tiieae  parts  bein^  plaoad  in  aanitabledu^ 
are  preaied  together,  and  the  partly  manutaoturad  buttoi^^.  269.,  mil  be  produced, 
eonaiBtineof  theahank  oonUijung  the  core,  coTered  on  the  mint  avr&ne  with  thaniat^ 
shell  c,  irhich.  by  the  die,  hu  ila  ed^ea  bent  down  on  the  Eabris  of  the  flexibla  ahank. 
The  bnttoo,  thua  far  formed,  ia  now  m  a  condition  to  be  eovared  with  a  thin  plate'of 
horn,  which  ia  performed  in  the  following  manneri — d,fy.  STO.,  ihowa  a  diao  of  horn, 
cut  ont  bj  gnitable  dies,  the  circomfereQca  being  •oolloped,  in  order  that  in  folding 
over  the  mould,  ^.  209.,  the  horn  may  not  be  pnckored.  t  i,^g.  271.,  ahows  a  coUe^ 
for  offliiag  tba  covering  of  horn  to  the  button,  the  collet  being  aimilar  to  that  used  in 
what  ia  called  "Sandara  plan  of  making  Floreiitina  and  other  ooTered  buttona" 

Ihe  method  of  corerio^  the  mould  of  the  button  with  bam  ia  deuribed  oa  followa  : 
Fig.  272.  repreaanta,  insectioo,  aloweraoverin^die,  andalaoa  proper  punoh  forpreaainA 
the  parta  into  the  lower  die ;  theaa  diaa  being  in  a  luitable  presa,  as  ia  well  underatood. 
The  lower  die  ia  to  be  kept  heated  to  such  an  extent  that  the  workman  can  juat  bear 
hia  hand  to  rest,  for  a  very  short  time,  on  lie  nppec  aurfaco  of  the  die  ;  the  haatang  is 
'  preferred  to  be  accompliihed  bj  meana  of  a  Qaiue  of  gai  below  the  die ;  and  it  willbo 
aeen  that  there  are  holea  f,f,''a  the  die,  through  which  the  heat  of  the  flame  ihbv  paaa  \ 
and  ^  is  an  opemn^  Co  allov  of  ebnoapherie  air  Sowing  under  tbe  lower  die.  llhe  diao 
of  horn  d  ia  placed  in  the  lower  die  g.  The  ahape  or  mould,  j^.  239.,  is  thea  placed  oa 
the  horn,  and  the  punch  or  die  ^  ia  oaused  to  deaeand,  and  preaa  the  parta  into  the  die 
g;  the  punch  h  ia  then  raised,  in  order  \a  allow  of  the  introdnctioa  of  the  parta  abowa 
at  figi.  £73  aud  aTi.,  which  consist  of  the  tnhe  i,  and  the  punch  or  die  i'.  Tbe  lower 
edge  of  the  tube  i  ia  made  bell-moutbed,  so  aa  to  canae  the  aoolloped  edges  to  ba 

iireeaed  on  the  back  of  the  bottom^  and  tbe  die  or  punch  j  ia  to  cause  the  collet  to  bs 
orced  through  the  horn  in.  tbe  buttoa ;  and,  in-uejng  thaaa  part*,  the  collet  is  placed  in 
the  tube  I,  which  with  ita  punoh  i*  ioserted  into  the  die  a,  aa  shawa  at  ^.  27S.,  wlucb 
figure  repreaeQta  the  die  g,  and  punch  A,  in  the  condition  just  deaoribed,  otter  having 
forced  the  parte  into  the  die  a ;  and  this  figure  olao  ahowa  the  tube  i,  with  a  collet  a 
and  the  punch  or  die  j,  placed  in  the  tobei)  aud  allthinga  are  in  a  condition  to  receive 
the  preeaure  of  the  pnach  ^.  In  order  to  prevent  the  preaaure  coming  on  tbe  imnch  or 
die  J,  before  the  horn  haa  been  folded  down  bj  the  tube  i,  the  hollow  block  a  la  placed 
over  the  die  or  punch  ) ;  eonsequentlj  when  the  punch  h  ia  caused  to  desceai^  it  will 
force  doirn  the  tube  i,  and  cauae  it  to  gather  the  edgea  of  the  horn,  and  pr«aa  tham  on 
the  back  of  the  niould  of  the  button,  when  the  punoh  b  will  be  railed  again,  and  tha 
block  K  raiQOTed,  which  will  leave  all  things  in  t£e  poaition  shown  at  ^.  276.;  and  thea 
agun,  the  biingiag  down  of  the  puni^  n  will  canae  the  die  or  punch  i  to  deaeend  and 
force  the  collet  into  tha  battoi^  the  die  i  being  retained  in  the  tnbe  i  by  means  of  the 
pioi^  pasung  through  aaht  fonned  therein,  wbioh  allowa  of  the  die  J  rising  and  tailing 
m  tha  tube  l,  but  praventi  it«  coming  out  of  that  tube.  The  button,  thus  far  formed, 
ia  now  in  a  condition  to  be  eompleted  m  tiie  finidiing  dies,  fig.  377. ;  the  lower  diaa  beiag 
kept  heated  in  a  aimilar  mtuiier  to  the  die  a.  Tlw  dieatHong  fixed  in  a  suitable  presa 
the  button  to  be  finiahed  ia  inaartad  into  the  die  I,  (which  may  oe  omataentad  or  plaio,) 


«i(h  «•  A^k  vpwM^  A«  Mm  pwdi  w  4h  ■  fa  tMMid  to  dawmd  »<  preM  tk* 
baMM  Mto  i^pa, 

VbMi  tkt  &Mt  af  th« boltott M  to^pUn.  tha dua of  JkMV ibould be poUsbed bdon 
bebig  iMd  for  MTcriag  (  bat  when  ma  la  oaver  *  button,  and  Aniiliad  bj  aa  eosnTad 
w  iMimmiliiil  i£«t  tba  ^UdiiiiR  it  not  nacMMTf*  l^a  button  being  tliui  mad*  it  to 
b«  liiiihad  by plaeing  itia a k«*  to ba  "edgwC"  aakagmmDnly  praatiMdiufinUiii^ 
bon  buthma. 

Hie  patentae  d<>a>  not  claim  th«in«azu  of  making  Uu  mould  or  abapa  abovii  at  jff ,  SBS, 
Mr  tba  dia*  amplofad  wben  wpanUlj  ooniidend,  i«rj  aimUar  dUa  baTipg  been  befura 
Med  in  th«  maoouctiire  at  Mim  ooioad  button* ;  nor  doe*  ba  confine  bimielf  tber«to, 
•o  loDj  H  tha  ptTBlinr  cbaraeter  and  anaoM  of  the  iaiention  be  retauied ;  vit  that  of 
Buuiuiacturing  coTercd  buttol);^  made  by  die*  and  prMMire  by  tbe  application  of  thin 
■beet  horn  a*  toe  •oTaiiiu  matariaL  Ue  claim*  the  mod*  hetein  dcaciibed,  of  maDofacta- 
nng  eoTorad  bnttMuby  l£e  applioatian  of  born  •*  a  MTariag  matarial,  a*  aboT*  deacribed. 

C. 

CABLE.  {CMt,  fr.;  Aniirtau,  Otrtm.)  A  etrong  rope  pr  ebdn  emneeting  th« 
diip  with  the  anchor  for  the  pnrpoee  of  mooring  It  to  the  nound.  The  lAetf 
Msior  cable  i«  the  itroogeet,  and  u  uaed  at  aea;  the  tiream  «abU  ia  more  ilnider, 
being  Used  chiefly  in  riTera.  A  cable'*  length  I*  120  fathonu.  The  greateat  in^ 
proTenient  in  mooring  Teasel*  has  been  (he  introduction  of  the  chain  cvble,  vhiel^  when 
Cnlr  let  oa^  afforde  in  the  freight  of  ite  long  cateaary  curie,  an  elutic  tendon  and  play 
to  the  thip  nnder  the  pressure  of  the  wind.  The  dead  itrain  iipon  the  anchor  ia  thna 
greatly  rednced,  and  the  ludden  pull  by  which  the  flnlces  or  «nni  are  readily  iKapped 
]*  in  a  great  meaaure  obriated.  The  beat  iron  cable*  are  chains  made  of  UdV^  boood 
and  braced  by  rod*  acron  their  mlddla  Experience  haa  taught  that  the  end*  of  tliasl 
Giki  Tear  out  much  tDaocr  than  the  sidea.  To  remedy  this  eriL  Mr.  Hawkey  IroA 
maonfacturer,  obtidned  a  patent  In  July,  18S8,  for  constructi 02  these  anchor  eh^na 
with  linki  conaiderably  stouter  at  the  ends  than  in  the  middle.  With  this  new 
he  forms  the  short  rod*  of  iron,  of  which  the  lint*  are  to  be  made,  with  *weIlBorpro- 
taberancea  about  oae-third  of  their  IcDgth  from  each  of  their  ends,  lo  that  when  theee 
are  welded  t<»ether,  the  slenderer  parts  are  at  the  sides,  and  the  thicker  at  the  enda  of 
the  eOiptieal  Imks.  Such  rods  aa  the  abore  are  formed  at  once  by  roUin^  iwacgln^  or 
any  other  mean*.    When  the  linlc  is  welded,  it  may  be  itrengtbened,  by  a  brace  or 


thoDgb  he  doea  not  seem  to  baTShad  themeana  of  carrying  it  into  eltect;  a  Tcry  general 
Bliafortune  with  iEgeniotis  projectors.  It  was  Captain  Brown,  of  the  Wee?  India 
nerehant  scrrice,  whoy  in  1811,  trat  employed  chain  eablea  in  the  rnsel  Penelope,  of 
MO  tons  burden,  of  which  he  Wa*  captain.  He  made  a  voyage  in  this  ahip  fKim  England 
to  Kartiniqne  and  Guadaloupe  and  home  again,  in  the  course  of  four  months,  h«<rliic 
anchored  many  times  in  erery  tariety  of  ground  without  any  accident  He  multiplied 
his  trials,  and  oeqnired  certain  proob  that  iron  might  be  aubitituted  fbrhemp  in  makfai^ 
eablea^  not  only  for  mooring  Teseela,  bat  for  the  standing  rireiog.  Since  this  period 
chain  cables  ha^e  been  uniTeroally  introduced  into  all  the  ahipa  or  the  royal  naTy,  but 
the  twisted  link*  employed  at  firrtby  Brown  hare  been  replaced  by  atralght  one^  stayed 
m  the  middle  with  a  cross  rod,  the  contrivance  of  Mr.  Brunton,  which  was  seenred  by 

Stent  in  this  eoun^aud  in  France;  but  the  latter  patent  wa*  suffered  to  fall  ftmo  But 
ing  acted  upon  wiOiin  the  two  year*  spewed  by  law. 

The  Gret  thing  to  be  eonsidered  in  the  maniifactnre  of  iron  cable  is,  to  proeiir*  ■ 
Biaterial  of  the  beat  quality,  and,  in  oung  it,  always  to  keep  in  new  the  dii««Doit  of  tb« 
atrain,  in  order  to  oppoee  the  mailmam  streDsth  of  the  iron  to  It.  Hie  beat  form  of 
&e  Unki  may  be  deduced  from  the  foUoiriiig  inTeatintiorL 

Let  11,^  8TB.,  be  a  circular  link  or  rin^  of  one  beh  rod  troD,th« 

)«tar  mrcumference  of  the  ring  being  IS  Inchaa,  aad  the  inner  Oi 

V  Ii  equal  opposito  (brcea  be  applied  to  tbe  two  points  of  tbe  Unk 

1  _  _   _  ...,   ^  ^  towards  «,  and  o  toward*  r,  the  r«u]t  will  be,  when 

, are  sufflciently  ioteiue,  that  the  cSrcuIar  form  of  the  link 

will  be  changed  into  another  form  with  two  round  ends  and  two 
pu^el  sides,  m  seen  uiJSg.  S79.    Tbe  ratio  of  tbe  extorior  to  the 

ST9 interior  peripheiT,  which  wa*  originally  aalB  tofl,  or(to8,bna 

/^  '~~*s,  longer  the  same  in  Jig.  279.    Hence  there  will  be  a  derangement  ia 

(b  WJthe  relative  podtion  of  the  eomponeot  particleo,  and  eonseqneaidy 

^^^ — Q -'their  cohmon  will  he  progressively  impaired,  and  eTootusJiy  da- 

*    jSi    •    rtroyed     In  jty.  K8.  the  •^mentn  jr  of  the  outdde  periphery  Wng 
Votl  %H. 
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Mr  CABLD 

'^k!  MS  fadtei,tlie  eoRwpotidiag  innda  MgBCBt  1)mbe|«(f^«rl^l>ob«a.  K 
Ada  portion  o(  the  link,  in  eanseqaence  of  the  itretehing  force,  conwa  to  be  iiikiifcil 
)Bto  a  Btntght  line,  as  sltown  In  fig.  STB,  tha  comapondkB  wtgKteMa,  Inteiio  and 
exterior,  mnsl  both  be  rHneed  to  an  eqnal  length.  The  nwOer  eontalned  in  the  I 
iaehet  of  the  fratside  periphery  must  thetefsi-e  be  either  compreMed,  Oat  it,  coadeuad 
bM  11  Endiea,  or  the  ioside  pCTipheiT,  which  is  ouij  I^  iaakti  alreadT,  mW  be  ralended  to 
3  inehea ;  that  is  to  UT,  the  exterior  eondenaation  and  the  interior  eipaneion  mnal  talle 
place  in  a  reciprocal  proportion.  But,  in  ererr  crat,  it  i<  iitTpoaiible  (o  efled  this  con- 
traction of  one  side  of  the  rod,  and  extension  of  the  other,  wiihont  dlsjuplnre  of  the  link. 
Let  na  imagine  the  outside  periphery  dirided  inio  an  inflnitT  of  poinli,  npoa  each  of 
Which  equal  opposite  forces  act  to  stral^len  the  earrsture :  they  mnst  nndonbtedlT  occa- 
■ion  the  rupture  of  the  corresponding  pail  of  the  intonal  periphery.  This  Is  not  the 
sole  injury  which  must  result  i  others  will  occur,  as  we  ihitll  pereeiTe  in  considering  what 
pa«ees  in  the  portion  of  the  link  which  surronnde  c  it,  fig.  27!>,  wboae  len^h  is  4i  indiet 
outiide,  aAd  sLu  inside.  The  aegmenti  h  r  sad  n  o,  fig.  278  are  aclnalljr  reduced  la 
Mmi-circumftrences,  which  are  inside  no  more  than  half  an  Inch,  and  ontaide  as  befbre. 
Titac  ia  thoa  coutraction  in  the  interior,  with  a  qnicker  enrvunre  or  one  of  shorter 
ladiuB  ia  the  exterior.  The  derangement  of  the  pHrticles  lakea  place  here,  in  an  order 
isTeiH  to  that  of  the  preceding  cue,  but  it  no  less  tends  to  diminish  the  slreB|th  of  that 
n  of  the  link;  whence  we  maj'  certainly  conclude  that  the  ctrculai  Ibim  of  cable 

La  is  an  extremely  faulty  one. 

Z«aTuig  matters  as  we  have  supposed  in  ^g.  278,  but  inppoae  ibat  □  u  a  rod  introdoeed 
Kto  the  mail,  ..mdering  its  two  opposite  points  a  b  from  approximating.  This  eimm- 
ma      _  stance  makes  a  remarkable  change  in  the  reanlt*.    The  link  pulled  ai 

above  deacribed,  muaVassDme  the  quadrilateral  form  shown  in  fig.  980. 
S  II  oBera  more  resistance  lo  defoimation  than  before ;  bnt  as  it  may  still 
J  lufler  change  of  shape,  it  will  lose  strength  in  so  doing,  and  cannot 
therefore  be  recommended  fbr  the  constmction  of  cables  which  are  to  ba 
exposed  to  very  severe  strains. 
Supposing  itiU  the  link  to  be  circular.  It  the  ends  of  the  itay  comprehended  a  laiga 
portion  of  the  internal  periphery,  so  as  to  leave  merely  the  space  necessary  for  the  plan 
of  the  next  link,  there  can  he  no  doubt  of  its  opposing  more  effectively  the  change  of 
Ibrm,  and  thus  rendering  the  chain  stronger.  But,  not  withstand  I  ng,llie  circular  poitiona 
which  reraaia  between  the  points  of  applicainn  o[  the  strain  and  the  slay,  would  tend 
•jwayg  to  be  straightened,  and  of  consequence  to  be  destroyed.  Besides,  though  we 
eonU  constmct  circular  links  of  cnSeienl  strength  to  bear  all  strains,  we  ought  slill  to 
ngect  them,  because  they  wonU  consume  more  materials  than  links  of  a  more  suitable 
l^>iTn,  as  we  shall  presently  see. 

The  effeet  of  two  opposite  forces  applied  to  the  links  of  a  chain,  U,  ai  we  h«Te  MM, 
to  reduce  to  a  straight  line  or  a  straight  plane  every  curved  part  which  is  not  stayed: 
whence  it  is  obvious  that  twisted  lin^  such  as  Brown  first  employed,  evoc  witba  stay 
ill  their  middle  must  of  necesaity  be  straightened  out,  because  there  is  no  reust«noe  in 
ttie  direatioQ  opposed  to  the  tvnet.  A  cable  formed  of  twisted  links,  for  a  vessel  of  100 
tona,  stretches  30  fee^  when  pat  to  the  trial  strain,  and  drftws  hack  only  10  feet.  This 
^ongatioD  of  £0  feet  proceeds  evidently  from  tlie  straighten!  ug  of  the  twut  in  eacli  link, 
which  con  take  place  only  bv  impairing  IJbe  strength  of  the  cable. 
'  From  the  preoediiig  remarls^  it  appears  that  the  strongest  links  are  sueh  as  present,  in 
their  originsl  Cbrm,  atrai^t  pcolioae  between  the  points  of  tension ;  whence  it  is  dear 
that  liake  with  parallel  sides  and  round  ends  would  be  preferable  to  all  others,  did  not 
a  good  cable  require  to  be  able  to  re^at  a  lateral  forces  a«  well  at  one  in  the  direotioa 
of  ita  length. 
IiSt  UB  anppoee  that  by  some  aocldent  the  link  j^.  279.  should  have  ita  two  eitremitica 
agj   ygs.  pulled  towards  i  and  i,  whilst  an  obstacle  x,  placed  richt  opposite  to 

^''^^•^s.  its  middle,  resisted  tbe  effort.  The  side  of  Uie  link  i^iich  touches  z 
j-'j''\sCSi^  woiild  be  bent  inwards;  but  i(  as  iafig,  2S1.,  there  is  a  stay  a  o  a,  the 
(  "^Tt^^  ]two  sides  would  be  bent  at  the  same  time;  the  link  would  notwitk- 
V — ■''jlS'Nv^  stauding  assume  a  faulty  shape. 
In  thus  r^eoting  all  the  vicious  fonn^  wo  are  naturaDj  directed  to  that  whidh  d^ervea 
the  preference.  It  is  shown  it^fiff-  ^si.  This  link  has  a  cast-iron  staj  with  large  ends; 
it  preeenla  in  all  directions  a  great  resistance  to  every 
s^ change  of  form;  for  let  it  be  pulled  in  the  directtoo  a  a, 
Jjagainst  an  obstacle  (^  it  is  evident  that  the  portion*  4  » 
Jani.  df,  which  are  «uppor(ed  by  the  parts  f  *  and  at 

cauDOt  get  deformed  or  De  broken  wilhoaltlte whole IuUe 

—  •      ^"  giving  way.    As  the  matter  composing  g  t  and  gf  cannot 

be  ihorteiied,  or  that  which  aomposes  d  i  and  df  be  lengthened,  Uiese  four  aide*  irD] 
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Muia  iiiwway  h  flwfr  fJittf  pniWgan  ifyMm  rf  Mw  Uig»*>a»d  ^j  K 

•what*  pttMtU  Ann  io  Jig.  IBS. 

W«  k*«t  OTMinwd  the  (tnngtfa  at  a  link  In  •tu;  di- 


«MmtUutparMDdionl>rtoiliplua.  fig.  iH, 
it*  tM  — imbltge  of  thm  liiiki  in  Ui«  aboT* 
mmA ;  bnt  we  ought  to  obacrr^  thM  Um  ob- 


ougbt  to  obMFT^   t 
■taol*  Q  placwd  betwean  ue  link*  a  m.  mwt  b*  t 
Mrilj  Terj  nnaU,  and  oould  not  therefor*  rMUt  Uw 
PI— r>  or  ifant  tt  tb«  two  lateral  lioka. 

Ftob—  of  ma»itfaehnitif  trot    esUuL'— Hm  iaxgi* 
-yA  ia  (^e  UloviDg  order: — 
,  .  ,.  la  laoaXin  whkh  a  nnabar  of  rod*  or  nmnd  ban  of 

tba  bart  poatibia  wrongfat-iron  and  of  propar  dimanaioD^  ar«  baatvd  to  bright  inition. 

5,  no  evttiiig  bj  a  tnaehina  of  (baaa ban,  in  equal  lengtli^  bnt  with  oppoutal)«Tel% 
to  allow  of  the  rsqaiute  enmng  and  alinni  of  tb«  end*  in  tb*  aat  of  weldins. 

L  The  banding  ot  aaeh  of  1i)M*«  pieoaa  by  ■  toaehin&  ■#  aa  to  Ibnn  the  Imka;  the 
lait  two  operationa  are  dona  rapidly  wbila  the  iron  ia  r*d-hoL 

i.  Hie  w<dding  of  die  link*  at  (mall  forge  fire^  Stt«dwith  tool*  fortU*  expnaa  por 
poa^  and  tha  immediata  btrodnoUan  of  the  (taLj,  br  maana  of  a  con^Muad  later  preaa 

6.  ProTiw  tbe  strength  of  the  cablaa  b*  aa  hfdranlio  prea^  worked  bj  two  mat 
tuning  a  mah  Aittiahed  wiUi  a  fij  wheel 

Tha  fOniaoe  ii  like  thoae  n*ed  in  the  aheetiron  worb,  bnt  aomawhat  larger,  and 
need*  no  particnlar  daacriptioo  bar*. 
j^V^'lBB.  and  ISA.  are  a  plan  and  aleration  of  (ha  aheaii  willi  wbkh  tba  rodianantinta 


a  «wa<^  bot,  for  tl 

loie  labonrar^  agittaaybeinaajr  aatabUihment  TbeaemaatberelieTadbowam 
feeqaaatlf  by  otbsr^  for  I  baliarc  aadi  shaaitf  Baahiae  ia  oaloalatad  t»  reqoira  aearl* 
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kanartMttjin 


Ibfl  enttii^  Jaws  q  ore  moantsd  with  pjeaegrf  ■teel  irhieh  are  made  bat  hj  bolt^ 
■ud  may  Im  ehacgsd  at  plcantr*. 

i^  thebarof  iron  ta  ba  caU  It  ii  mbjeeted,  iinniadiatalj  upon  bsiiig  takeaout  of 
the  fire,  ta  the  sbtftr^  imder  a  determinate  nnifonD  angle,  care  being  taken  not  to  Jet 
tt  tim  round  npon  iU  t^a,  leat  the  {Janea  of  the  ■uooeuiTe  inoiuona  ihould  bcoom* 
BneqnaL 

r  u  ft  stop  which  aaitei  to  dstcnune,  fra  the  tamo  kind  of  ohaii^  tlio  ecpudity  of 
tenirthin  the  Unk  (neeea. 

Mgt.  287,  2SS,  289,  plan  and  clevationa  of  ^e  maciuBe for  banding  As  linkaintvaB 
Adiptie  form.    It  ii  reproKnlad  at  the  momeat  when  a  link  ia  gettiif  bent  upon  ii 


A  is  an  elliptja  mandrel  of  cast-iron ; 
^    B,  wildly  anpported  in  the  ffronnd.    o 
headed  ccrev  against  the  nnmdret  A. 

D  part  of  the  mandral  comprelieDded  between  i.  abd  T,  fanned  aa  an  inclined  plane, 
M  as  to  preeerra  an  intsrval  aqnal  to  the  diameter  of  Uie  rod  between  the  twt> 
•DT&cea  ^at  are  to  be  'welded  together. 

■  rectangnlar  slots  (shears)  pasainr  throivh  tiio  centre  of  the  nut  of  t^e  mandrel,  in 
which  each  of  the  pina  r  may  b«  freely  slidden. 

Q  horiionlal  lever  of  wrought-iron  aiz  feet  long.  It  earnes  at  h  a  polley  or  friction' 
roHer  of  ateel,  wfcoee  pontion  may  be  ritered  aooording  to  the  diameter  of  the  linka. 
B  I«  obvjone  that  m  naQT  mandrels  are  reqnired  u  tiiere  are  sises  and  shapea  of  links. 

The  piMe  nf  Iron  intfloded  to  hna  a  link  being  cot^  is  earried,  while  T«d4io<^  to  the 
bendtng  machine,  where  it  is  scuad  with  the  jaw  of  the  rlca  (^  by  one  of  ill  (nda,  the 
riant  rffteent  being  toniedtpwatda-,  t^  pieoe  of  ivon  haanowt^boiiaoMiddirea- 
tjonnm/on  pushing  the  lever  a  in  the  line  of  the  arrow,  tJio  roller  h  will  fbroe  ct  it  to 
be»ppli«d«nea«ove1yin'thealliptie  groova  of  the  mandrel :  thns  finally  &•  Ho  iaoea 
that  are  to  be  welded  tiu^ther  will  be  placed  right  oppa*it«  each  other. 

The  length  of  the  mnaU  diameter  of  the  ellipee  ooght  to  exceed  by  b  little  the  lengOi 
of  the  stay-piece,  to  allow  of  thb  being  readi  y  introduced.  The  dilference  between 
the  points  »,  s,  ia  equal  to  the  difference  of  tLe  rodii  vectora  of  the  ellipae.  Hence  it 
will  be  always  easy  to  find  the  eccenfarf<citf  of  tbe  dlipse. 

Fig.  3S0  is  a  lever  press  for  squee^ng  the  links  upon  their  itay^  after  tlie  linki  art 


welded.  '  This  machine  coasista  of  a  strong  eait^fon  pieoe  a,  in  Hie  form  of-a  square, 
of  which  one  of  the  branchee  ia  laid  boriiont&lly,  and  fixed  io  a  solid  lud  bymoana  of 
bolls  i  the  other  brMieb,  composed  of  two  cheeky  leaving  between  them  a  spaee  of  two 


o.kwiM.  an 

iMBi^  Mudi  ivHfU.  TlMMtwoAMh*  aravMlcd'al  t«f»Md«a  Ike  badtbf  Okrir 
pltiiB'b;aeTgHiU(o>  J.  c,  alKClwtgntor  tt^jit, fhcwl  l«llMilBbt«ad  left  cfUiedkH^ 
Ibnagh  wttkh  ia  puwdtb*  1 — rl"'  D,  wUcfc  njwcMaU  uA.kMfi  the  plaea  of  tlw  fok 
knriDK  ]ink.  E,  u  ft  prMt  hrw,  6  r«M  loaf,  r,  damp  W»d  eoBiiMnlMBp,  bctweea  wbiob 
Ibe  link  i«  prewcd  at  tb«  noncat  wkca  llw  ihtr  a  F(«V«^  iUcad.  Then  ua  othat 
■fainpa,  u  well  m  atapln  <^  km  -htiapm  wiUt  aadi  i<yt>d  diMeMJoa  of  Unlia. 

Ttae  links  bent,  as  we  hare  kcd,  are  eaukd  Is  Um  btgt  k««lh  !»  be  we)iM,and  toi» 
cecfs  Uair  aUr  j  two  ofantwiia  peiiiuMad  at  «*•  bauiuf.  Wbeftercr  Ibe  weldiBt  it 
BkUied,  while  the  iroa  i*  ilill  led-bol,  tba  liab  ia  plaetd  aprigbt  tMwcaa  the  ctampa 
n  tbea  a  workawn  intmdacM  iato  Ibe  iMpla  the  maiiiUal  tt,  bm  now  apfdiea  Ibc  it^ 
wok  apairof  toDgaor  pkcaia,  while  aaothw  workiMA  itriliea  dowa  Uwlaiet  a  AmiUij 
npcat  iu  Thie  nechaunl  mmprfwifin  fint  of  all  joina  .pccTeotlj  the  wiee  of  Ihe  lUi 
agwnst  the  cancaTeeiiiborthe  uaj,  andaneiwwib  Ihe  iet)ac4ioB  of  theiraa  oacoolinf 
iaereaMS  itill  more  this  ccmpnitinn. 

If  each  link  be  made  with  Ihe  nata  lare,  the  aW*  'Bott  be  amad  Ihravcboat.  It 
h  DM  ^liTMeJ  for  aie,  hDwevm-,  till  it  be  praved  \f  Ihe  bjdnwlie  I^e**i  m  •  mw<bMd 
■wde  on  panmK.  The  pmt  it  a  boriioatal  one,  haTiag  the  asii  of  its  ■'ata  In  the 
■dddlelineof  the  diaw-hench,  which  is  about  60  feel  loof,  and  iaseeand  to  the  hodj  of 
tbeprcse  bj  Rrong  bolts. 

Tie  portion  of  ehaia  under  trial,  being  attached  at  the  o&e  end  to  (he  end  of  Ihe  ran 
•f  the  p>rw,  end  at  the  other  ic  a  eroM-har  at  Ibe  extreaiitT  d*  the  draw-tench,  two 
■ea  pat  the  prete  in  action,  bj  tondng  Ibe  winch,  wbieb  woiki  bjr  a  tri|da  ^uk  three 
ftrdng  pmniM  aUeiqatety;  the  aetkni  bainK  eqnaliaed  bj  iscani  of  a  kcaTr  flT-wheeL 
jU  long  a*  the  reiistanee  docs  not  eseecd  Ue  forte  of  two  neo,  ihe  whole  three  pomps 
■re  kqpt  in  plaj.  After  a  while  o«e  pnmp  ii  thrawn  oat  of  gear  and  next  another, 
•air  one  beii^  worked  towaids  the  ooaduion.  The  niodtf  of  the  ran  being  reiatdea 
Ant  one  thbd  and  next  two  thirds,  gtrca  Ibe  in  ..     -^      >.  • 


neitraia 

e  beams  of  the  draw-beiMk  are  of  east-imi,  9  iaAea  m  diamiteri    the  dif- 

finat  pieeet  composinf  it  ire  adjintcd  to  each  other  eDiMK  bj  mmed  joinia,  Propa 
•Iso  of  ast-iron  tnppon  ibe  beams  two  feet  asando',  and  at  the  height  eC  30  iBcbea 
liie  qwee  between  thnn  li  illled  with  *b  oak  pbak  on  wUA  tha 
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B  WDnM  be  impndent  to  put  hemp  caUea  to  sererer  stnins  than  those  indicated  in 
(be  preeediB{E  taUe,  drawn  up  ttom  BrntttDn's  cxperimCDts  g  bat  the  Iron  caUet  tri*  tbe 
•b(*e  rices  wfll  inppoTt  a  double  stnin  without  breaking.  The>  ought  never  in  com' 
mon  caees,  however,  to  be  tspoaed  to  a  Kree,ter  ttms.  A  cnblc  destioed  for  skips  of  a 
certain  tonnage,  ihoald  not  be  employed  in  those  of  greater  bardeo.  Thui  treated  il 
may  be  always  muted  to  do  its  duty,  and  will  last  longer  than  the  ship  to  which  it  he- 
kngs.  A  consideraUe  part  ofthis  decided  tnperiority  vbich  iron  cables  have  over  benin 
oaes,  b  nndonblcdly  dae  to  tbe  admirable  form  contrived  by  Brunton.  Bepeated 
espajmcDli  have  proved  that  bis  csblei  posess  double  the  strength  of  the  iron  rods 
with  wtiid  Ibej  are  made  — a  fact  which  demonstrates  Ihst  no  stronger  form  can  be 
devised  m-  it  in  Act  pbsRlde. 

Ow  of  tbe  most  valuable  qtidhiet  of  iron  caldes  it  their  resisting  lateral  as  well  U 
kMgitadinal  strains,  at  explained  under ;lgi.  219  and  221. 

TcMcls  hioished  with  such  cablet  have  been  saved  by  them  from  Oe  noM  hmnlnTlll 


«m  CADUUH. 

peril.  The  Heny,  «Mt  «« trflh  umr  itoMi  dnrinir  tlw  p«niMRdu  mr,  mg  cmgfet 
mt  tbe  Dorthera  cwtst  of  fipaii  is  •  ftirioaB  norm.  She  nm  Tor  shelUr  into  (he  Baj  of 
Barn  usong  tli«  rocks,  wboa  ^  -wu  tipatd  for  three  dayi  to  tht  bmricant.  Bb« 
*>0(MMed  r»niiDatel7  om  of  Bnuttin'R  70  l^lhom  cbBin  cables,  which  heM  gnod  ill  tlie 
tans,  bat  it  was  found  afterwante  to  bave,  bad  tbe  Unln  of  Its  lower  poitioa  poliahed 
bright  by  iltritioii  Kgainrt  tbv  nwftj  bMtoa.  A  hemp  able  wooU  hsve  beoi  (peedflf 
tnn  to  piscei  id  inch  •  jntknoeU. 

In  Ibe  conlncti  of  the  AdmiraH)'  Ibr  chnin  caUet  (or  the  Britbh  navy,  it  is  sttpnUted 
Jhat  "  the  iron  (haO  han  be«n  mamfaet<ii«d  ia  the  best  manner  ftom  pig  iron,  «nelted 
frcm  iron-alone  atij,  and  selected  of  the  bcht  quality  for  Ak  porpme,  and  shall  not  bave 
Rceived,  in  any  process  ^alerer  sabeeqsEBl  (□  the  smeltiag,  the  ednixtnre  of  either  the 
einaet  or  oiydea  [irodneed  in  the  mannfselure  of  iron ;  and  shalt  also  have  been  paddled 
in  tbe  best  manner  npon  iron  bottoms,  and  at  least  Ihrea  times  gnftdently  drawn  onl  at 
three  distinct  welding  heats,  and  at  leut  twice  propolT  lagoted." 

Tbe  Ibllowfng  it  a  taUe  of  the  breakins  procJ  of  chain  cnblei,  and  of  the  iron  fbr  tbe 
pnrpote  of  amkJBg  tbem,  also  of  the  pnraft  reqaired  by  hei  majesty^  naTy  fbr  chains. 
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In  Bmnton's  cable  the  mattet  in  the  link  is  thrown  very  maeh  lata  oas  plaiie  [  tks 
Ibk  being  of  aa  oral  fonn,  and  piovided  wftbastay.  Asthar^  are  eawigencies  iawhIA 
the  cable  most  be  serered,  Iliis  i*  accomplished  in  those  of  iron  by  meaaa  of  a  bolt  «ad 
sheekle  (ihaelde},  ■(  ever;  fathom  or  two  falboau ;  so  that  by  striking  onl  this  bolt  or 
pin,  this  cable  is  parted  with  more  ease  than  a  bnnpen  one  can  be  ent, 

CACAO,  BUTTER  OF.    See  Cocoa,  and  Oiu,  UHCrcorB. 

CADMIUM  is  •  metal  discovered  about  tbe  beginning  of  the  year  1618.  It  oecnrs 
chiefly  in  SUesia  in  sereral  ores  of  line ;  and  may  be  readil;  Rcogniwd  by  means  of 
the  blowpipq;  for  at  the  &st  impression  of  the  reducing  or  smoky  part  of  tlie  flame,  the 
ores  containing  cadniium  stain  Uie  charcoal  all  ronnd  them  wilb  a  reddish  yelknr  drete 
of  oiyde  of  cadmiom.  The  Sileiian  native  oiyde  of  line  contains  from  I)  to  11  per 
cent,  of  cadauDm. 

The  cadmium  may  be  extracted  by  dissolving  tha  ore  in  tnlpbnrie  acid,  leaTing 
the  solution  acidnlons,  and  dilutii^  il  with  water,  then  transmitting  tbrotigh  it  a 
stream  of  sulphnreted  hydrogen^  till  the  yellow  precipitate  ceases  to  fall.  This 
powder,  which  is  njphuret  of  eadmiom,  is  to  be  dissolved  Id  concentrated  mnri- 
atie  acid,  the  excess  of  which  is  to,  be  expelled  by  evapoiation  |  and  the  muriatic 
salt  being  dissolved  in  water,  caibonate  of  ammonia  ia  to  be  added  in  excess,  wbereby 
the  cadmium  seperatea  as  a  carbonate,  while  the  small  portion  c^  adhering  eopoer 
or  dne  is  retuned  in  solntioa  by  the  ammonia.  Her(ip«.tb  has  shown,  that  in  distilling 
zinc  ptr  deuximim  (see  Zinc),  Uie  6nl  porlious  of  gaseous  metal  which  are  disengaged 
burn  with  a  brown  ilame  and  deposite  the  brown  oxyde  of  cadmiam. 

Cadmium  has  the  color  and  lustre  of  tin,  and  is  susceptible  of  a  fine  polish.  Ill 
fracture  is  Sbrous)  it  crj'stalUzes  readily  in  regular  oclaliedrons,  and  when  it  suddenly 
solidifies,  its  surface  gels  covered  with  fine  massy  vegelatione.  It  is  soil,  easily  ben^ 
filed,  and  cut,  soils  like  lead  any  surface  rubbed  with  il.  Il  is  harder  and  more  tena- 
cious than  tin,  and  emits  a  creaking  sound  when  bent,  like  that  metal.  It  it  very  ductile, 
and  may  be  drawn  out  into  fine  wire,  and  hammered  into  thin  leaves  witlioiu 
CTwiing  at  the  edge*.  Its  specilic  gravity,  aAer  being  merely  melted,  is  8-604;  nad 
e-6944  afler  it  bas  been  basunered.  It  is  very  fusible,  melting  at  a  heal  mnch  onder 
redness  i  indeed,  at  a  temperature  little  exceeding  that  of  boOiog  mercury,  it  boils  and 
dittos  0       ■     ■  '  "      ■    


eed,  at  a  temperature  little  exceedmg  that  of  boOiog  mercury,  it  boils  and 
n  dioft.    Its  TBpon  have  no  smelL    It  it  but  slightly  altered  by  exponr* 


In  KtroDffMi^  it  imolrta  xriih  diMng«g«- 
MMtt  at  hjdrngui,  ud  lbiD>  edonrUH  M^atioiu.  Cbromat«  at  potuh  uium  no  prs- 
aipUte  in  th^  nnla*  tiiie  or  lead  b«  praient 

^«f«  !■  only  on*  wtM*  of  cadmintn,  the  brown  (.boTe  mcntioael  Its  tpecifio  grv 
Tilj  ia  8'I8>>  It  u  nrftbsr  Ibaiblc  dot  ToUtil«  at  ■  vire  btgfa  tcmp«ntare.  Vh«n  in 
dM  Mat*  of  a  bjdrate  it  ii  white.  The  m6A«  ot  eaAoinni  ooDiuts  of  ST'4B  parti  of 
■«(«3,  and  IMS  «meA  in  100  p»n»  BerteUM  Mate*  its  atomic  weight  to  be  SS-8SS 
ki  bfdTogcn  1'OODl  lis  aoliAiiret  ba>  a  fine  oraitn  tcUow  eoloor,  and  would  furm  a 
beantifol  pwment,  eonld  the  metal  be  ftrand  Id  m^eient  qiuntitj  for  tbe  pnrpoBei  of 
art    'Hie  nJohate  i«  applied  to  the  tytm  b;  nif  eom  for  removing  epeeki  of  the  cornea. 

CAITEINEi  A  cbemical  prind{de  diacoTered  in  coffee,  ramarkabte  for  coDtaiDing 
Bmeh  aiot«.    Bee  Ooftib,  • 

Aecordijig  to  Robiqnat  the  proportJon  ofoaffalne  In  1000  of  eoffee  i*  ai  follows: 

HartiDique  64,  AJeundrian  4-^  Jutb  4-4,  Moeba  4,  CaysiiDa  S-8,  fit  Domb^o  S-S. 
It  is  probable  that  O'M  per  ccDt  i«  an  ordinaij  proportion.  Aeeordtng  to  Liebig  the 
nvportiona  are  per  lb.,  MartiDiqae  SS  p.,  AlexaDdrian  3S,  Java  ti,  Uocha  SO, 
Cayenne  IS,  St  DonJoRO  16.  H.  J.  Veramsn  of  Lnbeck  m[ies  10  lb*,  of  bniiaed  raw 
coffee  with  !  of  caiutie  lime,  made  previondT  tDta  hydrate;  treats  the  mixture  in  a 
displaeemeot  apparatni  with  al<^ohol  of  8(r  til)  the  flnid  which  paMca  thfoi^  no 
loDevrfliniiBhe*  evidenea  of  the  preaetiec  of  eaffetue.  The  cdf^ti  thenrAvsfaf]'  gromd 
and  brought  nearly  to  the  ttate  of  a  powder,  and  the  refoe  of  the  once  digested  miz- 
tore  ^m  the  disptaecment  spparatiu,  dried  and  ground  again,  and  mijcd  with  hydral« 
of  lime,  ia  once  more  macerated.  The  grindii^  u  more  easily  effected  after  the  coffes 
ha  been  gabjected  to  the  operation  of  alcohol,  having  loat  its  homy  quality,  and  the 
esffeiDO  is  thus  moreeertaJDly  extracted.  He  clear  ■Icoholic  Itqnid  thui  obtamed  is  then 
to  be  distilled,  and  the  refuse  In  the  retort  to  be  washed  with  warm  water,  to  separate 
the  oiL  The  flnid  is  now  evaporated  into  a  erystaltine  mass,  filtered  and  expreieed. 
Ihe  impure  caffeine  is  freed  from  oil  by  pressure  between  folds  of  blotting  paljor, 
fnrified  by  eolation  !n  water  with  animal  chanwal,  and  is  thus  obtained  in  iliiDinK 
white  silW  crystala  In  general  not  more  than  8  drams  were  procured  from  B  pounds 
of  coffee,  (rota  10  pounds  7  drama,  and  from  100  pounds  the  lai^est  qaantity.  vib  S 
oBDces  and  4  scmplea  of  caffeine ;  a  proof  that  a  Ist^  quantity  mnst  be  operated  npoo, 
if  in  a  qnantitatiTe  respect  a  satiafketory  result  is  to  be  obtained  Has  it  is  seen  that 
plod  Brazilian  coffee  contains  0-G7  per  cent  of  caffeine.  At  the  asms  time  it  may  be 
observed  that  it  contains  about  10  per  cent  of  a  green  liquid  oil,  and  3  per  cent  of  a 
yellow  solid  fat 

CAJEPUT  OIL  is  obtained  from  the  leaves  of  the  tree  eaUed  Heialenca  Leooa> 


dendron  by  DnnBTu,  which  grows  upon  the  mountains  of  Amboyna, 
the  Molucca  islands.  It  is  procured  by  distillation  of  the  dried  leaves  along  with 
water,  is  prepared  in  great  quantities  m  the  island  of  Bunda,  and  sent  to  Uolland 
in  copper  flasks.  Hence  a*  it  comes  to  as,  it  has  a  green  colonr.  It  is  very  limpid, 
li|bter  than  water,  of  a  striing  smell  resemblinB  camphor,  and  pungent  taste  like 
eardamoma.  When  reetifled  the  copper  remains  m  the  retoi^  and  the  oil  comes  over 
eoloiirlen.     It  is  used  In  msdleine  as  a  stimuIaQt    See  Ona,  BniKaBors. 

CALAMANCO.  A  sort  of  woollen  stuff  of  a  shining  appearance,  chequered  In 
the  waiTi,  so  that  the  cheiiks  are  seen  only  upon  one  aide. 

CALAUITm    A  native  carbonate  of  cnc    See  Zinc 

CALCAHEOUS  EARTH.  (TWre  ealeaire,  Fr. ;  KaOeerde,  Qetm)  Commonl; 
denotes  Ihne,  in  any  form  ;  but,  properly  gpeakinft  it  is  pure  lime. 

CALCAREOrS  SPAR.     Crystallized  native  carbonate  of  lime. 

CALCEDOHT.  A  hard  mineral  of  the  ailiceoos  fiunQy,  often  cut  Into  seals,  tinder 
it  may  be  grouped  common  ealeedony,  heliotrope,  chrysoprase,  plasma,  onyx,  sardonyx 

CMXMASnnS.    He  andent  name  of  native  copperas  or  snlphsta  of  iron. 

CALCSNATTON,  is  the  chemical  process  of  snljecbng  metallic  bodiea  to  heat  witb 
access  of  air,  whereby  they  are  converted  into  a  putveralent  matter,  somewhat  like 
lime  in  appearance,  called  ealx  in  Latin.  The  term  calcination,  however,  ia  now  used 
when  anv  antistanee  whatever  is  exposed  to  a  roasting  heat 

CALCIUM.    The  metallid  basis  of  lime.    Bee  Lim, 

lie  atomic  weight  of  this  element  being  an  important  point,  both  aa  to  pure 
chemistry  and  the  chemical  arts,  hal  been  the  subject  of  innumerable  researches. 
Very  lately  Bending  in  rtie  Ann/Utn  der  CHemU  mid  Pharmadt,  iLTt  p.  241.,  has 
collated  the  most  recent  results  of  the  analysis  of  other  philosophers  with  his  own;  and 
while  Dnmas,  Marchand,  and  Erdmann  estimate  the  weight  at  tl},  that  of  hydrogen  =  1 
or  MO  oxygen  =  100,  he  finds  it  ought  to  be,  as  compared  with  the  latter,  2019 ;  and 
to  the  Ibraier,  S0,1G2. 
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CALC-SINTER.    Tke  inenulatioH  of  euteute  cf  Ifana  s^M  A*  k">«'>  •*  tlw 

fciulnlDiia  coDtcal  pieces  called  >t«l»rtil<!«,  atUched  lo  tha  loofk  at  caTctU)  ui  to  eUled. 

CALC-TUFF.     A  Mmi-liard,  inegnlu  dcpoaUe  of  nrtauue  of  lin^  Ibmed  ft«m 

the  vntera  of  calcareouB  spruigi- 

CALCULUS.  The  lUmy-bolUiig  uiQttad  CDneielioa,  oecMHuiallj  fonned  a.  the 
Uadder  of  □rine,  gaU-bleddei,  cyElic  duct,  ludseji,  and  othu  pwtl  of  living  uiiBialt, 
lU  exuoiruilion  belongs  to  medioit  cbemiUiy. 

CALENDER  iCaiandrt,  Fr,  <  £aJan£er,  Ocnn.),  a  k^  derived  (ttm  tbc  Greek 
fcaJindroi  (cyliadei),  is  the  name  of  ainacliiue,  conaitting  of  two  or  more  crlindera,  revolving 
■o  nearly  in  contact  nith  each  other  that  clolh  paesed  thnnigh  betweeu  them  a  smoothed, 
and  even  glazed,  by  Iheii:  pawerful  pressure.  It  u  employed  dtliHr  to  fioiah  foods  Ibr  tbe 
marbei,  or  lo  prepare  cotton  and  linen  webs  for  the  calieo-prialer,  bjr  renderiug  their  tar- 
.  (hcei  level,  compact,  and  uniform.  This  eondeniatian  and  poliih,  w  mliaage,  as  ihe  Fnodt 
call  it,  differ  in  degree  aecording  to  the  object  in  view,  and  may  be  amngad  into  three 
dittinet  series.  1.  For  goods  which  are  to  receive  the  fint  iupreaeiou  by  the  block, 
a  Terf  ttrong  pre«ture  is  required )  for,  upon  the  uniformity  of  the  polish,  the  oeatnen 
and  regularity  of  the  printing,  and  the  correspaodence  of  its  membtn,  depend.  Is 
many  establishments  the  calico  is  passed  twice  throogh  the  calendei  before  being  sent 
to  the  tables.  2.  The  pieces  alrndy  dyed  np  at  the  madder  bBlb,  or  otherwise,  and 
wbii-fa  remain  [o  be  filled  in  with  other  colors,  or  pouiuJoJ-u,  as  il  is  technically  stjle^ 
tBOst  receive  a^mnch  less  considerable  gloss.  This  is  a  prineiple  everywhere  admitled 
and  acted  upon,  because  (he  oulUae  of  the  lifted  design  being  deranged  by  the 
washing,  and  sometimes  in  consequence  of  (he  peceliar  leitiue  of  the  cloth,  tbe  printer, 
is  order  lo  apply  his  grounding  blocks  properly,  and  lo  fit  them  to  the  contours  of  lit* 
figures  already  uopressed,  is  obliged  to  suelch  the  piece  sometimes  in  the  direction  of 
the  warp,  and  sometime*  of  the  weft,  which  would  be  impossible  if  they  had  been  hard 
glazed  by  the  caleuder.  3.  Tbe  d^ee  of  ftlazing  given  lo  finished  goods  depends  Qpaa. 
the  laste  of  purchasers,  and  the  nature  of  the  article  >.  but  It  is,  in  geoeni,  much  lest 
than  for  the  first  course  of  block-piinliag. 

The  most  complete  calender  probably  In  eztstcucc  ia  that  med  by  seine  of  th« 
eminent  colico-prinleis  of  Alsace,  as  contrived  by  U.  Charles  Dollfus,  sjid  coustnieted 
bf  MM.  Witz,  Slech,  and  Co.  I.  It  passes  two  pieces  at  once,  and  Ihns  does  doable  the 
work  of  any  ordinary  machine.  2.  It  supersedes  the  necessity  oi  having  a  worknuw  to 
fidd  up  the  goods,  as  they  emerge  fVom  the  calender,  with  the  aid  of  a  self-aetiag  iUder. 
3.  It  receives,  at  pleasure,  the  finished  pieces  upon  a  roller,  instead  t^  laying  them  in 
folds ;  and,  by  a  very  simple  arrangement,  it  hinders  tbe  hands  of  the  workmen  fion 
being  caught  by  the  rollers. 

Calenders,  in  consequence  of  the  irregular  demand  for  Ibreign  oideri  and  shijment*, 
are  worked  very  irregulatly,  being  sometimes  overloaded  with  duty,  and  at  otben  alio* 
gather  unemployed.  A  machine  which  can,  when  required,  tura  ont  a  double  qnantity 
of  good^  must,  therefore,  be  a  deairahle  poBsesak)a.  For  the  first  coune  of  the  printers, 
where  high  calendering  ia  necessary,  the  goods  are  usnally  passed  twice  throogh  be 


twcsn  two  paper  cylinders,  to  give  that  eqalUily  of  surface  which  could  not  be  obtained  by 
one  passage,  however  strong  the  ptetsnre ;  and  therefore  the  sii^pliSealioB  of  this  eaiea 
der  will  prove  no  economy.  Besides,  in  otder  lo  increase  the  presstue  lo  the  reqniiite  de- 


gree, the  cylinders  would  need  lo  be  made  bulging  at  their  middle  part,  and  with  sndi 
cylinders  common  smoothing  could  not  be  given  i  fbi  the  pieces  would  he  glazed  in  tha 
ecDtral  line,  and  rough  toiraids  the  edges.  For  pieces  already  printed  u  part,  and  re- 
qniring  only  to  be  gronnded-ia  ibr  other  colors,  the  system  of  double  effeet  has  fcwcf  ob- 
jeetioui,  as  a  single  passage  through  the  eiceUent  calender  described  under  BLxicHiHOt 
page  140,  is  Ibund  to  answer  very  well. 

The  most  remarkable  feature  oT  M.  DoDTna's  machine  is  its  being  manned  by  a  sin^ 
workman.  Sx  or  eight  pieces  are  coiled  upon  the  feed-roUer,  and  they  are  neither  pasted 
BOr  stitched  together,  but  the  ends  are  merely  overlapped  half  a  yard  or  so.  The 
woriunan  is  careful  not  to  enter  the  second  piece  till  one  third  or  one  half  of  the  ?Biit 
one  has  passed  through  on  ihe  other  side,  lo  prevent  his  being  engrossed  wilb  two  ends 
at  a  time.  He  musl,  no  doubt,  go  sometimes  lo  the  one  side,  and  sometimes  to  the 
other  of  the  machine,  lo  see  that  no  folds  or  creases  oeeor,  and  to  be  ready  for  supplying 
a  ft-esh  piece  as  the  pieceding  one  has  gone  Uinmgh.  The  mechanistn  of  Ihe  folder  in 
Ihe  Alsace  machine  is  truly  ingenious ;  it  perfonns  extremely  well,  really  saves  the 
altendaDce  of  an  extra  workman,  and  is  worthy  the  attention  of  roanufnclurera  intent 
upon  economiiing  hand  labor.  The  lapping-roller  works  by  friction,  and  does  hs  duty 
fully  belter  than  similar  machines  guided  by  Ihe  hand. 

The  numerous  accidents  which  have  happened  lo  the  hands  of  workmen  engaged  ia 
eakndeis  should  direct  the  attention  towams  its  effective  contrivance  for  prevenling  such 
mtsforlunes.  These  various  improvemenls  in  Ihe  Alsaee  machine  may  be  easily  adapted 
*o  the  ordinary  calendeis  <£  aUnost  wery  eonstruelion. 
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n*  fblta'  is  ■  kiad  tf  etge,  in  the  ilutpe  of  an  inTcrted  pr^atld,  shat  ob  tbe  low 
MdM,  ukd  open  at  top  ukd  boUom ;  the  top  orifice  ia  aboul  fire  inchn,  the  bottom  on* 
aa  inch  aad  a  halTi  the  fh>Ql  and  tbe  bmcV,  which  an  sbont  four  Teel  hniad,  aie  made  of 
til-plate  or  imooth  pasteboard,  and  the  two  lidetare  made  QTitronj  sheet-iron  ;  the  whole 
DeiBK  balled  tf^ether  bf  small  ban  o[  iron.  Upon  the  iheel-iroD  oT  the  aide*,  iron,  n^ 
-ifhia  are  filed,  performted  with  hole*,  Ihrangh  which  the  whole  cage  ia  lupponed  [tt^ 
b;  nieant  af  !tuds  tbat  enter  ipto  thetn.  One  of  the  upright!  ii  longer  than  the  otlier, 
aad  beara  a  *kit  with  a  small  knob,  which,  b;  means  of  the  iron  piece,  joins  the  guide  to 
the  sank  o[  the  cylinder,  and  Iberebf  eotnmnnieatei  to  tbe  eai^e  a  seesaw  movemcat ; 
U  tbe  bottom  eilremiljr  of  tbe  great  apright,  there  ii  a  piece  of  iron  in  the  shape  of  aa 
iDcbor,  which  may  be  raised,  or  lowered,  or  made  fast,  1^  screw*. 

At  tbe  ends  ot  this  anchor  are  rriction-TDllers,  which  ma;  be  drawn  out  or  poshed 
back  and  Gied  bj  screws ;  these  rollers  lifl  altemateljr  two  lerers  made  of  wood,  aiid  fixed 
ID  a  wooden  ahafl. 

Tbe  paw*  are  also  made  at  wood  :  ther  serre  ,7  la;  down  alternately  the  plica  of  the 
ekilh  which  passe*  npon  the  cage,  and  is  Tulded  zigzag  upon  the  Boar,  or  upon  a  board 
set  below  the  cage;   a  motion  impnrled  by  the  seesaw  motion  of  the  cage  itself.    Sec 

SraETCHIKO  HjtCKIHE. 

To  protect  the  fingers  of  the  workmen,  above  the  small  plate  of  the  spreading-board 
or  h«i,  there  is  another  bar,  which  forma  with  the  former  an  angle  of  about  79*  g  Ibey 
come  sofficienliy  ne«T  together  for  the  opening  at  the  lummil  of  the  angle  to  allow  the 
dotb  to  pass  through,  but  not  the  finger*.  See  BuUtlia  di  la  Sceiiii  InduilriUU  dt 
JfnAatun,  No.  18. 

I  shall  now  describe,  more  minutely,  the  structure  of  the  powerful  bui  ^aa  c<mplkaled 
saleuder  mechanisms  employed  in  the  British  manufactories. 

A  IronI  elcTatioo  of  a  r<nir-rollEred  calender  (fire  rollers  are  ofXen  introduced)  for  gia- 
nng  goodsisgiTeninJIg.  21jS.    dl  are  two  pasteboard  or  paper  cylioders,  eadi  30iitdiea 


m  diameter,  whose  Mruclare  will  be  presently  described  ;  /  is  a  casl-iron  cytinder  turned 
perfectly  SDKxith  (its  fellow  is  oHen  jdaced  between  t  and  d) :  il  i<i  eight  inehe*  in  diame- 
ter ouisiite,  four  indies  inside,  with  [wo  inches  thickness  <rf'  metal,  t  is  another  paste- 
board cylin'ter,  fourteen  inches  in  diameter:  the  strong  east-iron  frame  contains  the  bnah- 
a  in  which  the  journals  of  the  roller*  torn,  op,  is  one  of  the  pair  of  levers  for  commu- 
nicating n  eraduoled  pressure  according  to  theqoatityof  iheKoods.  f  igi.  Hi,  tiffi,  are  end 
Tiewk  of  the  isme  machine  to  show  the  working  gear.  The  wbeel  1,  on  the  end  of  the 
upper  iron  cylinder,  is  ten  inches  in  diameter ;  that  on  the  end  (J  the  fellow  inn  cylinder 
helow  (when  it  ia  presenl)  is  thirteen  inehet ;  both  are  connected  by  the  larger  carrier 
wheel '.  The  lower  wheel  u  is  one  third  Ui^er  than  the  upper  nheel,  and  therefore 
receives  from  the  carrier  wheel ',  a  proportionally  slower  motion,  which  it  imparts  to  the 
eenlral  pasteboard  roller  1,  tying  upon  it,  causing  il  to  more  one  third  more  slowly  tbas 
the  npper  pasteboard  roller.  Thus  a  sort  of  Hiding  motion  >•  produced,  whicb,  by  rubbing 
Ueir  snrfaeea,  glaies  the  goods. 
Tbe  iron  rollers  are  made  hollow  for  the  purpose  of  admitting  either  •  hot  rolkr  of 
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in]n,ar  tteunwhoibot  etlendcring  it  required,  ne  othtr  erliBden  naad  fNBeil)  In  be 
made  of  wood,  bnt  It  mi  liable  to  many  dp/ecti.  Tbe  advantage  of  tbe  paper  nUer 
consitU  in  its  being  dcroid  of  any  tendency  to  apltt,  cinck,  or  warp,  eipeciatljr  <rbaa 
exposed  to  a  conliderable  heat  from  the  contact  and  presanra  of  the  hot  iroa  rollna. 
The  paper,  moreoTer,  lakes  a  vastly  finer  polish,  and,  being  of  an  eJMtic  oalnr^  puMM 
into  every  pore  of  the  cloth,  and  Bmoolhi  its  tnrfoee  more  effecloally  than  any  wooden 
eylinder,  however  truly  turned,  conld  possibly  do. 

The  paper  cflinder  is  conetracled  as  rallum : — The  aiis  oT  the  eyliadei  is  a  atroiig 
tqnare  bar  of  the  best  wronght  iron,  cut  to  the  proper  length.  Upon  Iliis  bar  a  atnng 
,-oiind  plate  of  cut  iron  Is  first  put,  somewhat  lets  in  diameter  than  the  .cylindei  when 
finished.  A  quantity  of  thick  atout  pasteboard  ii  then  procured,  and  cut  into  rennd 
pieces  sn  inch  larger  in  dlBmetcr  than  the  iron  plate.  In  tbe  centre  (f  the  platea,  and 
of  every  piece  of  the  pasteboard,  a  square  bole  muEt  be  cat  to  receive  &e  axis ;  and,  th< 
circle  being  divided  into  six  equal  parts,  ■  hole  must  also  be  cut  at  each  of  tbe  diTisiooi, 
an  inch  or  two  within  the  rim.  These  piece*  of  -postcboonl  being  soeceMively  pnl 
npon  tbe  axis,  a  long  boll  of  malleable  iron,  with  a  head  at  one  end,  and  screwed  at  the 
other,  b  also  introduced  throngh  each  of  tbe  holes  near  the  rim  I  and  this  ia  conlinmd 
ontil  a  enfflcient  number  of  pasteboard*  are  thus  placed  to  foim  a  cylinder  of  the 
length  required,  proper  allowaDce  being  made  for  tbe  comprcMim  wbich  tbe  paeteboard 
b  afterwairli  to  undergo.  Another  round  plate  U  then  applied,  and,  aati  being  put 
npon  tbe  seiewi,  the  whole  are  gcrewed  light,  and  a  crUnder  Rmoed.  This  cylinder  ia 
now  to  be  placed  in  a  slove,  exposed  to  a  strong  beat,  and  muit  be  kept  there  for  at  leeM 
several  days ;  and,  as  the  pasteboaid  shrinks  t^  eipoaure  to  the  heal,  the  screws  mMt 
be  frequently  tightened  until  the  whole  mass  has  beea  eomjiressed  a*  much  u  poMible. 
When  ihe  cylLider  is  thus  brought  to  a  sufficient  degree  nf  density,  it  is  nmored  ft««a 
the  stove ;  and,  when  allowed  to  cool,  the  paslehoaid  tbrms  a  tubMaoea  nlmoot  iocoo* 
ceivably  dense  and  bard.  Kothing  now  rcDains  bat  to  torn  the  cytiadwi  and  this  ia  aa 
operation  of  no  slight  labor  and  patience.  The  motion  in  tnming  mnsl  be  slow,  not 
exceeding  about  fbrty  revolutions  in  a  minote ;  the  snbalBiiee  bei^f  now  so  hard  aad 
toogh  that  loolt  of  a  very  small  sixe  must  be  nsed  to  ent,  or  rather  scrape  it,  UBtil  it  is 
tnie.  lliree  men  are  generally  employed  for  Ibe  Inmiog,  even  when  the  moliaa  tt 
the  cylinder  is  effected  by  mechanical  power,  two  being  necetsary  to  sharpen  tools  for 
tbe  third,  who  tnius,  as  quickly  as  he  blunts  them. 

Let  us  suppose  it  to  be  a  five-ToUered  machine :  when  a  person  stands  in  fiont  of 
the  calender,  Uie  doth  coming  from  behind  above  the  uppermost  cylinder  1,  paeaca  be- 
tween I  and  2 !  proceeding  behind  3,  it  again  cones  to  Ibe  front  between  It  and  3 : 
belweeii  3  and  4  it  is  once  more  carried  behind,  and,  lastly,  brought  in  front  between 
4  and  5,  where  it  is  received,  and  mtoothly  folded  on  a  dean  board,  or  in  a  box,  by  a 
person  placed  there  for  tbe  purpose.  In  folding  the  doth  at  this  time,  care  mnst  be 
ujcen  that  it  may  be  looady  dime,  so  that  no  maiic  may  appear  until  it  be  again  folded 
in  Ihe  precise  length  and  form  into  which  the  piece  ii  to  be  made  up.  The  fohlinf  kay 
be  done  either  t^  two  persons  or  by  one,  with  the  aid  of  two  sharp  polished  spike* 
[daced  at  a  proper  distance,  to  ascertain  the  length  of  the  fold,  and  to  make  the  whole 
equal.  When  folded  into  lengths,  it  is  again  folded  acroea  apon  a  smooth  clean  taU^ 
■eeocding  to  the  shape  intended,  which  varies  with  the  different  Icind*  of  goodsj  m:  the 
particular  mariiet  for  which  the  goods  an  designed. 

When  tbe  pieces  have  received  the  proper  fold,  the  last  operation  pievioiis  to  packing 
them  is  the  pressing.  This  it  commonly  perforated  by  pladng  a  certain  nomber  of  pjeo^ 
divided  by  thin  smooth  boards  of  wood,  in  a  eoaunon  screw  press,  similar  to  Ihoae  nwd 
by  printers  for  talcing  oat  tbe  impreniav  leH  by  the  types  in  the  printiDg-pms.  Be> 
sides  Ibe  wooden  boards,  a  piece  of  glaied  paaleboani  is  placed  above  and  Maw  eftrj 
piece  of  clolb,  that  Ihe  outer  folds  may  be  as  (month  and  glosqr  as  possiUe.  The 
openOion  of  Ihe  common  screw  press  being  Ibnnd  tedious  and  laborious,  tbe  hydraii. 
Iw  press  is  now  in  all  well-monnted  eslablisbnients  had  leeonne  to.  See  HTmAUUC 
Paiss. 

No  improremenls  that  have  taken  place  in  eolendering  can  exceed  the  power  aitd  Ib- 
cility  of  tbe  water  prest ;  one  of  these  presses  ncy  be  worked  by  two  men,  who  can 
with  great  ease  piT>dnce  a  pressure  of  400  tons ;  bat,  in  raniiderable  estabUsbnieiits,  Um 
presses  arc  worked  by  power.    See  BANDAHiti. 

The  appearance  and  finish  of  the  goods,  in  consequence  of  such  an  immense  weigU 
acting  on  them,  are  materially  imfsoved. 

The  press  is  also  used  for  the  purpose  of  packing ;  whereby  the  bale  is  rendered  mncb 
more  e<»npaci  than  formerly.  It  Is  commonly  roped,  JLc.,  while  in  ibis  conpreaMd 
ttatc;  the  dimensions  are  therefore  greatly  diminished  from  what  they  would  olhenrisa 
be  by  any  other  method.  For  initanee,  Ihe  same  quantity  of  goods  packed  in  a  bale 
are  from  one  third  to  one  half  less  bulky  iban  if  tbey  were  padced  in  a  bos  with  tb* 
utmost  force  of  the  hands. 
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>*«  !■«■■  ud  aMttw  of  ■  irght  texmre,  Uie  a|»gittliia  oT  ■nootUiif  nrjtiRt  m  dri- 
fennt  iWMrM  in  mmm  mperti  Ihn  doK  hrarj  Abnet.  T%n  onlf  reqtiin  to  be  ili^tly 
MOMhri  lo  TCBSn  aar  ■wk*  which  Iher  nuf  hnre  reeeiTcd  at  the  blncblnf ;  and  aa 
Ocir  bcaatT  dependt  ntber  tw  tbdr  traniiareBey  (ban  their  do««iM*,  the  more  the  rf 
^Jtilial  fcnn  nt  the  fan  ii  intwirui  the  belter.  Thty  ar«  Ihererore  put  tbronah  a 
■mH  BMddM,  ctMuialinf  of  three  nAera  or  efHiiden ;  and  ai  the  power  required  to 
■on  (hii  ia  md*II,  Dm  penn  who  attendi  it  general^  frites  it  ^  •  itsan  winch  ]  n 
the  aame  effect  mat  be  prodoeed  bj  paninK  th«  mwlhu  between  ost;  two  Of  three  roUoB 
tf  the  abon  enfendEr,  Ii|thtlr  haded. 

Ia  the  tUdc  fcbik*  of  cloth,  indndiBK  ftote  IdBdi  whkk  are  ttaed  fornaiiT  pait^ot 
haaaehoU  Amhare,  a*  abo  tboae  for  foiiale  dma,  the  operatiaB  of  shskif  ii  aied  both 
*'  '**  *~  *^ WmI  bMtit]'  of  the  eloth,  and  to  render  it  more  bnperriott*  to  dost  or 


r  operufoo  b  pCTfivmed  entirdr  kf  d»e  IHetioti  of  mj  MMMth 
lotfa ;  Mtd,  to  render  the  gloM  brighter,  a  gtoaD  anantitr  ofUi     "  "* 
[  it  preTtoaaly  tabbed  over  the  intfbee.    The  openkiioB  of  gluing  br  the  e 


it  TcvT  hhoHaM,bat  the  app«rBtai  i)  of  the  moit  limple  kiiid.  A  table  is  monnted 
wna  •  thieh  Moat  cover  of  level  and  wdl'^fDOCthed  wood,  Ibimiu  an  inetined  planei 
that  ode  where  &e  opeialir  stands  at  wcHi  being  the  loweaL  Tbt  taMe  i*  generally 
placed  near  a  wall,  botb  fbr  eonveaienee  In  uipending  ibe  gtaiUtir  aiqiaratiif,  and  Ibr 
tte  Mite  lit  l^hL  A  long  p****  ^  ^'"'^  ^  faapeiided  fat  a  groove  fbr^ied  between  two 
kagitodiMl  beuM,  plaeed  paialM  to  the  wall,  and  iied  lo  H.  The  groove  menUat 
enicllr  the  aperWgehctwtea  therite«nof«eoiBH>oa  toraiBg  lathe.  The  lever,  of  which 
Ibe  fTOMe  aiar  be  uppuai-d  to  be  the  centre  or  falertm,  la  bead  at  Ibe  botlom  wflk  a 
Mtoi-ertiDdriealpiBce  of  ladrpoliahed  flint,  which  give*  the  (KelioD  to  the  eloth  etretched 
■pan  the  table  ImIow.  Above  Ae  DIdI  are  two  era«  bandlef,  (f  which  the  operator 
k^  bold,  and  BMnee  them  bMkwBid  and  forward  wHb  faia  handt,  kee^ng  the  lllnt  prea^i 
h^  aligbtlr  upon  tbe  clMh.  When  he  hu  ^ated  a  portioa  e^eal  to  the  breadlh  of  tha 
lint,  he  toovea  Ut  lever  belwen  the  ihean  lidewisF,  and  glaiei  a  ftesh  pert :  thn*  he 
;nnM.Ji  Ann  one  aide  or  aelvage  of  the  cloth  to  the  other  <  and  iriien  all  whicb  ■'■  npoa  - 
(he  taUe  it  tntteientlr  glated,  he  drewi  it  over,  and  eipoae*  a  new  portion  to  t)  e  fame 
•pention.  To  preaerve  the  eloth  at  a  jwoper  lentfan.  It  may  be  wound  anmothiy  npoa 
a  roler  or  beua,  wUeh  being  let  to  at  to  revolve  npon  iu  own  aiia  behind  the  table, 
iMtber  roDer  to  iCMire  the  doth  ma;  be  placed  before,  both  being  aecuied  hj  ■  eateh. 
■diag  ia  ■  lalehet  wheeL  Of  tate  yean,  however,  a  great  pan  of  Ibe  labor  emplofed 
h  glaainf  doth  baa  been  taved,  at  the  eomnco  fov  ot  Sve  bowl  calender  hai  bees 


■)  At  Uiit  pvpoee  hf  direct 
iheeling  (rf*  tmaka,  and,  in  genernl,  all  Ihe  arrangwtoentB  prepatvlorr  to  ihli^ient*. 


At  a  BWtler  of  Mcnanodation,  the  dld^reot  proeewet  of  packing,  eroding  of 


boxet, 

t*,and 


tin  the  tatlBaliona  and  mrvers  neeewarr  fbr  obtaining  dnwbacks,  debentuira,  c 
bo«atte*t  Bceording  to  the  eieite  hwi,  are  gmerally  eonduded  at  the  calender  biraaet 
where  geodt  are  flaitbed.  Theae  opentiont  nffldenUy  aeeouat  for  the  geneiml  meaning 
anacberi  to  Om  word. 

CALICO-FRINTINO  (hnprntion  iThdimiu,  Fr. ;  ZtuwdrndMrH,  Genn.)  It  the 
ait  (d*  ImpreMing  cotlon  cloth  with  topical  dyet  of  more  or  leM  permaaetice.  Of  late 
Jean,  litk  and  iroellen  Ikbtict  bive  been  made  Ibe  nibjeeb  of  a  elmilar  style  of 
dyeiBg.  linest  were  ronneiir  stained  with  variont  coined  detigni,  bet  aince  the 
wiileia  faDpniTeaieDti  in  the  mannfiictnie  of  cotton  cloth,  they  ire  iddom  printtd,  aa 
they  at«  both  dearer,  and  produce  le»  beantirnl  work,  became  flax  poevesAea  lett  afllnily 
Ihaa  eoUoa  for  ealonng  matlen. 

Thit  ait  b  of  very  ancient  date  in  India,  and  tokea  II*  Engliih  name  hoia  Calient,  • 
dkoirt  lAere  it  hat  been  pncttted  with  great  inecen  from  time  immemorial.  Tit 
Egyptiant,  alto,  appear  IVoin  Fliuy'i  tettimony  to  have  pnetlted  at  a  remote  en  aome  of 
the  moM  refined  proeeuea  of  topical  dyeing.  «  Robet  and  white  Veil*,"  tayt  he,  "are 
painted  in  Egypt  in  a  wonderfhl  way.  They  are  lint  imbned,  not  wiOi  dyei,  bat  with 
dye-abtorbUg  drogt,  by  which,  tbongh  they  leein  to  be  onillered,  yet,  when  immcnej 
for  a  little  while  in  a  caldron  of  Ihe  boiling  dye-liqttor,  Oiey  are  Ibnnd  to  become 
pajnted.  Tet,  ai  there  ii  only  one  eolot  in  the  esldnm,  il  it  marvelknt  to  see  many 
eelort  imparted  to  the  robe,  In  eonteqnenee  of  the  inllaence  of  the  eiclpient  dmg.  Nor 
can  the  dye  be  waihed  out.  A  caldron,  which  woakl  of  ittelfinerely  eonftue  the  colon 
of  ckitht  prevjootly  dyed,  it  tbnt  made  to  impart  teveial  pigmentt  from  a  tingle  dye- 
ttaS,  painiimg  at  U  Mb."  The  kit  exprettmo,  piKgajn  iam  fOfuiV,  h  peilVelty  graphic 
and  deacriptive  of  calico-printing. 

The  eotum  ehintt  eonaterpanet  of  great  aire,  called  pallamptMrt,  which  have  been 
mannfcetared  la  Hadrat  (hxn  the  earliest  ages,  bare  Id  like  manner  pecoliu  dye-abKirb- 
ing  dingi  applied  to  them  with  the  pencil,  u  alto  wax,  to  protect  certain  pant  of  the 
Wrfaee  ftum  the  action  of  the  dye,  and  are  afterwards  immerted  in  a  ttainhig  liqnM,  iriiicb, 
when  wax  It  applied,  k  nsoally  the  eoU  indigo-vat,  bnt  wiihtmt  the  wu  is  a  bot  Uqtioi 
imulor  to  the  Egyptian.    M.  Xocdilin  Roder,  of  Malhonae,  bnmgbt  home  lately  IhiB 


aOB  OALICO-PRINTIHa. 

Indbt  k  rid  oollMlkiQ  of  clotbi  in  thii  state  of  prepualion,  wkioh  I  nw  U  Um 
eibinet  oT  the  Sociiii  Mtuiritllt  of  that  interetting  emporium  of  caUco-printin^. 
The  naliTG  implement*  for  B)irl;ing  the  wax  and  eoloring  bMst  ure  j^ced  mkng- 
nde  of  the  cUrths,  and  fonn  a  curioai  picture  of  piimevd  art.  There  ii  uuoog 
other  lamplet  an  aneient  pallampoor,  Bte  French  yardg  loi^,  and  two  and  a  half  broad, 
laid  lo  be  Ihe  labor  of  Hindoo  priJiCMies,  which  mual  bare  taken  a  lifetime  to  eieenlc. 
The  printing  tsachinery  of  gnat  Britain  bw  begun  to  aaperaade,  tia  thaw  (tjle*  of 
work,  the  cheapest  hand  labor  of  India. 

Cnlieo-printing  has  heen  for  several  hundred  jerat  practiaed  by  (he  oriental  metbodl 
in  Atia  Minor  and  the  Levoatj  but  it  was  unknown  as  an  English  art  till  1696, 
when  I  tmJal]  print-ground  was  fonned  upon  Ihe  bank*  of  the  Thames,  near  Sichmand, 
by  a  Ftenchntan — probably  a  refugee  IVou  bit  own  country,  in.  consequence  of  the 
revocation  of  the  edict  of  Nanles.  Some  time  aAerwards,  a  considerable  printinf 
work  was  established  at  Bromley  Hall,  in  Essex,  and  sereral  others  apmng  up  succels- 
BTcly  in  Surrey,  to  supply  the  London  shopa  with  chinties,  their  import  Avm  India 
having  been  prohibiled  by  act  of  parlianeat  in  1700.  The  silk  and  woollen  weaveiv, 
indeed,  had  all  along  loanifested  Uie  keenest  hostility  to  Ihe  use  trf*  prinled  callooei, 
wbather  brought  &om  the  East  w  made  at  bone.  In  the  year  1680  they  Mobbed  lb* 
India  House  in  revenge  for  some  large  imporlalions  Iheu  made  of  the  ehinlies  of 
Malabar.  They  neit  induced  the  goiemmenl,  by  incenant  clamors,  to  exclude  alto- 
gether the  beaulifnl  robes  of  Calicut  from  Ihe  ^lUsh  market.  Bat  the  printed  goodie 
imparted  by  the  English  and  Dutch  Ea&t  India  companies,  found  their  way  into  Ihia 
connlrir,  id  spite  of  Ibe  excessive  petialties  annexed  to  smuggling,  and  raised  a  new  alarm 
■ttHmi  the  monafacluring  popnialion  of  SpitalHelds.  The  aa'pient  legislators  of  that  day, 
iatimidaled.  as  would  appear,  by  the  East  London  mobs,  enacted  in  1730  an  nhsun! 
sumptuary  law,  prohihiling  the  wtaring  of  all  prinitd  calicou  vhalMivtr,  tilhtr  qfj)irrig% 
«r  damalic  trigm.  Thi)  disgraceful  enactment,  worthy  of  the  meridian  of  Cairo  or 
Algiers,  proved  not  only  >  death-blow  to  rising  industry  In  this  ii^enions  department 
.  of  Ihe  aiit,  but  prevented  Ibe  British  ladies  from  attiring  themselves  in  Ihe  becomin)! 
drapery  of  Hindoctan.  Ader  an  oppressive  operation  of  ten  years,  this  act  was  repealed 
ij  a  partially  enlightened  set  of  senators,  who  were  then  pleased  to  permit  what  they 
called  British  calicoes,  if  made  of  linen  warp,  wilh  merely  weft  of  ibe  Aafni  oolton,  to  b« 
printed  and  worn,  upon  paying  a  duly  o(  no  less  than  sixpence  Ibe  square  yard.  Under 
this  burden,  English  calico-printing  could  not  be  expected  to  make  a  rapid  progreM. 
Accordingly,  even  to  lately  as  the  year  1750,  no  more  than  fiO.OOO  pieces  of  mixed 
stnff  were  printed  in  Great  Britain,  and  that  chiefly  in  the  ne^hborbood  of  London  t 
whereas  a  single  manufaclurer,  Mr.  Coatea  of  Manchester,  now-a-days  will  turn  oH 
nearly  twelily  limes  that  quantity,  and  there  are  very  many  others  who  manufaclura 
several  hundred  IhoDsand  pieces  per  annum.  It  was  not  till  about  1766  that  this  ait 
migrated  into  Lancashire,  where  it  has  since  taken  such  extraordinary  develoiHiMnt( 
but  It  was  only  aAer  1774  that  il  began  to  be  founded  upon  right  principles,  in  eoii*»- 
queace  of  the  repeal  of  that  part  of  the  act  of  1T30  which  required  Ihe  warp  to  be  made 
of  linen  yam.  Benceforth  the  printer,  though  ilill  saddled  with  a  heavy  duty  of  3d.  the 
square  yard,  was  allowed  to  apply  hit  colors  to  a  bomogeneous  web,  instead  of  tbe  mixed 
bbric  of  linen  and  eotbtn  suletaiices,  which  differ  in  their  affinities  for  dyes. 

France  pursoed  for  some  time  a  similar  false  policy  witb  regard  to  calico-printing,  but 
ahe  emerged  sooner  from  the  mists  of  manufaetuTing  monopoly  than  England.  Hra 
avowed  tootive  was  to  cherish  the  manufacture  of  flax,  a  native  product,  instead  cj  that 
of  cotton,  a  raw  material,  for  which  prejudice  ni^ed  that  money  had  to  be  exported. 
Her  inteUigmt  stateamen  of  that  day,  fully  seventy  yean  ago,  replied  thai  the  money 
expended  in  the  purchase  of  cotton  was  the  produce  of  French  industry,  beneSciolty 
employed,  and  they  Iherelbre  took  immediate  measures  to  put  Ihe  cotlon  fabrics  upon  a 
fboting  aC  equality.  Meanwhile  the  popnlar  prejudice*  became  irritated  to  such  a  degree, 
by  the  project  of  permitting  the  free  manufacture  an^  sale  of  printed  cottoiia,  that  every 
Fmneh  town  possessed  of  a  chamber  of  commerce  made  Ihe  strongest  rcmonslroncet 
against  il.  The  Ronen  deputies  declared  to  the  government,  "  that  Ihe  intended  mea- 
sure wonid  throw  its  inhabitants  mlo  despair,  and  make  a  desert  of  the  acrroundii^ 
country:"  those  of  Lyons  said,  "Ihe  news  had  spread  terror  through  all  its  workshops:" 
Tours  "  foresaw  a  eommotion  likely  to  convulse  the  body  of  the  slate :"  Amiens  sai^ 
"  that  the  new  law  woald  be  Ibe  grave  of  the  manuCictnring  indnslcy  of  France ;"  and 
Paris  declared  that  "  her  merchants  came  forward  to  bathe  the  throne  with  Iheir  tean 
upon  that  inauspicious  oceaaion." 

He  government  peiaisted  in  carrying  its  tmly  enlighlened  principles  into  effect,  and 
with  so  manifest  advantage  Lo  the  nation,  as  to  warrant  Ihe  tospeetor-geneial  of  manu 
fscluiei  to  moke,  soon  aAerwards,  Ihe  following  appeal  to  those  prejudiced  bodies  :- 
"  Will  any  of  you  now  deny  that  the  fabrication  of  printed  collons  has  occasioned  a  vast 
•steuion  of  the  industry  of  Fiance,  by  giving  prafllable  employment  to  a  great  man} 


CALico-FiaNTm&  aot 

U»diiBlpit^g,irea«lns,Uatcltfaif,uidpriBtlDBtIweolon[r  Look  ooty  at  Ifae  dyeing 
lepBTtmcDl,  KMd  Mj  iriielbcr  it  hat  not  done  more  good  ID  Frmnee  in  a  IVw  jetn  tbas 
WMnj  of  joor  oibn  mMMiAtctuet  bare  in  *  eentarr  t" 

The  dc^Mur  at  Son^  has  been  rqilaecd  bf  the  moat  atgnal  naperitr  in  the  eottoa 
trade,  and  espedaUr  in  printed  ealiooei,  Ibr  tbe  manolketnre  or  which  it  poMewei  70 
diffennt  eataliliihmenta,  prodoeing  npwanb  nf  a  millioii  of  piece*  o[  greater  avnage  riza 
■nd  price  than  the  Engliah.  In  ^  dtatrict  of  Ike  Lower  Sbine,  itniiid  tbnt  town,  there 
ate  MO  eotton  fiMtoiie*  of  diSsent  kiadi,  which  give  emploTinent  to  Ii8,000  operatire* 
tC  an  orders,  uid  Ihos  procure  a  comTortable  liTdihood  to  prohablj  not  led  than  half  • 
■inion  of  people. 

The  repeal,  in  1831,  of  the  eonaoUdated  dntj  of  81^  per  aqnan  yard  upon  printed 
calieeti  in  G^l  Britain  is  one  of  the  mou  judkjoiu  aeti  of  modem  legiiltiioB.  B; 
the  improTcmeBt*  in  ealieo-printtag,  doe  to  the  modern  diKO*eriea  and  iaTentloira  In 
ehem?r*JT  and  mecbtniet,  the  trade  had  beecne  lo  Tait  ai  to  rield  in  1830 1  nf  ea»e  tl 
t^ftOOL  lericd  apoa  8,0M/XKI  piecea,  of  which,  howerer,  about  .hree  IbarHu  wen 
exported,  with  a  drawback  of  Ifi79fi00l.  £^1,912  ^ecci  were  connmed  in  that  year 
at  bowe.  When  the  eipeneei  of  coUectioa  were  dcdnetcd,  ontr  ttOfiOOl,  fbnnd  their 
wttj  into  the  aeheqaer,  for  wbieb  pitUbl  mm  tbooMtidi  of  ftandt  and  oMreetimt  were 
committed  againat  the  hoaeat  maBafactarer.  Tbii  redaction  of  dutf  ennUet  the  eoe> 
nmer  to  get  tbia  txlenHTs  article  of  dotbing  Nim  BO  to  80  per  cent,  cheaper  than 
be&re,  and  thna  ^aeei  a  ttecomtng  drels  within  'Jie  reach  of  thonaend*  of  hasdaome 
female*  in  Iba  bombler  lanlu  of  Ub.  Printed  goodi,  whkh  m  1T99  were  »M  Air  Iwa 
AOling*  and  three-peoc*  tbe  yard,  mar  be  bought  et  prewet  fbr  eight-pence.  In  (het,  a 
wosBU)  mar  »<"'  pBrehaae  the  materiui  of  a  pretty  gown  lot  two  ibillings.  The  repeal 
«f  tbe  tax  baa  been  no  leaa  beackial  to  tbe  fiiir  dealin,  by  ptitting  an  end  to  tbe  eoatr*- 
hand  Hade,  FonDcrly  pomed  to  an  Ettenl  eqnaOy  injnriani  to  them  and  tbe  rensae. 
It  bai,  moieoTer,  emandpalcd  a  mannhciare,  eminently  dependant  npon  taile,  m  oec^ 
and  deiterily,  (him  tbe  venal  evrionty  of  petty  eidtenen,  by  whom  prirate  JatpraTe^ 
nent%  of  grcKt  Tahe  Bo  the  iu*eniar,  wen  in  petpenal  Jeopaidy  of  being  pirated  and 
iidl  to  any  eecdid  rival.  Tbe  mannfhcinrer  baa  now  beeome  a  free  agent,  a  mailer  t4 
hii  time,  bii  workmen,  and  bif  apparatni ;  Bad  can  print  at  wbaterer  boar  he  amy  re- 
eetrean  order;  whereaa  be  waa  fmmerly  obUged  to  wait  tbe  conranieaee  of  tbe  exdaa 
tfficcr,  whoae  province  it  waa  to  meanre  and  ilamp  the  eloth  before  it  sould  be  padrn^ 
— an  operalion  iiaught  with  no  little  annoyanee  and  delay.  Under  ihe  patraaafe  of  par>- 
liimen^  it  was  eaiy  fbr  seedy  adTcntnrera  la  buy  printed  calicoes,  bnenae  they  eonld 
raise  locli  a  som  by  drawback!  upon  tbe  export  of  one  lof  as  would  go  far  to  pay  for 
another,  and  tbos  carry  on  a  l>andiilcnt  lyilem  of  credit,  wbicb  Booner  or  later  mened 
in  a  diaaatroos  banlmtploy.  Ueanwhile  Ihe  good*  thue  obtained  were  pmhed  ofl^to 
■omc  foreign  marltett,  Ar  wbidi  they  mtre  poettUy  not  nuted,  or  whoe  they  prodacHl, 
by  their  forced  aalee,  a  depreciation  of  all  limilai  mercbandiae,  luinona  to  the  man  vbo 
owfii--   - 

e,  cooataBdy  at  work,  makingexpenmenta  npon  eolat  in  a  walLtDOBBled 
ihat  bekwdnf  to  M.  Daniel  Kiceliiin,  of  Ifnlbamen,  there  arc  nnwBid* 
n  »wv  mneuea  viah,  flUed  withchanicalreageBl(,aMipeciineii*«nl>serHenlto«yeiBg. 
ILe  great  diiadvanlage  nnder  which  the  French  printete  labor  it  Ihe  hjgher  price  (hey 
pay  for  cotton  faloics  above  thai  paid  by  llie  English  piinten.  It  i*  this  drenmslanee 
aloBC  which  prerenls  them  from  becoming  very  formidable  rivals  to  ns  in  tbe  market!  of 
Ihe  world.  M.  Barbel,  depoty  and  mayor  of  Ronen,  in  his  replica  to  tbe  minirterial 
ccnuDlwoD  of  inquiry,  rate*  tbe  disadvaniage  proceeding  from  that  cause  at  3  (hnci  pn 
piece,  01  about  6  per  cent,  in  value.  In  the  annual  report  of  the  Sofiiti  Iwduttri^  of 
MalbaoieD,  made  in  December,  IS33,  the  nninber  of  piece*  printed  that  year  in  Alsace 
is  rated  al  720,4)00,  to  which  if  we  add  1,000,000  far  Ihc  produce  of  the  dcpertmeat  of 
the  Lower  Seiae,  and  280,000  tor  that  of  St.  Qaenlin,  Lille,  and  Ihe  rcat  of  France,  we 
diall  have  for  lite  total  amount  of  this  mannfaclnie  2,000,000  of  pieces,  equivalent  w 
learly  2,400/100  pieces  English ;  tot  Ihe  French  piece  uan^  meanire*  33|  aunet, 
=  41  yaida  nearly ;  anil  it  is  also  considerably  broader  than  the  English  piece*  epon 
in  averege.  It  is  IhereTore  probable  that  the  home  crmiuiDpliou  of  France  in  printed 
goodi  is  equal  in  quantity,  sad  superior  In  value,  to  that  of  Eniland.  With  regard  Ic 
the  comparative  skill  of  the  workmen  in  Ihe  two  countries,  M,  Nicholas  Kcechlin,  depoty 
of  the  Upper  Rhine,  says,  that  one  of  his  foremen,  who  worked  for  a  year  in  a  print- 
letd  in  Lancaehire,  found  little  or  do  diSerence  between  them  in  that  reapect.  The 
English  wages  are  cont^erably  higher  than  the  French.  The  macbinci  for  multiplying 
production,  which  for  somq  lime  gave  as  a  iledded  advantage,  are  now  getting  Inlo  Tttf 
general  nte  among  our  neighbors.  In  my  recent  vi«it  to  Hutbausen,  Bonea,  and  thell 
mvitooa,  I  had  an  opportanlty  of  seeing  many  printing  calabiistunenli  mounted  with  nS 
•a  of  the  most  refined  meehantBnt, 
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■trlet  of  wnfc,  ud  «DMd  them  to  Sooriih  M  MbariUdl,  «td  mmm  other  plaeei  on  Ike 
eMiincBt  wUtkac  a  gaoi  dell  «f  Ibe  Engllih  jam  m  tot  lo  be.  dfed,  tk«n  bra«(lit 

•.__■.    __i '--tared  iato ginrtwM,  AeelMi fcc,  w fcrwarded dirtetlj  (IteDce  toovt 

Tbit  Awt  jdiwet  ow  Am»I  law*  in  tbe  mum  odimt  li(ht  aa  the  fa- 
eOiXf  of  iwali^  priatcts*  pattcraa  wltli  iupnaitr  dot*  onr  ehaicerr  lave. 

Before  doaeanreceiva  good  Ggmed  impnetim*  Kb  miftoe  mnM  be  freed  thm  flbrona 
doim  br  ftHoanrs,  aad  be  renderad  mooth  hj  Ibe  CAi-xHDia.  See  tfaeie  artieles.  Tlie7 
are  next  bleached,  with  the  exeepUoa  of  thoae  destiaad  for  Tnriiej  red.  Bee  BLEAcuixa 
md  MAiaaa.  After  ther  •»  blaecbcd,  dried,  ■tnnd,  and  eakodered,  thej  are  lap^ 
round  in  pvat  leDgth*  of  aerenl  peeet,  ititdied  endwiee  together,  b7  meaaa  of  a«  app». 
ratua  ealM  in  Manchetfci  a  coa^mr,  which  bean  oa  its  fioat  tAge  a  nmnded  iron  bar, 
tTanarendf  giDoved  to  the  right  and  left  fresi  the  centra,  as  at  to  ipnad  oat  the  vcb  aa 
it  ii  draws  oter  it  bj  the  nitatiiw  of  the  bpplns  viHa,  See  a  fignre  of  this  bur  nib- 
•errienl  to  the  cjiliiider  printing-machine. 

Fool  different  method  an  m  nae  for  impcialing  figarei  apon  calicoei  i  the  first  ii  I7 
mmU  woodfB  Uocfc*,  oniriioee  face  the  dcDiign  it  cut,  which  are  worifod  br  hand  <  the  eecond 
itbylaiterwaod-CDt  Uockti^aeedinejtber  twoot  three  planet,  itandinsal  ri^  aaglE* 
to  each  atber,  called  a  PeROtine^  fttai  Ibe  aanie  of  ita  fnTenlM;  tbathiidiibrflateoppn 
platea,  a  method  asw  almoat  olaalete;  and  the  fbwth  it  br  a  ijaUm  of  copper  erliMdm, 
monntod  in  aftameof  great  etegance,  bat  no  little  ottnplMitr,  by  whieh  two,  three,  fimr, 
or  ETca  Ave  oolortniar  be  printed  on  inwptd  tnccttilow  bf  tiM  n>*r«  lolatioB  of  theua- 
diine  driv»  bf  the  a|renc7  of  tteam  or  watar.  He  piodBcti*s  powui  of  thia  printing 
aatomatmi  am  rerr  great,  amonnting  for  tooie  ttjltt  to  a  piece  in  the  mionte,  or  a  mile 
of  cloth  in  the  hour,  ne  flflh  Mor  in  eomtMalr  eofsmiiniented  \/j  meant  of  yUM  it 
eafled  a  tar&ce  ejritnder,  comed  with  iNaden  flgwei  ia  ha»4«licf,  which,  bf  rotation, 
are  applied  to  a  piano  of  clotk  imbaed  with  tha  tUdteaad  mordanta. 

The  hand  blodct  are  made  of  aromixe  or  pear-trw  wood,  m  of  deal  faeid  with  thcM 
Woodi^  and  am  ftnca  two  to  tbn*  indue  tbidi,  nine  or  lei  incbet  king,  aad  fire  broa^ 
wfebattToagboiliandlean  tba  baehfbritiBnglbembr.  Thefaceof  thehloekitcilhH 
cwved  in  relief  into  the  deaind  dea^,  like  an  oidinair  wood-ent,  or  Iba  Sgnra  it  fooaed 
bf  the  iaaertion  edgewite  into  the  wood  of  namw  tlipt  of  flattened  eoppei  wire.  Hwm 
Iter  flUelt^  being  filed  lerel  on  the  one  edge,  aro  cnt  or  beol  Into  the  jn«per  ihape,  and 
fareed  Into  tba  wood  bf  the  tap*  erf"  a  hammer  at  the  traced  Knee  of  the  eonflgvation, 
Heir  upper  nirfbeet  are  now  filed  fiat,  and  poUtbed  into  one  horiaonlal  plane,  for  lbs 
s«he  of  eqaalitr  of  iujreatiiHi,  At  the  tlipt  are  of  sqoal  thieh&em  ta  tk:ir  wbolc  depth, 
fmn  baTing  been  made  b^  running  the  wire  Ihroi^h  between  the  tteel  orlindtft  of  a 
flattiag  mill,  the  llnea  of  the  ^nre,  bowerer  mnch  ther  get  w«m  ^  nae,  are  a]««T> 
eqnnllr  bnitd  ■«  at  first;  an  adrantaga  whieh  doci  not  bdoag  10  wood-eslliag.  The 
interaticet  between  the  ridge*  tbiu  formed  are  filled  np  with  fiili-atnff.  Somctinien  • 
ddkale  parted  the  de^n  umnde  b;  tbe  wnod-cattar,  and  the  rett  I7  the  laicrtion  c^ 
copper  iSp*. 

Tha  coloring  matter,  propeitr  thicbeged,  it  ^icad  with  a  flat  bmth,  bj  a  child,  npoa 
fine  WDDlleii  cloth,  ttretrbsd  ia  a  firame  over  the  wax  doth  head  of  a  weodm  dnm  «r 
■iere,  which  floatt  inrerled  in  a  tnbAil  of  oM  paste,  to  gi*e  it  elaatlc  bDafaneT.  ne  in- 
verted ttere  drrm  ihonld  fit  the  paate  tab  preitf  chwel;'.  The  printer  prattet  the  foee 
of  the  Uad(  0..:  the  dram  head,  to  as  to  lakt  Dp  the  reqaisite  qnantitf  OS  color,  appUen 
it  to  the  tiuftce  of  the  calico,  eiteaded  upon  a  fiat  tnble  eorered  with  a  blai^el,  and 
then  Btriket  the  back  d*  the  blodi  with  a  wooden  mallet,  in  order  to  tranifer  the  improt- 
lioa  AiIIt  to  the  doth.  Tbli  it  a  deUeate  t^wratlca,  reqnuing  e^ud  dexterit;  and  dili- 
gnee.  To  print  ■  piece  of  cloth  2C  Tank  hni!,  and  30  ihAea  broad,  ao  kei  than  67S 
aptdkationi  of  a  bibdi,  9  intbet  long  and  S  iaeba  broad,  are  reqnitite  for  eaA  adov| 
to  that  if  there  are  tiiree  etitn,  or  three  handt  at  the  French  teim  it,  no  lete  than 
2016  ap^cationt  win  be  Beceraary.  The  Uodu  have  prn-poioti  fixed  lulo  their  coraei^ 
by  meant  of  which  ther  are  adjnsted  to  their  poallioBi  upon  the  cloth,  ao  at  to  join  the 
difierent '  parti  of  the  deeign  '^th  prediion.  Each  j^nter  hat  a  eolor-tnb  placed 
withh  r««cb  of  his  right  hand  |  and  for  everr  different  color  be  mutt  bave  n  eeparaM 
aieve.  Many  mannfocturen  eanie  their  blodu  to  be  made  of  three  layen  of  wood,  two 
erf"  then  being  deal  with  the  graio  erosaed  to  prerent  warpiag,  and  tite  third  ircamorefor 
e^fraTing, 

The  printing  ihop  It  an  oUong  apartment,  lighted  With  nnmcront  wlndowt  at  each 
dde,  and  having  a  sdtd  table  oppotite  to  each  window.  The  table  a,^.  SSI,  it  linmed 
of  a  ainini:  plenlc  of  well-teatoned  hard  wood,  mahogany,  or  marble,  with  a  inrfoee  tmly 
plane.  Its  length  is  about  6  feet,  iU  breadth  2  feet,  and  itt  thicknett  3,  4,  or  5  mehet. 
It  standi  OB  itroag  feet,  with  its  top  about  36  indict  above  Oie  floor.  At  one  of  tti 
enb  there  are  two  hadteU  c  for  inppoiting  the  axlet  of  the  roller  i,  which  carries  tht 
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wMtMBeotaW  printed.  Thehuiffi^nltCTa  ■  are  Wdienn  jmrtfttied  mw  tWntf 
at  Um  ■putmeot  aboTe  Ike  printini  shop,  the  ceiliBg  and  Boot  bdwtai  than  brinf  <9«a 
bar  worii,  at  lean  in  lii«  middle  oT  the  room.  Their  use  is  to  faeilitile  the  apoanre. 
and,  i-oufVfttialjf  (he  drying  of  the  printed  pieces,  and  to  p'rerent  one  B^re  b^ng  davbet 
by  BDothFr.  SbouM  thej  eocar  to  be  all  filled,  the  remainder  of  the  goods  Rwst  be  foUel 
ligbitr  npOB  the  stool  d. 


The  priater  (tretcbes  a  length  of  the  pleee  upon  bi*  taUe  A  »,  taking:  eare  to  pitcs 
the  atjnge  (ovaids  bimselT,  aad  oae  in«h  from  the  edge.  He  pnsentt  tha  Uoek 
tmnods  the  end,  (o  detenaine  the  width  of  Its  imprea^n,  aad  mariis  this  line  a  i,  br 
DeiM  of' his  KfMra  aad  tr*eiag  point  The  iprMder  now  beimears  the  elotb  with  the 
cohr,  at  the  eonmcoeemea^  apM  both  ride*  of  the  liera  bead )  becaasf,  if  not  nnilbrmlf 
applied,  the  block  wlU  take  it  tip  nDequallf.  The  printer  teiies  the  block  in  hit  right 
band,  ud  dauha  it  twice  in  diffetvnt  dhreelkmt  upon  the  sWe  elotb,  then  he  transTen  it 
to  the  emlieo  in  the  line  A  ■,  as  indicated  by  the  fbnr  point*  abed,  corretpondlnf  to 
the  fimr  pin*  in  the  comer*  of  the  btoek.  Haring  done  to,  be  take*  another  daub  of 
the  eofer,  aad  makes  the  points  a  b  fall  on  e  i{,  so  a*  to  baTO  at  the  leeoad  stamp 
a'  tf,  eoverinc  a  b  aad  c*  d"  (  and  so  on,  tbivagh  (his  rest,  as  denoted  b;  the  aecenled  let- 
ters. Wbea  oaa  table  length  b  IntsM,  he  draws  the  doth  aktng,  ao  a*  to  being  a  new 
tewb  ia  it*  plaee. 

(The  groBiidiagJB,  «r  n-ciUriag  (mfrnn),  of  the  otbar  eokira  1*  the  next  prete**. 
Tie  blodcB  used  (br  tUa  p«rpo*e  are  fliraiahed  with  pin-point*,  s»  adjnted  that,  whM 
Iher  are  made  to  cosncUe  with  Ibe  pin-poiata  of  the  fbrmer  block,  the  deriga  will  be  eor- 
nct)  tbat  it  to  MT,  the  new  color  will  be  apfdied  in  its  due  plaee  upon  the  flower  or  other 
flgvie.  The  pdattshodklMt  be  allowed  to  untMh  the  wUladath,  but  AonU  be  made  to 
CitHnpoa  ibeatenof  akaf,  or  •cmeMber  daiktpot.  These  rtatrogu  arc  of  fimr  mtmi — 
I.  One  for  tba  anrdaDti^  aa  abota  i  S.  one  Ibr  topical  colon ;  S.  one  for  the  applkMion  of 
teds;  and,  4.  one  fbr  tbe  applicatioa  of  mill  pastes  or  reasrea.  These  st;^a  ba** 
B^eneded  Ae  oU  pcMike  of  peaeiUiiig. 

The  PeRodna  li  ■  naefamj  fcr  eieenting  bloek-printiag  by  roaebanjeal  powert  aad 
it  porfbcBM  M  mnefa  wort,  it  it  Mtid,  m  90  expert  baadi.  I  have  teen  its  opcsatton,  in 
■aar  factoriea  la  Fiaaaa  and  fidgtaa^  i>  a  107  sstJAcrwy  aiaaBer  1  bat  I  lutvc 
reason  to  beliere  thai  there  are  none  0[  them  a>  ret  la  this  eoantr<r.  Thn*  wooden 
bloelks,  Oon  3}  lo  8  feel  loag,  aeeoidiB(  to  tbe  breadth  of  the  doth,  aad  tnm  2  to  S 
faehes  broad,  (bccd  with  pcar4rca  mod,  engnvcd  in  nUtt,  arc  ■oated  ia  a  powarM 
HM-iroa  ftame  work,  with  tbeb  plaaes  at  right  aogk*  ta  eaeh  other,  so  thai  eadb 
of  ihem  mar,  in  saeeevion,  be  hnnight  to  bear  opon  tba  face,  lom  mi  back  of  * 
sfossv  prian)  of  iraa  corered  with  eknh,  and  fitted  la  rerotre  npon  aa  axB  between  ths 
Hid  Mode*.  The  eaUco  pswea  between  tbe  prism  and  the  aagrared  bloA^  and 
reeeiTes  snceeaarTe  imprcasiea*  rrom  them  a*  it  i*  *aeeca*iTelr  drawn  thnmgta  bj  a 
wiodia;  erlinder.  The  blocks  tie  pres»ed  against  the  calico  tbnogh  the  agcMT  of 
•prisin,  which  imitay  the  dastie  pressure  of  the  workman's  hand.  Each  block  luUirea 
a  coal  of  eolorod  paiie  ftmn  a  Woollen  sufaee,  toieared  aAar  ererf  eoataet  Willi  • 
nechuiieal  brash.  One  man,  with  on t  or  two  cbDdm  Ibr  aaperWending  the  adoN 
giriag  aar&oes,  can  torn  off  aboat  SO  piece*  English  per  iKf,  la  three  colon,  irtiab 
ta  tbe  wort  of  fUllf  20  aea  and  SO  ohiMren  in  Uodi  pruling  bj  hand.  It  eMealas 
•Mae  ttfU*  of  work  la  which  the  cylinder  machine,  without  th*  Mnflwa  Hihr.  b 
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Tbe  eo[9«r-pkle  printing  <tf  alico  U  aliiMtt  enOl;  tbe  Mme  w  Uiat  sacd  fm  iiriUiBf 
engranagB  on  paper  from  imX  platM^  and  beu^  Bearlj  tnpciaidad  bj  the  next  nucUne, 
Deed  not  be  described. 

The  cylioder  printing  miehiiie  contikte,  u  iU  Bune  inporti,  of  an  engnTed  copper 
ejrlinder,  h>  ntounted  m  to  raTolTe  against  another  ejlinder  lapped  in  vooUen  eloth,  and 
imbued  with  a  eolored  paste,  from  vhich  it  dedves  the  means  <tf  eommnnieating 
oolared  impreisiona  to  pieces,  of  calico  paned  over  jL  Fig.  896 
wilt  gire  the  readei  a  general  idea  of  this  elegant  and  expe- 

tditioni  plan  of  printing.  The  pattern  is  engrhTed  upon  ibe 
surface  of  a  hollow  c^Iindei  of  eopper,  or  tomeliniet  gun 
metal,  and  the  cylinder  is  forced  by  pretsure  apon  a  strong 
iron  mandrel,  which  •crvet  as  its  taming  ihafl.  To  faeitiiale 
the  transftr  of  the  imprenion  fVom  Si  engraving  to  the  cotton 
cloth,  the  latter  is  lBtq>ed  round  anothet  fau^  erlinder,  rendered 
elaitic  by  rolls  of  woollen  cloth,  and  the  engmved  cylinder 
prewet  the  calico  against  this  elastic  cushion,  and  IherEb;  printi 
it  at  it  rerolTes.  Let  a  be  the  cngraTcd  eyliad«r  monnled  upon 
it!  mandrel,  wbieh  receives  rotatory  motion  by  wheels  on  its 
end,  eonoected  with  the  steam  or  water  power  of  (he  ftelory, 
.  _  _s  a  large  iron  drum  or  roller,  tomiag  in  bearings  of  the  end 
framet  of  (he  machine.  Against  that  drum  the  engraved  cylin- 
der a  is  pressed  by  weigbu  or  screws  i  the  weight*  acting  steadily, 
by  lev  en,  upon  its  brass  bearings.  Sound  the  dram  ■  the  endleia  web  of  felt  or  blBn< 
kel  stuff  a  a,  travels  in  the  direction  of  the  arrow,  being  carried  round  aloi^;  with  (he 
dram  n,  which  again  is  turned  by  the  friction  of  contact  with  the  cylinder  a.  c  repre- 
sents a  clothed  irooden  roller,  partly  plunged  into  the  thickened  color  of  the  trough  d  d. 
That  roller  is  also  made  to  brar,  with  a  moderate  force,  against  a,  and  thus  receivec,  by 
fiiction,  in  some  cases,  a  movement  of  rotation.  But  it  is  preferable  to  drive  the  roller  c 
Gron  the  cylinder  A,  by  mean*  of  a  system  of  toothed  wheel*  attached  to  their  ends,  so  that 
the  suiAmo  speed  of  the  wooden  or  paste  roller  shall  be  somewhat  greater  than  that  of 
the  printing  cylinder,  whereby  the  color  will  be  nibbed,  as  it  were,  into  the  engraved 
part*  of  the  Utter. 

Aa  the  cylinder  a  is  preeted  upward*  against  s,  it  is  obriou*  that  the  bearers  of  the 
trough  and  it*  roller  muat  be  attached  to  the  bearings  of  the  cylinder  a,  in  oidef  to 
preserve  its  contact  wilh  the  color-roller  c.  b  is  a  sharp-edged  ruler  of  gun-metal  or 
steel,  called  the  c«ior  doctor,  acrewed  between  two  gun-metal  stiffening  bars ;  the  edge 
of  which  wiper  is  slightly  in'essed  a*  a  langrat  upon  the  engraved  roller  A.  This  ruler 
Tibiatei  with  a  slow  motion  ftom  side  to  side,  or  right  to  left,  so  as  to  exerdte  a  delicate 
shaving  action  upon  the  engraved  surface,  as  this  revolvea  in  the  direction  of  the  arr^. 
(  is  another  similar  sharp-^ged  ruler,  called  the  tint  Jotler,  whose  office  it  is  lo  remove 
any  fibre*  which  may  have  crane  off  the  calico  in  tbe  aet  of  printing,  and  which,  if  left 
on  the  engraved  cylinder,  would  be  apt  to  occupy  some  of  the  lines,  or  at  least  lo  prevent 
the  color  from  filling  than  all.  This  lint  doctor  is  pressed  very  slightly  upon  the  cylinda 
A,  and  has  no  Innsvene  motion. 

What  wa*  stated  with  regard  to  the  bearers  of  the  cidor  trough  d,  namely,  that  they 
■reconnected,  a»d  moved  up  and  down  together  with  the  bearings  of  the  cylhider  a,  may 
alio  be  (aid  of  the  bearer*  of  the  two  doctors. 

The  working  of  this  beautifbl  mechanism  nay  now  be  easily  comprehended.  The 
web  of  calico,  indicated  in  the  figure  by  the  letter  d,  is  introduced  or  eatrled  in  along 
wilh  the  Uanket  stuff  a  a,  in  the  direction  of  the  arrow,  and  i*  moved  onwaid  by  the 
pressure  of  the  revolTing  cylinder  a,  to  as  to  receive  the  impression  of  the  pattern  en- 
graved on  that  cylinder. 

Betaie  proceeding  to  describe  the  more  complex  calietMnaehlne  which  prints  upon 
(loth  3,  4,  or  6  colors  at  one  operation,  by  the  rotatioB  of  so  many  eyiinden,  I  shall 
explain  the  modem  methods  of  engraving  the  cylinder,  which  I  am  enaUed  to  do  by  the 
conrteay  itf  Mr,  Loekrt,  of  Manchealer,  an  artist  of  great  ingenuity  in  this  department,  who 
politely  allowad  tne  to  inq>ect  the  admirable  appualus  and  amngemenls  of  hia  factory. 
To  engrave  a  copper  cylinders  or4  inches  in  dUtneter,  and  from  30  to  36  inches  long, 
with  the  multitude  t£  minute  figures  which  exist  in  many  patterns,  wouU  be  a  very 
jiborions  and  expensive  operation.  Tbe  happy  invention  made  by  Mr.  Jacob  Perkins, 
in  America,  for  transferring  engravings  fhaa  one  surface  (o  another  by  means  of  sted 
raller  dies,  was  with  great  jadgtnent  applied  by  Mr.  Locket  to  cuico-printing,  so  long 
ago  a*  the  year  1808,  before  tiie  first  inventor  came  to  Europe  with  the  plan.  Ilie 
pattera  is  firal  drawn  upon  a  scale  of  about  3  inches  square,  so  that  this  site  of  figure 
being  repeated  a  definite  number  of  timet,  will  cover  the  cylinder.  This  pattern  is  nest 
engraved  in  intaglio  npoa  a  roller  of  softened  steel,  about  I  inch  in  diameter,  and  3  incbea 
long,  BO  that  it  will  exactly  occupy  its  sui&ee.    The  engraver  aids  his  eye  wiA  a 
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ln%  wka^^qilcTed  at  tkk  ddieUe  vock.  Thk  raUei  ii  hard«cd  br  be«ttaB  U  to  ■ 
chuTy-red  ia  ui  iron  can  eoaiaining  pounded  bone-*^  and  thCD  plnnging  it  iolo  cold 
water ;  ite  tnrfaee  btriiig  prowcted  from  oxjiaaiml  b;  ■  chalk;  pane.  Thu  haidcaad 
toller  'a  pat  inio  a  pmi  of  a  peealiai  conRnctioo,  where,  by  a  rotatory  pretwire,  it  tram 
feri  ita  iniga  to  a  similar  roller  in  the  aoA  ilate ;  and  ai  tha  fonser  was  in  inlaglio,  tbt 
latter  masi  be  ia  rtlievo.  This  sceood  roller  beiag  hardened,  and  placed  in  an  appro 
priate  Tolnlory  pre«^  ia  employed  to  engnTe  by  >»d«nutioa  apoa  the  fnll-eiied  eoppa 
cylinder  the  whcde  of  its  intended  pattern.  Ilie  fiiu  rollo-  engraved  by  hand  i«  eaUet 
the  die,'  the  second,  obtained  Tromit  bya  process  like  that  of  a  niUing  tool,  is  called  lb* 
niU.  By  thia  indealatioB  and  multipliealion  syittni,  an  engnved  cylinder  may  be  had  lot 
seren  punadi,  «bicb  eDgnved  by  band  vonJd  cost  &{tj  or  upwards.  The  restoration  of 
a  wom-oat  cylioder  beowiei  extremely  easy  in  ttiis  way  j  the  mill  being  preserved,  neel 
merely  be  properly  rolled  oyer  the  co|^r  tnrface  again. 

At  oths-  tinea,  the  hard  roller  di*  is  placed  in  thie  upper  bed  of  a  screw  prca^  not  b»- 
like  that  for  coining,  while  the  horiiontal  bed  below  b  nnde  to  move  upon  strong  rollert 
monnted  in  ■  rectangular  iron  rnme.  In  the  middle  of  that  bed  a  smooth  ealie  or  flal 
disc  oT  very  soft  iran,  aboal  I  inch  thick,  aod  3  or  4  inches  ia  dismeler,  is  mads  rati 
by  fonr  horizontal  sdjusting  screws,  that  work  in  itndi  ^  the  bed  Trame.  The  di*  beinf 
now  toonght  down  by  a  powerflil  screw,  wcvked  by  toothed  wheel-work,  and  made  tc 
prcM  with  force  upoa  the  iron  cake,  the  bed  is  moved  backvrards  and  Airwards,  eausiag 
Uie  nOa  to  revolve  on  it*  axle*  by  frietiim,  and  to  impart  iu  design  to  the  aike.  TUi 
inn  disc  is  now  eaae-hudcned  by  being  igoiJed  amidst  horn  tbaviBg*  in  a  boi,  and  Ihen 
suddenly  quenched  in  water,  when  it  becomes  itseir  •  die  in  relievo.  This  disc  die  is 
Cied  in  the  upper  part  of  a  screw  pron  with  its  engraved  face  downwards,  yet  so  as  to  ba 
moveable  boriionlally  by  traverse  screws.  Beneath  Ibis  inverted  bed,  sustained  at  ita 
upper  luilace  by  fnetim^oUert,  a  copper  cylinder  30  inchea  long,  i^  thereby,  i«  mounled 
borizonlslly  upon  a  strong  iron  DMndrel,  fDmished  with  loolhed  wheel*  at  one  of  it* 
ends,  la  comnanicBte  lo  it  a  movement  upon  iu  axis  throogh  any  aliquot  afos  of  tba 
eiicle.  The  disc  die  beiag  aow  brought  Aown  lo  bear  open  the  ccmper  eyJindei,  tU«  is 
tamed  round  ihrough  an  are  correqwadiog  in. length  to  tlie  length  O)  the  die;  and  thos, 
V  the  steady  downward  prcMnre  of  the  serew,  ecmbiaed  with  the  revolution  of  the  ey- 
Dnder,  the  traaifer  cf  the  engraving  is  made  fn  iatafdiO'  Tbii  is,  I  believe,  Ibe  moat  cea- 
venient  process  for  engraving,  by  transfer,  the  eoppa  of  a  ona.cylinder  machine.  But 
when  2,  3,  OT  4  cylindcn  are  to  be  engraved  with  the  same  patiera  for  a  two,  three,  rar 
four-colored  maebUte,  the  die  and  the  mill  rdler  plan  of  transfer  is  adopted.  In  thia 
ease,  Ihe  hardened,  roller  die  is  monnted  ia  tha  upper  bed  of  the  tranafer  prcsa,  ia  ssch  a 
way  as  to  be  capaUe  of  rotation  round  its  axis,  and  a  similar  roller  of  soflened  steel 
IS  similarly  |daeed  in  the  under  bed.  The  roUen  are  now  made  to  bear  on  each  other  by 
the  action  of  the  upper  screw,  and  while  in  bard  contact,  the  lower  one  is  caused  to  tv- 
voire,  which,  canring  round  the  upper  by  (Ketion,  receives  thm  it  the  figured  impression 
in  relief.  When  cylinders  br  a  three-colored  machine  are  wanted,  tbree  such  niiUi  ara 
nude  fac-similes  cf  each  other ;  and  the  pronunent  parti  of  the  figure  which  beloag  u 
(he  other  two  copper  cylinders  are  filed  eS  In  eadi  one  respectively.  Thus  three  differ- 
ently figured  milft  are  very  readily  formed,  each  adapted  to  engiave  its  particular  figura 
upon  a  diitinet  copper  cyltaidei. 

Some  copper  cyliadera  for  peculiar  (tyles  are  not  graved  by  indentation,  as  just  da- 
scribed,  but  etched  by  a  diamond  point,  which  is  moved  by  meebanism  in  the  most  cnrion* 
variety  of  configuralioM,  wbOe  the  cylinder  slowly  revives  in  a  boritoalal  line  boieatli  it. 
The  rcsnlt  is  extremely  beautiful,  but  it  would  require  a  very  daborate  set  of  drawings  to 
represent  the  machinery  by  which  Hr.  Locket  produces  il-  The  copper  is  coveted  by  a  re- 
sist varnish  while  beiog  healed  by  the  tranMUSsIon  of  steam  through  its  axis.  AAer  being 
eiehed,  it  is  suspended  horitontally  by  th«  ends,  for  about  five  minutes,  in  an  obloog  troogh 
cbargnl  with  dilute  nitiie  aeid. 

Witli  r^aid  10  Ihe  two  and  t)ite»<alored  machines,  we  most  observe,  that  as  the  calico 
in  passing  between  the  cylinders  i*  stretched  laterally  {torn  IheeentralUnaof  theiTeb,the 
£gnrca  engraved  upon  the  cylindcn  mnsl  be  prDportionally  shortened,  in  their  latanl  di- 
mensions especially,  for  the  first  nad  second  cylinder. 

Cylindei  printing,  thon^  a  Scotch  inveniiou,  ha*  reeeiTed  its  wondtriU  develop- 
Bwal  in  Kngland,  and  does  the  greatest  honor  to  this  conntry.  The  eeoooay  of 
kbor  intradueed  by  these  machines  is  tndy  marvellansi  one  tt  them,  under  the 
gnidaoca  of  a  maa  lo  rcgidate  Ihe  rollers,  and  the  service  at  a  boy,  to  supply  the 
eokir  trou^a,  being  capsUe  of  piinting  ■•  many  pieces  a*  nearly  JtOO  men  and  boya 
Boold  do  with  blodks.  The  perfection  of  the  engraving  is  most  honorahle  lo  our 
srtinna.  The  French,  with  all  their  ingenuity  and  neat-handadncss,  can  pfodnee  nothing 
sppniachiDg  in  excellence  to  the  engraved  cylinder*  of  Manchester, — a  palnfal  admitnon, 
nnivasaOy  made  to  me  by  ererr  eminent  manufhclnier  in  Al*a«e,  whom  I  visited  is  mj 
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AMiber  noMcatln  of  cjltndcr  priBtlng,  k  that  vHh  wooden  nBen  oDt  in  n1M|  II 
:•  otM  vufatt  priMmg,  prob«U;r  becaaae  the  lUekeiied  color  la  appKed  to  ■  teoM  sar 
hee  of  wDOUen  ehHli,  nan  whiA  the  ndler  take*  it  up  br  Knihing  in  contact  witli  the 
dotib.  When  the  copper  crlindei*  nod  the  wooden  ones  are  combined  in  me  ■Bpuntni. 
it  baa  got  the  epproiniaie  name  of  the  wiien  printing  machine. 

In  monnting  three  or  more  cTlindera  in  one  frame,  maaj  more  afliietuenti  become  ne> 
ctwaij  than  thoee  deurlbcd  abafe.  The  tint  aad  moat  importa&t  it  that  Which  ennna 
llie  «im«»pOBdence  between  the  partjof  theHgureain  tile  neeaaiiTe  prinHa^  rollen^fiK 
n.ilM«  those  of  the  second  aad  niheeqncBt  engraTcd  erltnderi  be  aeenratdf  inserted  into 
theu  reapectJTe  placei,  ■  eoanued  pattern  wenid  be  pradneed  upon  the  etoOi  at  it  adTaK. 
eea  roond  the  prcMore  cjlinder  B,  figi.  333,  !34. 

Each  eylinder  most  hare  a  forward  adjmtment  In  the  direction  of  rotation  roand  hi 
aiU,  10  as  to  bring  the  pattemi  into  correspondence  with  each  jilbeT  in  the  lencth  ef  the 
pieee  g  and  aho  a  ktleni  or  traverie  adjosttnent  in  the  line  of  iti  aiii,  to  effect  Uie  eorre^ 
pondenee  of  the  fl^tn  acroM  the  piece  i  and  thai,  hj  both  together,  each  eylinder  may 
be  made  to  work  iymmetrieaQr  wiUi  its  fellowa. 

Fig.  iVI  it  a  (foes  Kction  of  a  foOT'CDlor  cylinder  machine,  by  which  the  working 
parte  are  dearly  iDuilrated. 

A  A  A  ii  a  put  of  the  two  itrong  Iron  f^mnei  or  chechs,  fn  which  the  Tarloot  roUeia 
are  mounted.    They  are  bonnd  together  by  the  rods  and  bolts  a  a  a  a. 

a  is  the  lai^  iron  presnire  cylinder,  ^leh  rests  with  1I«  gudgeons  in  bearings  or  bnak 
ea,  which  can  be  shifted  Hp  and  down  in  tloti  of  the  side  chcelu  a  a.  These  bodiea  an 
enspended  from  powerflil  terew*  i,  which  turn  in  brass  nuts,  Oiade  fast  to  the  top  of  tiM 
ftame  a,  a>  is  philidy  ihcnm  in  the  fignre.  Theee  tcrcwt  serTe  to  coanteract  the  atnag 
preeeare  applied  beneath  that  cylinder,  by  the  eograved  eylindera  j>  x. 

c  D  z  r  are  the  four  ivinliiig  cylinders,  named  la  the  otder  (^  their  operation,  Tlejr 
eonifat  of  strong  tubes  of  copper  or  gtin-metal,  forcibly  IhTWt  by  a  terew  press  upon  the 
iron  maadreli,  round  which  as  shafte  they  rerolTe. 

The  first  and  laM  cylinder  c  and  rare  mounted  in  tnslbeaiiags,  which  may  be  dtffted 
in  borisootal  slots  of  the  IVtune  a.  The  presaare  i^er  a,  against  whone  sorAce  they 
bear  with  a  Tery  little  obliqaity  downward*,  may  be  aicdy  adjusted  to  that  pressure  by  ill 
denting  and  depressing  screws.  By  this  means  c  and  r  eas  be  adjusted  Id  ■  with  geo- 
metrical precision,  and  made  to  press  it  In  truly  oppoaita  dtrectioDS. 

The  bearing  of  the  cylindera  d  end  a  are  lodged  also  In  clots  of  the  flvise  a,  iriiieh 
poial  obliquely  upirards,  towaids  the  centre  of  a.  The  preuure  of  theee  two  print  cylin. 
ders  c  and  r  is  prodoced  by  two  screws  e  and  d,  irtiich  work  in  brass  nuts,  made  Ihtt 
to  the  frame  and  Tery  risible  in  the  figure.  The  fyame-work  in  which  these  bearings  and 
screws  are  placed,  has  a  curnlinear  form,  {n  order  to  permit  the  cylinder*  to  be  readily 
remoeed  and  replaced  g  and  also  to  introdoce  a  certain  degree  of  elaslidly.  Henee  the 
preasure  applied  to  the  cylindera  c  and  r,  partakes  of  the  nature  of  a  spring ;  a  cirenm- 
•lance  easentinl  to  their  workingimoothly,  on  account  of  the  oceaaional  incqnsitiiFi  in  the 
'"'  '-     »  of  the  Mt  web  and  the  calico. 


The  pressure  upon  ue  other  two  print  cylinders  d  and  i  is  produced  by  wetght*  acting 
with  levers  against  the  bearings,  The  bearingi  of  n  are,  at  each  of  their  tndx,  aclrf 
upon  by  cylinilrical  rods,  which  slide  in  long  inbalar  boeees  of  the  fVajne,  and  press  with 
their  nnts  g  at  their  under  eod  upon  the  small  arms  ot  tvo  strong  leren  o,  which  lie  on 
each  side  of  the  machine,  and  whose  fbleram  is  al  A  (in  the  lower  comer  at  the  led  hand). 
The  long  arms  of  these  lerers  a,  are  loaded  with  we^ts  h,  whereby  they  are  made  to 
prees  up  against  the  bearings  of  tbe  roller  n,  with  any  dt^ree  of  force,  by  screwing  up 
the  nut  g,  and  han^ng  on  the  requisite  weight*. 

The  manna-  la  which  the  cylinder  e  is  pressed  up  against  b,  is  by  a  rimilar  connra^ 
lion  to  that  Joal  deaeribed.  With  each  of  it*  beaif  ngi,  there  is  connected  by  the  Ibk  It, 
a  cnrred  lercr  I,  whose  Itdcram  or  centre  of  motion  ia  at  the  bolt  I.  To  the  outer  end 
of  Ibli  heer,  a  screw,  m,  1*  attached,  which  pfesMidawawarb  upon  the  link  n,  etnlnec^ 
•d  with  the  tmall  em  of  the  stimg  lever  k,  whose  eentre  of  motion  is  at  o.  By  tuminr 
IheteOTC  the  sereW  m,  the  Weight  e,  Isid  upoa  the  end  of  the  long  arm  of  the  lever  t  (m 
which  there  is  one  upon  each  nde  of  the  machine),  may  be  made  to  act  ih'  not  at  pletumra 
upon  the  bearings  of  the  cylinder  *.  a 

In  tracing  the  operation  of  tiiis  exqakite  printing  machine,  we  shall  begin  with  the 
frat  engraved  cylinder  c.  Its  bearings  or  boihet  ehifl,  as  was  already  slated,  in  slots  of 
tbe  frame  a.  Gaoh  vt  them  eonaista  of  a  round  piece  of  iron,  to  which  the  end  of  the 
aerew  e  is  joined,  in  the  iStnn  way  at  at  d,  in  the  opposite  side.  In  each  of  these  iltM 
beanngs,  aeooaeve  brats  is  insened  to  support  the  collar  erf'  the  shaft,  and  In  a  dov^ 
tailed  elit  of  this  btast,  a  sliding  piece  is  fitted,  upon  which  a  eet  or  adjusting  screw  ia 
the  iron  bearing  ants,  and  whi^  beiag  forced  ngeimt  the  copper  eylinder  c,  serra  M 
adjuit  the  Una  of  tts  axis,  sad  to  keep  It  steady  between  its  heaiiags,  end  Irae  in  iM 
Malocy  iDOtknu  Upon  the  irmi  bearing  a  plate  is  aerewed.  provided  with  two  laaia^ 
18 
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bad  ■poo  aboud)  twl  it*  eodiweiMdeor  plates  of  cut  wiva  or  fno-matal  to  ion* 
M  b«kdngs  to  the  color  roller  n.  Ths  tioogh  •ad  iu  roller  maf  b«  ibiAed  boU  logelber 
ialo  contact  willl  the  printing  CTlioder  c,  by  means  of  the  icrew  r.  Near  i,  «ecn  aboTa 
tbe  roller,  c,  and  (  below  it,  aie  teMiooi  of  the  two  doclon,  which  keep  the  cngiaTcd 

2 Baden  in  mmuhI  working  condilion  i  the  Tormer  being  tbe  eolonr  doctor,  and  the  latter 
t  lint  doctor.  Their  end*  lie  in  btana,  which  may  be  Bdjuted  by  the  icrew*  «  and  t, 
woAlnf  in  the  re^eetiTc  hracketi,  which  cany  their  braaMi,  and  are  made  Ikat  to  tha 
boa  bearinfi  of  the  ey Under. 

He  pteHOTe  of  the  color  doctor  u  ptodoeed  by  two  wcighti  le,  (lec  h%b  op  on  the 
flaiDe  walk,)  which  act  on  a  pair  o(  nnaU  lereia  x,  (ana  on  each  ude  of  the  machiae^ 
and  thn«,  by  meuii  oT  the  chain*,  tend  to  lift  the  ariM  y,  attached  to  the  end  utlea  oT  the 
doeiw.  The  pmanre  of  the  lint  doctw  apoo  the  cylinder  c,  b  pwfonned  br  the  aerew 
■,  preteing  npon  an  arm  which  projedi  downward^  and  ia  attached  to  the  aile  of  thai 
doctor. 

The  bewioga  of  the  tecond  i^ttng  cylinder  c,  consut  at  each  end  of  a  man  of  im 

Snored  in  ^  drawing  lo  (bow  the  nechaniim  below  it},  which  thifta  in  the  riantiai 
oT  the  fiane  a.  IneadtoftheMmaMe*  there  ii  another  piece  of  iroa,  which  tUdci 
ia  the  iranaTCiM  dkeetioa,  and  may  be  ihifted  by  the  ■djotling  ecrew  a*  fixed  lo  it,  aid 
woriung  in  a  nnl  eaat  apoa  the  princi|ial  bearing  abore  dcMnbed.  To  the  iaaer  bear 
iifO,  wbich  cany  the  bnMee  in  which  the  ihaft  lin^  are  icrewed  the  two  enrred  anM 
Vy  to  which  are  aliaehed  the  bcaringt  *«,  for  the  eoler  Iron^aad  Uw  doctor*.  In 
theee  hntaes  there  are  abo  doTetaHed  pieco,  which  elide  and  are  preeMd  by  IM  icrvwi 
laiaidied  with  tqaare  headt  in  the  iron  seoHKlarT  bearing!,  which  lerve,  a*  before  laid,  lo 
aiQait  the  piinting  cylinder  in  the  line  of  it«  aiii,  while  oUier  *crewf  adjut  the  diiunce 
of  the  cloth  apon  which  the  tecond  color  ie  printed,  and  the  line  of  oontaet  with  the 
ei^iadera. 
K,  ia  the  color  roller  of  n, 
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bearing!  oTtliecrliiidia',  and  whoM  end*  an  ■DipendedbrtervwBf';  wIiei«lirth«Mltt 
roller  h,  nay  be  preaed  with  eretiter  or  lew  fbrce  to  the  cylinder  n.    V  and  f  are  tk« 

two  docton  of  this  cylbder ;  the  fbnner  bdn^  the  color,  the  Ulter  the  UnE  doctor. 
They  rest,  ai  wu  said  of  the  cylioder  c,  in  hrassea  which  are  wtjuitable  by  meimi  af 
Mrewi,  that  work  in  the  »tudt  or  braekeu  by  which  llic  brasses  are  suppoitcd.  These 
brackets  moat  of  conrae  be  screwed  to  the  secondary  beaiing-pieces,  b  order  that  tb^ 
may  keep  their  positioo,  into  whaletcr  directioa  the  bearings  nay  be  ihincd.  ft'  and  r 
are  there  set  screws  for  the  color  and  lint  doctors.  The  presmre  of  the  foimer  upon  the 
cylinder  D,  is  p-odaeed  by  weights  m',  acting  upon  lercran',  end  pressing  by  rods  or  link* 
0',  upon  arms  attached  to  each  end  of  the  axis  of  the  doctor.  (See  the  left  hand  dde  of 
the  figure  near  ihr  hottisn.)  The  lint-doclor  i'  is  pressed  in  a  similar  way  at  the  otba 
■ide  npOD  tne  cylinder  c,  by  the  weights  acting  upon  levers  p',  and  by  rod*  g'  upon  aim* 
filed  at  each  end  of  the  axis  of  the  doctor. 

The  bearings  of  the  third  printing  cylinder  x,  are  of  eiftetly  the  same  eonstnictioii  u 
that  ahove  described,  aod  therefore  require  no  particular  detaiL  The  lint  doctor  j,  i* 
here  pressed  apon  the  engraTed  cylinder  by  screws  f,  woriung  in  the  ends  of  tiuda  or 
arms  fixed  upon  each  end  of  the  axis  of  the  doctor,  and  pressing  upon  flanges  east  nptK 
the  brackets  in  which  the  brasses  of  the  doctor's  axis  lie,lrtucharp  mado  fast  to  the  bear* 
iugs  of  the  cylinder  e. 

The  bearings  of  the  fonrthcopper  cylinder  r,  are  also  constructed  ia  «  similar  way. 
Each  consists  of  a  first  bearing,  to  which  is  joined  the  end  of  the  screw  d,  by  which  it 
Is  made  to  slide  in  a  slot  of  the  frame.  Another  bearing,  which  contains  the  brass  fbi 
th^riisA  of  the  cylinder,  can  be  shined  up  and  down  in  a  transverse  direction  by  a  screw 
x*,  of  the  second  beuinji,  working  in  a  nut  cast  upon  the  first  bearing.  TothisseeoDdwy 
bearing,  plates  ore  made  fast  by  the  screws  v'  v'  to  the  iiuide,  to  carry  the  studs  or 
bradcels  of  the  doctors  x'  and  y'.  In  the  brasses  of  the  cylinder  shaA,  doTctailed  piMee 
are  made  to  slide,  being  pressed  by  set  screws  id',  against  the  engraved  cylinder  r,  similar 
to  what  has  been  described  for  adjusting  the  cylLaders  to  one  another.  This  cylinder  baa 
DO  separate  color  roller,  nor  trough,  pr<^rly  speaking,  bat  the  color  doctor  )'  is  made 
concave  to  serve  the  purpose  ofn  trough  in  supplying  the  engraved  lines  of  the  cylinder 
with  color.  With  this  view  the  top  plate  of  the  doctor  is  curved  to  contain  the  colored 
paste,  and  it  is  shut  up  at  the  ends  by  pieces  of  wood  made  to  fit  the  corvature  of  the  doctor. 
It!  pressure  against  the  engraved  surfhee  is  produced  by  weights  a",  acting  at  the  endi 
of  arms  b",  attached  to  the  ends  of  the  axis  of  the  doctor.  The  pressure  of  the  lint 
doctor  ^  is  given  by  screws  c",  working  ia  arms  attached  to  the  ends  of  the  axis  of  the 
doetcv,  and  pressing  npon  the  flanges  d",  cast  npon  the  brackets  which  carry  the  brasM* 
Ibr  the  axis  of  the  doctor.  These  brasses  are  themselves  adjustable,  like  those  of  all  the 
other  cylinders,  by  set  screws  in  the  brackets,  which  work  in  the  nats  formed  in  the 

<"  (",  is  the  endless  web  of  ftU  stuff  which  goes  roaud  the  cylinder  b,  and  constitutei 
the  soft  elastic  surface  upon  which  the  printing  cylinders  c,  d,  e,  and  r  exercise  their 
pressare.  This  endless  fell  is  passed  aver  a  set  of  rollers  at  a  certain  distance  from  the 
machine,  to  give  opportunity  for  the  drying  np  of  any  coloring  paste  which  It  may 
have  imbibed  fVom  the  calico  in  the  course  of  the  impressions.  In  its  return  to  the  ma- 
chine in  the  direction  of  the  arrow,  it  is  led  over  a  guide  roller  o,  which  is  thereby  made 
torevi^Te.  Upon  the  two  ends  of  this,  and  outside  of  the  bearings  which  are  flxedapoa 
the  tops  of  the  ttuat  A,  are  two  eccentrics,  one  of  which  serves  to  give  a  vibratory  tn> 
verse  movement  to  the  color  doctors  ■',  H',  and  r'  of  the  three  cylinders,  c,  n,  and  ^ 
whilst  the  other  causes  the  color  doctor  ^  of  the  cylinder  r,  to  make  latMal  vibra- 

<t  is  one  of  a  pair  of  cast-iron  brackets,  screwed  on  at  the  baek  of  the  suie-frames  or 
cheeks  A  A,  to  carry  the  roller  filled  with  white  calico  B,  ready  for  the  printing  operatioM. 
Upon  the  end  of  the  shall  whereon  the  calico  is  coilei,  a  pulley  is  fixed,  over  which  » 
rope  passes  suspending  a  weight  in  order  to  produce  friction,  and  thereby  resistance  to 
the  action  which  tends  to  unwind  the  ealico.  In  winding  it  npon  that  and  similar 
rollers,  the  calico  is  smoothed  and  expanded  in  breadth  by  being  passed  over  one  or 
e  grooved  rods,  or  over  a  wooden  bar  ^  jig.  298,  the  Burftee 
Mchis  covered  with  wire,  so  as  to  have  the  appearance  of  a 
4  right  and  left-handed  screw.    By  this  device,  the  calico^ 

d  or  creased  at  any  part,  is  stretched  laterally  from  the 

_  centre,  and  made  leveL    it  then  passes  over  the  guide-ndler 

o,  where  it  comes  upon  the  surface  ofthe  felt  s"  e",  and  thence  proceeds  onder  its  guid- 
•nee  to  the  series  of  printing  cylinders. 

Three  and  four-color  machines,  similar  to  the  above,  are  now  at  work  in  many  e*- 
tablishmenls  in  Lancashire,  which  will  turn  off  a  piece  of  28  yards  per  minute,  each  of 
the  three  or  four  cylinders  applying  its  peculiar  part  of  the  pattern  to  the  cloth  as  it 
passesaloBg,  by  eeaselessTOtation  (d'lhe  unwearied  wlieels.    Atthiar>le,Ibeastoai«liiac 


\\\\\\\i//nu  "'■'''''V*" 

\\l\\\y //#//#      united  right  ana  leiL'nanacu  scecw.     ay  mw  uvvjcc,  uic  coucu^ 
WWW//////      folded  or  creased  at  any  part,  is  stretched  laterally  from  tlw 
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Iwglh  cf  •■«  mOe  of  BMBj-colorcd  veb  ii  printed  wHa  difknl  Imkis  and  «llMt 
Sgin*  in  nn  hour.  When  we  call  to  tnind  bow  much  knowlcd^  and  iliill  are  involved 
"-  '*-1a  pnccai,  we  nay  Airly  nmnder  it  as  the  grtaletl  actucrement  of  cbeminl  and 


Bcfiae  cDieriBf  upon  the  differanl  atyln  of  wmlt  whidi  onulitDte  calieo-priatinb  I 
than  tml,  in  tbe  firti  place,  of  what  i*  ccoBoa  to  tboB  all,  bamclr,  the  thickeniag  cd 
One  Bovdanli  and  celon.  Thlt  Is  an  operatioB  of  tbe  greateai  imporiaace  lowaida  the 
ncceEafnl  pincliec  of  the  ait.  fievetal  eirenmaiancca  nay  leqeire  (be  couiatenee  of  Iba 
thickeaiag  to  be  Taxied  i  ncliaalba  natnieof  tbeBMtdant,  Ita  density,  and  its  acidity. 
A  stnmg  acid  mordant  cannot  be  eaailir  tUchened  with  starch  |  bat  it  may  be  by  roasted 
■areh,  Tttlgarly  called  British  gum,  and  by  fnn  antne  <»-  lenegaL  Some  mordants 
irtlich  seetn  sa£cieDlly  inqjiaaaled  with  itarch,  liqnciy  in  the  coone  of  a  few  dajs,  aa^ 
beinf  apt  to  run  in  Ihe  priaiing-on,  make  blotted  worli.  In  France,  this  fvil  is  readil)' 
obriated  by  adding  one  onnee  of  spiiiti  of  wine  to  half  *  galloQ  of  oolor— «  remedy 
vhich  the  English  excise  dnlies  render  too  costly. 

Hie  feiy  same  moidsnt,  wboi  inapiasated  lo  differeal  degrees,  prodaces  diflercBt  tints 
k  tha  dy<M!opper-'-a  difference  due  lo  the  increased  balk  fioin  tbe  thickeniDf  snbatance  ■ 
Ihas,  the  same  nordant,  thickened  with  starch,  flimishcs  a  darker  shade  than  wbei 
thiekned  with  gnm.  Vet  then  are  circnnsunees  in  which  the  Utter  is  preftrred,  b«- 
ante  it  comtncnicalta  more  trantparency  to  tbe  dyca,  and  becanse,  in  spite  id*  Ihe  wash' 
»%  DMire  or  less  of  the  starch  always  sticks  to  the  mordant.  The  gum  has  ths 
mcouTenience,  howcTer,  of  drying  too  speedily,  and  c^  also  increasing  loo  mnch  the 
nhUDCof  the  mordants  i  by  both  of  which  causes  it  obamcts  their  ooanUnation  with  Ikt 
MoB,  and  the  lints  become  thin  or  scislchy. 

ne  anbrtaBces  generally  employed  sa  tbieketus*  an  Ihe  foUowing  i — 

S.  Fhmr. 


7.  PipMlay,  nixed  with  gtim  sensgnL 

8.  Solphale  (€  lead. 

9.  Snpu-. 

10.  Molassas. 

11.  Glue. 

Afls  Ihickeniiig  with  gum,  wo  oa|^t  to  avoid  adding  metallie  Mdntions  in  tk«  HqttH 
Bate;  sneh  as  nitrate  of  iron,  of  crpptr,  HiniioDi  of  tin,  of  snhaeelale  of  lead,  kct 
as  they  poesess  Ib«  property  of  eoagnlating  gnm.  I  shall  talte  care  to  spedfy  the  aatnra 
aad  popoction  of  thickeninfi  to  be  employed  for  each  color)  a  moat  important  matter, 
hithoto  neglected  by  English  writers  upon  calico-printing. 

The  atmoajdierc  of  the  printing  shops  shonld  never  be  allowed  lo  eool  under  60*  Or 
70*  F. ;  and  it  shonld  be  heated  bf  proper  stores  ia  eold  weather,  bnt  not  readetcd  too 
diy.  Hie  temperatnre  and  moistan  shonld  theielbTe  both  be  regnlated  with  Ihe  aid  o* 
Ihememeten  aad  hydrometers,  a*  they  eieieise  ■  Rreat  laAneiiee  apon  all  the  printluff 
prisiMis.  and  espeeUlly  npki  the  CMnbinatioa  of  the  mofdani  with  the  cloth.  In  th* 
eonraeartbededecalian,  apoalio*  of  the  acetic  acid  eraporales  with  the  water,  and  sab- 
acetates  are  fonned,  which  combine  with  the  itaff  in  piopoiiion  as  the  solicnt  princtpla 
escapes  i  the  water,  as  it  erapomtes,  carries  off  acetic  scid  with  it,  and  thereby  aids  the 
SialioD  of  bases.  These  remarks  sic  pecolisrly  appropriate  to  deliente  impressions  by 
the  cylinder  machine,  where  the  printing  and  drying  are  both  rapidly  effected.  In  the 
^n  hunli  style,  the  strong  nindants  are  apt  to  produce  p*tehes,  being  thickened  with 
pipe-day  and  gnm,  which  obstrnd  the  evsporatiou  of  Ihe  adds.  They  are  tberefon  apt 
lo  remain,  and  to  disadve  a  portion  itf  Ihc  mordanla  al  their  immersion  in  the  blue  n), 
or  at  any  rate  in  the  diug  bath.  In  such  a  ease,  a  hoi  end  humid  air  is  indispeniabte, 
*Sia  the  apidicalion  nf  the  mordants,  and  sometimes  the  itnffs  so  impregnated  nrast  b« 
nqiended  in  a  damp  chamber.  To  prevent  the  resist  pastrs  heeraning  rapidly  crusty, 
■absUDCca  apparently  nseless  an  mixed  with  them,  but  which  act  beneficially  by  their 
bygrometne  qnalilies,  in  retarding  tbe  dGsiceation.  Oil  alao  is  sometimes  added  with 
that  view. 

It  Is  often  ohsenred  that  foods  printed  uptm  the  same  day,  and  iriih  the  same  mordant 
exhibit  inequalities  in  their  tints-  Sometimes  the  ecdor  is  slrMig  and  decided  In  one 
part  of  the  piece,  while  it  is  dull  and  meager  in  another.  The  Utter  has  been  printed 
m  too  dry  an  atmosphere.  In  sneh  drcumilances  a  nentral  mordint  anaweis  best,  Ckpe* 
CiaUy  if  the  goods  be  dried  in  a  hot  Sue,  througb  which  hnnud  vapors  are  in  eonslanl 
enenlation. 

In  padding,  siien  the  whole  sorfiee  of  the  ealtco  is  imtated  with  moidsnl,  the  diylif 
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MMOtmriit  ra  B«e,  i*  wlikfa  ■  smt  maar  pieces  u*  eqMWcd  M  once,  Amid  be  w  km- 
a  afford  a  roadr  ^■u'<  to  >!■>  mqaeoai  aod  aud  sihilatioDa,  Fbe  cloth  oogU 

-lieed  ialo  it  in  a  dlsleaded  sutet  baciMs  the  acetie  add  dm/  •cenmtdMe  im 

tlie  foUiDgs,  and  diisolve  oat  the  earlh;  or  netaUlie  bu«  of  the  moidant,  c&nuns  vUla 
and  graT  •poti  ia  mch  parts  of  the  piiated  goods.  Vkbm  mar  be  cn^doyed  with  peat  ad. 
Tentage,  eomUnod  with  Hot  Flux*.     (See  Ihii  aitide.) 

In  Uw  cote  ktaaiator;,  all  tlw  deeoMOKa  reqoWte  lor  tht  print  irork  thoald  be  readr 
wepaied.  TImt  are  beat  nude  bf  a  aleam  bc«t>  bf  bnbiw  oT  eopper  boihn  cf  a  cf  lib 
drie  foRD,  Muded  at  (he  bottom,  and  iacaaed  within  a  eatt-fatm  erlioder,  ^s  Meam  being 
■Applied  to  the  apace  between  Ibe  two  tbcmU,  and  Oa  d]Po«taff  and  water  being  intro- 
duced  into  tbe  Interior  eae,  iriikh  fer  Mue  delicate  pnrpoMimaf  be  iDadefd'tin,  Mcop- 
pei  tinned  inride.  A  niBge  cf  neh  (team  apparatn«  Rhould  be  placed  either  aloag  oseof 
the  Mde  walii,  ot  in  the  middle  Kne  of  the  laboratorr.  Pnopei  Ublei,  drawer*,  Tiala, 
with  efaemieal  reagents,  meaaniei,  bala^eei,  fce.,  ahonld  abo  be  provided.  Tie  aoet  nse* 
fill  df  e-eitncU  are  the  following : — 

Deeoelion  of  logwood,  </  Btaitl-waod,  of  Pwiiao  beniea,  of  qaereitnn  beik,  of  nut- 
aalla,  of  iM  fattie,  tt  archil  or  eatbear,  of  cochineal,  of  ooddaeal  wtth  »T»inyii>*»)  «f 
(MeehB. 

The  Ibllawing  mctdanta  aboiild  aba  be  ke^  Radf  pnpaied  t— 

1.  Alnminoiu  merdant. 

Take  U  gallooa  of  boiling  water. 

100  lb«.  of  atnm. 

10  lbs.  of  aodn  erystali. 

75  lbs.  of  acetate  of  lead. 
The  aoda  thonld  be  added  dowly  to  Ae  adnthw  of  the  alam  In  lite  water,  and  wlwn 
theeffervesccDCeiifiniihed,  the  pnlveriied  acetate  of  lead  is  pot  ia  and  well  stirred  abont 
till  it  be  all  dissolied  and  decomposed.  Daring  the  coolil^,  the  tnlitore  should  be  rtkcd 
apn  few  times,  and  tben  allowed  toaettle,  Tba  (npemntant  Uqnor  is  the  mordant)  it  hai 
adenaitf  of  IT  or  HI*  Baam&  It  Mrrea  for  reda  and  pinlo,  and  enters  into  the  coitt- 
positioa  of  puce  and  lilach. 

2.  Aluniiaons  tomdanL 
Take  CO  gallont  (d*  water. 

100  lbs.  of  alum. 
10  lbs.  of  soda  crystals. 

100  lbs.  of  acetate  of  lead ; — operate  as  ahsva  directed. 
The  ■npematanl  liquor  here  has  a  density  of  IT  Banmi  i  it  ia  emploTed  for  byri*  reriala 
—  --- ' ''leq'lnsder  [aintiagof  puidder  reds. 


Take  SO  gallons  of  water. 
100  Iba  of  ainn. 
6  IbE.  of  soda  cryatat*. 

SO  Iba.  of  acetate  of  lead  i— openie  aa  alnvc  directed. 
This  mordant  is  employed  lor  nnifonn  yelbw  gtonBda. 
4,  Alominont  mordaat. 

TU*  I*  made  by  adding  potash  to  a  lolntion  of  slum,  tiU  it*  earth  begias  to  be  aeptn 
Kd,  then  boiiing  the  mixtore  to  precipitate  the  eafasnlphatb  of.  alnmina,  wllch  is  to  bt 
sttainsd  npon  a  filter,  and  disatdred  in  acetic  acid  of  modoate  Mrength  with  the  aid  «f 
heaL    ThiB  mordant  is  very  lieh  in  alnmina,  and  marks  SO*  B. 
G.  Alominoni  mordant. 

Take  I2|  galhms  of  water, 
too  lbs.  of  aloai. 

160  IbiL  of  liqnid  pni%nits  of  hme  at  11)"  Bannrf. 
This  mordant  is  made  with  heat  like  tbe  first;  after  cooling,  amiMahim  cryataBlie^ 
Md  it  marka  only  13t"  B. 
A  mordant  is  made  by  sohrtioa  of  alnm  in  potadi,  commonly  callei^ 
8.  Alnminate  of  potatb.    The  cawtje  ley  is  pr^iared  by  bidliitg  togrths  tar  an  bow 
100  !».«»*  «f  water,  300  Iba.  of  potash,  and  80  lbs.  of  qnteklime;  the  miitun  it  then 
aUowed  to  settle,  the  sopematant  liquor  is  decanted,  ■Dderaporated  tiUitsdeiiBitybeSa* 
B.  luMgaUonsofthatleyataboiUngheat,  100  lbs.  rfgrnondalaniare  to  bedias(dv«d. 
OneooIingfCrystabofsolphate  of  potash  separate.  The  dear  liquor  is  to  be  decanted  e^ 
and  the  erystab  bang  waahed  with  a  little  water,  tU*  is  to  be  added  to  the  ley.    Abont 
S3  gallons  of  mordaat  skonld  be  obtained. 

Sordaiujbr  BEarfc. 

Tie  pynditpiite  of  Iron,  called  iron  liquor  in  this  country.  Is  the  only  mordant  tised  ia 

calieo-piiating  for  black,  Tiolet,  pnce,  and  brown  colors.    The  acetate  of  alumina,  pre> 

pared  Ihim  pyroligneous  add,  is  much  need  by  the  calico-printer*  naderLbenamesf  red  Ot 

yellow  Uqnor,  being  employed  foe  these  dyea. 
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Tttoe  mn  dght  dUlBMM  «t1<b  oT  catico-pcuUi^,  cuk  requiring  dUhmt  BiMlMidi  bT 

t.  'Ae  nadder  RTlet  to  wbkh  llti  Wit  ehiitMi  bdoar,  tn  wtKk  the  BotduU  ire  «p. 

£ied  to  the  white  cloth  with  BMnf  preeanlioDs,  ud  tbe  colon  •<«  BAffward*  feronght  np 
llM  djc-JBth.    TbiM  eouHtme  pnmucM  prinH. 

2.  TIicFwUiagaT(iJafBaf(«rle,iai^ckthewh<deiniftaof  AeeidicoiiiiDbaedwia 
■  MKmkal,  npoB  which  aAerwmidi  differeBl  criored  Ifnrai  inaT  be  imi*ed,  hj  the  lopieal 
•ppticatioD  of  other  BOidHiti  joiMd  to  the  Mikv  tt  the  dre-tath. 

1.  The  reoenc  ttjrle,  lAcn  the  white  deth  ii  Jmpteeeed  with  dgnree  in  resEit  peele^ 
Hid  IE  aflawBTd  inbiecled  OfM  to  •  <oU  d;^  m  the  lidiga  nt,  ud  Iben  to  e  hot  dr»- 
bUh,  with  the  edcet  of  irododof  white  er  eofoted  ipott  npon  m  hhn  gnnBd. 

4.  The  dieehuge  or  roaftonJ  itrle,  in  whieb  thickened  aeidnkms  natter,  either  pore  a( 
■■zed  with  Bordanli,  i»  taplintcd  U  certain  poinli  npoa  the  dMta,  which  it  nnrawude 
■iddcd  with  ■  diik-colored  mordant,  and  then  dfed,  with  the  effect  ef  ihowing  tvigM 
ipuea  on  a  ■i—*'!-''  iroond. 

0.  CUna  blaet;   •  ilyle  leMtabling  Kwe  etode-ware,  wUeh  wyrirci  verj  peeoUai 


6.  The  decoloring  or  tnttvagi  itrle)  bj  the  topical  application  of  chltnne  or  chronie 
■dd  la  dyed  gooda.    Tbia  it  aometiiMi  called  a  ditcharfe. 

T.  Steam  colon;  a  Krle  in  which  a  mixture  of  dje  esttaeti  and  mordaati  b  topical- 
b  applied  10  calico,  while  the  chemical  reaction  whteh  fiin  the  ecdon  to  the  Ahre  it  pe^ 
dae«]  br  ateMB. 

S.  ^nrit  colon;  prodoeed  by  a  miitare  of  dye  extraeti,  and  eotation  of  tin,  vnlgartr 
*lled  apiiit  by  dyert.    These  aolivt  are  brilliaat  bat  Ibgilin. 

I.  The  madder  style ;  called  by  xMne  dip  cokna.  The  tme  ehinti  paltetnabelau  toiti 
tbey  hare  Ann  fi  to  T  colon,  lereral  of  which  are  gronnded-in  alia  the  Int  ije  bai 
ben  giTea  in  the  madder  bath. 

In  dyeing  with  madder,  enrnMh,  fhMie,  or  qnaeilion,  it  eometlmea  added  to  the  bid^ 
m  ordor  to  prodnee  a  rariety  oT  tint*  with  the  Tariom  mordanta  at  one  opattloB. 

1.  Suppoae  we  wish  to  prodaee  flowen  or  Ggnret  ct  any  kind  containing  red,  pntpta, 
aB4  bladi  colon,  we  may  apply  the  three  mc^antt  at  once,  by  the  three-color  eyliM«l 
■wchiae,  pntlii^  into  the  firrt  tnm^  acetate  of  alomina  thickened ;  into  the  wcoBd,  aee> 
Me  at  iron ;  and  into  the  third,  a  mixiate  oT  tlM  two ;  then  dryiag  in  the  air  Tor  a  few 
daya  to  Gi  the  ira«,  dnnging  and  dyeing  np  in  abatbof  madder  and  inmaeb.  If  we  wiA 
Id  proeore  the  ItneM  m^der  red*  and  pinki,beaidca  tbepan4eandUack,wemnrt  apoly 
ai  drat  only  the  acetate  of  alamiaa  of  two  denaitiea,  by  two  eylioden,  dry,  diuf,  and  dy« 
■p,  in  a  madder  batii.  The  nordant)  «f  inn  Uqaw  fbr  the  bhefc,  and  of  inn  liquor 
■Hxed  with  the  alnminoiit  fiv  poiple,  mnit  be  now  groonded-in  by  blocke,  taking  care  to 
puett  Ibeae  mtodaiUi  into  their  predae  apote  i  the  goodt  beintt  then  dried  with  airing  ftf 
•ereral  days,  a>d  aeit  dnnged,  aie  dyed  np  ia  a  bath  of  madder  and  ■amaeh.  They  mntt 
be  aAerwardi  deattd  by  brannin^.    See  BaiN,  DuHotHa,  and  Maddeii. 

2,  Sappoee  we  wiih  to  prodnee  y^ow  with  red,  pink,  pnrple,  and  black ;  in  thii  c«m 
flie  lecoiKl  dye-bath  ihouU  contain  qoercitron  or  fnitic,  and  the  ipou  intended  to  be  yd- 
knr  ihonld  rteeiTC  the  aeetale  of  alumina  mordant. 

3.  Tlie  mordant  for  a  full  red  may  be  acetate  of  almnina,  of  ipee.  my.  I  -OSfi,  thickened 
with  March,  and  lingcd  with  Brazil-wood  i  that  foe  n  pale  red  or  pink,  the  tame  at  epec 
gravity  I-0I4,  tbickoicd  with  gumj  that  fbr  a  middling  red,  the  Mune  at  tpee.  grarity 
1-027,  (hiekoied  with  Britiih  gum ;  and  for  distinctton'a  lake,  it  may  be  tinged  yellow 
with  Penjan  beriiet.  The  HMMant  for  black  it  apyroli^eoni  acetate  of  iron,  of  ipedAt 
giBTity  t-04;  Ibr  pnrpte  the  nme,  dilated  with  six  limes  it*  Tolame  of  water;  for 
diocolate,  thai  inm  liqnor  mixed  with  acetate  of  alumina,  in  Tnrious  proportiimi  aecoid- 
k^  to  the  thade  wanted.  Swnacb  ii  mixed  with  the  madder  for  all  theae  colon  except  fbr 
the  parjde.  The  qnanlity  of  madder  reqoired  variei  according  to  the  body  of  cohK'  to  bt 
pot  apon  the  doth,  being  Irom  one  pound  per  piece  to  three  or  even  four.  The  gooda 
Huit  be  entered  when  the  copper  ia  cool,  be  gradually  healed  during  two  or  three  houn^ 
np  to  ebullition,  and  aometimca  boiled  for  a  qnaner  of  an  honr;  the  piecei  being  all  lh« 
while  tnnicd  with  a  wince  from  the  one  aide  of  the  copper  to  the  other.  (See  Wixcn.) 
They  are  then  washed  and  boiled  in  bran  and  water  for  ten  or  fideea  ninates.  Whea 
there  it  mneh  white  ground  in  the  chinla,  they  mntt  be  branned  a  leeoad  or  even  a  third 
time,  with  alternate  washing  in  tfaedMh-whcel.  Tocomplete  thepuriflealionof  thewhil^ 
they  are  q>read  npon  the  grass  for  s  few  days ;  or  what  is  more  expeditious,  and  equalhr 
faoA  if  delicately  managol,  they  are  winced  for  a  few  minulea  in  «  weak  solntion  of 
(Uoride  of  lime. 

4,  In  the  gnmiditc-lB  fbr  yellow,  after  madder  reds,  the  alnminotis  mordaid  bitaf 
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mfflnA,  tc^  the  piece  w  djed,  for  abnnt  u  bonr,  with  one  pcnnd  of  quMuiticu  barl^ 
111*  uuTuiiod  being  grsduallT  lieated  to  150°  or  160",  bat  Dot  higlicr. 

6,  A  yellow  is  eomeiiinei  applied  in  dbiiiti  vork  ■fler  the  other  colon  >re  dfed,  bj 
ueuii  of  >  deeoclion  of  FereiBn  bemee  mixed  with  the  kIududdiu  moTdant,  thickeoed 
wilii  Soar  or  gom,  and  printed-oD  wilh  Ihe  block)  the  piece,  when  dry,  ie  pawed 
through  a  weak  earbonated  •Ikaliac  water,  or  lime  water,  then  wubed  and  dried  foi 
the  market. 

6.  AJacfcmonlinU.— Take  half  a  galloa  of  acetate  td*  iron,  of  ■pt«.grmf.I-M,  4  oiuee* 
of  tiarch,  and  4  oancce  of  floor.  The  BUurcb  mOEl  first  be  moiatHwd  with  ihe  acetate, 
then  the  floor  must  be  added,  the  real  of  the  acetate  well  mixed  with  both,  and  tbe 
whole  made  to  boU  over  s  briak  fire  for  fiie  minntea,  lUrring  neaowhjle  to  prevent  adho- 
■ton  to  the  bottom  of  the  pot.  The  color  mu«t  be  ponred  into  an  ewthen  pipkin,  and 
well  mixed  viith  half  an  onnce  of  gaUipoIi  oil.  In  general,  all  the  mordantf,  thickened 
with  atBTch  aad  flour,  must  be  boSed  for  a  few  minutee.  With  British  gma  or  eommoa 
gam,  thejr  must  be  heated  to  160°  F.,  oi  thereby,  for  the  pnipoee  merelf  of  diMoIving 
Ihem.  The  latter  should  be  paated  through  a  (iere  to  lepaiate  the-  impurities  often 
present  in  common  gam. 

7.  Putt  mordant. — Take  a  quart  of  acetate  of  alumina  and  acetate  of  iron,  each  of 
specgrav.  1-04,  mixed  and  thickened  like  the  black.  No.  6.  To  give  the  puee  a  reddish 
tinge,  the  acetate  of  alumina  should  have  o  specific  gravity  of  1-048,  and  the  iron  liqiwr 
Mily  1-007. 

Red  mordants  are  thickened  with  British  gum,  and  are  lufflciently  colored  wiih  tha 
addition  of  any  tinging  decoclioo. 

e.  Viola  mndtnU. — These  contixl  either  of  a  veiy  weak  solution  of  acetate  t£  iron, 
of  specific  gravity  1-007,  for  example  ;  or  of  a  little  of  the  stronger  acetate  of  1-04, 
mixed  with  acetate  of  alumina,  and  a  little  acetate  of  copper,  thickened  with  starch  or 
British  gum.    The  shades  may  be  indefinitely  varied  by  varying  the  proportims  of  th« 

When  black  is  one  of  the  colors  wanted,  its  mordant  is  very  eommoDly  printed-on 
first,  and  the  goods  are  then  hang  upon  poles  in  the  drying-room,  where  they  are  aired 
br  a  few  days,  in  oider  to  fli  the  iron  by  its  peraxydiiement ;  Ihe  mordants  &a  red, 
violet,  Sec,  ore  then  grounded  la,  and  the  pieces  are  dyed  op,  after  dunging  and 
washing,  in  the  madder  hath,  into  which,  for  certain  shades,  sumach,  galls,  or  fnstic  is 
added.  The  goods  are  brightEsed  with  a  boil  in  soap  water;  occasionally  abo  in  a 
bath,  containing  a  email  quantily  of  solutioD  of  tin  or  conunon  salt.  The  following 
toode  of  brightening  is  touch  extolled  by  Ihe  French,  who  are  lamoua  for  their  red* 

1.  A  soap  boll  of  forty  mlputes,  at  the  rale  of  1  pound  for  every  2  pieces.    Rinse  in 

!.  Pass  through  chloride  of  soda  solution  of  such  strength  that  two  parts  of  it  decolor 
one  part  of  Gay  Lnssac's  test  IJqQor.  See  Chuikidi  or  Like  and  Innico.  Wince  the 
pieces  through  it  for  40  minutes.     Kinse  again. 

3.  Pass  it  again  IhrouEh  the  soap  bath.  No.  1. 

4.  Brigliten  it  in  a  large  bath  of  boiling  water,  containing  4  pounds  of  soap,  and 
J  pound  of  a  cream -Gonsislenced  sail  of  tin,  containing  nearly  half  its  weight  of  tfae 
muriate  of  tin,  combined  with  at  much  nitric  acid  of  spec.  grav.  1-2S8.  This  ttrang 
nitro-muriate  luving  been  diluted  with  a  lillle  water,  is  to  be  slowly  ponred  into  ihe  ba£ 
of  soap  water,  and  well  nixed  by  stirring.  The  pieces  are  now  put  in,  and  winced 
inrODgb  it  for  one  half  or  ta.-it  quarters  of  an  hour. 

5.  Htpeat  the  soap  boil,  No.  1.    Riose  and  dry. 
9.  Gn/unding-va  <^  Indigo  hlia. 

Take  half  a  gallon  of  water  of  120°  F.,  S  ounces  of  ground  indigo,  and  8  onaeet 
of  red  BuJphoret  of  oraenic  (orpimenl),  8  ounces  of  quicklime,  mix  togelher,  and  heat 
the  niiilure  to  the  boiling  point;  withdraw  from  the  fire,  and  add,  when  it  is  lukewarm, 
6  ounces  of  carbonate  of  soda,  stir  and  leave  the  whole  at  rest  till  the  next  day.  Then 
decant  tlie  clear  liquor,  and  thicken  every  quart  of  it  with  half  a  pound  of  gum.  Thit 
color  OTight  to  be  green,  and  be  preserved  in  a  close  vessel.  When  used,  it  is  put  into  a 
pot  with  a  narrow  orifice,  Ibe  pencil  is  dipped  into  it,  wiped  on  the  edge  of  the  pot,  and 
Immediately  applied  by  hand.  This  plan  is  tedious,  and  is  nearly  superseded  by  the  fol- 
bwing  frrouading  blue. 

Take  half  a  gallon  of  caustic  soda  ley  of  spec.  gmv.  1-35,  heated  to  120°  F. 

12  ounces  of  hydrate  of  proloxyde  of  tin,  obtained  by  precipitating  it  from  the  muriate 
of  tin  by  solution  of  potash. 

i  ounces  of  ground  indigo;  heal  these  mixed  ingredients  to  the  boiling  point,  then 
move  the  pot  off  and  on  the  fire  two  or  three  limes  in  succession,  and  finally  thicken 
with  3  ponnds  of  raw  sugar.  In  order  to  apply  this  by  the  block,  the  following  ap- 
pantna  is  employed,  called  the  casnui  fiamei  fi$$.  S&9,S00.    It  is  formed  of  a  copper 
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cue  or  box  a,  ia  which  it  laid  •  Cmae  b,  Ailed  with  pccltr  itoat  cbdth*  Th*  te 
mmiaaicain  by  s  tube  with  the  datera  c,  mooiited  with  &  itop-cock  B.  Fig.  800 
ir^Lveula  Ibe  apparatui  in  pUn  i  a,  the  box ;  m,  the  cuitiw,  with  ili  edge*  »  a  a  a, 
fixed  bj  pin  pointi  to  the  udn.  The  ccdor  ii  Uand  (tiri\  at  ipread  cTcn,  with  a 
wooden  scraper  u  bnad  u  the  canvMt.  Ir  wnking  with  this  appanliis,  the  color 
being  eontained  la  the  ressel  c  is  drawn  off  into  tlie  caae  A,  b^  opening  the  Mop-coelc  d, 
dD  it  Haea  to  the  lere]  of  the  eanTass.  The  insunt  before  the  printer  danbt  the  block 
«foa  tbe  caBTias,  the  ftonr  (timr),  boT  <"  P^U  ^o*  >bt  tcnper  scroas  it  to  renew  its 
rarlaee ;  and  the  printer  immedialeljr  trantftn  llic  ecrior  to  the  ctoth.  In  this  kind  cf 
pnatiaf  gmt  ikill  is  reqaiied  In  fire  erenlT  impreastoni.  As  ibe  blue  it  asnallT  agplied 
Id  HCDCwhat  Ur^  designs,  il  is  verj  apt  to  ran  t  an  iDMnTcoitnee  counteracted  b;  dost- 
JB^  fine  irj  saod  npon  the  cloth  as  soon  as  it  is  blocked.  The  goods  nsst  be  washed 
vMhin  24  honra  alter  being  prinled. 

10.  Topical  gnmading  was  fcr  fAs  a/lhJtr  pmt. 
Take  3}  gallMW  of  catutte  loda  le;  of  tpee.  gra*.  1-1. 
3|  lbs.  of  gRinuI  iodtgo. 
6  lbs.  of  precipitated  pruloijde  of  tin  (at  abore), 

BoQ  the  mixed  ingredients  for  ten  miaDtes,  lake  them  iMtn  the  in,  ud  add,  Oral, 
3kl.  of  Venice  Inrpentine;  then  J 1  lbs.  of  gum. 

Pnt  this  mixtnte  into  ihe  color  trongh,  print  with  it,  and  lAer  two  da]rs  wash  ta  tka 
dash-wheel ;  then  pass  :i  tlirongh  a  loap-balh,  along  with  a  little  toda,  to  brighten  tbi 
Use,  and  to  take  off  its  jlrayish  liol. 

The  nse  of  tbe  (nrpentine  is  easily  explained;  it  serres  to  exclude  the  atmospheiieal 
oiTgen,  and  pierent  tbe  rcgennatioa  of  the  indigo  Une,  befora  it  i*  spread  upon  the 
doth. 

After  the  appliaiion  to  white  calico  of  a  sinilaT  bloe,  into  which  a  little  acid  mniiate 
if  tin  has  been  pat,  the  goods  are  dipped  for  ten  minntea  in  thin  uiDc  of  lime,  shaking 
the  frame  all  ihe  time.  They  are  then  washed,  and  cleared  with  a  soap  boil.  The  Cbi- 
knrin;  color  rrtnaioa  long  in  tbe  deoxyukied  slate  from  iis  contaiaing  8  ounces  of  indigo, 
!0  oance*  of  hjrdrated  pratoxjde  of  tin,  and  It  pounds  of  scdntioii  a  mnriate  of  tin,  to  2 
qnarls  of  soda  lejr  of  1-15,  ihicliEned  with  2)  pounds  oC  gnm.  This  blue  fflay  be  applied 
bj  diher  the  blodt  or  the  cjliDder. 

11-  Topical  Pmssiao  Uoc  (or  gronndlng. 

Sqaartsof  witex  with  S  onnccs  of  starch  are  to  be  mixed  and  bofled;  add  S}  onneea 
of  a  liquid  Pmsajan  Idae  color,  prepared  by  tritnreling  three  qnartcn  of  an  ounce  of  that 
ptgneut  with  ai  much  muriatic  acid,  leaving  the  ingrcdicnls  to  react  upon  each  <Mher  for 
U  honra,  and  then  adding  three  qoaiteri  of  an  ounce  of  water. 

Ad '  i  onnees  of  liquid  percUoride  of  tin  (oxymariate). 

Mix  all  together,  and  pau  through  a  scarce.  This  color  is  not  Tcry  Ihst  g  eloth  printed 
with  it  will  bear  only  rinsing. 

12.  Pnusian  tdue  flgmet  are  imj^esscd  as  follows  i — 

Dtuolve  8  aaneei  of  snlphate  of  icon,  and  as  much  aeelata  of  lead,  separately  in  X 
quarts  of  boiling  water ;  mix  well,  and  settle.  Take  one  quart  of  this  clear  liquor  ra- 
dlced  to  spec.  grST.  l-02,aDeqnart  of  mucilage  eonlainiog  3  pound*  of  gum,  colored  widt 
« litUe  pmsstale  of  potash,  mix  into  a  mordant,  and  print  it  oo  with  the  cylinder.  Two 
days  anerwardi  wash  in  tepid  water  containing  a  little  chalk,  and  then  pat*  the  cklh 
throogh  a  solulioo  of  pmsoatc  of  potash  in  water,  sharpened  wiih  a  little  muriatic  aM, 
dD  il  lakes  the  desired  hne.    Finally  rinse. 

IL  The  padding  oi  plaguagt  etyle,  called yiwJard  alto  by  the  French.    See  Pasdimo. 

Any  mraiknt  whatever,  such  at  the  aeetalea  of  alumina,  or  of  iron,  or  iheir  mixture, 
loay  be  applied  to  the  piece  by  tbe  padding  machine,  after  which  it  it  dried  in  the  hot 
nci,  washed,  dai^ed,  dyed,  washed,  and  brighlcned. 

Cdon  flom  metallie  oxydea  are  very  elegantly  applied  by  Ibe  padding  proceas.  Ikm 
ie  iron  buff,  the  manganese  bronze,  aid  the  ehnoM  yeltows  and  greens  are  germ. 

1.  Iron  btUT  or  chamois. 
Take  90  ^Dont  of  boiling  water ; 

ISO  poBuds  of  tnlphatc  of  iron ;  distolTe  along  with 
10  ponndt  of  alum ;  which  partly  Mtnrate  by  the  gradaal  additim  ef 
6  poondt  of  oTitalt  of  ioda;  tod  In  lUt  mimre  dittnlre 
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Hponndiof  pyr(iIigB«ai»Mnateof  lead.  Allow  the  whole  U  Mtda,  mud  dnw  offlh* 
detr  lupernstaat  liqauL 

For  fiinulnre  prints  thla  bath  shmild  hare  the  ipec.  grav.  I'OT. 

The  calico  beiitg  padded  ia  il,  ii  to  be  diied  in  the  hot-Bue ;  and  after  46  botus  nupen. 
non  ii  to  be  washed  in  water  at  170°  conlaining  lome  chalk,  b;  the  wiace  apparatua.  Il 
U  IhcD  washed,  hf  the  nioe  appaialiu,  in  hot  waler,  autaming  •  paflhu  of  soda  ]tj  of 

-;,  gra».  1-04. 


Nitrate  of  iron  diffoaed  throt^h  a  bodf  of  water  may  be  abo  naed  for  padding,  wUk 
altemaie  waahinga  in  water,  and  A  final  wincing  in  a  weak  alkalin*  lej. 
With  a  itronger  wilntiaD,  tinilar  to  Ihe  Ant,  Ih«  boot-lop  etika  'a  givea. 

2.  Tbe  bronae  or  tdUairt. 

The  soods  are  to  be  padded  in  a  •olution  ot  the  raliAate  or  mnriate  of  mangaacse,  of 
a  ttreogth  proponianal  to  the  ibade  desired,  dried  in  the  hot-flue,  and  then  imi*ed  b; 
wincing  tkua  in  a  boiling-liot  caaMic  ley,  ot  ipee.  graT.  1-DS,  and  next  through  a  weak 
idBliDa  of  chloride  of  lune,  or  soda.  liey  are  afterwuda  rinsed.  Instead  of  pataiag 
then  throogh  the  chloride,  they  may  be  merely  expoaed  to  the  air  till  .hemangaaea^at- 
ITMtt  aiygeo,  then  rinsed  and  dried. 

When  the  maagancM  soladon  has  the  deniity  of  1-027,  it  giveia  li^tshadei  at  the 
density  of  1-06,  a  dude  of  modraate  depth,  and  at  M2  a  dark  tint 

The  texture  of  the  stuff  ia  apt  to  be  injured  during  the  oiydatUa  of  the  manganese. 

3.  Carmt/{f<  is  obtained  by  padding  in  a  mixtnre  of  mnriate  or  sulphate  of  mangaaeaa 
and  acetate  of  iron,  then  proceeding  u  above. 

4.  Copftr  gntn  U  giTcn  by  padding  in  a  mixed  solntim  of  mlphate  and  acetate  of 
copper  with  a  little  glue,  drying  in  the  faot-flne,  and  next  day  p«^'^i"p  in  a  canstk  ley  of 
spec.  gia*.  1-05.  The  goods  are  then  rinsed,  and  padded  through  a  solution  nwde  with  8 
ounces  of  arsenbus  acid  eo&bined  with  4  ounces  tiC  potash  diluted  with  2  gallons  of  wa- 
ter.   They  are  finally  rioied  and  dried. 

5.  Olive  and  einnamoa  colors  are  given  by  padding  throngh  mixed  eolations  of  the 
acetate  of  iron  and  sulphate  of  copper;  drying,  and  padding  in  a  canstie  ley  of  spec 
grav.  1-05, 

6.  Qnta  and  toUloir*  form  a  pleasing  umber,  or  hellebore  shade,  sdiich  may  be  ah- 
tained  by  padding  through  a  mixed  solmioB  of  nattgaitese  and  aeelo^nlphate  of  eoppar, 
and  raisiog  the  shades  as  above  prescribed. 

7.  Chromt  ytUaa. 

Pad  in  a  solulion  of  bichromate  of  potash  containing  B  ounces  of  it  la  the  gallOB  of  wk- 
lei;  then  dry  with  moderate  heat,  and  pad  in  a  solution  of  acetate  wnilraleof  lead,  ca«- 
(eining  6  or  8  ounces  in  the  gallon  of  water  \  wash,  and  dry.  Or  we  may  pad  flist  in  a 
tolulion  of  acetate  of  lead  containing  a  liitle  glue  g  dry,  and  pad  in  solution  of  bichro- 
mate of  potash.  Than  rinas.  The  hist  ptoceM  is  apt  lo  occasion  elondineai.  To  obtain 
a  light  lemon  tint,  we  must  pad  in  a  soluUoo  of  aeetate  of  lead  of  double  the  above 
strength,  or  16  ounces  to  the  gallon,  then  wince  the  pieces  through  weak  milk  (d*  Ubm, 
rinse,  pad  through  bichromate  of  potash,  rinse  and  diT. 

S.  Chromi  orange. 

Pad  throogh  a  mixed  solatioa  of  the  sabacMate  and  acetate  of  lead,  three  limes  in  snc 
cession,  and  dry  in  the  hot-flue  i  then  wince  for  ten  minutes  through  weak  milk  of  limet 
rinse ;  wince  for  a  quarter  of  an  hoar  in  a  warm  solution  of  biehroniate  trf"  potash )  awl 
finally  raise  the  eolor  by  wincing  the  goods  through  hot  lime-water. 

B.  FnutiaitblM. 

I^  in  the  preceding  chamois  Uquor  of  the  spec  grav.  1-007;  dry  in  the  bot-fioei 
wince  well  in  chalky  water  at  160°  F^  and  then  dye  by  wincing   in  the  following 


10.  Green  Is  given  by  padding  goods,  previously  dyed  in  the  indigo  vat.  In  a  sdution  of 
acetate  of  lead  contaiiun^  a  little  gloe;  and  then  padding  them  in  a- warm  solnlitui  of 
bichromate  of  potash ;  finally  rinsing  and  dryii^. 

UI.  Resist  pastes  or  reserves  j  these  are  subservient  to  the  cold  indigo  vat,  and  thaf 
may  be  dtstribnted  under  four  heads;  1.  fat  reserves)  2.  reserres  with  bates  of  metaUie 
■alts;  3.  colored  reserves  capable  of  assuming  dUfe rent  tints  in  the  dyeing;  4.  reservei 
with  mOTdanis,  for  Ibc  cloth  to  be  afterwards  subjected  to  a  dyeing  bath,  whereby  varkmslt 
eclored  figure*  are  brought  up  c«  a  blue  ground,  so  h  to  resemble  the  minenl  nM 
(uaJtie;  whence  the  name  UtpU  or  lapis  laxuli. 

1.  The  fatty  reaista  are  emidoyed  ia  the  printing  of  tHk;  wUdi  wa  ii^V«. 
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II  mh  Ngari  to  RMTTM  tbe  ftBawiag  Kenenl  obMmnoM  BM7  ke  madi,  AfUt 
priating-OB  the  pule,  IbegoMUmoft  be  ka*gnpIii«dUaher,i«therhDiiiUt3waMa(lrT> 
ud  left  ttaov  Ibr  >  ccfUin  tim^  nore  m  1m^  MeoidikK  lo  the  naiue  of  the  nnuiie.  la 
iiiiDinR  tkem  iato  Uie  Uoa  nt,  if  Ihe  K««ve  be  toe  drr,  it  b  apt  to  iwdl,  Male  off,  aad 
e  pattern.    Thif  aeeideni  If  liable  to  happe*  dio  whea  lite  fat  la  deldaal  ia 


titl  SUM  for  a  fUI  body  of  bine. 
l^Ke  I  galkw  sr  watov  u  wliieh  an  to  be  dbaolvcd, 

I  poukd  cf  Unacelate  of  tapp^  (dirtilled  vcriipli},  aad  3  Iba.  of  MlplMtt  dt 

copper. 
TU*  Mlotiea  it  to  be  tUdnaed  with 

t  Ha.  of  gam  •Megal,  1  lb.  of  BiitU  gam,  aad  4  Iba.  a(  pip^da; )  addtag  aftw- 
wardi,  S  oaaeet  of  altiate  of  eoppw    m  a  rtfUqimewt  nbrtuee. 

nfce  I  gaUoB  of -water,  la  which  dtMoIve 

]Ib.<d~nl|Aateercopperi  aad  thidtea  thli  Mhiiloa  via 

S  Iba.  of  |vm  ■eaegal,  1  lb.  «f  British  gnza,  aod  4  Da.  of  p^ti^. 


:  l|  gillou  of  waleri  u>  which 
ti  W  of  UsMCtale  of  copper. 


lUe  11  nllou  ol 


10  Iba.  of  tnlphale  of  copper ;  and  add  kr  the  Mlotioa 
6  tbi^  of  acetate  cf  kad ;  then  thJeken  with 
lOnicof  gant  addiBf  ■AerwahlilOlbt.ortnlphatear  lead. 
After  priiitina.on  thie  nurwt,  (he  Boodt  ire  to  be  bnnf  ap  for  two  da^,  Oea  d<ppad 

tBl  the  proper  bine  liat  be  obtained.    Mnally  tfaey  maM  he  winced  throc^h  ante  n^^ 

ik  add  to  deal  ap  the  while,  by  remoring  the  enpreooi  tiDfe. 

3.  Colond  menea. 
I.  ClUmcu  Tutru. 

Tihc  1  gallon  of  the  ebamrii  bath  (No.  1,  pae«  93^  at  bo«oai)i  to  which  add 
8  ooneei  of  nitrate  of  copper, 
S4  ditto  of  mafiaie  of  tine ;  thickea  with 
6  ponndi  of  pipe-eU)r,  and  3  poondi  «f  |nm  aeHSal. 
ARa  pHalin;-on  tliii  pule,  the  goodt  nut  be  bong  np  for  Ive  or  in  dayi  la  a  Mai»i 
rtat  damp  room.    Then  aAer  hafii^  dipped  them  Ib  Oik  vat,  ther  arc  lo  be  Meeped  ta 
water  for  half  an  bow,  aad  tligfatif  waibcd.   Next  wince  fn  half  aa  hoar,  thnngh  water 
at  100*  F.  contaiaing  2  poand*  of  nda  CTTitab  per  30  gaDou.    Binae  and  dry. 

i.  CKrOHM  i/dlotc  ntervt. 
Tike  I  gaUon  ef  water;  in  irtiieh  diaaolTe 
3  lb*,  of  nitrate  of  lead, 

1  Ib.  of  binacetate  of  eopps;  to  tbe  (otntlon,  add 
i  lb.  cf  wbaeetate  of  lead  g  and  thicken  the  mixed  Mlntion  with 
3  IbL  t^  foxa. 

6  Iba.  of  pipe-dar.    Grind  all  Ihe  infrcdienta  tofrelber,  and  paM  thmi^  a  ceaieb 
Afler  treating  Ibe  good*  u  in  No.  1,  they  must  be  winced  for  half  aa  boor  in  a  lolntion 
y>!*i"'"g  S  ouncea  of  bichiDtnate  of  potuh,  per  piece  of  calico,  and  alio  la  a  dilute 
mviatie  bath,  till  the  chrome  yelkw  become!  n Aeientty  bright. 

A  eluome  oraage  reaerve  may  be  made  by  introducing  a  larger  proportion  of  •nbaeelala 
cf  lead,  and  pOMiBg  die  reaore  piiated  goods  thnragh  weak  milked  lime,  a*  already  pra. 
Mibed  for  prododog  an  orange  by  chrome. 

The  baaii  irf"  the  naiU  pailet  naed  at  Hanchealer  ii  tonetime*  of  more  complei  tan- 
poaitMn  than  the  aborc;  dnec^  accoidiag  to  the  prime  infbnDatiun  I  rceeiTcd  tivn  wm 
cxtenaive  calico  printer,  they  eoUain  china  clay  (initead  of  pipenJay,  which  often  eon- 
taiu  iron),  ili«agiolntioa«f*alplkatc  of  copper,  ral,  tallow,  ead  KWpi  the  whole  iacorpo- 
■ated  by  tritniatiMi  with  beat. 

In  Ihe  Lancaihire  print-worio,  a  little  tartarie  aeU  ii  added  to  the  aitnrte  of  lead, 
which  prerentB  the  color  fhm  tuing  a  dingy  eact. 

4.  RatTBU  tnitk  mordant;  or  Ihe  laxolile  tlyle. 
I.  BUtdt  apm  a  blM  gmnid. 

At  Manchesier  the  black  patten  ii  printed-cn  irith  a  miitare  of  iron  liqiot  and  extract 
•r  logwood,  and  the  remM  paste  by  Ibe  cylinder  machine ;  in  France  the  Uack  is  gJTa 
V  the  folli«riBg  redpei — 

nke  1  gallon  trf'decoetioa  ofgaOsof  spec.  grav.  1-04,  mixed  and  boiled  into  a  paste  wilk 
14  cancel  of  floor)  into  (be  pasl^  wbm  nearly  eold,  there  are  added, 
8  onncea  of  aa  acetaied  peroxyde  of  iron,  made  by  add>ag  1  lb.  acetate  ef  Nad  la  t 

Ibt.  of  nitrate  of  iroa,  spec  giar.  1-66. 
ioaMeorgal%(iUoIU 
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■t  «dDr,  tad  H*iM«  the  in«  blu  it,  wtdi  pMMk  Iq 
ilk  1^  liiiM^  dating,  aail  maUeiiag. 
n  bflit  Cm  Uw  bloak ;  the  foUowiiig  for  Uk  erliwler,— 
».  I'Mce  1  guwnaeeocliaBof  nlUof  ipec  rkt.  1-056. 

15  onneM  ef  Soar,  mix,  bou  inita  a  putc^  to  which,  when  ood,  kdd 
S(HineMorth««cMo-nitnteofiTDn  of  the  precediug  TcnnaU,  and 

1  qnarl  of  inm  lienor  oT ipee.  £nT.  I'llO. 

la  Lancachin  a  littl«  pnouale  of  potwh  u  lometiiiia  added  to  nJInUa  of  ii«D  •■< 
decMliaaaf  leproodi  and  the  eoodiare  alter  washing,  tct.  tiBi*h«d  bj  pasaing  Ihioogh 
a  wwk  ■olnlioD  of  bichioiiiate  A  potash.  The  chromic  acid  gives  d»pth  and  pennaneoca 
to  the  black  dj'e,  bcii^  Boppoied  to  impart  oirgen  to  the  iron,  while  it  doei  aot  affect 
aaf  af  the  other  oolon  that  mar  happen  to  be  imprened  upoa  the  cloth,  at  Bolaljon  at 
chloride  of  lime  would  be  apt  to  do.  the  golation  of  the  Uohnuaaie  deepens  the  apint 
purplci  inlD  blacka,  and  therefore  with  lucb  delicate  djrea  becomes  a  vei;  nduable  ap^li- 
ealiim.  Thii  iaterestiog  fact  was  communieated  to  me  bj  an  eminent  caiico-jxintar  la 
E.anea«hire. 

Having  premised  the  eompoailian  (rf*  the  topical  Uaek  dfe,  we  arc  now  lacpared  l« 
applr  it  in  the  lainlile  itrla- 

1.  Blade  ntitl. 

Take  1  gallon  of  the  above  Uadk  without  Iha  flora, 

2  onnees  of  sulphate  rfeopper, 

1  ounce  of  mniiate  of  antOMi^  diawilii  and  thicken  wiih 

4  pounds  of  pipe-daf  and  3  ponndi  of  gum. 
AnoUker  good  fonnala  ia  the  fUbwiag  i — 

Tiiu  1  g^onof  ironUtoocof  1-056  spe«.gniT.|  diaaolve  in  it, 

5  onneea  of  binaeetate  of  copper, 

8  ounces  of  sulphate  of  copper ;  and  thicken  u  just  described. 

2.  FMa  rsMTM  paste,  contains  acetate  of  alumina  mixed  with  the  iron  liqnis, 

3.  .Fall  rtd  rucmc. 

Take  1  gallen  of  acetate  of  alnmioa,  (made  with  M  galkmt  water,  100  Ibi.  alum,  ID  Its. 
aoda  erjita]a,  and  100  lbs.  acetate  of  lead ;    tiie  saperoalant  liquid  being  of  apee. 
grav.  1-OMi)  dissolve  in  it 
4  ounces  of  corroaiTc  sabUnwte )  thicken  with 

3  ponoda  of  gum  aenegal, 

4  pounds  of  pipe-day,  and  mix  in  8  onneea  of  gaUipoli  oiL 

4.  JlutntpaiU^alight  nd. 

Take  1  gallon  of  the  weaker  solpho-oeetate  of  •InminaftHineilr  inscribed  j  disnlveiKk 
4  ooncee  of  eorroaive  sahlimatc ;  and  thicken  with 
4  poundsof  pipe-da;,  and  S  pounds  of  gum;  adding  to  the  nixtnre 
8  ounces  of  oil. 
0.  Stutral  mitt  jxuU. 
Ttikt  I  gallon  of  water ;  in  lAieh  diseolv^ 
3}  Ibt.  of  binareeniate  of  potash,  and 
laaaneet^eontNiveeDUimalei  thicken  with 

31bB.of9an,aBd61bs.ofptp»«laT,  adding  to  the  paste  IS  ooaeeeofolL 
3.  Cartrulit*  rsMret  p*tU. 
Take  1  half  gallon  of  acetate  of  alnmiia,ipee.  grav.  1*014  g  («ea  aeeond  alomincau  Mor- 
dant, p.  230.) 
1  half  gaOon  iron  Uqutv  of  spec  grav.  1-02T I  disaoive  in  them 
4ouneeaof  EOlphateof  copper,  4  onneea  of  verdigris,  and  1  ounoe  of  nitrate  of  «o^ 

peri  thiekenwith 
2tbe.  of  gum, 

4  lbs.  id*pipe-elar. 
7.  NnUri^  rutrn  pattt. 

Take  1  gallon  of  water ;  dissolve  in  it, 

44  oaoees  ot  btaaiaeniate  of  potai^  and  ^ 

12  ounces  of  cormeive  sublimate ;  '*■"•''"'  with 
3  lbs.  of  gum, 

5  Ua.  of  pipe-dajr, 

16  oz.  of  oiL 

To  explain  flUtr  the  manipulation  of  the  laiolite  style,  we  shtH  sappoae  that  th«  «ih< 
eoel  are  printed  vrttb  the  fbllowing  reserves,  taken  in  thmr  orde/ ; — 
1.  Black  reservi^  No,  1.  above. 

3.  FuH  red  roacire,      No.  3. 
*                              8.  Light  rad  reserve,    No,  i- 

4.  Neutral  reserve,       No.  7. 

FMt  dap  after  printing-ott  these  resMves,  the  goods  must  be  tWiM  dipfed  k  0»  Hi* 
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wl,  W  ainim  to  taitmniamn  oat  «■*  tlt|  tat  BMndlraiiMrW  prat  teen 
■g  ■•  ik«  4minl  depth  of  tlw  ikato.  The  clMk  mm  U  elWwu*  liMcd  to  nmai 
mterbr  balTan  iKier.  The  next  pcoecM  i«  to  remove  the  pate  iiriiMi  kdoMbrwli 
iiC  the  modi  to  •  Inui  botk  tDwered  to  ISO",  deiini  twenty  mtoetet.  Thnuelh 
wmeedforflTCBtoMn  toabtlk«r««ia'ill(klhAMpeMdwflhTtats*r.  Whenw 
(kuna  IhejeieTeM^fiir  theiMdder  huk.    TW  J^  faodeeieia^  d«w«du 


The  toiDHie  iqile  to  •< 

S.  Xtep  lto(  gnmmd,  with  li|ht  Uoe,  csnodhe,  and  «lilte  flfniee. 
1.  Print-on  lAf  iMiM  naerre.  Ho.  1. 

1.  Dip  u  the  •tTongeM  htoe  vUt  itow  ad  itj, 

2.  Gronnd-in  with  the  hlock,  the  eanndite  rcMrre  (eooMintog  the  mixed  « 


4.  Groend4i  the  neatral  rcMrre. 
«.  Dip  fbr  the  light  Um)  ttoee. 

5.  Diug,  dre,  ud  dear,  m  kbore. 

tj  TeiTing  the  proportiont  of  the  merre  moidaBtt,  ud  the  d7e«taA^  e«  ■addw, 
qoeiciliOB,  ke.  a  ^emt  vnrietT  of  eicet*  bis;  he  prodveed. 
9.  Dmp  gnat  gratad,  with  baff  ud  while  ftgnref. 
1.  Piinl-on  tlie  a^ute  reoerre.    ' 
3.  Dip  b  the  blue  Titj  rime  and  diT- 

3.  Pu  in  the  boff  liqaor,  u  fonnerlf  pracribed. 

4.  Gioud  m  npoo  the  baff  epota,  the  dtoAaige  Vo.  S,  metly  .;  M  deMrftei. 

5.  WathawBj  the  pt«te  to  ^allcT  water. 

6.  Winee  Ihcongh  n  U^ng  eUiaUu  tor,  to  raiee  the  boff  irea  color. 
IT.  Tit  IHidtargt  iftrfi ;  flnl,  of  dmple  diiahaigaa. 

1.  DutkoTgtJbr  Uadiprttlimg. 

Tkke  1  gaOoo  at  lemon  cc  Itow^nke,  oC  ipee.  gm.  1-09,  to  irtileh  diNehe 
1  pound  of  taitarie  add, 

I  ponnd  oT  ozalie  add,  and  tUAam  the  adnttoa  with 

4  ponndiof  pipe  oi  ehinn  etoj,  and  2  poondicf  patreniad  gamt  aeaaoMaclto 
gun  it  diMobcd,  the  miztnre  nnut  be  pot  thiMtgh  a  Maree. 

2.  Anothtf  diieliaTge  i*  nude  oT  halT  the  above  add  itrengtlt. 

3.  A  Ihiid  with  OM  half  of  Ibe  aoUd  adli  of  the  aecond. 

4.  TUm  1  galton  of  wttar,  to  which  diMohw  vfth  heal 

1  ponnd  of  oram  of  tutor,  adding,  to  (kdlilale  the  nhttioa, 

1  pevnd  of  warn  enl^nrie  add  of  tpce.  gia*.  1^874 1  after  94  bewe  ato 

4  the.  of  ^pe  «r  Chtoa  dar,  and  three  Hc^  of  gma,  with  the  deeantrf  drnt  ligaac 

5.  Diieharge  R>r  the  erluder  nachtoe. 

Tkke  1  galton  of  lJB»-jiiee,  i€  tpoe.  gn*.  ]-MS|  dlMoha  to  11 

3pciMid«ortutorteaeid,aDdoMpcnnidcf  wialleaddi  thkheawUh 
t  ponnde  ef  g<n  teo^aV  or  B  poewto  ef  bitidi  gnn. 
6)7.  A  etTonger  and  wealier  dieebai^  to  made  «f  the  iama  luaiutolii  aBdeaekHadt 

withonl  the  toctaito  acid. 
Biamd  I  comtnnaUoa  of  diidkarge*  with  mordanta. 
1.  Blade,  nd,  Ulaek,  mJ  irtiti  fig^ru  «pm  bb  oIn*  gmad. 

The  olive  being  giren  to  a  madder  bath,  and  the  groond  welt  whitened  (lee  Humna), 
the  doth  ia  padded  m  a  weak  baffmoidanti  and  npoo  the  patto  that  are  torenatowliite, 
the  weakeM  nmple  dkcbai^No.  3  ii  printed^on  1^  IheerUndeai  (to  Mtnawodcttbedia- 
dwrn  paale  ii  ^tidied  and  made  dry  belbre  padding  throogh  the  lion  UqnurO  the  gooda 
ace  deared  of  the  pacte  m  a  tepid  ehaHcr  wata,  then  dyed  to  a  qnereitran  bato,  ooatato- 
iag  a  little  ghie,  and  elcared  In  a  bian  bath. 

DUAarp  mordmU*  upon  mordanU  ma;  be  legaided  aa  a  beantilbl  ■odigteition  of  the 
preeadtog  ttyto.    Eamalt. 

A  neitt  gToa»d  or  unpnutDo,  vUi  nd  and  nAiit, 
i.  Fid  with  an  aeet^e  of  iron  of  1-004 )  or  prtoton  with  the  ejrlinder,  fran  Hqnar  ef 
I-0Z7  tUekened  with  Briti*  gam. 
!.  Pitol.«B  a  red  motdant,  tam^  aeidokted  witt  lime^eiee  <]f  1-lH. 

3.  Orooad  to  the  dieeharga  No.  2 1  drr- 

4.  Clear  off  the  paate  to  chalhj  water. 
1.  Dang,  naadler,  and  brighten. 

C  Oronnd^o  Iha  topteal  ettoe  at  pleaaore. 

T.  OiBaUaea. 

nfta  14  ponada  of  eoaiaelr  graaad  Indigo,  end 

4poBndaof  eal^nratof  anenie;  dlMohe  !S  poondi  of  laliAMe  of  irea  n  • 
gailam  of  waMT  I  totnidneotheae  three  nalten  into  thblad^  mm,  and  grind  thcafct 
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teee  dayi.  If  h  be  wished  to  lure  ■  tUekened  bine,  thit  nnxton  mnat  btve  pi 
film  mdded  to  iti  bat  if  not,  5  sillou  of  walcr  are  iddad.  Thu  eoloi  mar  b« 
UneNo.  1. 

Tbe  follawuig  taUe  oxhitiils  tbe  diflerent  gndkti(Hi9  of  China  blue  t— 
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I  Aall  BOW  give  exMuples  oT  working  lhi»  atyle  bj  the  block  and  tjUaitr^ 

[mpTeniOQ  of  a  liiigle  bloc  with  unall  dot«, 

F<B  the  block,  blue  No.  6,  thiekmed  with  itueh. 

For  the  cjlinder.  No.  4,  thickened  with  gam, 

ImprtuitM  of  IwD  difftrmt  biau  mik  DU  Uodk. 

Fint  bine.  No.  4,  with  ilardi. 

Second  blae.  No.  9,  with  gum. 

ImpnuiMi  ^  tkrm  Umi  wQA  A»  Ueck. 

Firtt  Uae,  No.  S,  with  ttarch. 

Second  blae,  No.  7,  with  starch. 

Tbifd  Uoe,  No.  10,  with  gun. 

AAec  ptintiag-on  the  blues,  the  piece*  on  hung  np  for  tw»  da;*,  in  •  diy  aBd  aor 
pleee,bat  not  too  dn;  Ihea  the;  ore  dipped  at  followt  i — Three  Tnta  areinoniited,whieh 
May  b«  diitii^aisbed  br  the  nomben  1,  3,  3. 

No.  1.  300  pouadi  of  lime  to  1,800  galloD*  of  WKter. 

No.  2.  Solntion  of  lolphate  of  iroa  of  tpec.  gniT.  1-048. 

3.  Solotioa  of  caoetic  aoda  of  ipec.  gray.  l-0fi5  j  made  fiom  eoda  errital*,  qaiddimB, 
aad  water,  ai  naoal. 

The  piecee  being  inipended  on  the  franet,  are  to  be  dippU  in  the  £i«t  rat,  and  Wt 
b  it  tea  miaulea  g  then  withdrawn,  drained  Ibr  five  tninntei  |  next  plunged  into  the 
•eemd  v^t  Ibr  ten  minulo,  and  drained  bIm  for  five,  ftc.  Thete  opamtioBB  will  be 
moM  lateiiigible  when  pot  into  the  Ibnn  of  a  table : — ■ 

Dip  in  the  let  Tat.       Daring  10  nunutet.  Drain  dnilng  9  ninate*. 


In  the  d^ing  of  China  blnee,  care  abould  bo  taken  to  iwing  the  frame*  dorinf  the 
operation  |  and  when  the  lait  dip  is  given,  thepieee  is  to  be  plunged  upon  ti«  fiwne  Into 
M  limrth  vat,  wmteining  dilute  inlphuric  acid  of  spec.  grav.  1-027.  TbU  inuneriioD  ii 
fcr  the  porpoee  of  removing  the  oijde  of  iron,  deposited  upon  the  calico  in  tbe  alternate 
pawagM  tbroogh  the  nilphate  of  iron  and  limi?  vats.  They  are  then  rinsed  an  hour  in 
naning  water,  and  flnallr  bri;hlened  in  the  above  dilate  sulphuric  acid,  slightly  tepid 
Sometinei  they  are  soQeeted  to  a  Map  bath,  at  the  temperature  of  120°.  By  tlM 
addition  of  nitrate  of  lead  to  the  indigo  vat,  the  bine  becomes  more  lively.    Sane  naa 
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lieli  occur  in  tbe  dipping  oT  Cluo&  hmea  we  not  diffickll  cl 
apluatioo  witli  th«  lights  of  loodeni  ehemiiUT.     We  hSTc,  ta  tbi  oae  hud,  indigo 


ud  lolptiate  of  ina  *lienwttlT  applied  to  the  cloth )  b;  dipping  ii  iulo  the  lim^  the 
bine  ia  deoifdiied,  beoue  a  film  of  the  ■niphate  of  ircm  ii  OMOiopoMd,  and  proloiydr 
d*  iroB  cone*  fatih  lo  leiie  the  oijgen  of  the  indigo,  to  make  it  jElloir-greFn,  and 


•olaUe,  at  the  same  time,  in  lime-iraler.  Tben,  it  penclnle*  into  the  heart  of  ll 
EhtB,  and,  DD  exposure  lo  air,  atiaorb*  osjgen,  lo  ai  to  becmne  intolnhle  and  flied 
within  their  pore*.  On  dippiag  the  calico  into  Ike  tacond  Tat  of  solphatE  of  iron,  a 
tafer  of  ox^de  is  formed  npon  it*  whole  tutface,  vbich  oitde  cxerdBc*  an  aetioD  only 
npon  thoae  paiti  that  are  corered  with  indigo,  and  deoijdiiet  a  portion  of  itj  Ibut 
reiMleiing  a  aeeond  doae  nilDble  bjr  the  inleitenlka  of  the  Mcond  dip  in  the  lime-bath. 
Hence  we  ace  that  while  theae  alteniale  tiMuitiMU  go  im,  the  «aine  •ehei  of  deai}rdiifr 
ment,  tolatiDn,  and  te-oiTdizemeBl  recnr* ;  causing  •  pragretdve^  inereB*ing  flialim 
of  indigo  within  the  fibre*  of  the  cotton.  A  depwiie  M  mlphals  of  line  and  oifde  ol 
iron  necenuilr  fall*  npon  the  clolh,  for  which  reaaMi  the  Irnioe  ahonld  be'*baken  io  ILt 
lime-water  vat,  to  detach  the  mtphate  i  bnt,  on  the  ecstraiT,  it  ihonld  he  held  motionlcM 
in  the  coppeiai  bath,  to  faror  the  depuilion  of  ai  mnch  jnMozjde  npon  it  a*  poanUe. 
Theae  eireunuttance*  ierre  10  account  for  the  vaiiou*  accident*  which  nomelime*  befall 
the  China  blue  proccM.  Tbui  the  blue*  iometime*  ccale  ofl^  which  may  proceen  romone 
t£  two  eansea : — 1.  If  the  good*  aie  too  dry  before  being  dipped,  Ihe  color  *well»,  and 
ceae*  off  in  the  vnlt,  eanyiDg  along  with  it  more  or  leu  of  indigo.  2.  If  the  qnanlitr 
rfmlldiBtc  of  time  foimed  npon  tha  doth  ba  contidenble,  Ihn  croA  will  fall  off,  and 
take  with  it  more  or  lei*  of  the  Uae ;  whence  triae  ineqnalitic*  in  Ihe  impreniaa.  Tb« 
iaAncnee  of  tciDperatiire  i*  inporlant ;  when  it  fall*  top  low,  the  iolon  take  a  gnj  out. 
In  ihii  caae  it  sbonld  be  niied  with  itcam. 

VI.  The  decotoring  or  ninog*  ilyle  <  not  by  the  remoral  of  Ihe  BMirdant,  bnl  the 
dntniciion  of  the  dye.    The  acid,  which  ia  here  mixed  with  the  ditebarge  pule,  i* 
intended  lo  combine  with  the  baae  of  Ihe  chloride,  and  tet  the  chlorine  free  lo  act  spoa 
,    the  cotor.    Among  Ihe  topical  color*  for  Ihii  ilyle  are  the  following  i — 
1.  JIodc—Tnke  one  gallon  of  inm  liqnor  of  «prc.  givv.  1-0S6. 

One  poand  of  glarch ;  boil  together,  and  while  the  paile  it  ho^  dincdre  ia  it 
One  pound  of  tartuic  acid  in  powder ;  and  when  cold,  add 
Two  ponnd*  of  Pnuiian  blue,  prepared  with  mnriatie  acid,  ace  p>  23S. 
Two  oimcci  of  lamp  black,  with  four  ounces  of  oil. 
S.  WXUm  diMchargi. — Take  one  gallon  of  water,  in  which  di**olTe 
One  ponnd  and  a  half  of  oxalic  acid, 
niree  ponoda  of  tartaric  acid ;  add 

One  gallon  of  liioe-juice  of  ipce.  grav.  I-23)  and  thicken  with 
Twelre  ponnd*  of  pipe  day,  and  aix  potuids  of  gnm. 
I.  Of  MMfNM  difoUrgt.— 

Take  one  gallOD  of  water,  thicken  with  18  ounce*  of  *tuch  i 

boil  and  disiolTe  In  the  hoi  paate; 
TVo  pound*  and  a  half  of  powdered  nitrate  ti  lead, 
One  pound  and  a  half  of  tartaric  acid. 
Two  pound*  of  Pruiiian  bine,  a*  abore. 

4.  Aw  tfiidiivg*.— Take  one  gallon  of  water,  thicken  with 

18  ouDcet  of  gnm  i  while  the  boiled  pa*te  ia  hot,  dlMoln  ia  it 
Two  pound*  ^  tartaric  acid,  and  mix  one  pound  of  Pnaaiaa  blaa. 

5.  Ckront^/tilow  iittharpj—'Ibit  ii  the  aame  a*  the  chrome-green  given  abon,  bat 
wilhotit  the  l>n»(iaik  blue. 

8.  UvkUtiitAargi  Mo  }ibu  ground  reqnireelbc  abote  white  diacharge  to  be  itnagtt 
taed  with  8  ounce*  n  itrong  mlphurie  acid,  per  gallon. 

7.  Wkitt  diidiarp  for  Tarkty  nd  need*  tu  be  »ery  ilrong. 
Take  oae  gallon  of  Uipc-juice  of  ip.  gre*.  1  -086  g  di**olTe  in  it 
Frtt  pounds  of  tartaric  add  ;  thicken  with 

Eight  ponnd*  of  pipe^day,  four  pound*  of  gim  g  then  diiaolre  in  the  nlxlate 
Tliree  ponnda  of  muriate  of  lin  in  cryital* ;  and  add,  Anallj, 
Twenty-four  onncee  of  lulphuric  acid. 

8,  feUbto  ducharge  for  Turfcij  rri. — 

Take  one  gallon  of  lime-jniee  of  apec.  gnv.  1-086 ;  Id  which  dittalTe 
Pour  pound*  of  tBitaric  acid,  , 

Four  pound*  of  nitrate  of  lead  i  thicken  Ihe  solntioa  with 
Six  pounds  of  pipe-<lay,  and  three  pound*  of  gum. 
y.  J^or  grtim  di4chargt,  add  to  the  preeedinff  !4  ounce*  of  Prttauan  Nue,  a*  abore. 
The  decnliTlng   or  rhbrinc  Vitt    i*  ujnaliy  tonnrJ  of  wood  lined  wi'h    lead,  and 
ha*  an  area  of  ahonl  fl  feet  iqn^re,  iiith  a  de,lh  >..''  1 1cp*.    A  mizme  .'nuuL,  moanlei] 
with  2  bLTiaontal  icile*  of  rollei*  at  top  and  bottom,  may  be   let  dowa  by  eoida,  at 
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Ui  «f  TtrioM  kindi.  Some  mmufcetiiren  ran  the  gaolk  httan 
priDlin;  tben  throoEh  >  wmk  xiliitioD  of  Ihc  perchloride  of  tin,  irf  (h  ths  Tiev  of  bright- 
^^  kD  the  eokm  ratengumtlr  ipplM  or  laiwd  upon  Ihem.  I  ihiU  now  iUailnM 
ttesB  nlico-printing  b;  some  eiunpln,  hindlr  fornished  me  br  ■  pnetinl  printer  neir 
MakcbexcT,  vko  coadnelt  ■  gr*al  bosinccs  with  remkitnble  nceen. 

SItam  Mu. — PnisiiMe  oT  polMb,  tartaric  and,  and  a  Ultle  mlphnric  aekl,  are  d!»- 
Mdred  in  water,  and  thickened  with  ■larch  g  then  applied  by  thf  crllnder,  dried  at  a 
Boderale  heat,  and  iteamed  Tor  SS  minntei.  Tbey  ara  rinsed  and  dried  nner  lbs 
tteanii^.  The  lanaric  aeid,  at  a  high  teropemtaT^  deeotnpow  here  ■  portion  oF  the 
Kiivejanie  add,  and  Bxn  the  tcmaining  rerrocranate  of  iroir(Pni««Un  bhie)  bi  the  Abre 
nT  the  eloth.  The  grMUid  ma;  hiTC  been  prerioialf  padded  and  dyed  ;  the  acidt  wOl 
lODOTe  the  moidul  from  tbe  pnau  to  which  the  aboTe  pMtr  hai  been  applied,  aikd 
briag  oat  a  bright  Une  opoa  tbem. 

Sttam  parpk, — Thii  topical  color  ii  made  bydlgntili^  acetate  of  alumina  epon  gronnd 
logwood  with  heat;  ilraiiiing,  thlclcening  with  gum  lenegal,  and  appljing  the  patte  by 
Oe  eftinder  BMchine. 

Sttam  fitk. — A  deeoetion  of  Braxil-wnod  with  a  tmall  qanntiir  of  the  eolMioD  of 
mariate  of  tin,  called,  at  Hanebeiler,  new  tie  crrMab,*  and  a  little  aitrate  of  copper  to 
tMiat  in  fixing  the  eoloTi  properlf  thickened,  dri^  and  Meccied  fur  not  more  than  SO 
minutcf,  on  account  of  the  corronTe  nclion  of  mnriate  of  tin  when  tbe  beat  is  too  ttrong. 

CodtfMaJ  piJt. — Acetate  of  alsniina  1«  mixed  with  decoetkia  of  cochineal,  a  little  tir- 
tuie  add  and  (olntion  of  tin ;  then  thickened  with  ttareh,  dried,  and  (leamed. 

SItam  brown. — ^A  mixed  infiiaio*  of  li^wood,  eoehineal,  aod  Penian  beniei,  with 
aeam  rf  tartar,  alam  (or  acetate  oTahnnina},  and  a  little  tartaric  add,  IbJekened,  dried, 
and  cteamed. 

Green,  Mac,  dtotalitit,  wUh  vAite  gramd,  bg  •eeam. — Pmmale  of  potaah  and  tartaric 
add,  thickened,  for  the  bine;  tbe  tame  tnixlnre  with  berry-liquor  and  aeelBte  of  aliuiina, 
[bickened,  for  the  green  j  extract  of  logwood  with  acetate  of  alumina  and  cream  of 
linar,  thickened,  fbr  the  chocolate.  Theae  three  topical  colon  are  applied  at  once  by 
the  three-color  cylindv  machine ;  dried  and  ateaioed.  Tbonf  h  greeni  are  fired  by  the 
•ttam,  their  color  is  mndi  improred  by  pasting  the  doth  tbrotigti  lohilion  of  bichromatt 
of  potaah. 

In  France,  aohitkin  of  tin  it  nnicli  need  for  (team  colora. 

vili.  Spiril  or  J^nqr  rotori. — Them  ill  owe  their  Tiraeity,  aa  well  u  the  moderate 
degree  of  pennanmey  ihey  ponen,  to  their  tin  tnoT^ant.  After  prinling-oa  the  topical 
color,  the  goods  must  be  dried  at  i  gentle  heat,  and  paned  merely  Ibrongh  the  rinsing 
nncbine.  Porple,  brown,  or  eboeolale,  red,  green,  yellow,  Mne,  and  wfailc  discharge; 
uy  fire  of  these  are  printed  cm  at  once  by  the  five-color  cyWer  ■Dsehine.    See  SinnNo 

HACHntE. 

CAocoloic  is  given  hy  extiact  of  Braxfl-waod,  extract  of  logwood,  nitio-miiTinte  of  tia, 
with  a  little  nitrate  of  copper :  all  mixed,  thickened,  and  merely  prinled-on. 

Btd,  by  extract  of  Biaxil-wnod  and  tin,  with  a  little  nitrate  of  copper. 

Gtm,  by  nniniate  of  potash,  with  mnriate  of  tin  and  acetate  of  lead,  diMoIred, 
thickened,  and  printed-on. 

The  goods  afler  rinsing  mnst  be  passed  through  solution  of  lachmtBate  of  potash,  to 
UHiiBt  the  Pmsrian  hloe  color  into  green,  by  the  formation  of  chrome  yellow  upon  it. 

Btef. — Fmsiian  blue  gronnd  up  with  solalion  (nitromnriate)  of  tin  ;  thickened,  ke. 

YtUoiB. — Kitrate  of  lead  dissolved  in  solution  of  tartaric  acid,  thickened,  tenderly 
dried,  passed  Ihmngh  the  UchrDmate  vat  or  paddhig  machine,  washed  ud  dried. 

Tlja  ydlow  is  pretty  fast ;  though  topical,  it  can  baidly,  therefore,  be  oiled  a  fimey 

When  parpfa  is  to  be  Inserted  instead  of  Ibe  above  blue,  extract  of  logwood  with  tin 
ii  used  in  the  ^Jaee  of  the  Pmssiaa  hlae.  Tartaric  add  Is  a  nscM  addition  to  tin  bi 
brightening  fancy  colon. 

Chocoialt. — A  good  topical  chocolate  is  made  by  digesting  logwood  with  liquid  acetata 
of  afannina,  adding  a  Uule  cream  of  tartar  to  the  infusion ;  thickening,  applying  by  the 
cylinder,  drying^  washing,  then  passing  throngh  scJution  of  bichromate  of  potash,  which 
serves  1»  duken  and  fix  the  eolor. 

I  shall  eondnde  u;  account  of  the  printing  of  cotton  goods  with  sotne  tmseeTlaneous 
IbnnulB,  whieh  were  pven  me  by  skillU  cilieo-printen  in  Lancashire. 

Prtmian  Uue  is  prepared  for  topical  printing  by  grinding  it  In  a  handmfll,  Hke  tbat  Ar 
grinding  pepper  or  cone,  and  triturating  IJie  powder  with  solution  of  muriate  of  tin. 

Grm. — The  dcoiydixed  Indigo  vat  liqoor  Is  mixed  with  a  little  pearlash,  and 
thickened  with  gam.    This  is  applied  by  Ibe   eyliader  or  blodt  to  goods  previonstf 
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paddad  with  nibata  at  Ind  |  the  goods,  after  beinK  dried,  ara  paned  thnagh  milky  lta» 
water,  riased,  and  Ibea  wiaeed  or  padded  throngfa  the  bicbmnate  of  polaih  ball). 

.iaotlitr  grttm — Nitnie  oT  lead,  pruniaLe  or  pouuta,  and  Urtaric  acid,  dUaulTed,  and 
mixed  with  a  lilUe  sulphate,  oiLrate,  aDi)  muriate  of  iron  t  Ihia  oiiittire  i*  either  tbickeaed 
for  cylinder  priatiD;,  tn  nrad  in  iti  liquid  state  in  the  paddin([  troogh.  llie  goods  saW 
Jected  to  one  of  these  two  piocenes  are  dried,  padded  in  weak  solalion  of  eatbouate  of 
potash,  which  serves  to  precipitate  the  oxjde  of  lead  from  the  nitrate ;  they  are  Gaallf 
padded  with  bichromate  of  potash,  which  iojluces  a  yelhiw  opon  the  blur,  eoaslitating  k 
green  color  of  an;  desired  tint,  according  to  the  proportion  of  the  materials. 

CAmoIq/c  and  black,  vjithaliiit  dUiAargti  afati  a>^.— The  clotb  is  padded  with  an- 
late  of  alumina,  and  dried  in  the  bot-Que  ;  it  is  then  passed  thraogh  a  two-color  maduact 
the  one  cj'linder  of  which  prints-on  lime-juice  ditcharge,  thickened  with  gnm  lenegalt 
the  other  a  black  topical  dye  (made  with  logwood  extract  and  iron  liquor).  The  clotlia 
arc  now  hnng  up  to  be  aired  during  a  week,  af\ei  which  they  are  dunged,  and  dyed  up 
with  madder,  fustic,  and  qnercitron  boric,  heated  with  steam  in  the  bath. 

Blut,  vAilt,  and  olitx  or  tAoeatait. — I.  Pad  with  the  olnminona  tDardaDl;  2.  Apply 
thickened  lemon-juice  for  discharge  by  the  cylinder;  3.  Dung  the  goods  aHei  the; 
are  thoronghly  dried ;  4.  Pu*  them  through  the  bath  of  madder,  fnslic,  and  qnercitioo, 
which  dye  a  brown  ground,  and  leave  the  discharge  paints  while;  then  print-on  a  rescrra 
paste  of  China  clay  aod  gum  with  sulphate  of  copper;  dry,  dip  in  the  blue  vat,  which 
will  eoDunuaieate  an  oUve  tint  to  the  brown  ground;  or  a  cbacalate,  if  tnadder  aloae  Itad 
been  used. 

When  a  black  gronsd  is-desired,  with  white  figures,  the  acid  discharge  paste  shoold  be 
pdated.oD  by  the  cylinder,  and  diied  before  the  piece  ii  padded  in  the  iron  liquor.  By 
following  this  plan  the  whites  are  much  purer  than  when  the  iron  is  first  applied. 

Qrtui,  Uaek,  loAi'f. — The  bbdt  is  first  printed-on  by  a  miitnre  of  iron  liqata,  and  in- 
fusion (not  decoction)  of  logwood ;  then  resist  or  reserve  paste  is  applied  1^  the  block, 
and  dried ;  aAer  which  the  goods  are  blued  in  the  indigo  vat,  rioMd,  dried,  pasted  through 
•olntion  of  acetate  of  lead ;  next,  through  milky  lime-water ;  lastly,  through  ■  very  itrMi 
Mlution  of  bichromate  of  potash. 

Tarfay  red,  UarJc,  ytUovi, — Upon  Tnriiey  red  doth,  print  with  a  Blning  aolntiOB  of  tor- 
tarie  acid,  mixed  with  solution  of  nitrate  at  lead,  thickened  with  gnm;  dry.  The  doth 
ll  now  passed  Ihroi^h  the  chloride  of  lime  bath,  washed,  and  chromed.  Lastly,  the  black 
is  printed-on  by  the  block  as  above,  with  iron  liqoor  and  logwood. 

Black  ground  dolltd  iMIt,  viiih  nd  or  pink  and  blade  jigara. — 1.  Priat-oa  the 
lime-juice  discharge-paste  by  the  cylinder;  dryi  2.  Then  pad  with  iron  liquor,  cov 
taining  a  little  acetate  of  alumina,  and  hang  np  the  goods  (br  a  few  days  to  fix 
the  iion ;  3.  Dye  in  a  loicwood  bath  to  which  a  little  madder  has  been  added ;  deal 
with  bran.  The  red  or  pink  is  now  put  in  by  the  block,  with  a  mixture  of  extract  i^ 
Brasil-wood,  nilmmnriate  of  tin,  and  nitrate  of  copper,  as  prescribed  in  a  preceding 
fbtiDola. 

Orangt  or  brown ;  iloA ;  tokiU ;  piak. — The  black  ii  topical,  as  above ;  it  Is  printed- 
on,  as  ab4  the  lemon-jaiee  dischuge  and  red  mordant,  with  muriate  of  tin  (bgth 
thickened),  by  the  three-color  machine.  Then,  after  drying  the  doth,  a  single^yliildec 
BMdiine  is  made  to  a^lly  in  diagonal  lines  to  it  a  mixtnra  of  acetate  of  iron  and  alomiaa. 
The  doth,  being  dried  and  dunged,  is  next  dyed  In*a  bath  of  quereitnui,  madder,  and 
fnttie. 

Here  the  orange  ii  the  result  of  the  mordant  of  tin  and  alnmina ;  the  brown,  of  tba 
alumina  and  iron ;  white,  of  the  citric  add  discharge.  The  tin  mordaut,  wherever  it  baa 
been  applied,  redsti  the  weaker  mordant  Impreesed  in  the  diagonal  line*.  The  pink  Is 
bbcked-on  at  the  end. 

Onrags  broan,  or  avtninriMt  hladc  tad  wftJh. — The  topical  black  (as  above)  and 
discharge  lemon-juice,  ore  printed-on  by  the  two-color  macbinef  thea  the  doth  is  sub- 
jected to  the  diagond  line  cylinder,  inpplied  with  the  aInmiDO-iron  mordant.  The  dotk 
M  dried,  dunged,  and  dyed  in  a  bath  of  barii,  madder,  and  fturtic. 

The  manganese  or  toUtair*  ground  admits  of  a  great  variety  of  figure*  being  easily 
hnught  npon  it,  because  almost  every  acidulous  mordant  will  dissolve  the  oxyde  of 
manganese  from  the  spot  to  which  it  is  applied,  and  insert  its  own  base  in  its  place;  and 
of  coarse,  by  dyeing  such  mordanted  goods  in  various  baths,  any  variety  of  colored  de> 
signs  may  be  produced.  Thus,  if  the  paste  of  nitrate  of  lead  and  tartaric  acid  solntio* 
be  appliol,  and  the  goods  after  drying  be  passed  first  through  lime-water,  and  theft 
through  a  chrome  bath,  bright  ydlow  spots  will  be  made  to  appear  upon  the  broMa 

jtfangansM  branxt,  buff  avd  green;  oB  vMaJUc  tdori. — Pad-on  the  manganeM 
•olution,  and  dry ;  apply  the  occto-eulphate  of  iron,  of  epec.  gray.  1-02,  and  Scheele^ 
■teen  (both  properly  thickened),  by  the  tWD-oolor  madUne.  The  gmda  are  next  to 
be  dried,  and  padded  through  a  odd  cauMie  ley  of  apM.  gnr.  1-066.    They  are  lh«a 
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itoH^  ud  pMMd  dvoofb  m  wrak  nhHioB  of  chloride  (J  lime,  to  niN  Ifca  bnmae,  aaafa 
iliii  il.  ud  puKd  tluongh  a  Miliitioa  of  »TMiiio>u  ncid  to  raus  the  frecn. 

Setaale^  gma  for  the  olico-piinter  is  made  u  falloWl  t-^ 

Take  1  g^loB  aC  vatcr,  id  which  duaolre  with  heat, 

Spoaadsofialpfaateof  copper,  and  1  pound  oTTeidigria.  Wlien  the  tw«  nUti  are  db- 
*alT(4,  renore  the  Iccttle  froia  the  Bre,  and  pnl  into  il  1  qoart  of  aolntioa  of  nitrate  tt 
•Bfper,  and  fi  ponndaof  acetate  of  lead.  Stir  themlzlare  to  facilitate  the  decompoalion, 
■M  albw  the  pigmeat  to  nbaide. 

Umtut  be  thidiened  with  2^  lb*,  of  sun  pCTgaIloB,foTpenciningi  <v  12  oi.  oTHareh 
(br  the  block.  The  goods  printed  with  Ihit  paste  are  to  bewiand  throagh  a  oioilie  ler, 
tQl  •  flae  tkr-bloe  be  produced )  then  waahed  well  tnd  tiond.  Thcj  are  nov  to  be 
|e«sed  Ihroogh  water,  eoataining  ftom  half  an  oonee  to  an  ounce  of  vhile  arsenic  p« 
(ieeei  4  tnni  are  anfficientt  if  it  he  too  long  immoned  it  will  take  a  yellow  tial. 

Catedm  bu  beei  conaiderablT  emriojed  hj  ealico-prinler*  of  late  year*,  u  it  aSbrdi  ■ 
tma  pomaaent  inhetentiTe  brown,  of  the  ihade  called  cormtUi  hf  the  Ftiench.  The  Ibt 
knriag  Ibrmala  win  exempUfr  iu  mode  of  applieatioa  i — 

TUe  1  gaUoa  of  water ) 

1  poBud  cf  cateehn  in  fine  powder;  redace  by  boiling  to  half  a  gallon,  paaa  the  deeoe> 
Hm  Ihroofb  a  flna  atere,  and  diuotre  in  it  4  onneea  of  Terdigrit  g  allow  it  then  to  eoid, 
•ad  tUdiea  lh«  Mention  withB  ooncaof  tlarcht  while  the  pane  i*  bot,diMolTe  In  lit 
nneca  of  ptdTerixed  moriale  of  ■■nmnnh. 

Mnl-on  Ihii  parte,  di7,  and  waah.    It  it  a  faat  color. 

[  ahall  inbfoin  the  preeeripljoni  for  two  fane;  eochmcal  printing  colon. 

Jmaranlh  Ijr  <odumiU.—eiii  the  pieces  in  the  alomiaont  mordant  of  spec.  gniv.  I'0t7, 
page  230. 

DiTintbebot  fl««i  and  «Aer  hanging  up  the  good*  daring  3  d«7i,  winee  well  thraogk 
dalkj  water,  and  then  dye,  at  follow*  i — 

Fv  each  piece  of  28  or  30  yards,  6  ounces  c^  eochincal  are  to  be  made  into  a  de(0»- 
tioa  of  2  gallons  in  bnlk,  which  is  to  be  ponredinto  a  kettle  with  a  decoction  of  3  onneet 
of  gaUs,  and  with  two  onneet  of  tnan.  The  pieces  are  to  be  entered  and  winced  as  h 
the  nadder  bath,  dnriag  tvo  hoott  and  a  half;  then  washed  in  the  dash  wheel.  Oninii* 
iag  with  the  amataBth  bath  ■  certain  quantity  of  logwood,  very  beanllhU  lilaehi  awl  Ti(K 
kls  mtty  be  obtained. 

iriztert  cf  qutrtUMm  «d  eodkittial. — Pad  in  the  aInminoM  mordant,  and  dye  with  1 
ks.  of  qaaratrca,  and4oun«e*af  eodiiaaal,  whenacapnchin  color  will  be  obtained.  If 
we  pad  with  the  rolb>wuig  mordant,  tIi.,  I  gallon  of  acetate  «f  alamiaa  of  l-OH  ipee. 
grar^  and  I  of  iron  liqiwr  of  1-03  spec,  grav.,  and  dye  whb  1  ponnd  of  qnercitron,  and 
1  oonee  of  cochineal,  we  shall  obtain  a  thade  like  boot-lopa,  of  extreme  viTacity. 

Two  oonees  of  cochineal  will  print  a  long  piece  of  calico  with  rich  pink  fignret,  haTing 
aatlale  of  alumina  for  a  mordant.  At  the  gmnnd  is  hardly  tinged  by  the  dye,  it  neither 
aeedt  nor  admits  of  much  clearing. 

I  haTC  already  menlioned  that  goods  are  tometimes  padded  with  sidatkm  of  perchloride 
of  tui  before  printing-an  them  the  ttean  eolcn ,  whereby  they  aeqaire  both  permanene* 
aad  Tiracity.  I  have  also  stated  that  the  salt*  (^  tin  at  a  high  temperatnre  are  apt  to 
eocNde  the  fibre  of  the  stuff,  and  therefore  mtut  be  nted  with  disetelion.  nit  danger 
k  gieally  leasened  by  adding  to  the  perchloride  of  tin  a  taffieicnt  quantity  of  canrtk 
potash  ley  to  Gmn  a  itannate  of  potash.  The  goods  ant  padded  IhroMh  thM  snbstanef^ 
dBnted  with  water,  dried  with  a  moderate  hnit,  and  then  inunereed  in  Teiy  dilnte  snl- 
pfaarie  acid,  which  tatoratet  the  potash,  and  precipitatet  the  tin  ozyde  within  the  pare*  of 
■be  ristb.  Calico  tho*  prepared  aflinda  brUiianl  and  permaneDl  edon  by  the  ileam  pr»- 
(■B,  aboTC  described. 

Priuting  of  tUiu  or  iMoUm  tt%ff»,titAatm*rinou a*dmoiut^ndt]aiiit,  ataltoi^miz- 
tt  tti^  of  ttft  aitd  wad,  ntdt  at  Aalyt, — AU  these  prints  are  applied,  aol  by  the  eylin* 
dcT  bat  the  block,  and  are  flxed  by  the  application  of  steam  in  one  of  four  way*  i  1.  By 
ikelaiU*rni  2.  Bjr  the  cihIe;  3.  By  the  lAeif;  or,  4.  fi<r  the  lAantter. 

1.  Bf  Iht  lanitm — la  this  mode  of  cxpoinre  to  steam,  the  goods  are  stretched  iipim 
a  Ihune  i  and  therefore  the  anwiatos  taar  be  deeerlbed  under  two  heads ;  the  lantern  aad 
thenwnw.  TheilnmerienuueDf  copper,  in  the  shape  of  a  box  ab  c»m,fig.  801,  open 
below,  and  with  a  slo^ngroof  abore,  to  (heililate  the  triekliw  down  tt  the  water  eon- 
daiaed  npoa  the  walls.  The  tideai  CDxare  4t  feet  high,  Sibet  long,  aBd4  feelwide. 
The  distance  tf  the  point  a  IVmn  the  Una  ■  a  it  3  feet.  At  r  is  a  brass  socket,  <i4iich 
may  be  stopped  with  a  cork  i  and  there  is  a  similar  one  at  the  other  side.  Thli  takd 
<f  peatbonse  nay  be  raised  by  means  of  a  pnllcy  with  cords  fixed  to  the  four  angles 
•f  the  Toof  z  s  ;  and  it  rests  npon  the  table  a  H,  a  little  larger  than  the  area  of  the  bos, 
which  stands  npon  the  fonr  feet  i  x.  Round  the  borders  of  the  table  there  is  a 
Uaagnlar  frroove  a  (,  Ibr  reeeiring  the  lower  edges  of  the  box,  and  it  1*  stnffed  stean> 
Oghl  with  lists  of  clolh.    Tbrongh  the  centre  of  the  table,  the  two-Inch  iteui  pipe  m 
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fksTCi ;  ft  b  tnnamnited  wfth  a  liemisphErical  ra 
Iho  t^oil  dittribatioa  of  ibe  sIMtn.  Sight  above 
Tbe  tube  l  commnnici ' 


E  pierced  KiOi  trnmerova  hohs  ftv 
it,  a  disc  v  a  placed  npon  (bar  Art' 
..  vith  a  box  f,  irhlch  bai  a  lyphon  ^ 
o  lei  oS*  the  eoodensM)  water.  Al  the  npper  part  or  Ebi*  bra 
(he  tnb«  L  (erminitM  which  brings  the  iteam.  The  little  labia 
o  H  Bloppi  tovBids  (be  part  g,  where  the  STp'x'n  "  >>  placed 
for  draving  off  (be  naler. 

The /ramc  hae  »ach  dimenuons,  that  it  may  Etaod  in  the  (bar 
corneni  of  the  table  al  i  b,  ai  pointed  ont  bj  the  dotted  linet. 
The  leeond  pari  embraeo  an  open  Bquare  frame,  whidi  i* 
formed  by  Epera  of  wood  S  iach«a  iqaar^  monited  toother  i 
and  is  3  tret  8  inches  wide,  5  feet  8  inches  Ion;,  and  4  feet  3 
inches  hijh  ;  it  it  strengthened  with  cross  bars.  Upon  the  tw« 
sides  of  its  breadth,  two  rows  of  round  brass  hooks  are  placed, 
about  half  an  inch  apart ;  they  are  iolder«d  lo  a  copper  ]data 
II  i|  I        filed  to  nprigtats  by  means  of  screws. 

I/fi^  r  1  iffVi  Before  hanging  up  the  goods,  a  piece  of  doth  3  feet  6  iachsi 
f*%  0^1  i*  I  ff^  lona,  and  4  feel  wide,  is  placed  npon  the  row  Of  hooks ;  and  8 
feet  of  it  are  left  hanging  out. 
Ona  fool  within,  the  books  pass  through  the  cjoth.  A  similar  one  is  fitted  to  the  otbn 
■ide.  This  cloih  it  intended  lo  cover  the  goods  bong  upon  Ibe  hooks;  and  it  Is  kept 
tiraight  by  resting  npon  strings.  The  pieces  ore  attached  lig-zag  from  one  hook  to 
anolbei.  When  the  frame  if  filled,  the  bag  is  put  within  the  cloths  \  it  has  (br  lamc  reo- 
(angular  shape  as  the  frame.  The  pieces  are  in  ibis  way  all  incased  in  the  ekih ;  a  bit 
of  it  being  also  put  beneath  to  prevent  moisture  aBecting  that  part. 

When  tdianrls  are  (Vamed,  the;  are  attached  with  pins ;  and  if  thejr  be  too  large,  Uey 
are  doubled  back  to  back,  with  (he  fringes  at  top. 

These  arrangenieots  being  made,  Ibe  frame  is  set  npon  the  table,  the  pentlioase  it  pl*- 
eed  over  it,  and  the  steam  is  admitted  during  from  3S  lo  45  minutes,  according  to  circum- 
stances. The  orifice  r  is  opened  at  first  lo  let  the  air  escape,  and  when  it  begins  to  dis- 
charge sieam  it  is  slopped.  The  frame  is  taken  ont  at  the  proper  lime,  the  bag  it  re- 
mored,  the  cloths  are  lifted  off,  and  the  goods  are  spread  out  for  airing.  Three  frasMS 
and  six  bags  are  required  for  a  constant  sueceision  of  work.  The  above  apparatus  it  par* 
tieularly  suitable  for  gilks. 

2.  Tlu  drum. — This  is  the  most  simple  mode  of  steaming.  The  apparatns  is  a  dnim 
of  while-wood,  2  inches  thick,  jig.  SOS ;  the  bottom  is  pierced  with  a  hole  which  admili 
the  tteam-pipe  f,  terminating  in  a  perforated  rote.  Four  inches  from  Ihe  boltom  then 
ia  a  canvass  partition  a,  intended  to  stop  any  drops  of  water  projected  from  Ihe  tube  r, 
•ad  also  to  separate  the  condensed  water  from  the  body  of  the  apparatus.  The  drum  ii 
eoveredin  by  a  wooden  head  h,  under  which  tbe  goodi  are  placed.  It  it  made  Hut  eilber 
by  bolU,  or  by  hooks,  o  a,  Ihut  <a  ,  to  which  weighted  eorda  aM 
hung.  The  frame  1,  fig.  BOS,  retta  upon  a  hoop,  a  a,  a  few  indea 
fVom  the  edge.  The  goodt  are  hung  upon  the  frame  in  the  or- 
dinary way,  and  then  wrapped  round  with  flannel.     The  frame  It 

-  .  —   ■._ Studded  with  pin  points,  like  thai  of  Ihe  indieo  vat,  fixed  aboat 

^ri\^  5  inches  asunder.    From  20  to  30  minutes  suffice  for  one  ateaiiK 

^r     I    ^^         ing  operalion.    The  upper  part  of  the  frame  ronst  be  covered 
I  also  with  flannels  to  prevent  the  deposition  of  moisture  upon  iL 

—  -       At  the  bottom  of  tbe  drum  there  is  a  stopcock  to  let  off  (he  con- 

densed water.     According  to  the  die  of  the  figure,  which  ia3tbtl 
2inchH,  50  yards  maybe  hung  upsinglc;  but  they  may  be  doabM 

3.  Tfit  box. — This  steamiag 
apparatus  is  convenient  from  the 
large  quaniily  of  goods  adml*- 
Bible  at  a  lime :  il  answers  best 
for  woojlcu  stuffs.  From  12  to 
16  pieces,  of  36  yards  each,  mar 
be  operated  upon  al  once ;  and 
from  240  lo  S£0  shawls.  Il  ii 
formed  of  a  deal  box,  A  b  ci>,fig. 

804,  4  feel  wide,  S  long,  and  3 

Ugh ;  (he  wood  being  4  inches  thick.  It  it  doted  by  a  cover  of  the  same  subsunee,  t, 
which  is  made  steam-tight  at  tbe  edges  by  a  liil  of  felL  The  lid  is  fastened  down  by  6 
erosi  ban  of  iron,  a  a  a  aa,  which  are  secured  by  screws,  ccccci^g.  BOG.  The  ends  of 
these  crou  bars  are  .et  into  the  notches,  ft  1 1  b  ft,  on  Ihe  edge  of  (he  box.  The  safety 
talveii,jlg.  B04,  it  placed  npon  (he  lid.    For  taking  off  the  lid,  there  an  ring*  at  the  fboi 
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iiuoK,benBUkwhH*|]M«tewItdiKlwrBaaftiaiilhe  pipe^Jl|r.aos.  Tfcert  ■«  two 
lMt«%» F B H, »> Ute wdw fa weci»iag tie bobMni.  Tj]labBi,TDi(nMiidll>f!box,M 
then  br  the  kturt  ittb:  ibttaAiit  ihat  | 
bat  the  tide  anil  top  are  perfbnited  viih  aaxj 
holM  in  tbe  directlui  H>vud« the  centre oT the  bos. 
Fig.  XN)  ibow*  Ibe  Mnngemcnl  of  the  lover  tel 
oTbobUiu:  tbatdf  (lienpperiel  iisbowB  bribe 
doUedUsn:  it  it  teen  to  be  in  aa  tlternale  poti- 
tlM,  one  IrinK  belvcen  two  otbcn.  They  ue 
rotmed  of  pieea  of  deal  4  jocbe*  broad,  1  inch 
thick,  and  of  a  length  eqatl  to  tb*  width  of  Iba 
boi.  Tbejr  are  Dm  wnpped  round  with  S  ot  0 
tarn  of  doobled  flauiel  w  calico :  tbepieee«f 
Booda  i*  laid  oret  it  vpoi  a  tab)^  and  Ibea 
wrapped  ronnd.  Attbaeidof  the  piece,  aeveni 
fdd*  tri*  the  coYcring  UMt  be  pnl,  aa  alio  a  roD 
of  fUnnel.    The  two  eadi  moat  be  ilwh^r  tied 


wilh  paeklhread.  When  the«e  flat  bobbioi  are 
arranged  in  a  bov,  the  ttMBi  ii  let  on  them,  and 
eonlinned  about  49  minnteig  it  i*  (hen  that  ofl^ 
the  lid  ii  remored,  and  the  pieeei  are  nnrolled. 
4.  Tht  ctamter.— The  Interior  hniht  of  the 
chamber,  A  a  ci>,jlf.  808, ii  bine  feel,  the  len^ 
12  feet,  and  the  breadth  9  feel.  The  (team  i«  in- 
troduced into  it  bf  two  pipea,  a  b  c,  d  tf.  Then 


alo^  peribratod  wilh  (Ball  holea.    The  (hue* 


roUen  :  the;  are  taken  ont  by  (hml  doora,  which 
ue  Made  et  itroog  planki,  Ant  bf  tliding  is 
tlou,  ud  are  eeeored  by  ttroag  iron  ban  a*d 
The  eraaa  radi^  b  r  s  n,  ue  provided  with  iMxdu  for  banfinn  up  tha 
pioci-  There  u  a  (afetj-nlre  in  the  top  of  (bis  lufce  chamber.  The  dimen«ian«  of  tha 
fiiw  ue  ten  feet  kioff,  3  feet  wide,  and  T  higfa.  Three  feet  and  a  half  ftum  the  nppa 
rulofthefruDe,  a  row  of  hooka  is  flxed  for  hanging  on  ■  double  row  of  piecei,  an  tfaows 
>•  He  li|ore.  Of  er  the  (tame,  wocdlea  blanket  are  laid  to  protect  It  ihim  drop*  of  wa> 
ttrlbiaigbt  fall  from  the  roof  of  the  chamber.  When  (he  book*  are  two  tbiidi  of  •■ 
>*>tip*il,M  piceea,  of  38  fardt  each,  may  be  intpeiNled  at  once.  The  periodof  iteaBt- 
■fBrnai4Sto60mina(ea. 

MidBi  and  iilki  dn  aol  require  bo  high  a  tcnpenttnre  at  wooUm  soodt.  When  tht 
>t>fi  ire  padded  with  color,  like  neiiDoea«Mdehalr«,tbermnft  not  befoldad  together,  fa 
^  of  (trine,  which  an  lometiaiet  oecaakmed  iff  the  colamn  in  tteam  calico-printing, 
*Wt  tht  cad  which  raeeiTc*  the  firtt  fmpreaakm  of  Ibe  itean  It  icUom  of  the  tettt 
<Ut  ■>  the  reit  of  tbe  roll  oT  goodi.  The  dnntioa  of  the  neamlng  depend*  npoa  the 
n  9%  of  add  in  the  montaiil,  and  of  taline  tolntion  in  the  topical  color  t  the  more  of 
Akb  vt  present  the  iborlcr  ihoold  be  the  (teaming  period.  A  drr  fapor  it  reqniiiie  i* 
il  Mo ;  for  when  it  becomet  moiit,  from  a  feeble  npplT  or  eitemal  eondeMBiioB,  the 
|Kdi  bccoiDe  Mteakr  or  stained  br  Iho  ipirading  of  the  colon. 

1.  Sladc  figartt  are  itiTcn  by  decoction  of  logwood  Iblekened  witb  tlarch,  to  which 
ihtleoialicacid  it  adAed  wbUe  hot,  and,  afW  it  it  coU,  nenttaliaed  lalntion  of  nitiata 

L  Dark  Um  for  a  fnami, — Decoction  of  logirood,  and  archil  thickened  w:th  itareh  i 
kiUdi,  iridle.tbe  paite  li  hot,  ■  little  ndnble  Prutaian  Hae  it  added)  uid,  wk«a  It  il 
*^»eatr«liaed  nitrate  of  iroa  |  tee  nfn. 
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3.  Dmp  papn  ^  pmcm  ulor.— CiKhinMl  boiled  M  ttuA.  witor,  with  cotaUt  mH 
(or  tutaiic),  and  perchkitide  of  tin. 

4.  Rom. — Cochineal  infiuiDa  i  oxalic  idd )  perchloride  i^  tia  t  tblckencd  with  giun. 
fi.  Dark  amaroBlh. — Decoctioni  of  archil  and  cochineal,  thicltcncd  wilh  starehi  to 

the  piete,  Blnoi  and  perchloride  of  lia  are  added. 

<>.  CapiKUn  color. — Qaercilraa  and  eoehineal  Ihielceaed  wilh  lUTeh ;  to  the  paal«  add 
.  oxalic  acid  and  perehloiide  of  tin. 

7.  JmoUa  orang*. — DiMolfe  the  annotto  In  aoda  le;,  of  ipee.  gt>T.  1-07,  at  a  bailing 
heat)  add  duminate  of  loda,  and  thklten  wilh  gam. 

8.  Goji^  ytUotc. — DecoctiOD  of  Penian  berriee  thickened  wilh  atarch ;  to  which  toma 
■Inm  and  mnriale  of  tin  are  added,  with  a  little  perchloride  of  tin  and  oxalic  acid. 

9.  Z<nia>i  yiUoic. — Persian  berriea )  starch  i  alum. 

10.  An  ammoniaeal  Mlution  of  eochbeal  ia  a«ed  ftir  making  ttiany  violet  and  mallow 
colon.  It  is  prepared  bf  infiuiog  eoehineal  in  water  of  amiDonia  for  24  honn ;  thea 
dllnling  with  water,  healing  to  cbi^tioa,  and  ttmining. 

11.  Fint  vioUl  a  given  by  amDuuuaeal  cochineal,  vith  ahini  and  oialic  add;  to  which 
a  little  acelo-sulphale  of  indigi  ii  added,  and  gtun  for  Ihidietiing,  The  following  tJoa 
ma;  be  Qsed  instead  of  the  •olntion  of  indigo.  The  maltovi  liot  is  given  bf  adding  a 
little  perchloride  of  tin  to  the  above  fbimula,  and  leaving  onl  the  bine.  ^ 

12.  Dark  Uw. — Soluble  PnutiaD  blacj  tartaric  acid;  alom)  thicken  with  gnm. 

13.  Emerald  gne*. — One  qoart  of  deeoetion,  equivalent  to  1  pound  of  Persian  ber- 
rieag  I  qaart  of  innuion  of  quercitron,  of  spec.  grav.  1-02T;  ia  which  dissolve  12  onneei 
of  al an  in  powderi  and  add  B  onncea  of  the  following  blae  balh  fiigreenig  thicken 
with  SO  onneei  of  gam. 

14.  Blue  bath  for  greeni.  Half  a  gallon  of  water  at  140°  F.,  one  pound  of  lolnble 
Prastian  blue,  3  ouneea  of  tartaric  acid,  and  2  onncei  of  alum. 

I.  Prinlingof  SiOu.—I.  Of  Iht  madder  ilylt.  This  i>  one  of  the  moat  diOicult  to  «ia- 
ente,  requiring  both  much  sklU  and  eiperience.  The  Snt  itep  ie  the  removal  of  the  gum, 
A  CQplier  being  neari;  filled  irith  water,  the  piecei,  tied  up  in  a  linen  bag,  are  put  into 
it,  with  a  quarter  of  a  pound  of  loap  for  every  pound  of  lilk,  and  are  boiled  for  3  honia. 
If  the  silk  be  Indian,  half  an  ounce  of  toda  cryBtalt  innit  be  added.  When  the  gtradt 
are  taken  out,  they  are  rinsed  in  the  river,  then  pasaed  through  water  at  140°  F.,  holdins 
8  onncea  of  cryiilallized  soda  in  solntion,  as  a  scourer.  They  are  aeit  rinied  in  cold 
water,  and  steeped  in  wnter  very  faintly  actdntaled  with  lulphurie  acid,  during  4  honr^ 
then  rinsed,  and  dried. 

PreparatioH  of  Xordantt, — 1  gallon  of  boiling  water ;  2  pounds  of  alum;  dissolve-. 

1  ponad  of  acetate  of  lead ;  4  ounces  of  sal-anunooiac  g  Icfchalkj  mix  well  together  | 
alter  decomposition  and  subsidence,  draw  00"  clear. 

1.  Rtd. — 1  galkin  of  the  above  mordant,  thickened  with  14  ounces  of  starch,  attd 
tinged  with  decoction  of  Braiil-wood.  If  i^k  red  be  wanted,  dissolve,  in  a  gallon  of 
the  above  red,  4  ounces  of  sulphate  of  copper. 

2.  Blade.— I  gallon  of  iron  liquor,  of  l-OSS  spec.  grav. ;  thicken  with  14  oonee*  at 
March;  and  dissolve  in  the  hot  paste  S  ounces  of  sulphate  of  copper, 

3,  Tlo^r.— Take  1  gaUon  of  iron  liquor  of  1-04  spec,  grav.; 

2  ounces  of  cream  of  tartar;  2  ounces  of  nitre;  2  ounces  of  coppemi 
1  ounce  of  alum :  dissolve,  and  mix  the  solation  with 
1  gallon  of  gam  water,  containing  6  lbs,  of  gum. 

4,  Putt. — Half  a  gallon  of  red  mordant ;  half  a  gallon  of  iron  liquor  of  l-CTT ; 

7  ounces  of  starch  for  thickening ;  color  with  It^wood. 

Mmipalaiiofi  of  tKt  about  colon.— Print-on  the  black,  then  the  pace,  next  the  violet, 
and  lastly  the  reil.  Dry  in  the  hot  flue,  and  48  hours  aAer  the  impression,  wash  away 
the  paste.  The  copper  employed  for  djeing  is  of  a  sqaore  form :  a  boil  is  given  with 
bran,  at  the  rate  of  4  lbs.  per  piece  of  the  /ovlard* :  eoM  water  is  added  to  lower  tha 
temperature  to  130°  F.  The  pieces  must  t>e  entered  with  the  pholed  surfhce  under- 
most, and  winced  for  half  an  bonr,  taking  care  to  keep  them  expanded  and  well  covered 
with  the  liqnor :  they  are  then  taken  ont  and  rinsed.  When  grounds  are  to  be  made  so 
the  foulards,  2  ounces  of  sumach  must  be  added  per  piece. 

Maddermg. — Suppose  48  pieces  are  to  be  grounded  with  madder.  12  pounds  of  mad- 
der must  be  put  into  the  copper,  1  pound  of  snmaeh,  and  6  pounds  of  bran ;  the  bath 
must  be  tepid  when  tbe  pieces  are  entered :  it  must  be  heated  to  104°  F,  In  3U  minnte^ 
and  to  the  boiling  point  in  an  hour  and  a  half.  The  goods  must  be  tsiskly  winced  aU 
the  time,  and  finuily  lamed  onl  into  cold  water. 

When  they  come  out  of  the  madder  balh  they  are  much  loaded  with  color.  They  ara 
cleared  by  a  boil  of  half  an  hour  in  bran,  then  Inmed  out  into  cold  water,  and  rinsed.  A 
copper  must  be  now  mounted  wilh  3  pounds  of  soap,  1  ounce  of  solation  of  tin,  and  2 
paiJsful  of  bran.  In  which  the  goods  are  to  be  boiled  for  half  an  hour,  then  rinsed,  and 
passed  throagh  a  very  dilute  sulphoric  acid  bath.  Then  rluse,  and  dry.  By  fbUoiriBK 
this  process,  a  light  salmon  ground  ii  obtained. 
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II.  SMsth  telort  mpo»  wUk. — The  taioe  plan  at  opentknu  may  be  idopud  hoc  M  « 
Incribed  tin  aiUeo-frinliag ;  the  main  diSerence  being  in  the  method  of  mordsntliiK  Ikl 
•tnffi.  After  boiling  in  aoap  watn',  in  the  proportion  oT  4  oance*  per  ponnd  of  ailk,  tha 
gDodi  are  washed  in  eold  water,  and  then  in  hot  water  at  140';  tlier  are  next  rinaed, 
paMed  thrangh  weak  (nlphnric  acid,  rioied,  aqmeied  between  rolten,  and  ailerwwla 
iteeped  in  ■  bath  MMuning  8  ounces  of  alum  per  gallon,  where  thej  remain  for  folir 
boon,  with  oeeasionallj  wiadng.  Thef  are  now  rinsed  and  dried.  The  nbaeqiicnt 
treatment  resemblea  that  of  iteam-eolor  printed  eottona, 

Htadt. — Take  a  gallon  of  deeoetioD,  made  with  4  Ib«.  oT  kigwood,  with  which 
14  oonees  of  itarch  are  to  be  eombineiJ  '  mit  In 
2  onneea  of  powdered  nnt-galla :  boil,  and  pour  th«  eolor  in)o  ■  pipkin  eoa- 

taiaing 
2  oimeei  of  tartaiie  acid ;  2  onncet  of  oxalie,  both  in  powder,  and 
2  onneei  of  oliTe  oIL    Stir  the  color  till  il  ii  eold,  and  add    ' 
8  oaneea  of  nitrate  of  iron,  and  4  onneei  of  nitrate  oT  copper. 
The  red,  riolet,  lilach,  jellow  colon,  Ik.  are  the  nme  u  for  atenm  colon  npon  coltac. 
Topical  colora  are  also  applied  without  mordanting  the  silk  beforehand.    In  thii  case  ■ 
nule  muriate  of  tin  is  introduced.    Thni,  for 

YtUtra. — Take   1  gallon  of  a  deeoelion,  made  with  4  Iba.  of  Penian  beii-ies :  diuolrc 

iu  it  8  ounces  of  silt  of  ^in  (moriaie),  and  4  onneei  of  the  niiro-muijuie 

■otutian  of  tin.    Thicken  with  2  pounds  of  gum. 

Prntiaig  ofjbtilard  pacti.    The  tables  which  serve  for  the  tmprestion  of  silk  goods  are 

so  eoasiraeted  at  to  reteiTc  Ihem  in  (heir  full  bmdth.    Towards  the  part  between  the 

eobr  or  siere  tub  and  the  table,  the  roller  it  mounted  upon  which  the  piece  ii  wound. 

*""  I    This  roller,  l  a,  fig.  SOB,  has  a  groore,  c,  ent  out  pamllel 

I    to  its  axis.    Into  this  a  bar  it  pressed,  which  fixes  the  end 

'    of  the  piece.    The  head,  b,  tJ  the  rdler  is  pierced  with 

"" tefenl  holes,  in  wbieh  an  iron  pin  pnnet  ftir  ttopptag  iti 

^^^^^■^■^^■"■^•L-  rotalirai  at  anj  point,  as  is  ihown  at  ■.    At  the  other  end 

'*- J"  cf  the  laUe  there  is  placed  a  comb,  jIg.  810,  which  It 

■Blurted  hj  pivott  A  ■  at  ilt  ends.    The  teeth  of  the  comb  are  on  a  IctkI  with  Um 
dolh. 

Tkt  piece  ii  uianged  fbr  printing  a*  fbllows ;— It  la  nnwoand,  and  its  end  is  bnnigbt 
npon  the  teeib  of  the  comb,  and  lude  to  pass  into  them  hj  slight  taps  with  a  bru^lL 
Il  is  iMiw  stretched,  ij  taming  round  the  roller,  and  Siini  it  br  the  pin-handle. 
After  tracing  the  outline,  the  printing  blocks  are  applied.  Care  should  be  taken,  ia 
the  course  of  printing,  always  to  8x  the  teeth  of  the  comb  in  the  middle  line  between 
two  bandkerchiefi.  The  operation  of  grounding-in  is  much  fadlitaled  bj  this  plan  of 
dteodoo. 

The  pieces  are  washed  In  running  water,  and  mnsl  be  rapidljr  dried.  Tbe  sqbsequeBl 
Iresaing  is  given  bf  gnm  tragacantb :  Itaer  are  dried  upon  a  stretching  ihme,  and  thea 
G4ded  up  fbr  the  market. 

in.  Mandarining  of  liOi  tinffi  and  chalyi. — This  style  ot  printing  depends  upon  tlw 
prapertf  which  oilric  acid  pouessn  of  giving  lo  Eilk  and  wooDen  staffs  a  yellow  color. 
The  first  step  is  the  scouring  with  a  toap  boil,  at  already  deaarilMd. 
The  detignt  are  ptiited-on  as  also  above  described. 

The  twimming  or  color  tub  is  usually  double,  and  serves  fbr  two  tables)  initead  of 
being  placed,  therefore,  at  the  end  of  the  table,  it  is  put  between  two,  and,  eonte- 
qoently,  behind  the  piinter.  It  it  foriDed  of  a 
copper  ebest,  fig.  811,  a  ■  c  n,  in  which  steam 
may  circulate,  blrodnced  by  tbe  pipe  i ;  the  ex- 
^  ceiB  being  allawed  lo  escape  by  the  lobe  j,  at  alto 
the  water  of  condensation.  The  frame  is  placed 
^  in  the  hollow  box  K  K.  Between  two  such  framea 
there  is  a  plate  of  copper,  l,  which  closet  the  box  | 
it  serves  for  laying  the  plates  In  order  lo  beep  then 
hot.  At  E  and  H  are  prokmgationt  c^  the  box,  in  which  are  set  the  vessels  r  a  for  hoU- 
litg  the  reserve  paste. 

Frtparation  of  lU  rtimt  or  rout  pai/«,— Melt  fn  a  kettle  3)  Ibi.  of  loaing  1 
b.  of  snel ;  mix  well,  and  put  it  into  the  basins  r  a'.  By  meant  of  iteam  the 
reslTTe  it  kept  melted,  as  well  at  the  false  color  upon  which  tbe  sieve  floats.  The 
pieee  of  tilk  being  laid  upon  the  table,  and  the  reserve  spread  upon  the  frame,  the 
pnnter  heals  hii  block,  which  should  be  monnted  wilh  lead,  if  the  pattern  will  per^ 
Bit,  upon  the  little  Uble  t.  He  takes  np  the  color  fVom  the  ft«me,  and  Irantfert 
B  m«anilr  to  ^^  ?"««■  He  must  strike  the  block  lightly,  and  then  lift  it,  lest,  by  iti 
«x»iig,  il  might  stick  to  the  tilk.  When  the  uble  pnttem  is  completed,  he  dusts  it 
trer  wilh  tand,  and  proceedt  lo  another  portion  of  the  lilk.    The  piece  nnit  Krt  lit 
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tttluB  onl  of  the  itntch  tOl  it  b  .(aite  dry,  which  r«qnim  niullj  6  bonn.  Let  oa  om- 
•idei  fint  the  mott  common  cau,  Ihsl  of  ■  vhite  opon  kn  orange  gronnd.  We  eh*L 
■Aenrardt  dt««ribe  the  other  ityles,  which  ma;  be  obtained  bf  ihis  procen.  The  piece, ' 
being  ptisled  and  iij,  mnH  next  be  snbjccted  to  the  Tnandannng  operation. 

ma  The  apparatus  here  employed  conaiat*  of  a  saoditone  trough 

A  ■  G  r,  jig.  SIS.  Upon  the  two  tides,  a  c,  b  n,  of  this  troagh 
■re  fixE^  two  wooden  planhs,  pierced  with  a  hole  an  inch  Trom 
the  bottom  to  receive  ihe  roller  z,  under  which  the  piece  patMt. 
In  thii  trough  the  acid  mixture  ii  pnt.  That  irou^  ii  put  in- 
to a  wooden  or  copper  trough,  f  o  h  i.  Into  [he  laiier,  water 
it  put,  which  ii  heated  b;  means  of  ileam,  or  a  conTcnient  fur- 
-  Dace.  Befoie  and  behind  are  placed  two  winces,  or  reelt,  k  r,| 
oite  serves  to  guide  the  piece  in  entering  into  the  Irongh,  and 
the  other  in  its  leaving  it.  The  piece  falls  immediately  into  a 
Uream  of  cold  water,  or,  failing  that,  iito  a  large  back,  con- 
taining a  mixtoie  of  chalic  and  water.  The  two  winces  are 
moved  by  handles:  the  velocilr  is  proportioned  to  the  action  of 
the  acid.  The  wince  L  ongbt  to  be  higher  than  i,  to  allow  the 
acid  to  drain  off.  t'ig.  818  shows  a  section  of  the  apparatus. 
The  temperature  [»  the  acid  miiture  onght  to  be  nuuntnined 
'  between  96°  and  100°  F. ;  for  if  it  be  raited  higher,  the  resiBt 
i  would  ran  the  risk  of  melting,  and  the  impression  would  be- 
ec«ie  irr^ular  and  blotty. 

The  proportions  of  the  acid  miiture  are  the  followjgg : — 
1  gallon  of  water  [  and  1  gallon  of  nitric  acid,  of  spec.  grav. 
l'288,whichmBr  beinereasedwith  thestren^hofthesilk.    It  should  be  a  little  weaker 
for  chalfs.     For  the  strong  greens  it  may  be  2  measures  of  add  of  1-286  to  I  meesnre  o( 
water.    The  duration  of  the  passage  through  the  acid  should  be  1  minute  at  moel. 

XixluTt  of  iirangt  alor,  aiU  ckarmg  aicajr  of  Iht  miit. — The  goods,  on  coming  oat 
«f  the  mandarining  apparatus,  are  rinsed  in  running  water;  then  boiled  in  soap  water, 
qniekened  with  a  little  soda,  at  the  rate  of  2  lbs.  of  the  former  and  4  oi.  of  the  latter 
fbr  a  piece  of  30  yards.  They  must  be  worked  by  the  wince  for  half  an  hour.  They 
are  now  rinsed  in  cold  water,  then  passed  throngh  hot,  again  rinsed,  and  dried.  1  shall 
give  some  eiamples  of  the  mode  of  manufacture,  which  is  nndoubtedly  one  of  the  fflott 
carious  applications  of  chemical  ingenuity. 
I.  Orang*  ground  with  vAiu  JigtiTtt. 

(I.)  Print-on  the  fat  reserve;  (2.)  mandarine |  (3.)  brighten  the  orange,  and  clear, 
i  Orangt  ground  vrilk  bliufigaru. 

(1.)  Dip  in  the  indigo  vat  as  for  calico ;  (!■)  prinl.on  the  fst  resist  to  preserve  tba 
bfaiat  (3.)  mandarine;  (4.)  dear,  and  brighten  the  orange  by  the  boil, 

3.  Orange  grtmwt,  uiM  blut  aal  ickitt  ftgunt. 

(I.)  Print-on  the  resist  to  preserve  the  white ;  (2.)  dip  in  the  vat,  rinse,  and  dry  ;  (3.) 
ponnd-in  the  fat  resist  to  preserve  the  blue)  0.)  mandarine;  (5.)  eleante,  and  hnghten. 

4.  Fuli  gr«n  greimd,  aid  uhilt  fig%ru. 
(].)  Print-on  the  resist)  (Z.)  D)andarine,andrintewithont  drying)  (3.)  dip  in  the  bine 


*U;  (4.)  cleanse,  and  briebien, 

•■  Fvil  grtea  grtntnd,  and  blut  fipira. 

(!,}  Bip  a  pale  blue,  rinse,  and  dry ;  (2.)  print-on  the  fat  resist  j  (3.)  mandarine,  wash 


id  dry;  (4.)  dip  full  blua;  (fi.)  ele^n,  and  brighten. 

6.  FtU  grtea  gnand,  tcilh  vihiU  trnd  Use  figUTU. 

{],)  Print  on  the  resist;  (2.)  dip  a  pale  blue,  and  dry;  (3.)  graond-in  the  fat  revti 
(4.)  mandarine  and  rinse ;  (5.)  dip  a  fuli  blue ;  (6.)  dean,  and  brighten. 

7.  FtUl  green  ground,  tdlh  uAife,  blvt,  and  orange  fignrtt. 

(I.)  Print-on  the  fai  reserve ;  (2.)  dip  a  pale  blue,  and  dryi  (3,)  groDnd-ln  the  re 
tervc;  (4.)  mandarine,  rinse,  and  dryt  (6.)  ground-in  tbe  reserve;  (0.)  dip  a  fhD 
blue;  (7.)  dean,  and  hrighlen. 

tf  blue  gmunds  with  white  figure*  be  wanted,  the  resist  must  be  applied,  tod  then 
tbe  goods  must  be  dipped  in  the  blue  vat :  the  resist  it  anertrards  removed  by  a  boil  in 

The  above  proeetees  are  applicable  to  chalys. 

The  property  which  nitric  acid  posEesses  of  staining  animal  matters  yellow,  sncb-  as 
tM  skin,  wool,  and  silk,  is  here  applied  to  a  rery  elegant  purpose. 

0/  tki  broBxt  or  Molitairt  tiylt  by  maadnriRiRg. — Tbe  mandarining  mixture  is 

I  gallon  of  nitric  acid,  uf  t'17  spec,  grav.;  mixed  with  3  pints  of  solution  of  nitrate 
of  iron,  of  spec.  giav.  I'PS.  If  (he  quantity  of  nitrate  of  iron  be  increased,  a  darker 
tint  wm  be  obtained.  The  temperature  of  the  mixture  should  be  94°  F.  Tbe  pieee^ 
■Her  mandarining,  are  let  lUl  mU  water,  ami  steeped  for  an  kcnr. 
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H  m6ct  t»  laiN  dtc  l*tniM,  tnt  dnr  tmj  the  Ikt  mbt,  the  goeSa  BMt  be  bdM  k 
■  bath  oT  tMp  «ad  Md^  m  dcKiftcd  Itr  otbb^. 

1.  Brmi—  grvwKi,tmih  ttkiltfigmrti. 

(1.)  Prinl-DDUwfhtinhtt  (8-)  dipiattB  bine  ml,  ud  ^;  (S.)  pri  in  ■  dteaettoi 
if  logwood,  of  4  tbt.  pn  gallon  ;  dl7,  taking  earr  to  torn  otct  the  tdraget;  (4.)ina>'l>- 
tint,  and  Mrep  )n  wal*r  Ibr  aa  1m«tj  (B.)  deaaae,  aad  pat*  Ihmagh  aoap. 

2.  Brtnat  fnnaid,  vilh  Mm  Jlg^irtt. 

(].)  Dip  i>  tke  btoe  Tat,  and  drj ;  (2.)  print-on  tbe  fat  reaiit|  (3.)  pad  in  (tie  abova 
decoctioB  of  Icfwoad,  and  drj)  (4.)  mamjiriile,  aod  Bleep  an  hoar)  (0.)  elf  ante,  and 

3.  SrmiK  irmmd,  w<ft  yiti/(  ami  Uw. 

(J.)  Prini-tin[)iefluiatilj(2.)dipiD  theUMTBt,Bnddr)';  {3.)gn>«nd-{n  the  hli«- 
nat(  (4.)  pad  in  the  logwood  liqnor,  and  diT  j  (5.)  mandarine,  and  iteep  for  an  hotRj 
(8.)  clemaiF,  and  gire  tke  brighlening  boil  with  soap. 

This  (tfk  of  nannTaetare  may  be  eieenied  on  cbaljii;  and  if  capable  oT  prodneiif 
beaotiTHl  rffrcta,  which  will  in  vain  be  >oughl  Tor  b;  other  meant. 

Wiih  nJka,  adTantsfce  any  be  derived  from  Tariooi  mettllie  aototiona  which  powcM 
the  property  of  itaining  animal  mbsuneeii  anxng  which  are  nitrate  oTtilTer,  nitnleof 
BiereitrT,  aad  muriate  oC  iron.  The  Mlulioiii  of  Ihete  nlti  dhf  be  thtchened  with  gon, 
aad  priated-oa. 

.im  oramge  upM  tn  (ndtgo  vol  gronaJ.— After  the  bine  gronnd  hat  beoi  dfed,  onnfa 
Ggue3  may  be  prodnced  by  prioliag-aa  tfa»  raUawin)t  diMbaife  paite  t— 

1  gallon  of  water,  made  ialo  a  pvte  wilh  I  paond  oTlUrcb  t  lAca  eold,add  tahfron 
]G  lu  24  oonccf  of  nitric  acid,  c^  ipee.  gra*.  1-388.  ARa  filing  the  calor  by  ReaVi 
the  orange  ii  brightened  with  a  loap  boil. 

Jo  oramg*  ayra  >  Pnunva-Mi*  ground. — The  Aye  it  flnt  ftren  by  PraMteu  Um  is 
tbe  oidinai;  way,  and  then  the  toOowiag  diieharge  it  priated^n  : — 

A  caiutic  ley  being  prepared,  of  I-(M6  ipedGe  gravily,  diaaolte  ia  a  callon  of  it  I 
poonda  of  anaotlo,  and  Ihiekea  with  3  poniidt  and  a  quarter  of  gom.  Two  daye  alW 
the  inpresion  of  ^ii  paMe,  pan  the  goodi  Ihroogh  Meam,  and  wath  tbeiti  in  ranning 
water.  With  tb««e  two  detifOR,  tbe  logwood  aad  ^-bkck,  fontierlT  deioibed,  may  b« 
aMociated,  to  prodnee  a  rich  effect. 

To  ibe  preeedia;  practical  inttraetimit  fbr  printlnit  eahooea,  tilba,  WMlleai,  and  mliel 
fabrics,  mide  of  the  two  laller,  a  few  aaaolatioas  may  be  added. 

When  a  nniform  color  il  la  be  applied  to  both  tjdet  of  the  elMb,  the  padding  proeeMU 
crai^fed  ;  bnl,  when  onlyooe  aide  li  to  be  the*  colored,  diagonal  linei  are  enl  very  eloae- 
ly  lo  c«eh  other  npon  (he  cylinder,  which  traaifcr  n  mnch  eolcv  from  the  trough  to  the 
doth  passed  under  it  at  to  Miake  the  sorface  appear  nnifonnly  stained.  Thia  proceai  it 
called  miatla^  by  the  Ftenefa,  Hndanti  or  loyieal  dyea,  to  be  appHed  in  thk  way, 
sboald  not  be  modh  thickened. 

Tbe  JoMer  is  ihe  piece  of  felt  or  blanket  trnfT  placed  between  tbe  eloth  to  be  printed, 
and  tbe  bhek  priaiing-labU,  or  tbe  eyiinden.  It  tbonld  be  kept  very  eleani  beeante, 
were  if  soiled  wilh  acetate  of  iron,  it  wonld  spoil  all  the  light  shades  made  with  acetate 
ef  ■lominn. 

Fillers  for  the  eokr  tbop  of  a  print-bouse  are  beat  made  of  wool,  fanned  into  a  tab- 

stanlial  conical  cap  by  felting.    A  filler  ought  to  beset  ipan  fee  each  •liffereni  dye-atnlT. 

When  the  goods  ajtler  dyeing  are  washed,  by  being  hcM  by  the  selvage,  dipped,  a*d 

shaken  in  a  stream  of  water,  Ihe  {tfocess  b  called  ghatg  m  Ktlhj  the  French  {doMwr  mm 

twtirt).     The  piece  ii  Iraosferred  alternately  ftom  one  hand  to  another. 

5ratiu.    When  w«  observe  etaias  produced  by  mordants  npon  spnis  where  no  color  is 
to  come,  we  mast,  before  dunainf  tbe  good«,  apply  a  little  of  the  time-jaice,  or  tartaro- 
oiaiie  acid  discharge  paste,  to  Ihe  place.    If,  on  the  contrary,  the  stains  are  not  pereetred 
till  aAer  the  maddering,  we  matt  then  apply  lo  tl  flist  a  strong  solntion  of  chloride  of  lime 
with  a  peneS,  next  a  lolnlioB  of  ooalic  acid  mixed  with  a  liitle  nniTiatie  with  anolkei 
pencil,  and  immediately  aflerwaid  wath  with  water.    Every  HMdder  ttain  wiQ  be  effiwed 
by  this  meaas. 
Bust  staiM  are  removeable  by  a  miitore  of  oxalic  and  muriatic  andi. 
lDd%i>  stains  by  the  combined  actioa  of  chloride  of  lime  and  mnriatic  acid. 
Toptnl  yellow  ttaini^  or  yellow  dyes,  by  the  same  eomfainalion. 
Metallic  greens  and  Bcheele't  ureen  by  the  acid  akme. 

Chrome  green,  and  Pmstian  bine.  The  bloe  may  be  taken  oet  by  a  cauitie  alkali; 
alter  whidi  the  goods  must  be  wathcd :  the  retidnary  rust  slain  may  be  mnoved  by  the 
mixture  of  oxalic  and  marlelic  acids.  The  above  methods  refer  to  eotlon  and  Iiaea.' 
The  siains  on  silk  and  woollen  studs  should  be  rtmoved  before  fixing  the  eeiort  by  Ibe 
soap  boil  j  whidi  may  generally  be  doue  by  leratehtag  with  the  fleger,  with  the  aki  of  ■ 
little  water. 
FaradireUcalieogreen,  tCeoiydeaf  Chkomk. 
Toi.1.  SX 
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Mr.  Bndimi,  oTGftle,  near  Boelid«]e,  obtained  ■  patent,  in  Seccmber,  1S!i4,  flv  ■  na 
Aaniim  which  TuniiEfaei  b  continuil  nnd  regular  ■upplj  of  coRn'  to  the  aicTe  or  tear 
{tin,  Ft.)f  into  which  the  printer  hsi  lo  dip  hii  block,  for  the  pnrpoK  of  rc««*itig  iba 
color  about  to  be  transfeireil  to  the  fabric  in  the  operationi  of  priatinft  caliooei  or  paper 
hangings.  The  contrivance  coniisti  in  a  inTelling  endleti  web,  moved  by  power,  which, 
b7  pawing  progressively  from  the  color  v«l  over  the  diaphragm,  brings  forward  eonlinu- 
■Kialf  an  eqnable  supply  of  the  colored  paste  for  tlie  workman's  block. 

Fig.   S14  reprewnli   the 

eonatrnetion  of   thia    inge. 

nioBi     apparatug,     ehown 

partly  in  aeclion.    a  a  it  a 

»€»el   of   iron,    supported 

upon  wooden  siandardi  b  b. 

over  the  upper  mifaee  at 

which    vetsel    a   sheet    or 

diaphragm,   e   c,    of   cjM 

elolh,    or    other     auiti^ 

elastic     niBlerinl,     is    dta- 

tended    and    made  fast  at 

itt    edges   by    being   bent 

over  a  flange,  and  paclied 

•t  eenented  lo  render  the  joinla  water-tight.    A  vertical  pipe  d  li  intended  to  condnct 

water  to  the  interior  of  the  vetKl  a,  and,  by  a  anal)  elcratian  of  the  eolomn,  to  create 

(Bch  apvard  pTtsiure  as  shall  give  to  the  diaphragm  a  slight  bnlge  like  the  iwimming 

tnb. 

An  endless  web,  tie,  passing  over  the  mrfnce  of  the  diaphngm,  is  distended  over  threa 
roUen,/g  h,  the  lower  of  which,/,  it  in  contact  with  the  color-roller  i  in  the  coior- 
trongh  E,  On  the  aile  of  the  roller  i  ■  pulley  wheel  is  fixed,  which  allows  the  roller  to 
be  tnrned  by  a  band  from  any  first  mover ;  or  the  roller  may  receive  rotatory  motiDn  by  a 
winch  fixed  on  its  aile.  On  this  said  aile  there  is  also  ■  toothed  wheel,  tailing  into  a 
another  toothed  wheel  on  the  aile  of  the  roller/;  hence,  the  rolatian  of  the  color-roller 
i  in  the  one  direction  will  cause  the  roller  /  to  revolve  in  the  opposite,  and  to  carry  for- 
ward the  endless  web  eta,  over  the  elastic  diaphragm,  the  web  tailing  with  it  a  stratum 
i)f  color  received  from  the  roller  i,  evenly  distiibuted  over  its  lurface,  and  ready  for  the 
printer  to  dip  his  bloeli  inloi 

The  axles  of  the  rallers/aad  glnm  In  stationary  bearings;  but  the  axle  of  A  is  monnted 
in  sliding  nuti,  which  may  be  moved  by  turning  the  screws  m,  for  the  pnrpote  of  light- 
ening the  endless  web.  The  aile  of  the  color-roller  j  tnrns  in  mortises,  and  may  be  rais- 
ed by  screws  n  in  order  to  bring  its  surface  into  contact  with  the  endless  web.  To  pre- 
vent too  great  a  quantity  of  color  being  lalien  up,  the  endless  web  passes  through  a  long 
till,  or  parallel  apeitare,  in  a  frame  o,  which  aits  as  a  scraper  or  doctor,  and  it  adjusta- 
ble by.a  screw  f),  to  r^nlate  Ibe  quantity  of  color  carried  up.  TliecoDteDts  of  the  vessel 
a,  and  of  the  color-trongh  k,  may  be  discharged  when  required  by  a  cock  in  the  botloai 
ofeacn.    See  Pafeb  Hanoincb,  for  the  Fondu  style. 

Tne  outside  working  gear  of  the  four-colour  calico  printing  machine,  is  shown  in  j^. 
SIS.,  where  ji,  a  is  a  part  of  the  two  strong  iron  frames  or  eheeks  in  which  the  various 
Tollen  are  mounted.  Thej  are  bound  togetlier  by  the  rods  and  bolla  a,  a,  a.  a  is  the 
Urge  iron  preaiure  cylinder,  which  rests  with  its  gudgeons  in  bearings  or  bushes,  which 
can  be  shifted  up  and  down  lu  slots  of  the  side  cheeks  t,  a.  These  bushes  are 
suspended  from  powerful  screws,  b,  which  turn  in  brass  nuts,  made  fast  to  the  top  of  the 
frame  A,  as  is  plainly  shown  in  Uie  figure.  These  screws  serve  to  counteract  the  strong 
pressure  applied  beneath  that  cylinder  by  the  engraved  cylinders  o,  a. 

cv  D,  a,  F,  {leefy.  2S7.)  are  four  printing  cylinders,  named  in  the  order  of  their  opera- 
tion. They  consist  of  strong  tobes  of  copper  or  gun  metal,  forcibly  thrust  by  a  screw 
E gas  npoD  the  iron  mandrels,  round  which,  as  shafts,  they  revolve,  tlie  first  and  last  cy- 
ders, c  and  T,  are  mounted  in  brass  beariiifs,  which  may  be  shifted  in  horitontal  slots 
of  the  frame  A.  Ilie  preanura  T«ller  n,  against  whose  surface  they  bear  with  a  very 
little  obliquity  downwards,  may  ba  nicely  adjusted  t«  that  pressure  by  its  e!evatir)g  and 
depressing  screwa  By  this  means  a  and  r  can  be  adjosted  to  b  with  geometrical 
precision,  and  made  to  press  it  in  truly  opposite  direelJons. 

The  bearinss  of  the  cylinders  d  and  k  are  lodged  also  in  slots  of  the  frame  a, 
which  point  obliquely  upwards  towards  the  centre  of  a.  The  pressure  of  these  two 
print  cylinders,  o  and  v.  is  produced  by  two  screws,  e  and  d,  which  work  ti 


r-.-t  cylinders,  0  and  V,  IS  produced  by  two  s(        ,  ,  

made  fast  to  the  frame,  and  very  visible  in  the  figure.  The  ftvmework  in  which  these 
^  and  screws  are  placed  has  a  curvilinear  form,  in  order  to  permit  the  cylindera 
eadily  removed  and  replaced,  and  also  to  introduce  a  certain  degree  of  olastici^. 


aiLicu  PBiNTino. 


_   ._    .  oiul  to  their  vorkiDR  •moothl;,  notwitlutuidiog  the  oceaiioiM] 

inaqiiaiitMa  id  the  thieknca  of  the  felt  web  and  the  eelioa 

"At  pTeMnre  npon  the  other  two  print  oylinder^  d  end  t,  ie  prodaoed  by  weighta 
kediu  with  leren  egeiiut  the  beeringa.  He  beerin^  of  a  kre,  at  euh  of  their  «ndi^ 
ket«d  npoa  bjr  (^liodric*)  rods,  which  elide  ia  long  tabalar  boeee*  of  the  (nm<^  and 
proa  with  their  ante  g,  at  their  under  end  upon  the  emaller  arm*  of  two  itrong  le*en 
a,  whidi  lie  on  eaoh  nde  of  the  machine,  and  vboM  fulcnuo  is  at  A  (in  the  lower 
e<»ner  at  the  left  hand).  He  longer  arm*  of  th«e  lerere,  o,  are  loaded  with  weight*, 
H,  whereby  thej  are  made  to  prae*  ap  against  the  bearing*  of  the  roller  d,  with  any 
deaired  degree  of  forise,  by  (crewing  up  the  not  f,  and  haaging  on  the  reqntiit« 

^e  manner  in  whioh  the  cylinder  >  t*  pre«ed  up  a^inet  B  i*  by  a  dintlar  eon- 
ib^ictioa  to  that  jnit  deaeribed.  With  each  of  it*  beanoga  there  i*  connected,  by 
tko  Unk  k,  a  eurred  lever  \  whoae  fblornm  or  centre  of  motion  ia  at  a.  Bv  tnmin^ 
ttorefore,  the  eorew  m,  the  weight  i,  laid  upon  the  end  of  the  longer  arm  of  the  lever  ■ 
{of  whioh  there  ii  one  on  eaoh  side  of  the  machine),  may  be  made  to  act  or  not  at  ptea- 
■ure  upon  the  bearinge  o(  the  cylindec  i.  He  operation  of  thi*  eiquiaite  ma^kiiie 
t*  miniitely  deecribed  in  pp.  810,  8IS. 

A  patent  wa*  obtained  in  August,  1RR4.  by  Hr,  J.  C.  Hiller  of  Manchester,  for  eer 
tain  unproTementa  in  prisbng  calicoes,  coneuting  of  a  modified  mechanism,  by  which 
the  aame  effect  ean  b«  prodnoed  a*  by  block  printing. 

fiffi.  Blfl,  S17,  SIS,  areieveral  views  of  this  machine,  calculated  to  print  two  pieoe^ 
•r  two  different  patterns  (on  the  same  block)  of  calico,  nde  by  ude,  or  fonr  pieoa^  the 
eairiafre  printing  both  ways,  the  intended  device  consisCti^  of  foor  oidoim  to  Depiiated 
from  blocks. 

J^.  SIS.  represent*  a  side  elevation,  fy.  317.  a  front  view,  and  j^.  818.  a  b«iw- 
V«ne  leatioa,  taken  nearly  throngb  the  middle  of  the  machine. 

11m  side  or  main  framing  is  shown  ato,  <i,  nipporting  the  oolonr  bozea  ^h,  b,  with 

their  thelor* ;  Um  lonushiag  table*  or  bed%  e,t,t,  (*ab*titnt«t  for  the  aieve*  in  ordioMT 
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biwk  printing);  Ui.  printing  table,  d.  d;  ■nd  th.  feeding,  diyii*  "nd  odonrfni 


Thi*  curiA^  i,  f,  tnveji  in  and  oat  >t  lollabl*  ihtetVali  upoft  nib,  )r,  k,  kttuhed  to 
UuMun  rnming. 

The  operation  of  the  nBcliinc  i«  effected  li^  MMiiiS  >  diiviog  (trap,  I,  nmad  the 
driving  pnllej  m,  fixed  M  the  eitremitj'  of  the  main  driving  thoA,  n,  ■.  At  ibe  other 
end  of  thi«  sliall,  the  bevil  pinion,  a,  in  liefed,  gearing  at  sutable  interntle  vith  the  bevil 
wheel  PiWbich  it  jnounted  npon  the  end  of  the  ctom  (haft  f ;  at  abont  the  middle  of 
thia  ahsh,  the  milre  vrh«els  r,  r,  driving  the  npright  shaft  j,  j,  aad  nriue  wheel*  f,  t, 
above,  aetnate,  by  meoni  of  the  Ipoj  piiiioni  u,  ii,the  feeding  jollcny,/,  and  Ibnl  drew 
the  pieces  of  goodi  into  the  machine. 

Simnltaneouilf  with  the  progreBB  of  the  cloth,  the  mitre  wheels  «,  v,  at  the  other 
end  of  the  oosi  shad  g,  drive  the  fnrDisbin^  rollers  w,  w,  w,  by  means  of  the  spar  gear- 
ing X,  X,  X.  The  famishing  rollere,  revolving  in  their  respective  coloi-boieg,  spread  cr 
apply  the  colon  upon  the  travelling  endlesa  blanket*,  y,  y,  y,  whiefa  pass  Rnikd  the  top 
roller  and  the  furnishing  tables  ts  beds,  c,  c,  f,  in  rader  to  supply  the  colon  to  the 
(uifaces  of  the  printing  blocks,  j,  j,  j.  Either  beds  or  the  backs  of  the  printing  btodu 
luy  be  made  slightly  elutie,  to  insure  the  peifect  taking  np  of  the  colon. 

Snppoiing  the  carnage,  i,  i,  to  be  tna  ont  upon  its  railways,  at  the  farthest  point  flWK 
the  beds  c,  c,  it  ii  drawn  invrard  toward  the  fnmishing  beds  c,  c,  by  means  of  tlM 
spar-wheel  x,  npon  the  driving-ahaft  n,  taking  into  a  small  pinion,  1  (shown  by  data 
•n  fig.  17),  npon  ttie  ihaA,  3.  On  the  end  of  this  shaft  is  also  keyed  the  masgle 
mnion,  3,  gearing  in  the  mangle  wheel,  4,  which  is  keyed  npon  the  end  of  the  shaft,  6 
This  shah  drives  the  gpnr-wlieel,  6,  in  gear  wilti  the  {dnka,  T,  made  fhst  ta  the  thaA,  s 
(•eejig.  IB). 

Upon  either  end  of  the  shaf^  S,  is  a  rack  pinion,  9,  taking  into  th«  borizoatal  rack  10^ 
made  fest  to  tiie  ««rriage-iraiae,  i,  i  ;  and  (hns  the  blocka  j,  j,  are  presented  to  th«  far- 
nishing  blankate  y,  y;  y,  and  take  ■  supply  of  coloar  ready  for  prinUag.  The  travelling- 
eturiage  and  blocks  now  retire^  by  the  agency  of  the  roadie-wheel  and  pinion,  8  and  4, 
the  pinion  being  fixed  upon  the  end  of  the  shaft,  i,  and  the  wheel  opon  the  other  shaft 
in.  a  hne  with  the  shaft  L    At  titia  time  anothtr  operation  of  the  macUM  take* 
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Vfim  tb«  raTHw  faj  of  tli*  iluft  S,  u  a  puiioB,  11,  geutolR  witii  tbc  i)»iii>wliad 
IS;  ud  b;  in«u*  of  tha  spar  gM^n^  t  tai  18,  and  aoostcr^Wl,  14,  Ika  pinion  14 


1*  of  tlicaa  >pai>-iriie«U  ai 

heal*  rarolrc  by  moana  „         „ . 

dmwdoTn  UMchuna,  l^lB,Mtaat«  the  l«Ter^  Iv'aBdao,  sndthuieleTat«tli'e  wixde 
•triaa  of  priiiti>g  bloaka  in  Uh  parallel  groovea,  tl,  it ;  at  the  aame  tinH  preaaiai;  or 
doaiag  uem  iato  ona  maa  or  Mook  bj  cipaitdine  the  aprjii|;\  tl,  33 ;  iti  at  th«  mil 
if  th«  auriage  e«u«d  at  a  proper  ialerral  by  tbe  aganey  of  the  mangla-irheel,  On 
bloeki  ara  mada  to  i]n[v«at  ua  pattanu  upoa  the  aorhoe  of  the  gooda  at  obc«v  in  fMr 
ar  Bora  dtfarant  aolonr^  and  in  one,  two,  or  more  widtha  of  eloUi  at  ona  operation. 

llualotb  ianow  dravn  forward  for  the  apaoe  of  the  exaet  width  ol  one  of  thebloek^ 
or  itatah  •!  tba  dMwn,  bj  meatu  of  the  spar-wheeb  and  pinion^  B3,  iS,  and  pased 
iroBcd  haatad  cylinden,  ;;,  if  nsoeaaary,  and  between  the  deiiTering  roUera  out  of  tfca 
uacliina.  ^eaa  operatirODa  are  to  be  repeated  by  the  contiDoona  rotation  of  tbe  main 
dririag  ehal^  natjl  the  printing  is  oompletsd  ;  the  eolonra  making  a  aingle  advanoa 
Dpon  the  pattern  at  every  praentation  of  the  blocks,  until  tbe  whole  number  of  blwiln 
iiu  been  preaented  to  the  aatn*  apace  or  portion  of  Uie  good*  HHaeaairaly. 

llie  atflam  pipe^  24,  are  to  b«  in  oonneetion  with  the  priating  table  and  drying 
ejiinder^   in  order  to  inpply  a  degree  of  heat  daring  the  oparatioi^  whiek  may  ba 

To  give  iiutabla  istnvala  of  reat  and  motion  to  tba  Tarlona  parta  of  the  drifing- 
gear,  an  ordinary  olatehed  box,  3G  (ehown  inj^^.  818.),  and  regulated  by  aaitable  atop* 
llud  ts  tlie  travelling  carriage  la  uaed  for  throwing  the  wheel  p,  in  and  ont  of  gear 
vlth  tbe  pinion,  a;  thu  ia  to  prevent  ciota  of  colour  from  being  dragged  npoa  tha 
bloclu  or  clotL— A'rrwfon'j  Journal,  xiL  G  &  p  2*2. 

Otneral  Ohtfnatioiu. — The  ootton  of  Pemambaco  takea  a  more  lively  Turkey  red 
dje  than  that  of  Georgia,  and  both  are  preferable  to  the  Haeedonian  cotton.  Qooda 
wavin  of  dead  wool  oannot  be  well  dyed.  Cloth  of  mixed  cotton  and  wool  yam*  ra- 
qmi*  a  peculiar  treatment  from  the  calico  printer.  Bluee  ^o  not  take  well  on  eottoiL 

IndigDtine,  eartlkaminc^  CDrcumine.  oxide  of  iron,  oxide  of  chrome^  araeniuret  of  aot 
phor  aad  of  antimeoy,  ara  all  aubatantive  eolonn,  and  need  no  mordant  to  fix  tlMH ' 
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trat  tbw  Mwt  b«  pMBoBtad  to  th«  rtnff  in  &  boIdUb  «t«t^  or  iwdiMd  to  by  k 
sat.    Ibii  propoutioD  ii  well  illtutrated  in  the  indigo  dye. 


litUs  of  ft  copper  salt  added  to  fiMiiitate  the  jwroiidation  of  the  iron,  and  ita  comblna- 
(ioa  vith  the  ituS  Tlie  empyreumaticol  oil  of  pyroli^oua  acid  has  the  power  of 
retarding  the  oxidation,  and  prevectinE  the  corroure  action  of  the  ferric  acid  upon  ttie 
"      .   TTiei         ■  "'        -'  -^'     ■'    -!  '  ■        :..^..--    --.. 


fibres.  "Die  arsenioiu  acid  i»  employeirfor  the  vioUb  and  lilaca;  it  oombinea  with  the 
IrOD-Mdde  in  ita  normal  itate,  and  etope  it«  peroxidatioD.  The  cblor^no  lued  in  th» 
black  mordant  haa  no  tinctorial  operation,  but  it  connteracta  the  tendenoy  of  the  atarch 
thiekenen  Ut  ooagolato.  Sal-ammoaiao  and  nitre  are  also  in  manyouet  of  graat  aer- 
Tiee  in  mordanta;  ae  well  aa  the  mnriatea  of  potaih  and  aoda.  When  pyroli^te  of 
iron  alone 'ia  naad,  the  dyea  are  not  »o  rich  aa  when  «ome  pnrer  acetate  of  iron  u  added 
to  it ;  to  favour  the  more  ready  ozidiiement  of  the  metal,  whioh  ahonld  be  alwayi  intro- 
duced into  the  atnfiF  in  the  state  of  black  oxide.  The  baaie  pyrophoaphaite  of  iron  being 
eolabU  in  alkalia  makea  thna  an  excallent  mordant,  especially  with  ainrnmia,  whicE 


may  b«  dyed  imnudiately  after  impreiaian.    When  a  aolntion  of  sulphate  of  iron  ia 

mixed  with  one  of  pjrrophoephato  M  soda,  the  whitish  preoipitate  may  be  diiaolTed 

(after  being  washed)  in  water  of  ammonia.    Stteh  a  mordant  serres  wsli  for  a  madder 

ith,  and  ^ao  for  many  othen. 

Tin  cmtals  (chloretm)  dissolTed  in  th«  sulphuric  acid  of  NordhaoMD  to  ai 
ive  at  first  the  consistence  of  symp,  but  become  afterwards  soUd ;  and  being 


n  mordanta.    For  s< 


GentralMa  of  Calico  Printing. — L  Of  the  aolonrt  fixed  in  tlie  bmnid  way,  oi 


applioa 


water-batb,  and  with  concourse  of  mordante;  the  simple  {i«n<ra  are  derired  from  tho 
iplication  of  indigo,  carthamus,  curcuma,  catechu,  and  the  oxidee  of  iron  aifd  chrome ; 
le  peroxides  of  manganese,  and  lead ;  with  the  sulphide  of  antimony. 
].  From  indigo,  there  are  the  following  speoiea: — 
(1.)  The  bine  rat  or  blue  j^roond;  such  as  pencil  bla<^  china  blae,  blue  of  solid  appli- 
cation. Indigo  is  redaced  mto  a  solable  stale  by  grinding  in  the  moist  condition  and 
mJTing  100  partA  of  it  with  from  7  G  to  95  parts  of  green  sulphate  of  iron,  and  100  of 
qiiinViimn,  ]□  the  Vat  along  with  BOOO  parts  of  water,  and  stirring  vigorously  from  timo 
to  time.    The  vat  is  beat  heated  by  transmitting  steam  i  ■     ■  ■"        '     '  "    - 

means  the  indigo  vat  may  ba  prepared  for  ttctioo  in  the  c( 
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ifcmild  )m  traaqiftrent  and  of  ■  fine  ycUov  ha« ;  and  ihonld  hkve  a  nopferj  lookinf 
pdUde  OD  ita  mr&ce. 

To  inadre  complete  ulidiiemaDt  to  tlie  uidigo  in  the  labatanM  of  the  ittitC,  it  maj  b« 
padded  through  a  weak  tolution  of  sulphate  of  copper,  mizad  with  a  little  boiled  itarek 
and  gloe.     See  Ikdioo. 

ResHt  j>astes  (or  indigo  nxa;  eonuat  of  lolntioiu  of  the  copper  ulta,  which  act  oa  che- 
inlcal  pnociplee  by  fliniiahiiig  oiygea  to  the  indigo  and  thai  reodenQg  it  ioaolable  and 
■neapabla  of  entenng  the  fibree  of  the  (tuff ;  orthej  arecompoeed  of  pipe  clay,  mlphate 
of  lead,  and  each  article*  u  aet  mechanically.  A  reiUt  paste  with  smphate  of  xino  and 
ttlnm  uuwen  well  for  brief  immenioni  in  the  Tat,  and  it  waahes  eaiily  away,  lie 
aneniatea  and  phosphates  are  sometimei  nied  along  with  the  Mlti  of  eopper  to  pnitent 
the  fixation  ofthie  metal  T«diieed  upon  the  doth. 

nt  following  aT«  some  reedpla  for  reaerra  pastes. 

Not  L  ^r  deep  blnea     In  9  quarts  ot  water  diasolT^ 
13  pounds  of  sulphate  of  copper 
G        —        ae«tat«  of  copper 

4  —       nitrato  of  oopper,  at  IS*  B. 
B        —        gum  arabio 

5  —       pipe  clay ;  the  latter  two  being  Uuetauwi. 
So.  S.  Id  >  qnarta  of  water  diaaolTe, 

S  pound*  of  sulphate  of  eopper 
4  —  acetate  of  copper 
«!      —        nitraU  of  ooppor,  at  5«*  &  thiekwwd  with 

4  —       gnm  arabio 

5  —        pipe  day 

So.  L  For  ersTata.    In  g  quarts  of  watar  dUsolve 
B  pounds  of  sulphate  of  eopper 
4        —        aoetate  of  copper 

i        —        nitrate  of  oopper,  at  SO*  &,  thitkefiad  with 
4        —        of  gam  arable 
8        —        of  pip*  olsj. 

In  other  fbimula,  a  Uttle  alum  is  used ;  in  othen,  Terdigris  diMoWed  in  Tiaegar  is 
added  to  the  miztiir* ;  in  soma  a  little  cream  of  tartar  is  introdneed,  also  a  very  small 
qnantity  of  solphario  add  for  handkerchiefs  to  be  printed  on  both  sides.  In  9  qnarta 
in  water,  S  pounds  of  snlphate  of  eopper,  i  ponnd  acetate,  to  be  thiekenad  with  I 
ponnd  of  starch  and  1  pounds  of  ^nm,  ii  poonds  of  pipe  elay ;  llie  whole  bong  oolonrad 
with  L  pound  of  aoetate  of  indiga 

By  another  formnla  a  renat  paste  is  made  by  diawlving  in  B  ^ti  of  water,  SO  pounds 
of  folphato  of  line,  inoorporat«d  with 


H      —        of  lard 
oUts  oil 


'}  - 


oil  of  tc  ^  .  .   _  . 
of  mnoila^  at  S  pi 

An  Ac  aboTe  paste*  ahonid  not  be  thicker  than  what  is  absolntely  neceoary,  and  the 
doth  to  be  printed  shoald  be  highly  cslendered  ;  in  printing  with  blocks  the  workmen 
■hoold  strike  them  with  their  hand  and  not  with  a  mallet  It  is  adTisable  to  dip  the 
frame  with  itj  stretched  piece  of  cloth  in  milk  of  lime  before  plunging  it  in  the  vat ;  in 
which  it  should  receiTe  4  or  more  immenion^  with  airing  int^rrab  far  the  oiidiiemcnt 
oTthe  induro. 

Pencil  bltie,  a*  applied  by  lutnil — To  S5  qnarta  of  water,  add  12  pound*  of  car- 
bonate of  potash,  10  of  quieklime,  10  of  indigo,  12  of  realgar.  This  mixture  is  to  be 
boiled  for  2  hours,  then  poured  into  a  tub  to  settle,  when  the  dear  part  is  to  be 
thickened  with  gum  arabic  in  the  proportion  of  1  pound  to  4.  The  insoluble  matter 
is  treated  with  a  fresh  qnantity  of  water,  and  boiled  repeatedly  till  it  be  quite  exhausted, 
and  it  then  serres  ulterior  purposes.  For  this  prescription  may  be  substituted  with 
adrsntage  a  solution  of  the  realgar  in  caoetic  potash,  so  as  to  avoid  the  annoyance  intro- 
dneed by  the  time.  This  pencil  blue  has  been  of  late  successfully  applied  by  the  cylinder 
fma,  working  in  an  atmosphere  of  coal  gss,  to  prevent  the  oiidizement  by  the  atmo. 
spheric  oxfsen,  till  tlie  web  was  nil  unifonnly  printed. 

0/  Ihe  itglee  of  colour  derived  from  Carthamm  liagloiBer). — Safflover  being  washed  in 
pure  water,  i*  to  be  immersed  m  solution  of  carbonate  of  soda,  of  which  the  wei^ii 
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^nldin  uo  oaat  sscMd  tlwt  of  the  Mfflover;  for  an  eaxm  at  it,  <a- too  hula  nn 

or  at  too  high  a  temp«nture,  moat  be  avoided.    He  alkaline  eompoimd,  a«0<9d< 

mat«  of  to^  La  to  b«  poured  into  an  oral  tub.  having  a  diubann  pip«  at  ila  bottom, 
and  two  lupportj  at  eooit  «ad  of  tb«  tub,  for  bearing  the  piioU  of  the  red  roond  vhich 
the  cloth  LB  coiied,  and  which  ia  turned  bj  meam  of  a  handle.  The  liquid  being  ilightlj 
enper-seiurated  vith  lemoainice,  pawee  bom  orange  to  a  livelj  pink  hue,  and  beeoming 
eartAonuiM  ia  read;  to  be  depoaited  apon  the  cloth  as  it  rciolvea  in  the  tub.  Silk^ 
vhish  have  been  aulphured,  are  to  be  pravioiulj  paaaed  tltrongb  a  aoda  ba^  But 
brkhter  eoloun  ore  obtainad  upon  cotton. 

Of  the  itglt*  of  colour  dnivtd  frxmi  curcuma  [ttirmtria^  Thii  dr^  ia  em^oyad 
ohieflf  to  modify  the  tinta  produced  by  other  djes :  into  a  decoction  oi  it  any  kind  of 
goods,  cotton,  sUk,  wool,  or  linen,  being  immereed,  take  a  yellow  atain  without  any 
mordant.  Thu  anbatance  has  been  associatod  with  Braal-wood  for  priaUng  certaia 
kinds  of  silk  hondkerchieb  with  a  mordant  of  iron  and  aJninina. 

The  eoloart  derived /rom  amollo. — To  dye  doth  with  annc  tto,  an  alkaliie  daeootion  ii 
to  be  made  pf  it,  along  with  a  aolution  of  dextrine,  into  which  the  oloth  ia  to  be  plunged. 
It  needs  no  mordant,  and  affords  an  orange  brown  dj%  after  the  alkali  has  been  nen- 
tralized  by  on  acid  batL    A  aolDtion  of  peroxide  of  tiu  brightens  the  dye. 

0/tktt}iltio/prinliiab!l'>uanto/eaUchii.—\.  This  dye  stof^  aombined  with  the 

blue  vat,  produoea  very  fine  1 '    '        -  -    i     !- -  ,  ,     , 

quarts  of  water,  7}  pounds  of 

aal  ammoniaCi  and  10  pounds  of  gum  arabio. 

2.  To  9  qnarts  of  pyrolignous  acid,  put  three  ponnds  of  aat«ehn  m  fine  powdar,  whioh 
has  been  steeped  in  IS  qnarta  of  water.  The  mixture  ia  to  be  evaporated  at  a  gentla 
heat^  tilt  it  be  reda«ed  by  one  tenth,  altair«d  to  Mttle,  and  set  aaida  (or  nae. 

To  e  quarts  of  the  above  prepared  catechu,  there  are  to  b«  added  H  pounds  of  aal 
vmsouafl,  4  of  gun  arabie,  5  ot^pe  elay,  and  1  of  nitrate  of  oopper. 

Introducing  into  this  preparation  salts  whiohpranota  Mddatioii,  Om  shade  nay  be 
modified,  and  other  eoloni*  prodneod.  Tliu^  m  aiUmf  to  t  qaarta  of  the  above  tS 
quarts  of  acetate  of  protoxide  of  iron,  at  1 2°  B.  and  U  poondi  of  gum  arabie ;  or  adding 
to  S  quarts  of  the  above  catechu  preparation,  14  qnarta  of  water,  IS  of  mucilage  oon- 
taining  i  pounds  of  gum  per  quar^  and  S  of  protaoetate  of  iron  of  0°  S. 

This  oolour,  whicE  is  employed  for  cylindar  jainting,  may  be  extensively  modified ; 
the  a<ie(ate  of  iron  may  be  replaoed  by  a  mixture  of  acetate  and  sulphate,  or  even  by 
the  nitrate,  it  the  proportions  of  the  other  soluble  matters  be  ehaagea.  If  the  pnpmt- 
tions  are  to  be  rendarad  mora  oiidabl^  a  little  eorroaite  sabliMate'or  cUoiide  of  tin 
may  be  added. 

Catechu  wiUi  mangoaese  (aoetate  of)  either  alone,  or  with  adetate  of  oopper,  forms 
an  exoelleut  dye.  Oataohu  is  also  nnitod  with  »lVfli^  and  with  inlpliate  of  chrome^  or 
tartaro-acetate  of  copper  ;  chloi^oaleium  and  acetate  of  lime  Br«  likewise  introdncad 
into  the  fbrmuke  by  tome  priaten,  for  the  purpoaa  ot  keeping  the  mordants  moiit,  as 
the  colours  of  catechu  ore  thereby  rendered  richer. 

After  having  exposed  the  goods  printed  with  one  or  other  of  the  mixtures  fbr  some 
day*  to  a  humid  atmosphere,  from  a  faaiel  nut  tint  they  become  of  a  marron  hue.  The 
colours  are  then  fixed  by  iteaming  or  by  means  of  a  cbromate  or  ^Umc^  as  a  milk  or 


boileil,  H  qnarta  of  sdlntion  of  eanstio  soda  at  a  density  of  10°  B.  By  varying  the 
proportion  of  eatoohu  without  changing  the  ratios  which  exist  among  the  other  aob- 
stances,  atronger  or  hinter  shades  may  De  obtained,  but  enly  after  several  days'  dig«s- 
tioD.     Lime  ia  used  for  fixing  such  colours. 


sinoue  preparations  here  ei 
by  adding  to  10  quarta  of  ni 


a  portion  of  ammonia  Is  fonaed.  Six  days  are  reqoired  to  complete  this  compound. 
Towards  the  conclusion  the  sulphate  must  be  added  very  slowly,  otherwise  frothing  wilt 
ensue  in  the  Ihickening  liquor.  It  is  liquid  at  the  temp|eratare  of  BE>°  Fahr.  and  lias  & 
density  of  66"  to  67°  B.  When  cooled  below  that  point  it  has  a  tendency  to  crystallira. 
It  should  always  be  diluted  to  a  strength  of  from  18°  to  £2°  B.  before  beti^  used. 
To  dye  with  this  preparation  it  is  to  be  diluted  to  the  desired  degree,  and  put  into  t^ 
pod^ng  trough,  where  it  serves  to  impr«^ate  the  goods  uniformly.  They  are  then 
transferred  to  tbe  atove,  where  they  are  to  be  dried,  but  not  to  hardneea,  for  fear  of 
corroding  the  fibres  by  Uie  red  oxide  of  iron ;  they  are  next  passed  through  a  peculiar 
padding  machine  containing  a  weak  solution  of  carbonato  of  soda  mixea  with  a  little 
qnickUme.   In  proportion  as  the  cloth  ia  passed  through  the  bath,  and  itealkalin«m»tt«t 
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§rt*  ••Dilating  >t  w«*t  b*  labdliad  with  freih  loliiliAD  of  lodki  Hw  dotb  nuj  b« 
JOTCtliBd  Iij  a  wap-Utth ;  vid  Ixtl;  b;  the  dath-wkML  If  the  iron  onoM  tint  i»  not 
mmanoilj  dtcp  Sj  dm  opcnUiou,  it  in»j  b«  incrcMad  bv  another,  uid  i3w  r«nd«rad 
Mon  BniwriiL  A  Bixtor*  of  red  nramta  vl  iron  and  uE  amnonia  givca  ■  good  iron 
dje,and  with  periset  tafet v ;  or  one  of  red  nlphate  and  lal  anunotiUo.  O00&  paddad 
in  inMi  liquor,  driad,  and  Iban  padded  in  a  aolntioa  of  chlorine  cootainiDg  a  litu«  fr««- 
lim^  aeqnira  «  mod  rM(  ground.  IW  lolloping  prMcriptiooi  aan*  aa  rwiat  paitM 
far  theaa  djca.  lattqaantof  hot  water  diaolTa  alba,  of  thabiaraanatfl  of  potaih,akd 
add  to  tlMtolntion  aa  moiih  sarbonata  of  potadi  ai  togivgit  a  ali^t  alkaline  raaction. 
Dividing  Uii*  liquor  into  two  aqnal  part*,  thore  i«  to  b«  incorporated  with  the  fint,  10 
Iba  of  pipe-<^y,  and  to  b*  diMoIied  in  Uie  Mcood  ti  Iba  of  goM  aenegal,  with  1  of  a 
poand  of  »otl  aoap ;  the  two  are  to  ba  united.  Thii  reaiat  ii  to  a  cortain  degree  of  « 
w>«i'hanii^l  qnalitj,  for  A»  ferniginoaa  preparation  eanoot  touch  i^  without  Mtting 
the  £at  acid  of  the  *o^  at  libeitj  and  preventing;  the  •ntranoe  of  the  liquor  into  the 
poraa  of  the  welk 

White  reaiita  on  nut  ^romda  are  aleo  niade  with  a  mixture  of  tartarie  and  oaaKa 
wnda ;  aa  also  of  lima  joioe.  When  the  iron  oxide  ia  fixoi^  aa  in  tha  (etiui  BTanturine^ 
muriate  of  tin  ie  a  prttbrabU  diichaiga ;  aa  for  example : 


c€  tin  in  muiiatie  aeid.)  Thia  lor  printins  with  the  b[oi±.  For  printing  on  tho  di*- 
chaise  paat*  bj  the  ejander,  to  1  Iba  of  Uie  paele  are  to  be  added  4  Ibi.  of  the  acid 
wunate  of  tin  at  es°  S.  In  theae  preparatioaa  the  combinad  aotion  of  the  muriatio 
~  tin  ia  offioient  to  dieplaoe  t' 
oaad  to  the  ai^  0  ~ 
.  .^-.  diiaharge  upon  tl 
t^ii\b».«t  onlia  acid, : 
wpplving  thii  diaoha^  the  food*  ahonld  not  be  eipoied  to  a  hi^h  heat  to  dn  them. 
nnniatof  thtaetwoMseipUteBdatooryetalliai^  theMoondtodeliqueeo*.  U  dMarvee 
to  be  remarket^  that  whan  toda  ia  en^jed  to  precipitate  nwt  of  iron  upon  good^ 
the  tint  ia  mmh  deeper  than  it  ia  bv  lima> 

Of  llu  tUvtm  pf^iietd  k)/  di*aalit  of  duvma. — A  preparation  for  thii  ^i^oae  ia 
made  bjr  boiUns  togtUiflr  B  Itii.  of  biebromate  of  potash,  and  4  Ibe.  of  mnnatio  acid. 
The  moriatie  acid  eica«  i*  to  be  evaporated  o£  For  obtainiuf  deeper  (hadc^  araania 
ssid  i*  iutrodoead  in  determinate  proportioiu ;  as  fbr  example : 

To  9  quart*  of  water,  there  are  added  9  lb*,  of  biebroinate  of  potadi,  1 S  of  arMnioM 
acid,  and  20  or  23  lb*,  of  muriatio  acid,  in  order  to  deatro;  all  the  chromic  acid,  and 
that  the  chlorine  act  at  liberty  in  eoataot  with  the  water  and  the  araeniont  aeid  maj 
trantfarm  the  laat  into  ananie  acid  by  the  oxygen  (rf  the  deeompoeed  water.  When 
the  reacUoD  ba«  oeaaad,  a  fine  green  liquor  reault^  wbioh  U  to  be  evaporated  to  tli* 
dendtv  of  M)°  or  ti'  B.  to  diaapate  the  free  acid ;  care  should  be  taken  to  ^t  rid  of 
the  acid  czce**  either  bv  a  reKulated  heat  or  by  *oda.  Many  piece*  of  calico  are  dyed 
ft  fine  green  by  the  oxide  of  chrome,  and  are  very  faat. 

'nte  eolution  of  muriate  of  chnMM,  juet  deacribed,  at  a  deniitv  of  W  B.,  i*  to  b* 
thickened  di^tly  with  gum,  poured  into  a  padding  maehin^  then  dried  oarefolly  Ut  aid 
tbe  fisatioD  of  the  eolour,  and  finally  paised  throt^^  a  weak  bath  of  *oda :  to  oomplat* 
the  depoaition  of  the  oxide  of  ehrom^  ammonia  may  be  lubatJtutcd  tor  the  carbiniata 


of  loda.     Tbe  colour*  thu*  produced  are  pale  green,  or  grey,  but  may  be  deepened  by 

panng  the  cloth  through  a  weak  bath  ot*ulpbate  of  copper;  it  may  be  dec '    '- 

bv  mixing  with  areenio  aeid,  and  after  eome  dava'  repo»^  precipitatintf  th< 
of  chrome  on  the  itufT  by  paMing  it  through  a  bath  of  carbonate  of  eoda. 


bftketimpUgentTaderivtdfTom  oxide  afmanganeu. — Thi»  colour  is  generally  known 
by  the  name  of  nliimt  bittre,  and  Nmetime*  turka-head.  B^  impregnating  the  cloth 
wiUi  a  nentral  solution  of  acetate  of  manganese,  then  precipitating  the  oiide  with  an 
■JkaH,  exposing  the  good*  to  tbe  air  to  hvonr  the  oxidation,  or  psMing  them  through 
a  bath  of  chlonte  of  lim^  the  process  of  the  manganese  dye  may  be  executed.  After 
'  "le  good*  tbiaach  the  manganess  bath  over  g  rollers^  to  aeoure  miiformity  of 
n,  UMy  Aonld  be  dried  iaunediately  in  a  stove.  The  dye-bath  ahoold  eodtain 
quantity  of  Mudlage  mt  (nm  arabic  The  alkali  for  precipitating  the  oiide  of 
leae  in  the  padding  madiine  ahonld  be  canatic,  stfong,  and  heated  bv  a  steam  pipe 
to  ue  Doiling  point.  The  strength  of  the  alkaline  solution  should  in  all  cases  be  li" 
R:  and  Ibr  aoaM  paipoaw  even  38'  B.  This  alkaline  strtaigth  ia  requisite  to  seiw  the 
fibre  the  iustant  of  the  tissue  entering  tbe  alkaline  bath,  and  to  force,  by  the  eontraction 
which  it  aansa^  the  oxide  of  manganese  to  renuin  within  it  till  the  oxidation  is  com- 
pletad.  It  is  obvious  that  th*  bath  mast  be  kept  up  by  fresh  alkalL  Ths  two  last 
«Tlinda«  0/  the  &Bma  sboold  be  heavily  loaded,  so  as  to  render  the  goods  a*  dry  as  pos- 
■dU.  a  passage  through  solution  of  ehiorine  is  in  general  advantageous  to  complete  tbe 
Vol.  L  ST 
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oiidBtioD  of  the  mangknese.  A  more  economical  proe«M  -vonld  be  to  add  an  Midv* 
lent  ot  >al  ammoniac  to  an  eqaivaUiit  of  ehlormannaeae,  and  to  make  the  aolntioa 
alkaline  witii  a  tittle  amnwDia.  The  gooit  padded  m  this  Uqaor  misfat  be  dried  vitb- 
oat  Hak  of  injary,  and  be  then  finished  in  tlie  bath^  fint,  of  milk  of  lime,  and  nazt  of 
ahlonDe :  or  at  once  in  a  mixture  of  the  two. 

Hie  ahadea  vitb  a  foondstion  of  manganese  are  often  modified  in  rariDng  vays  ;  aa 
by  adding  to  the  miitnre  a  certain  quantity  of  acetate  of  lead,  vhence  reenlte  chlarlead ; 
While  in  paauns  into  the  solution  of  chlorlime,  the  lead  ie  transformed  into  peroxide^ 
wboa*  browniaS  yellow  added  to  the  tint  of  the  manganese  prodnoes  a  yellowish  east 
Mid  a  velretj  aspe<:t.  Bometimee  some  salts  oriron  ore  added,  which  decompoeed  and 
perozidiEed  along  with  the  u!ta  of  maaganeae  give  shadea  which  resemble  aventurina^ 
the  more  closely  the  larger  the  proportion  of  iron. 

bine  shade.  'luCo  either  tha'niordant"or  into  tbe  ferrocjanide  pet  the  quantity  ofmuriat* 
of  tin  neceasary  to  giTe  the  bine  its  purest  tint.  The  discharge  is  performed  nsnallj  at 
two  operalaons,  by  tiie  fiist  the  ferrocyauore  is  decomposed  by  &  powerful  base  (potaabX 
which  forms  a  yellow  cyanore,  and  hberates  tbe  iron  oxide;  by  the  second,  weremoTs 
the  iron,  by  the  mtervention  of  an  acid.  But  the  success  of  this  second  operation  depend* 
on  tbe  energy  of  the  first,  and  especially  upon  the  washings  which  follow  i^  and  whieh 
on^ht  to  have  carried  off  the  whole  of  the  ferrocjanure :  othetwiae  the  pretence  of  tfa« 
acid  would  regenerate  the  blue  npou  the  pointe  vhieh  ihoold  remain  clear  of  it.   Ilia 

fiiecee,  after  being  dried  and  calendered,  receive  an  impresakm  with  oanslic  potash  ley 
thickened  with  gnm),  and  which  in  eTery  case  should  markatleaat  14°  B,,  in  order  to 
make  the  texture  contract  or  shrink  snitably,  and  furnish  a  precise  or  sharp  print.  It 
is  then  to  be  rinsed  and  wadied  in  tbe  dash-wheel  so  aa  to  olear  away  av^  thing  bnt 
the  oxide  of  iron  from  the  cloth  upon  all  points  tonehed  bv  the  alkoU  The  piece  ia 
then  immeraad  in  water  acidulated  with  muriatic  or  salphnri»  acid,  till  the  oxide  of 
iron  haa  entirely  disappeared.  By  adding  to  the  potash  a  little  tartrate  of  potash,  tha 
oxide  of  iron  Ihmi  Uie  Prossian  blue  enters  into  combination  with  tbe  tortsrio  aci^ 
and  {[o«t  off  in  a  great  measure  with  the  subsequent  waahinga. 

Thi*  at^e  may  a&o  be  executed  npon  silk  and  woollen  goods,  but  great  precaution 
must  be  used  to  avoid  injuring  the  texture  by  the  stroni  alkaline  ley.  Silt  handker- 
chie&  are  first  passed  for  about  thirty  minutes  through  a  bath  of  nitrate  of  iron  of  4°  B^ 
then  through  running  water,  next  throng  the  daah-wheek  They  are  next  put  in  a  bath 
of  clear  and  cold  lime  water,  in  order  to  decompose  the  salt  of  iron,  and  to  fix  the  oxide 
npon  the  etuff.  It  is  now  rinsed,  and  Sent  throDgh  the  dash-wheel  before  proceeding 
to  dye  it;  which  is  done  by  passing  it  through  a  tub  sharpened  with  a  little  sulphurio 
acid,  and  containing  a  small  quanti^  of  ferrocfanure  of  potash.  jUter  working  tha 
cloth  fifteen  or  twenty  minutes  in  this  bath,  a  little  more  acid  and  ferrocyanure  are  in- 
troduced, and  the  passage  of  the  cloth  ia  resumed  during  fifteen  minutes  more,  which 
time  is  usually  sumoient  to  produce  the  dtdred  tint  It  might  be  better  to  decompose 
previously  in  a  separate  vessel  the  ferroeyannre  by  addiug  to  one  equivalent  of  it  in  so- 
lution two  eqniTuenta  (tf  anlphDiic  acid.  Hie  mixture  <rf  sulphate  of  potash  and  fer- 
roeyanio  acid  Uience  reaolting,  ahonld  be  poured  by  degrees  into  the  dyeing  bath,  tU) 
the  due  lint  ia  produced,  or  tlie  oxide  of  iron  on  the  cloth  beeomes  saturated.  When 
the  ground  has  D«en  thus  dyed,  the  discharge-printing  may  be  proceeded  with  at  already 
directed.  Muriate  of  tin  may  sometimes  be  tubatitnted  for  oci^  for  addifying  tbe 
ferrocyanure  ot  potash  in  the  act  of  dyeing. 

By  substituting  oxide  of  copper  for  oxide  of  iron,  a  crimson  oolour  iaohtained  with 
the  ferrocyanure. 

AMOn  hhu  ;  tohiiion  of  indigo  in  wulpbitrie  add. 
This  blue  dye  ii  given  by  pasting  the  cloth  mordanted  with  base  of  alumina  throudk 

tv..  !"'^'~'  -"'ulion  of  a  proper  degree  of  strength.    It  enters  r' —  --  —  • Ji~»  — 

lio  green  ^es. 
Tftsjmwra  of  ttj/lti  derived /mm  tnaddtr  an  mi    . 
niare  ar^  1.    Plain  grounds  upon  ordinary  cloth ;  albuminous  mordant 
2,  do.  ;  iron  mordant, 

S.  do.  ;  mordant  of  alumina  and  Itm^ 

i.  do.  ;  mordant  of  chrome, 

S.     nain  printing;  white  reaerre  with  mordants  of  alumina,  iron,  or 

ehrome, 
t.  da  white  ditehai^  nptni  common  madder  dye. 

I.  do.  wbite  dischartFe  od  oiled  cloth,  with  madder  d^e 

mordants  ot  iron  (violet  and  lilac)  npon  the  srj 
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mUijmitid;  prill tingvith  alnmiiu  mordaiit  fat  r«d  utd  pink  upon  tha  s^indw 

WJiiU  griKmd;  printing  an  mordauta  of  alniDin*  and  iron. 

W^ite  gratnd ;  printiag  on  mordanU ;  for  red,  Tiolat,  plHM^  blaok ;  a  biiuvy,  tkM» 
fald,  and  foorfald  niuoii  of  Uieaa  eoloon. 

Whitt  gnmnd  ;  printing  on  mordant^  (or  r«d,  riola^  or  p«M ;  Mparata  or  oombmad ; 
bj  the  btook  or  Fcrrotins.  Plain  grouad  upon  Mied  mordanted  doth :  witb  alnmuiA 
ot  iron.    Tnrker  rai^  at  riolet  oiUd. 

""  "  "''  '  at  of  iroD  and  alnmiiiK  umb  aiI^u  wi#m<. 

tioIiA  f^  (ib^  and  Jifar.  of  wUi^  tho  b*M  i*  pTToligttita  of  iroB.'or  tl  . 

aettate;  radanddwppaaa^  vbaaamofdantiaamntitraof ahiminoaawidironliqno 
liatlj,  Uit  wnlr*  i»  bidu  iied  by  maana  of  the  oiide  of  eiiroua. 

In  oTory  print  wor^  three  prindpal  morduil*  an  pnjMred  beforehand  in  a  eertaia 
itat«  of  eonoentration,  vhioh  ar*  dinrtod  when  wantod  vith  vatw,  bnt  more  biaqnantlj 
with  EiuD-wat«r,  and  Tinagar. 

A.  Mord«Dt  for  red  i*  nude  vith  IW  qoarta  of  boiling  water  in  which  bm  dtmtlTed 
ISOpoondiof  alum;  and  theo  IBOpoiuidi  of  pTralignita  ti  lead  kdAtd. 

B.  Mordant  (or  red, 

100  qaarta  of  vator,  in  which  are  diaolTsd, 

10  ponndi  of  alum,  48  pounds  of  acetate  or  pjrolignito  <tf  lead,  M  piniBdaof  Mt>> 
Mnate  of  aoda  (eijiU*]^  4  pounda  of  rnnnate  of  tad^ 
OL  Mordant  (or  red. 
In  100  qnarta  of  boiling  water  are  to  be  diaaolra^ 
M  pounda  of  alum ;  and  tben  to  be  added, 
GO  ponnda  of  pjnjllgnite  of  lunc^  and 
6  ponnda  of  «oda  carbonate  in  crjitata. 
Bed  Mordant 
To  Afl  quacla  of  decoction  of  If^fwood,  add  lOO  qnarta  of  boOJu  water;  anddiMcAr* 
b  this  mutnre  61  poundi  of  alnm,  Gfl  ponndi  of  pyrollgnite  of  lead,  and  t  pou&da  dl 
wda: 

Other  mordanta  ai „.  , .j  _ 

le  into  which  an  adnixtare  ol 


logwood  djee.    Tbeetjiee  ofprinting  derived  from  muudooToan  are  innnmerabla;  bat 
allproceed  on  the  principlee  already  laid  down. 

Caiieo  PHaling  by  Steam. — All  textile  flbreadonot  attract  oolonring  matten  toUiem 
wiOi  an  eqaal  power,  but  thev  may  bf  rendered  capable  of  aetina;  with  more  or  leaa  (oroa 
by  adventitioua  aida,  of  wbich  the  ase  of  it««m  conjoined  with  tAe  «alte  or  oiidea  of  tin 
foma  two  of  the  moat  reniarkabl&  The  mnriate  or  cbloride  of  tin  iidwomposed  by  the 
•etion  of  water  intu  muriatic  acid  and  oxide  of  tin,  the  flnt  of  which  it  expelled  by  tha 
heat  of  atcam,  or  it  may  be  nentraliied  by  the  interrention  of  a  eaturating  aubatanoe ; 
while  theaeeondiineTerMtat  liberty  in  preaence  of  cloth  without  making  auch  a  body 
with  it,  aa  to  reaiat  all  the  meaiia  of  oiacharf^  employed  for  the  remoTal  of  th«  other 
■abataneeah  and  withont  fixing  at  the  aame  tuna  on  the  fibre*  the  eokmring  matter  pro- 
^onaly  nixed  with  it.  Tbeaaine  rcaaoning  may  be  applied  to  the  mnriabe  of  almmna. 
Oxalic  acid  folfila  at  onea  the  function*  of  theae  two  aalina  compoonda.     It  ia  an  agent 


•mployed  to  remore  the  oijde*  or  the  mordante ;  and  thia  application  ia  baaed  npon  tha 
■Auity  which  it  haa  for  alnmina  and  iron.  When  depoeitea  upon  a  mordaDted  clotl^ 
it  may  either  make  tha  whole  of  the  oiide  djaappear,  ii  oaed  in  aofficient  quantity,  or  it 
intiially,  it  the  contact  be  prolonged  at  the  ordinary 
expoeed  to  ateam.    It  ia  thereby  eaay  ta  explain 


It  may 

nay  reatore  it  in  whole  or  in  paif 

temperatnre,  or  immediately  when  _, ^  — j _ 

•artain  idienomeDa,  ainee  by  its  enercelicaUy  diaaolring  the  oiidM,  it  pr«MrTM  them 
ia  aolntion  dnringthe  whole  period  of  printing  them,  and  then  qailathem  aodertheiii- 
Aaaaea  of  aataamheat;  audleaTMthemon  the  cloth  in  all  tb sir  propertiea  when  alone. 
It  ia  to  thi*  peculiar  property  of  tha  oxalic  acid  that  we  mnat  aacribe  the  aoUditj  of 
certain  topical  bUok^  for  which  it  ha*  been  long  employed. 

"nie  tartrates  and  tartaric  acid  concur  aho  to  t^e  eame  end ;  but  the  affinity  of  thi* 
acid  for  the  baae^  and  the  force  with  which  it  maak>  them,  render  it*  application  mora 
limited  than  the  oxalic  acid  It  ii  naeftil  for  effecting  diaplaoemeot^  and  Ibr  preaerring 
«ddaa  in  aolotion,  *o  a*  to  inatira  bomo^eity  to  colonra 

Aeatie  aeid  mten  al*o  aa  an  ingredient  into  steam  printing;  poMtMing  ■  wdramt 
9TI 
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poTflT  difbMDt  fron  tfca  otker  teiAt,  ud  bong  npplkabiA  b  a  itete  of  MMMitnljoa 
without  corroding  the  tumw^  it  U  ap^cd  in  oironmitaniM*  There  cnlMtuioei  of  ■ 
mare  or  imt  nmnoiw  natora  need  to  b«  Kept  in  i^Dtion  in  order  to  being  printed  oa; 
trhilit  quitting  under  Uie  influence  of  heat  the  baaea  villi  whieh  it  1*  awodated,  it  allovi 
them  to  ooDtraeb  an  intimate  onion  with  Uie  (tnfik  The  ealta  of  copper  and  ohcomate 
of  potaih  are  employed  to  perform  the  oxidiajng  power  of  the  sbient  air. 

The  colours  fiisble  hy  steam,  sfter  h&ving  been  loitably  thiokene^  are  to  be  priMad 
vith  the  nicety  ^propriate  to  each,  aad  the  Roods  ooTared  wiUi  them  ihoold  be  {^evi- 
mdy  upoeed  liir  some  timetoa  damp  atmosphere.  In  the  ateaaung  prooess,  Uh  goods 
are  coiled  round  a  perforatvd  hollow  of  Under  chained  with  steam  by  a  central  pipe,  or 
they  are  exposed  on  frames  in  single  pi««<e  withont  mataal  contact  in  wooden  oaaea  (iil«d 
wlai  iMam.  Care  must  ha  had  to  prefent  tha  drntpiog  down  of  oondmwed  steam  npoa 
the  yooda.  When  rolled  up  in  a  eylindrioal  form,  thej'  an  wrapped  in  blanket  staff  Of 
late  years  eoQtrivances  bare  baen  made  tok*^  tlie  dothmonngitithaateamso  at  to 
i«e^Tetb«eqnaIbene&tofilaaotioa.  Agraat*arietyirfotherfonns< '"  '  '  '  " 
are  in  use,  according  to  the  fancy  of  the  operaton.  Snt  in  all  aaaea 
redvitdanoa  of  highly  elastie  steam,  of  vasioijlar  quality,  wludi  ii  *< 
It  to  bubble  op  Ihroagli  a  rtratnin  of  water  lyiif  on  the  bottom  of  i 

CALOUEL.  {ChPirur4  dt  Merean,  Fr. ;  VtntoMtt*  QuKktOber,  Qerm.)  The 
mild  protochloridc  of  mercury.  The  raanQfaetQre  of  thin  snbstanoe  upoo  the  great  scale 
may  be  performed  in  two  ways.    The  cheapset  and  most  direct  conaista  m  mizmg 

.  IF  till 
\  solution  of  t  part  of 
common  aait  is  muda  in  S2  parts  of  distilled  water,  to  which  a  little  muriatic  acid  is 
added:  and,  when  heated  to  nearly  the  boiling  point,  it  is  miied  with  thomerenrialsola- 
tiou.  The  two  asKs  exchange  bae«i,  and  a  protochloride  of  merciur  precipitates  in  a 
white  powder,  which  after  being  digested  fur  some  time  ic  the  aciauToua  supernatant 
liquor,  is  to  be  washed  with  the  greatest  care  in  boiling  water.  The  circumstances  which 
maj  ii^ure  the  procees  are  the  following : — 1,  When  leas  mercury  ia  employed  than  the 


•nblimate  with  thecommonsalt,andcanaesaproporUonaldefaleation  ofcalomeL     %.  If 

■'     ■■  .     '   ".         lofmi:"      ■■  ..... 

0  "down,  which  cannot  be  remove 

I  to  the  bland  oaltMneL    The  ad 

ates  this  daug 


the  liqnorg  are  perfectly  neutral  at  the  moment  of  mixinE  them,  tome  sabniti 
eury  is  thrown  down,  which  cannot  be  removed  by  waahing,  and  which  give 
eontamination  to  the  bland  oaltMneL    The  add  preaeribedin  the  aboTS  fon 


water  or  spirile  to  repreas  the  noxious  dost  during  the  tritnratian.    The  m 
introduced  into  a  glass  globe,  and  aublimed  at  a  temperature  gradually  raised.    TSm 
quickailrer  combines  wi^  the  deutochloride,  and  converts  it  Into  tha  protochloride,  oi 


"  Frepare  an  oxysulphete  of  merenr  j,  by  boiling  26  ponnds  of  mereniT  wilk  SB  ponnda 
of  anlp&arie  acid  to  dryaeea.  Tritwvte  31  ponads  of  tbii  dry  salt  with  30  pounda  4 
onccee  of  mereury,  unul  the  globules  dinppear,  aud  then  add  IT  pounds  of  oommov 
salt.  T^e  whole  u  to  be  thoroughly  mixed,  and  sublimed  in  earthen  resseli.  Between 
46  and  48  pounds  of  pure  calomel  are  thus  produced:  it  is  to  be  watbed  audlefigatod 
in  the  niuol  way-*  l%e  above  ia  the  prooeis  used  at  A^theoaria^  Hall,  London.  TIM 
oxytnlphata  is  made  in  aa  iron  pot;  and  the  subliniation  is  performed  in  earthen  T«» 
■eu.  The  eryatalline  orust  or  coke  of  calomel  should  be  separatad  from  the  aoocHnpagLy- 
In^  grey  powder,  which  is  nearest  the  glass,  and  consisU  of  meronry  mixed  widi  eec> 
rosive  sublimate. 

An  inseaiouB  modiflcation  of  the  latter  process  (br  which  a  patent  now  «:qHred,  waa 
obtained  by  Mr.  Jewell,  connate  in  conducting  the  aublimed  vaponn  over  an  esteoaiTa 
■urQice  of  water  contained  in  a  covered  oiateni.  Thn  calomel  thus  obtained  is  a  supe- 
rior artiole,  in  an  impalpable  powder,  propitious  to  ita  medical  efficacy. 

Thi  presence  of  corrosiTe  sublimate  in  calomel  is  eoaily  det«eted  by  dignting  alodkol 
upon  it^  and  testing  the  decanted  alcohol  with  a  drop  of  caustic  potash,  whan  the  ch*- 
racteristic  brick-coloured  precipitate  will  fall,  if  any  of  the  poisonous  salt  be  prasantL  . 
To  detect  subnitrate  of  mercury  in  calomel,  digsst  £lute  nitric  acid  on  it,  and  twt  the 
acid  with  potaeh,  when  a  precipitate  wiU  fall  in  ease  of  that  contamination-  As  it  ia 
a  medicine  so  extenuTelysidDunieteTed  to  children  ataveryteudwage,  ita  purity  ought 
to  be  scmpulouslv  watched- 

118  parte  of  calomel  contain  100  of  qnioksilTer 

A  patent  V8«  obtained  in  September,  1811,  by  Anthony  Todd  Thornton  IL  B, 


CALORIPJSE  OF  WATER.  U9 

te  bB  innnYvd  mednd  of  ucnnfHtBriitk  mIodmI  aad  eorrorin  nibliiiiate,  n 
faBowi:— 

lU*  inrentian  coMiA  in  eambiDu^  eUorine  in  the  iUt«  of  M  vith  th«  Tapoor  of 
Bi«r«iiuy  or  qnkkiilTflr,  in  ordar  to  prMaae  oalomal  «nd  onrcniTa  mblimaU. 

Ibe  appantna  amplojed  conurta  of  a  gla^  eartiicnirar^  or  other  nit«bla  VMwl, 
■uranted  m  hriek-vor^  and  commnnieating  at  one  end  with  a  la>^  air-ti^t  chamber. 
Bod  at  the  other  end,  b;  meana  of  a  bent  tobc^  with  an  alembic,  aneh  as  ia  gtnerallir 
Med  in  generating  chlcriBC  gak  The  alembic  is  chareed  with  a  mLitnTe  of  common 
•ai^  binoxide  of  manganeae  and  solphnrie  acid,  or  of  hjoozide  of  manganea*  and  mn- 
riatie  aeid,  in  order  to  produce  chlorine  faa. 

"*    ~     '      *  -j-i  .1.7  --.  !-  ^  fon<rw»: — A  quantity  of  n 


.  d  M(fi  Fahr^  bj  meana  of  an  open  fire  beneath.  The  phlorine  ga*,  m 
ft  ia  genetml«d,  paaaesftvm  the  alembia  throngh  the  bent  tube  into  the  gtaaaTeeMl,  and 
there  eombiniag  with  the  vapaor  of  the  mercnry,  fonna  either  eorroaire  nblimate  or 


oalomel,  accordinK  to  the  quantity  of  chlorine  gat  emplojed. 

Ilie  product  it  foDud  at  the  bottom  of  the  air-tight  chamber,  and  iBaj  be  remoTed 
Aom  the  ume  through  a  door,  when  the  operation  ia  flniahed. 


According  to  the  patent  of  Hr.  Joaiah  Jewell,  the  *aponr  of  ealomd  wa«  t«  b« 
fa«iianiitted  into  a  Tcaael  containing  water,  in  order  to  condenM  it  at  once  into  aa 
impalpable  powder.  Bat  thii  proeea  waa  beaet  with  many  difflcnHi«&  Tbe  T^mor 
of  the  calomel  waa  afterward*  introdneed  into  a  laige  reeeirer,  into  whiek  ateani  wh 
Hmaltaneoudv  admitted ;  but  thia  plan  hai  also  been  finind  Ut  be  preearnna  in  tbe 
aBcntion.  Tlie  beat  waj  ia  to  attbKme  the  calomel  into  a  ten  large  ehamber  from  an 
ironpot,in  tbeaamewajaatheflowanofanlphnrarefbrmed:  Tbe  great  body  of  cool 
dr  aerrea  to  came  the  precipitation  of  tbe  calomel  ia  afinelv  comminuted  state:  It  fi 
afterwarda  waahad  witti  water,  till  thia  is  no  hn^erooloiired  W  anli^nretted  hydrogea. 
CAXORtCX  The  chemical  name  of  the  power  or  matter  of  heab 
CALORIPEBE  OP  WATER.  [Catoriftn  ^tn,  Fi-i  H'atMrlMlnMf,  Oem.) 
b  the  lykilomairt  Ttchiiolagiqat,  vol.  ir.,  piAlbhed  ia  1613,  we  Sad  the  ftdliTwiiif  de- 
•eriptton  of  Ihis  apparanit,  of  late  year*  to  naeh  empkyed  la  Ureal  BrtlalB  tbt  beali^ 
Bf  aeivatorica,  fte.,  by  hct  water  drtnlatlDg  in  pipe*  >— 

■■This  mode  of  bnlinn  is  analognnt  to  that  Ij  itore-ptpet  i  it  b  eAcM  by  the  eiten- 
htion  of  water,  which,  like  lir,  it  a  bad  coDdactor,  hot  may  serre  a*  a  arricr  of  calorit 
hf  tU  motditr.  TVs  maf  readijir  fonn  an  idea  of  the  appatttnt  which  has  been  aDtdored 
fer  thb  pniposc.  We  adapt  ro  the  upper  part  oT  eKfaer  a  deae  kettle,  or  of  an  Ofdiaary 
crliRdrte  boiler  *,  fig.  It*,  a  tabe  a,  whiefe  rises  to  a  eenaia 
taeighi,  then  deseeods,  naltia;  scTfial  ftaaosiiies  with  a  gentle 
slope  till  it  reachct  the  leTcl  of  the  botlom  oTthe  boiler,  towboM 
lowest  pan,  aa  that  which  b  least  healed,  it  i*  fltted  at  o. 
At  the  hi)Ae*i  point  of  the  tnber  we  adapt  a  vertical  pipe,  dea- 
lined  toserra  as  an  onOel  lo  ihc  steam  which  ma;  be  Ibnwd  if 
the  temperatuTc  be  too  much  raised  i  tl  serres  also  ibr  the  es- 
ape  of  tile  air  ctprlled  Horn  tbe  water  by  the  beati  and  h  per- 
mils  the  boiler  to  be  TP^eniahed  fVon  lime  lo  tfane  at  the  wbI« 
b  dissipated  bf  eraporaiion ;  laallr,  it  it  a  tabe  of  safety. 

"The  appaiatus  being  thus  airaaged,  aad  all  tbe  tubes  at 
weD  at  the  boiler  SEed  with  water,  if  we  hiadle  Bre  hi  the  rrat* 
D,thellnE  portions  of  water  heate<l,  haviag  become  qteeificaUy 
lighter,  will  tend  to  rise  i  tbej  will  aetnanr  meant  into  the  ap- 
per  part  of  the  bailer,  aad,  of  course,  enter  the  tnbe  ■  ri  at 
the  same  lime  an  eqniralenl  qaaatiiT  of  water  will  reenter  tb« 
boiler  by  the  other  eitremitT  c  of  the  tnbe.  We  pereeire  that 
Uieae  timultaneous  mcnemenls  will  deiemdne  a  elrcalation  ia 
Ac  whole  III  net  of  the  liquid,  whieb  will  eontlane  as  long  as  heat  it  generated  in  the  fire- 
plaee ;  and  if  we  aoppoee  tlut  the  lubes,  ihroughonl  their  diiereat  windings,  an  applied 
against  the  walla  of  a  chamber,  ot  a  store-room,  the  air  will  get  wanned  by  contact  with 
Ibe  hat  •nrfteea ;  and  we  may  aceelenite  the  wataung  by  MulU^riag  these  eontadt  in 
Ike  mode  iadieatel. 

"Thit  cMlarifirt  eannot  be  emploTed  to  nteADy  at  thote  with  heated  air,  whtn 
t  is  wished  lo  heat  large  apaitmenta.  In  fhct,  the  pattage  of  heal  ihrangh  melaDic 
piatals  m  the  ratio  of  the  diflerenee  of  temperatare  aad  qnaality  of  the  beating  iBrihce*. 
In  Ike  preaent  case,  the  tewpcratmre  of  tbe  water,  withoat  preannc,  in  the  InbM,  mnii  be 
dways  aader  VXP  C.  (212>  FX  eren  in  tbcae  potals  where  it  Is  most  heated,  and  lett 
tftn  m  all  tbe  other  pnnta,  while  the  temperatnre  of  the  flues  in  air  tUmu,  heated  diraetll 
br  the  pradaett  of  combustion,  may  be  greatly  bigbci.    la  Umm  mnt»,  aism  the  jifim 
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nuyinUunitiiieoDTtDiaiioahaTaBlu^diKaletar,  uid  praaenteoiueqnantljftlHv*  heal- 
ing anrfsce ;  whereM,  vith  the  vater  ealonftrt,  the  prearare  ezereued  bj  liquid  upon 
the  lides  of  the  tube*  balaa  in  the  ratio  of  the  uirfece^  we  are  obliged,  in  order  to  avoid 
too  great  preaaure,  to  emploj  a  multitade  of  Binall  tnbea,  whioh  i*  eqteoiive.  Laatlv,  if 
the  boi-«mlcr  circuboioa  u  to  be  carried  Ueh,  m  maj  be  often  necewur  in  lo^r  baild- 
Pkgt,  tbe  preunre  remlting  (mm  the  great  elcTatioD  would  call  for  proportional  thicluew 
in  the  tubes  and  the  boiler :  for  ibeee  reasons,  and  others  which  we  shall  state  ia  Ireaiiog 
of  heating  by  steam,  il  appean  that  water  caaDol  be  adTantageooslT  anbatiiuled  for  air 
or  steam  in  the  applieatiou  above  staled  i  jei  this  mode  of  heating  praantt  rerj  decided 
advnntagts  where  it  U  uteful  to  laiie  the  temperature  a  snail  nniaber  of  d^reca  in  « 
naiibrm  manner."    See  Incdbition,  abtificiax- 

"M.  Bonntmain  appliedi  with  much  saccess,  these  ingenious  proeesees  of  heatiag 
bj  the  eircnlatioa  of  water,  to  maintain  a  rer;  equal  tempenuare  in  hol-hantes  (urm- 
AoKdu),  in  stoves  adapted  to  artificial  incubation,  and  in  preserTing  or  quickening  rega- 
lalion  wUhin  hot-houses,  (h  outside  of  their  walls,  during  seasons  uuprDpilions  to  horti- 

"  Since  the  eapaeily  of  water  for  heat  is  very  great,  if  the  maw  of  it  la  a  cirenlatioiw 
apparalni  be  very  considerable,  and  the  eircnlatioa  he  accelerated  by  proper  amogeinents, 
as  bycoolii^  the  descending  tube  exterior  to  the  stove- room,  we  may  easily  obtain  by  tuck 
means  a  moderately  high  and  nniform  temperature,  provided  the  beat  penetaied  in  tlw 
fire^daee  be  tolerably  regnkr.  We  may  ^silj  secure  this  esteatial  point  by  the  aid  of 
the  Jlrv-regoXafor,  an  iMtniaent  iaventM  by  H.  Bonnemain,  and  which  is  described  n^ 
dcr  the  article  iHcUBjtTioN,  beeanse  there  its  ase  seems  to  be  indispensablek" 

From  the  above  quotation,  end,  more  especially,  from  the  evidence  addneed  in  the  ar- 
ticle Ikcusatioh,  we  see  how  little  claim  the  Marquis  de  Chabanne*,  or  any  of  his  fnl- 
iowers,  can  have  to  invention  intheir  arrangements  for  heating  apartments  by  the  eslnriia 
motions  of  the  particles  of  water,  enclosed  in  pipes  of  any  kind. 

GALOTYPE  is  the  name  given  by  Mr,  Foi  Talbot  to  the  art  inventfld  by  him,  of 
makiog  piotures  on  paper  or  other  suuh  surfaces  bj  the  igsncj  of  light  It  u  merely 
a  mod^ed  kind  of  pMott/grapk;/,  The  processa  is  as  followi : — Dissolve  100  grain* 
of  dystallizad  nitrate  of  luver  id  B  ounoes  of  distilled  water,  and  bruih  over  the  paper 
(Whatman's  sized  post  answers  well)  with  s  soil  brush  on  one  side  only  with  Uiis 
solution,  and  mark  the  side.  When  nearly  dry,  dip  it  into  the  tolutioa  of  iodide  of 
potassium  (for  only  a  few  miautes),  containing  BOO  grains  of  that  salt  dissolved  in  a 
Innt  of  water.  As  soon  as  the  paper  is  oompletelj  imbued  with  this  solution,  itshonld 
be  immediately  washed  in  distilled  water,  drained,  and  hung  up  to  dry.  This  paper  ia 
to  be  kept  for  subssqnant  use  in  a  portfolio,  and  carefully  secluded  from  light 

Next  oisBOlve  100  grains  of  silver-nitrate  in  i  ounces  of  distilled  Water,  and  add  to 
Ute  solution  one-sixth  of  ila  volame  of  strong  acetio  acid.  Keep  this  eolation  in  the 
dark.  Make  a  saturated  solution  of  gallie  aeid  in  distilled  water.  When  it  is  re- 
qnired  to  make  a  oalotype  pictore,  the  two  liquids  last  descnbed  are  to  be  mixed  in 
equal  quantitiea,  bnt  oiuy  so  much  as  is  needed  for  the  operation.  With  this  gallo- 
mtrate  of  oilver  a  sheet  ofthe  silver  iodide  paper  is  to  be  washed  over  apon  its  marked 
tide  with  a  son  brush,  an  operation  to  be  performed  by  candle-light  After  half  a 
minute,  the  paper  being  dipped  in  water,  and  dried  lighUy  by  preesure  between  folds 
of  blotting  paper,  beoomee  so  exceedingly  sensitive  to  light  as  to  take  a  pietorial  im- 
prestioQ  in  the  camera  in  a  space  varying  from  one  seoond  to  five  minutes,  according 
to  the  brightness  of  illuminatioD.  Iiie  camera  should  be  mounted  with  a  meniscnt 
Un^  in  an  adjustable  tube,  so  as  to  throw  the  ima^  qf  the  object  to  be  calotyped  upon 
a  vertical  pme  of  roughened  glass,  in  the  posterior  side  or  wall  of  the  wooden  box. 
Whenever  the  foons  is  eorrectly  ai^usted,  the  glass  is  withdrawn,  and  replaced  by 
sliding  in  a  groove  a  frame  with  the  prepared  sheet  of  paper  fixed  flat  npon  it,  the  pr*. 
pared  side  towards  the  lens,  bnt  screened  from  light  by  a  card  or  thin  board.  i;iie 
telescope,  wbieh  has  been  invented  for  caiotype  purpose^  bj  Dr.  Petrval  and  It 
Voigtlander,  of  Vienna,  is  recommended,  in  preference  to  all  otbei^  by  Hr.  Tolbo^ 
'  "    '  >r  taking  portraits. 

r,  after  exposure  for  the  due  time  in  t^e  eamera,  is  to  be  again  covered 
^t,  taken  out,  and  subjected  to  anotber  process;  for  as  yet  it  has  no  picto- 
rial appearance.  To  bring  out  this  etfect,  it  must  be  washed  with  the  gallonutrate  of 
silver,  and  then  be  gently  warmed.  In  a  few  seconds  the  portions  of  the  paper  upon 
which  the  Ugbt  has  acted  will  begin  to  darken,  and  eventually  grow  quite  blae^ 
while  the  rest  of  the  paper  retains  its  original  hue.  Even  though  the  pictorial  im- 
preation  be  very  faint  it  m*?  be  brooght  oat  by  a  second  appHcatiou  of  the  eame  boId- 
tjon.  The  operator  shonld  watch  the  gradual  development  of  (be  lints;  and  when 
it  is  Buffioient,  he  should  fix  them  by  dipping  the  paper  in  water,  drying  it  slightly 
witli  blotliDg  paper,  then  washing  it  over  with  a  solution  of  bcomide  of  potMsinm 
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«aat»iaiiig  100  gtWM  of  Qui  wH,  divohad  id  B  or  10  onnoM  of  v«t«r.  Strong  brin* 
viS  (lia  uiaver,  bot  not  so  well.  Knulu  ealotjpt  piotnre)  xaay  be  made  by  luinK 
Ihe  bru;t>t  li^t  emitted  firom  time  ignited  bj  the  oi^'hydrogeD  flame ;  ai  U  praatised 
u  makmg  the  Dagneireotype  portraits  at  night 

In  all  Um  photographie  pietnraa  tlie  K^t*  and  ihades  of  the  objeet  are  reTerud) 
bat  thej  mmj  be  made  eonformabla  to  nature  bf  renderioff  the  paper  tranaparent  vith 
vhhe  wax  Mraped  npoa  It*  back,  mdting  tfaia  u  bj  mbbing  it  witk  a  hot  amoolbing- 
iron,  after  it  is  pl«««d  between  two  iheeta  of  oomnoD  paper,  then  layiiig  it  upon  paper 
)tabti«d  with  bromid*  of  potaMimn,  and  expoaing  it  to  aucahine.  Tortraita  are  beat 
l^en  hy  jooana  of  a  len%  whesa  fMal  langth  ii  S  or  1  timea  only  greater  than  tba 
diameter  of  the  apertsre.    {9ee  PaoroaBArsT.) 

CAMBRIC.  {BatiM,  Fr. ;  Ktmrnerluth,  Qarm.)  A  sort  of  t«it  flue  and  rather 
thia  linen  fabric,  flnt  made  at  Cambraj.  An  exeeUent  imitation  of  this  fabric  b  made 
in  Laaeaahire,  woven  from  fine  a>ttoD  jam  hard  twisted.  Linen  cambric  of  a  good 
qoality  ia  alio  now  mannhctnrad  in  the  Unit«d  Kingdom  from  power^pnn  A" 

CAMLTT,  or  CAMRLgT.  A  li^t  stvn;  mnch  nied  for  female  apparel.  It  is 
made  of  long  wool  hard  spun,  sometimes  mixed  in  the  loom  with  ootton  or  linen  jam. 

CAMPHOR,  OR  CAMPHIRE.  This  immediate  product  of  TesetHion  was  known  to 
the  Arabs  nnder  Ihe  names  of  kamp/tMr  and  kapKur,  whence  the  Greek  and  Latin  namt 
ampiera.  It  is  foDnd  in  a  gmt  man;  pliDi*,  and  is  secreted,  in  puritf,  bf  meral  ka- 
rris ;  it  ocFDra  combined  with  the  essential  oils  of  msnj  of  Ihe  labiaca ;  bnl  it  is  ntnet< 
ed,  Ibr  msnuracturin;  purposes  only,  from  the  Laarui  camj^ora,  nhich  abounds  in  China 
aiu9  Japan,  as  well  as  from  a  tree  which  irrows  in  Snmatra  and  Borneo,  called,  in  tbt 
annVrj,  Kafoar  bamt,  from  the  name  at  the  place  where  it  is  moat  common.  The  cant- 
phor  exists,  rewlT  formed,  in  these  regetables,  between  Ihe  wood  and  the  barii  {  bat  it 
does  not  exodc  spontaneoasly.  On  cleaving  the  tree  Zavms  tttmalrtiuU,  maMesoTpmn 
eamfAoT  are  fonnd  in  Ihe  pith. 

The  wood  of  Ihe  lanras  is  eat  into  small  pieces,  and  put,  with  plenty  of  water,  into 
large  iron  bojlen,  which  are  covered  wiih  an  earthen  capital  or  dome,  lined  within  with 
nee  straw.  As  the  water  boili,  Ihe  camphor  rises  with  the  iteam,  and  allaehes  itaelT  at 
a  snblimate  to  the  stalks,  nnder  the  form  of  grnnulaiions  of  a  gnj  color.  In  this  aiau^ 
il  a  picked  off  the  straw,  and  packed  np  for  exportation  to  Europe. 

Formerly  Venice  held  the  minopoly  of  refining  camphor,  but  now  France,  Enfland, 
Holland,  and  Germany  rrSne  tt  for  their  own  markets.  All  the  puriiyini;  procenaea  pn>- 
ceed  on  the  principle  that  camphor  is  rolalUe  at  Ihe  tempenlnre  of  400°  F.  The  sn^ 
stapee  ia  mixed,  as  intimately  as  possible,  with  2  per  cent,  i^qnicklime,  and  the  mixture 
it  introduced  into  a  Ui^  bottle  made  of  thin  unirnrm  ^lass,  sank  in  a  aand  balh.  Tba 
ire  is  slovly  raised  till  Ihe  whole  vessel  becomes  heated,  and  then  its  upper  port  ii  gradn* 
sDy  laid  bare  in  proportion  aa  the  aublimilion  goes  on.  Much  attention  and  eiperienca 
are  rcqnired  lo  mike  thb  operalioa  succeed.  If  the  temperature  be  raised  too  slowly, 
the  neck  of  Ihe  battle  might  be  filled  with  camphor  before  the  heat  had  acquired  the 
proper  subliming  pitch;  and,  if  too  quickly,  Ihe  whole  eonlents  might  be  exploded.  IT 
the  operalioD  be  carried  on  languidly,  and  Ihe  heat  of  Ihe  upper  part  of  the  bottle  b* 
■omewluil  nnder  the  meliin^  point  of  osmphor,  that  is  lo  say,  a  Utile  nnder  3b€P  F.,  Iha 
eondensed  campbor  wonld  b<  snowy,  and  not  suffieicnlly  compact  and  iraniparest  to  ba 
sdeaUe.  Occasionally,  sudden  sllcmalions  of  temperature  canae  little  jets  lo  he  throws 
ap  ont  of  the  liquid  camphor  ai  the  bottom  upon  Ihe  cake  fonued  above,  which  Bofl  1^ 
and  render  its  re-sablimalion  necessary. 

If,  to  the  mLxlore  of  100  puts  of  cmde  camphor  and  !  of  qnicklimc,  !  part*  of  1>on*> 
Uadi,  in  fine  powder,  be  added,  the  smaU  qnanlily  of  coloring  mailer  in  Ihe  eanphor 
win  be  retained  at  Ihe  bottom,  and  wbiier  cakes  will  he  pmdnced.  A  spiral  slip  of  pla- 
tina  Ibil  Lmmcised  in  Ihe  liquid  may  tend  to  eqnalice  its  ebullition. 

By  exposmit  some  volatile  oils  [o  sponlancoas  evaporation,  al  the  heal  oTabont  70*  F.* 
Pnnst  obtained  a  residunm  of  camphor ;  from  oil  of  lavender,  SA  percent,  of  ill  weight  | 
from  oil  of  taijc,  1!| ;  from  oil  of  marjonun,  10. 

Refined  camphor  ia  a  wbite  translucid  xilidposseaainK  a  peculiar  taste  and  smell 
It  mav  be  obtained,  (rom  Ihe  slow  cooling  of  ila  alcobolle  solution,  in  octahedral 
crystals.  It  maj  be  scratched  by  the  nail,  is  verj  flexible,  and  can  ba  reduced  into  pow- 
der merelj  by  mixing  it  with  a  few  drops  of  alcohol.  Its  specific  gravity  varies  from 
0^S5  to  O'fiSfl.  Hiied  and  distilled  with  aix  times  its  weight  of  elaj,  it  is  decompose^ 
and  jields  a  golden  jcllow  aromatic  oil,  which  has  a  flavonr  analogous  to  that  of  • 
mixture  of  thyme  and  rosemary:  along  with  a  small  quontily  o?  acidnlona  water 
tinged  with  that  oil,  charcoal  remains  in  the  retort.  In  the  air.  camphor  takes  fire  on 
eontact  of  an  ixrnited  body,  and  bnrns  all  away  with  a  bright  fijliginoua  flame. 

Campbor  is  utile  soluble  in  water;  one  part  being  capable  of  communicating  smell 
and  taste  to  1000  of  the  fluid.  tOO  parts  of  alcohol,  spec  ^v.- 0806,  dissolre  130 
porta  of  camphor,  at  ordinary  temperaturea  It  is  separated,  in  a  pniTemlant  atat^  bj 
water.    £lher  and  oil^  botli  expressed  and  volatilt^  also  diaadve  it^ 
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bj  A«w«(fan«D  prcniDK  flown  tlia  liuidJe  ^  vliitli  MiamiinlwiM  with  tkcaaall  Utw  4 
inautcdiitok  gnwTe in  Uu  bar  B.  Ib  ordv Uut tha  a^DBrapiMe of  vocd  fli«d in  «M 
•ztranut; oftba  cbab  maf  raoDvar iti 
poaition  apon  Uia  vorkman'i  raiaiif 
tha  port,  n  unall  Mkrd  i*  ftttaehad 
to  it,  which  paMc*  orar  »  puUay  in- 
aarted  in  a  ^[rooTa  '   — 

mnniutM  with  mk 
waight,  which  dra' 
tha  notch.  In  thia  waj  tha  operatioB 
of  dipptng  niftj  ha  eonducted  by  ft 
unBla  workman  with  perfact  aaaa 
and  raguluritf,  umI  eveB  dispatch. 
No  tinM  U  loat,  tud  no  nooeoaaaary 
labour  e^randad,  in  ramoTing  the 
'  ir  each  dip  ;  and,  beaide^ 
»  of  cooling  ia  muoh  aecala- 
'  I  aandlea  being  ' 
ion  through  tha  i 
ar  of  rcTolutioaa  which  the  wheal 
mak^  in  order  to  eonipleta  o 


porta  after  each  dip  ;  and,  beaide^ 
the  pro  nail  of  cooling  ia  muoh  aecala- 
ratM  by  the  aandlea  being  kept  ia 


of  tha  caudlea ;  but  it  ii  aaid  tha^  in 
moderatelj  eold  weather,  not  mof*  than  two  houra  are  neceaaary  for  a  single  peraon 
toftiuih  one  wheel  of  eandlea  of  a  common  aiia.  Upon  tha  sappoaltioo,  therefore, 
that  III  vhe«la  are  completed  in  one  day,  no  lew  a  number  than  771S  oandlea  will  ba 
mannfulared  io  that  space  of  time  by  one  workioan. 

1  ilid  aeit  deacribe  tha  proteja  of  monUinE,  wbich,  if  poanble,  ii  eren  Vm  com 
plinicd  in  iu  detail*  than  thai  of  dipping.  Tbe  moQldt  are  made  of  some  melaBk 
labilaBee,  nasally  pewter,  and  eoosiil  of  two  paiti.  Tbe  shaft  or  great  body  of  11m 
nualil  it  1  boUow  ejUadcr,  Sndr  polisbed  in  the  iaaide,  and  (yen  at  both  extrmiitie*. 
Tit  lafoC  Out  mould  is  ■  amall  melaliic  enp,  having  a  moulding  within-aide,  and  a  hoh 
Id  admit  tbe  wick.  Tbe  two  parta  are  aoldered  ti^etber,  and  when  uniird,  as  will  rea- 
dilj  be  imagined,  have  tbe  «hape  of  a  moulded  caoiUe.  A  third  piece,  csllrd  the  Toot,  it 
■omeLuan  added  :  it  l«  a  kind  of  toiall  funnel,  through  whicb  the  liquid  tallow  runs  bilo 
IliF  ratrald,  and,  being  screwed  to  tbe  opposite  eitremlly  of  the  thaft,  ta  remoreable  at 
flomre.  This  ■dditional  piece  may  certainty  be  nseAiI  in  ytrj  miki  weather,  linee,  bf 
rnnoriiif  it,  the  candles  may  be  drawB  more  easily  fitm  the  monMi  j  bnl.  In  gener^  ll 
B>)  be  dispensed  with. 

Eight  or  twelve  of  these  moulds,  according  to  their  tbe,  are  bed  in  a  (Vame,  wbkb 
leus  a  pnt  resenblanee  to  a  wooden  stool,  the  upper  snrlhce  of  which  fornis  a  kind  of 
Inegti.  Tbe  top  oT  tbe  DMnilds  points  downwnrda,  and  the  other  extremity,  which  Ii 
tifn,  it  inserted  into  tbe  bottom  trough  or  top  of  the  stool,  and  made  quite  level  with  its 
o;i|Kr  tnrfaee.  In  order  to  introduce  the  wicks  into  the  mould,  the  workman  tafS  tbe 
fniK  upon  ill  aide  on  an  adjoining  table,  and  holding  in  bit  left  hand  a  quantity  of  wiehs, 
inTiaaily  eat  to  the  proper  length,  he  introduces  into  the  mould  ■  hng  wire  with  a 
boArf  point.  As  toon  a*  the  hook  of  the  wire  appears  Itirongh  the  hole  in  the  top  «f 
'beuonld,  he  atuchet  to  ll  the  looped  end  of  ibe  wick,  and,  immediately  drawlnf  Imek 
te  wire,  carries  the  wick  along  with  it.  In  this  mauDcr  each  mould  in  anceeasion  It 
IWihed  with  B  wick.  Another  workman  now  Ibllowt,  and  pastes  a  small  wire  throng 
tke  kop  of  each  wick.  This  wire  is  obviouily  intended  to  keep  the  Tkk  itretched,  aad 
to  prerent  it  fram  falling  baek  into  the  mould  upon  the  (Vame  being  placed  In  the  prop*) 
^tio«  Ihr  niing.  The  ftame  ia  lh*n  handed  to  the  penon  that  fiUa  the  mooUi,  wto 
pniousl^  arranges  the  souiU  wires  in  sach  a  maniier  that  each  wick  may  ba  anellf 
m  the  am  of  the  mould. 

Themonlda  are  fiUed  by  running  tallow  into  each  of  then,  or  Into  the  tronrh,  ttom  a 
Mem  fnmiibed  with  acock,  and  which  is  r^ularly  supplied  with  tallow  of  the  propar 
tflnp«rstare  From  an  a^otning  boiler.  When  the  workman  observes  that  the  moulds  ar* 
warlvhaM  filled  he  turns  the  oock,and  laying  hold  of  that  portion  of  the  wiek  which  hatiffs 
wt  rfthe  moalda,  polls  it  tight^  and  thus  prevents  any  carting  of  the  wicl^  whleb  might 
ppretbeeandles:  he  then  opens  tbecoek,  and  completes  theproceeeoffitling.  Theframa 
■asm  set  aude  to  cool ;  and  when  the  tallow  has  Bcqulred  a  proper  oonristenoe,  which  tha 
^«ifcinan  eaaOj  discovers  by  a  snapping  noise  emiued  1^  ute  candles  upon  prening  hit 
unnb  agunst  the  bottom  of  the  moulds,  he  first  withdraws  the  small  wire*  which  kept 
Ibt  *ieb  tenae,  and  then,  Bcraping  off  the  looae  tallow  fVtim  the  top  of  the  fMne  with 
\Ba^  wooden  ipade,  he  introduoea  a  bodkin  into  tha  loop  of  tka  wid,  and  tbm 
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Amvi  «Mh  cMdk  b  nooadaa  from  It«  moald.  'Dis  csnSw  sra  now  Ud  n 
tkbia  fbr  tli«  iiup«otioii  of  tk«  Axonenuin,  and  sftervardi  r«moT«d  to  tba  (ton 
Previon*  to  ttariag  them  np,  •omc  cAadle-malcers  bleach  Uieic  candlei,  by  ei^ 
tt«(n  to  tlM  kir  aDd  dsvi  Ibr  MTsnl  days.  TbU  additional  Ubour  nan  be  necMiaij 
only  iritea  the  dealer  fa  obliged  to  have  early  ealee;  Tor  if  Oie  candlaa  are  kept  for 
nnie  moath^  m  tbey  ought  to  b«,  before  they  are  brought  to  loarlce^  they  b«oama 
fnffleiently  whtteuM  by  aga. 

Wax  tatdlu, — Nrat  to  lalhnr,  the  (ib*lB»c«  moct  mploTod  in  llie  mannbelDT* 
of  candlci  li  wax.  Wax  candlea  are  made  either  b;  Ib«  hand  or  with  a  ladle.  Id  the 
ftrmer  eate,  the  vax,  being  kept  left  in  bot  traler,  ia  applied  bil  b;  bit  to  tbe  wiek, 
«hieh  la  bung  from  a  book  in  the  wall  |  in  (he  IftUer,  t&e  wtdu  are  hun^r  roand  an  into 
etiele,  placed  ionnediatelT  over  a  lat;«  copper-tinaed  liatio  fa\l  of  melird  vax,  nhtcb  ii 

Cured  npon  tbeir  tops,  one  after  anther,  l^  means  of  a  large  ladje.  When  tbe  caadlet 
ve  hj  either  proe«M  BCqaired  the  proper  siie,  Ihcy  are  laken  froni  Ifae  book«,  and 
rolled  upon  a  table,  tunallir  of  wabmt-tree,  with  a  long  i^nare  initnimenl  of  box,  imootb 
at  tbe  bollDin. 

A  few  jreart  ago  I  made  ■  ««  of  apeiimenU  Dpon  (be  relative  InlenBilka  of  %bl,  lai 
dnratkn  af  different  eandlei,  the  reaoltt  of  which  ai«   ooDtaiMd  in   Ihe   following 
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A  Seoteh  anrtelikiB,  ot  |  cf  t  gaUon  of  good  teal  oil,  weigfa*  6010  gr.,  or  13JL  oc, 
noirdapoi^  ud  luU  In  a  bria^tAigwd  tamp  11  bonre  44  miMitet.  The  weight  ol 
oil  it  coDiamea  per  boir  ii  enoal  la  4  time*  the  we^t  of  tnUow  in  eandlet  8  to  Ihc 
pound,  and  1  Ihe  we^  of  lalww  In  caadke  6  lo  the  ponnd.  Ba^  ita  light  being  equal 
lo  tkUofSoflbektlcfiMdle^it  •ppeanfhaithenbo*ctnUethU2ponBdsweigbta(  ' 
oil,  nlae  M>  in  an  Aigaad,  are  eqnfraknl  k  iUwniaatiBg  pewer  to  3  ponads  of  rallMf 
eaodlea,  whkh  «oat  ilnat  two  BkiUbf*.  The  larger  Ihe  flami  in  Ihe  abore  cawDea  Ik* 
greater  Ihe  econmny  of  light. 

In  JvM^  KS5,  H.  (Hy  Lnatac  ateined  a  patent  In  England  li>r  makiiig  candle*  fk«n 
murgoHc  awd  ttcaric  acUi,  iin|»apertr  called  lUarim,  by  cocTetting  tallow  into  the  nbon 
ftt  acidibf  llwfbllawi]^procMii--TallDWEaBuiti,byCba*rniFarc>eaTdie(terileBrin% 
■  aolid  fat,  and  daine,  a  liquid  lat)  the  former  bong  in  mach  the  larger  proportaa. 
When  tallow  M  treated  with  an  alhaliB«  body,  ench  a«  pMuh,  aoda,  er  lime,  It  ii  MponiMi 
that  is,  it*  Mcarina  and  elaisa  beeome  reepeetiveljr  iteaiic  and  elaie  addt,  nn^  •■  indt, 
lonncoKpaDndawith  thenebnaea.  When  by  iheactioBof  anndd,  anch  aitheaHlphnri* 
V  moriMM,  thew  etanbinalioai  ate  decocgpoecd,  the  Ibit  mi^ear  in  the  altered  fcrm  tt 
ABarie  and  ckie  nddat  tbe  fatmcr  body  being  harder  than  tallow,  and  of  •  ttitnn 
•omewhat  nice  ipcnnaeel^lbe  latter  body  being  flnid,  like  uL  "Ac  deconpoaillM  of  tlw 
leap  ihonM  be  made,"  aayi  the  patcntM,  <<  in  a  lane  qwuitity  of  waler,  kepi  weU  Uimd 
dniing  tbe  operation,  and  wanned  by  ileam  iatradacad  in  any  cxmrenienl  way.  Whea 
the  mixture  baa  been  aUowed  to  itand,  the  add  of  the  tallow  or  (at  will  riu  lo  lh« 
mftce,  and  Ihe  water  being  dnum  off  mU  cany  the  alkaUoe  or  laline  mailer*  with  iti 
but  if  the  aoidi  of  the  tallow  ihould  retain  any  portion  d  the  taha,  fmb  watrr  may  be 
thrown  npon  i^  and  the  whole  wall  a^tated,  antil  the  aoidi  hare  becomeperteally  frea 
from  the  alkaliBe  matteia ;  and  when  allowed  to  eool,  the  aeidi  will  be  lonned  into  a 
aolid  mam.  lUaouMitnowtobenibmittod  toeonttdarable^nMureiDiuchanappA- 
ratnaaaiaempleyodinexpTMungoilfromwedii  vbentbeli^uidaeidwillruooffintlio 
form  of  a  anbatanoa  raaenblinR  eil,  banng  a  lolid  matter,  aunilar,  in  erary  respeot,  to 
■pertnaeetj,  whieh  ii  fit  for  mAing  eaodlea." 

Tttt  wlek  to  boaaed  in  the  manofaotureof  theie  in^woved  eandlea,  and  wbinh  forma 
one  of  the  liaatatea  of  thii  inTsatioa,  ii  to  ha  made  of  ooUon  yam,  twiated  rather  hard, 
and  laid  in  the  game  manner  *i  wire  ii  >ametim«  «oiled  round  baa*  itriiiga  of 
mndeal  inata-nnHilita.  For  thi«  parpoee  itraight  roda  or  wiree  are  to  be  proourad,  of. 
ndtable  lengtha  and  diameten,  aooin-ding  to  the  intended  liie  of  the  candlea  aboat  to  ha 
made;  and  Uieie  wiree,  baring  been  oovered  with  ootton  coiled  round  them  ae  deeeribed, 
Jis  oandls  monldi  aa  ti  ''  n    .       ..  ». 


nr*  tobe  inaartadii] 


n  wioksuoi  «ad  when  the  candl* 


k  mtiie,  uid  iMriiMtfy  har^  tlia  win  fi  ts  be  wlUidnwD,  l«aTtaj  a  hoDtnr  ejlindriul 

BpartDra  entirely  throogh  ths  mKldle  of  ths  ekndk.    BmStuuhk 

CINDLES.  Meun.  Hempel  and  Blaadell  hare  itrm  a  mr  tnlnnte  acconat  cf 
Um  pioceu  toi  naking  palm-oil,  tlearie  and  marpjk  acidi,  ia  theipecidcatloo  oTthdt 
patCDl  Ibr  tliii  mode  d  manafaeloHng  eandlEi : — 

1.  Their  fln(  procen  it  called  eryiaOiMtUum,  wblch  eoufeti  [a  pcmriDg  the  melted 
Pflm-oil  into  mm  ftMt,  and  allonng  it  to  cool  elowlf,  wberebj,  at  about  TO*  F.,  th* 
daJoe  ■epantci  from  Ibe  erratalliBe  Meariae  and  mai^aiine. 

2.  The  coQcnled  oil  ii  tubjected  Is  the  actioa  of  an  bTdranlle  preM,  in  order  to  Kp> 
arale  the  elaine  (hmi  the  aolid  faU. 

3.  Tlit  procen  ii  called  ondoitoa.  To  104  lb*,  of  the  (tearinc  aad  mainiin^ 
nelted  ia  an  iron  pan,  aboat  12  Ibi.  of  lUked  and  lined  qnieklinie  are  addwL  with 
diligent  ■lining,  daiing  wtiieh  the  temperature  ii  lo  be  tlowlj  raited  to  24(r  F.,  aad 
to  maintained  for  aboat  three  honn,  Ull  a  peifect  chemical  confluaatioa  laket  (Joce. 
Tbia  i*  ahown  bjF  the  inaM  becoioing  thin,  Iraoipareat,  and  aMnming  a  flatef  appear- 
ance lAcB  it  coolt.  The  Ire  being  now  withdrawa,  cold  wat<T  ii  added  veiT  gradnallf 
at  Sim,  with  hritk  Itlrrjag  till  the  whole  man  Talk  into  a  itate  of  powdery  granulation 
whea  it  ii  paMed  tbroogb  a  wire  lieve  to  break  dowa  an}  lompe  that  may  n 
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r  drr  eUorealeinm  recinire  7  Iba.  of  tfa  itrongeat  inlphnrfe 
add),  prodaee  a*  maeh  marlatk  acid  a*  will  duadTs  the  lime  combined  with  the  fat 
aeida  i  and  therefore  thai  qnaatitT  of  mnrlate  of  lime  diatolred  in  wain  matt  ta 
treated  with  at  moch  nlphoric  acid  aa  will  nlnrate  itj  lime  and  throw  it  down  in  tba 
ttate  ofinlphateof  lime.  Add  the  lapeniatant  tolution  of  mnriatic  acid  in  aach  pro- 
portion to  the  ilearate  and  margarate  of  lime  at  will  rather  more  than  tatorate  tbfl 
Uaie.  Three  poundt  of  mnriatic  acid  dilated  wiib  9  Ibt.  of  water  are  ttated  ai  eaongh 
lor  1  Hk  of  Itote.  Tliit  nixtare  it  to  be  let  alone  Ibr  3  or  4  dajrt,  la  order  to  inraie  tha 
com^ele  teparation  of  tbelime  fnxn  the  fat  acidti  and  then  the  Mixture  it  heated  to 
••  to  nek  and  eante  them  to  leparate  in  a  ttratom  nn  the  top  of  the  liquid.  The  re- 
falling  mnriata  of  line  it  drawn  off  into  auotber  tub,  and  deieompoaed  by  it*  doae  of 
tvlpbaric  add,  to  at  to  liberate  iti  mariatic  acid  for  a  l>eth  operation. 

A.  The  &t  Bcida,  being  weU  waahed  by  agitation  with  hot  water,  are  then  Mt  to  cool 
ikd  eryatallise,  in  which  itate  they  are  inbiected  to  the  aelioa  of  the  hydranlic  preaa, 
at  a  temperatnjreof  7fi*F.,  vhereal  the  ouj:)t«ric  acid  runt  (riT  liran  the  tolid  rieaiia 
acid. 

6.  BlmtUmf.  The  tteaiic  aeid  ii  takes  &om  the  preta,  and  expoaed  upon  water  In 
large  ahallow  *eauU  i^a«ed  ia  the  open  air,  where  It  it  kept  at  the  melting  tempoai- 
tare  from  8  to  12  bonn,  atirring  nteaawbile,  in  order  to  promnte  the  blasehmg  actio* 
tf  the  ataMtphere.  The  taarruic  acid  ia  bleached  in  a  tinilai  manner  in  tcpaiata 
laatela. 

7.  Sffimimg  preout.  The  fat  it  warmed  again,  and  pa<)red  En  a  liquid  ttate  into  aa 
■fr'-"-ir  tab  I  wberc,  for  every  1,000  Iba.  of  the  ttearic  acid,  about  2|  Ibt.  of  common 
bkch  Mude  of  mnogaaeae,  and  40  Ibt.  of  eoaecntrated  iDlphurie  acid,  diluted  witfe 
MD  lb*,  of  pure  water,  are  to  he  uted.  Thia  aidntion  ("  mixture"),  while  warm  frotl 
the  heat  erotred  in  diluting  the  acid,  ia  placed  in  a  auitable  veaael  above  the  agitating 
lab.  The  atearie  acid  being  at  the  melting  point,  in  the  *ea>el  below,  a^talioo  ia  to 
ba  giTeo  with  a  reTtdviag  thafl,  while  the  mixed  mangaaeie  and  acid  are  run  ilvwly 
dnn  into  it,  till  the  whole  bt  well  mixed,  which  generally  require*  about  two  houn< 
The  maaa  ia  allowed  to  lie  ia  Ihii  stale  Ibr  4S  bonrt  g  aAer  which  it  roay  be  boiled  by 
■eoi  Ibr  3  «r  3  hour*,  vhaa  it  will  be  auffleiently  refined.  The  inlpharic  acid,  whieh 
b  at  the  boUom,  it  now  ran  ^  aud  the  ttearic  aeid  which  remaiua  ia  well  waahod  with 
pare  water.  It  b  then  pnt  into  large  conieat  vetaela  of  itoaeware,  enclooed  ia  a  box 
tr  jacketi  kept  warm  by  ileam-hc^  and  lined  with  conical  baft  of  auitable  atroag 
Stcriav  paper,  Ihroagh  which,  belac  warm,  it  fti^  lla  way  i  and  when  the  itearie  aeU 
bat  bem  Ihna  filtered,  it  it  run  iiUo  blocka,  when  it  win  be  found  to  be  a  beautiftl 
fteaiie  neid  or  pals-wax,  and  it  ready  to  be  made  into  caudlca  ia  the  usual  way. 

On  tbeabore  proeeta  with  maB^aneae  and  dilutedanlpbnricacid,  ii  maybe  obaerred, 
that  no  eolaUou  or  chemical  action  takes  place  between  them,  aud  their  joint  uae  aeema 
Iketeliire  MOtt  ptoUematieal.  The  patealecs  proceed  to  describe  other  proeeaies  <4 
aafiaiB^  in  which  sulphats  of  naafaaeaa^  with  oommon  lalt,  phosphoric  add  (highly 
aantentraUd),  sndoulic  acid,  are  used,  and  in  my  opinion  either  igaorantly  or  for  the 
pDrpooa  of  myttifieation ;  for,  as  prasoribed,  they  gbd  serre  no  potsible  purpose  of 
fmntjiMg  the  steaniDtk 

tmt  chief  solid  eootUtoaat  of  palnwiil  is  margario  add,  Tliis  thsy  direct  to  be 
Mtlted  with  tdlow,  ia  the  proportion  of  bom  10  to  20  lbs.  of  the  tormar  to  100  lb&  of 
tha  kttar.    Bet  JrMtea'*  Jeunudi,  a  A,  iL  207. 

IZS  I 

..,,,„. ...oogk' 


I WM  told  I^  M.  Rnng^  at  Bsriin,  that  he  iru  ths  iiTeDtor  of  the  pro«Mt  In 
Tn.fcing  white  m&rgKrio  mbH  froca  palm-oil,  anij  tlut  Hampel  had  got  it  BomshoT 
frem  him,  but  moat  imparfeotly,  u  it  would  appear.  Hempe)  died  here  in  the  midai 
of  the  above  patent  operatioCB  |  but  the  apeeincatiim  ie,  no  doubt,  a  gpedmen  of  hie 
maaufkcture  of  Runge'imarganeaoid.     He  save  me  e  epleadid  pearl  j-lookiiie  Mmpla. 

llr.  WilaoD  of  Belmont;  Vanxhall,  obtained  in  Auguat,  1844,  a  patent  for  improTO- 
tnenta  in  treating  bts  for  making  candles.  If  distilled  fate  are  need  in  making  compo- 
*it«  eandle^  theyare  bleached  and  hardened  in  that  oDerstion.  When  palm-uil  ii  the 
materia],  it  ii  flnt  aaponifiedi  then  diitiljed,  granulated  by  fiuioc  and  (low  couling,  and 
Mld-prenedi  bj  whioh  meani  itearieacid  and  alight  coloured  oil  are  obtained;  whioh 
may  be  miudwith  theetearine  of  ooooa-autoil,  or  other  ateerine.  A  cheaper  article 
loav  be  bad  bv  mixing  the  entire  product  of  the  abore  diitillation  with  half  ita  weiriit 
of  diatiUed  and  cold-preaaed  itearie  acid  of  tallow.  Tallow  ia,  depriTsd  of  ita  oleine  dt 
prcMiire,  accompanied  by  artiflaial  cold  if  neceaiarj-  tbia  being  added  to  the  other  bu^ 
matter,  the  mixture  is  converted  into  fatt  j-  acida,  and  distilled,  and  the  entire  product  o/ 
diatillatioa  b  employed  for  maldng  caDdlei ;  or  it  may  be  presaed  to  make  them  harder. 
Aa  diatilied  itearic  aoid  ia  more  cryitalline  than  undiatiUed,  2  or  4  par  cent,  of  wax  may 
be  added  to  aaaiat  the  combination  of  the  tatty  acid  with  the  atearine. — JUnBton't  Jour- 
noi,  izTi.  leji. 

Caudlea  ooDua  ting  of  alternate  layen  of  tallow  and  itearine  have  been  made  bj  dipping 
tlieir  wieka  alternately  in  tbeae  two  btty  bodiea  in  a  Suid  aUte.  Ur.  W.  Sykea  haa 
gone  to  the  expenae  of  a  patent  on  the  oontriTnnoe.  He  wicka  are  impregnated  with 
t  aolution  of  bumuth  or  borax. 

Iftu  paieni  cniuUtmantifacliat. — Yegetabie  tallow  melta  atadegreeofheataomewhat 
Above  that  of  animal  tallow,  but  cooaideraUy  below  that  of  Testable  wax.  Ur.Wileou 
of  Belmont,  Vauxhall,  treatahia  tallowby  putting  S  tone  of  it  into  an  iron  atill  capable 
of  holding  9  tone,  heata  it  gradually  to  S&C  Fahr.,  and  then  adda  gradnally  1440  lbs. 
of  entpburia  acid  of  I'B  ap.  gr.     At  the  expiration  of  about  2  hours,  the  tallow  ia 

g imped  into  a  veasel,  containing  water  slightly  acidulated  with  mlphuric  acid ;  and  ii 
erein  agitated  by  free  steam  paswng  through  it  for  a  hours.  The  materials  are  then 
left  to  repose  forS  houts;  both  this  Tessel  and  the  former  shonld  be  provided  with  a 
cover  and  a  meaoa  of  conTeying  tlie  gaaes  whieh  maybe  evolved  into  a  ehimney, 
Th»  vuwtable  tallow  ia  nextdietiuedin  auch  a  maniier  that  the  atmoepheri  '        '    ' 

His  ia  beet  effected  by  the  UM  of  st        '     

in  numerous  jets  below  the  tallow. 

and  the  J  may  be  uaed  alonc^  or  th 

beat  olaaa  of  candles.    The  patent         ,  ,  ,  . 

oandlea  with  2  or  8  vicks,by  mixing  palm-oil  prceeed  with  tallow,  or  the  above  diatilied 

fat,  for  burning  in  Oiindle  lamps. — tfevtoa'i  Joumoi,  xnv,  108.  i 

Thefollowingia  one  ofhia  later  processes.  Candles  and  nigbt-liKhta  are  manufiictnred 
by  Mr.  Wilaon  of  Vauihall,  by  combining  palm-oil  which  naa  been  bleached  by  the 
Atmosphere  with  distilled  ^tty  acids,  wiui  or  without  other  fats.  By  combining  one 
part  ot  crude  cocoa-nut  oil,  one  part  of  coldpresaed  atmoapherieally  bleached  palm-oil, 
and  one  part  of  unpreseed  palm-oU,  acidified  by  sulphorie  acid  and  diatilied,  an  exoeUent 
product  u  obtained ;  and  other  diatilied  fatty  acids  may  be  naed,  pressed  or  onprMMd. 
flkis  distillation  ia  effected  by  transmitting  tlirough  the  fat  contained  in  an  inn  etil^ 
•team  at  about  flO0°  orTOO°  Fahr.,  heated  by  paamng  through  iron  pfpei  laid  in  afire. 
The  ateam  is  tranamitted  till  the  oily  matter  is  heated  to  about  BGO° ;  the  vapours 
prodnoed  being  carried  mto  a  high  thaft  by  a  pipe  from  tbe  cover  of  tie  iron  reaaeL 
liie  hot  oily  matter  is  then  run  into  another  Teasel  mnde  of  brick  lined  with  lead,  and  sunk 
in  tfa«  ground,  for  the  purpose  of  supporting  the  brick-work  under  or  against  the  internal 
roofthaQuid.  Ithaaa  wooden  cover  lined  with  lead,  directly  beneath  which,  and 
ing  aoroaa  the  vessel,  is  a  leaden  pipe,  1  inch  in  diameter,  having  a  small  hole  in 

Mde,  at  every  six  inches  of  ite  length  ;  and  throng  thiBpipeisintrodaccdamiitiire 

of  lOOOlbs.  of  sulphuric  acid,ep.  gr.  18.,  and  the  same  weight  of  water.  The  introduc- 
tion ot  the  mixture  which  iilla  in  mvided  jeta  into  the  heated  fat,  produce*  violent  ebul- 
lition 1  and  by  this  means  the  acid  and  fat  are  perfectly  incorporated  before  the  action  of 
the  acid  becomes  apparent  by  any  considerable  discoloration  of  the  fat.  As  the  ebulli- 
tion csasee,  the  fat  gradually  blackens;  and  the  matter  ia  allowed  to  remain  for  6  hourn 
after  the  violent  ebullition  has  ceased.  He  offensive  fmnea  produced  are  carried  off  by 
a  large  pipi^  which  risea  from  the  ton  ot  the  vessel,  then  descends,  and  afterwards  rises 
•gain  into  a  high  chimney.  At  the  downward  part  of  this  pipe  a  small  jet  irf  water  i« 
kept  playing  to  condense  auch  parte  of  the  vsponrs  as  are  condensable  At  the  end  ot 
the  enoui*  above  mentioned,  the  operation  is  complete,  and  the  product  is  then  pumped 
into  another  close  veaaal  and  washed  by  being  boued  up  (by  means  of  free  ateam)  with 
half  iU  bulk  of  water.  The  water  ia  drained  off,  and  the  washing  repeated,  except  that 
■  tb»  second  wathing  the  water  is  acidulated  with  100  lbs.  of  su^hurie  acid.    Ill* 
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vWmats  iiradaet  b  «])(>w*a  to  wttle  fcr  M  honn :  >fl«r  vUA  h  bOtiDtd  tn  an  «faM- 
^ib«r>  of  ft«Mi),  one*  or  oftener,  nntJI  well  parifiad;  ud  thepn>daet  of  diitOlationi* 

yiin  vMh«d,  and  afUr  b«inf  preawd  in  th«  Mlid  sUt^  b  applfed  to  ihe  manohetnr* 
ealid1«a.— JKnofM'i  Lomim  Jb«nta(  nri.  and  zzzt. 

CAITF-MILL.     See  Hii^  ud  Sucu. 

CANNON.    For  ihe  eomiiwftioii  of  thew  implemnti  oT  deitnetion,  lee  Baons. 

CANTASS.  (C«««M»,  F*.;  Sfgttt«rt,  GenD.)  It  baa  Ven  fband  thai  nib  oT  lUp* 
mde  whli  the  Klragei  and  aeaim  of  the  canvan  naning  dovn  paraltel  to  their  edgea, 
ire  Terr  apt  to  b*Si  "A  tvcotne  lorn  in  Ibe  nldiile,  fhnn  Ihe  strain  to  which  Iher  are  raK 
jtetrd  by  the  preuare  nt  the  wind.  To  Dbriate  Ihii  ineonTeniencf,  a  piode  oT  fn«liln| 
MiJijWilh  theaeanu  and  Klva^«  running  diagonally,  wa«  propoifd  by  Admiral  Bnxdilnib 
UMt  ■  patent  fraated  10  him  Tor  Ibe  same  on  the  4lli  of  E«ptru.ber,  182S.  The  inTeetim 
if  M«*n.  Bamsa^  and  Orr,  which  wc  are  aboat  lo  deacrlbe,  ba*  a  timllar  objeet,  tIi., 
that  of  giiing  addilknal  ilrcnflh  to  laili  bj  a  peenliar  manner  of  wearing  the  ean«vM 
i£  which  ihey  are  made. 

The  implvvemenl  propoud  under  their  patent  of  March,  1830,  eonriptt  In  wearing  the 
EanTasa  wiih  diagonal  thread*  \  that  it,  placing  the  wed  »m,  or  ihoot,  In  wearing,  at  •■ 
•Uiqne  angle  lo  the  warp  yamii,  instead  oT  mailing  the  decoMalion  of  the  warp,  or  wdl 
Areadt,  or  yamt,  at  right  angles  to  each  other,  as  in  the  ofdinary  mode  of  wearlnit. 

To  accompliib  this  object,  the  loom  muil  be  pet  Jiarly  coasiracicd  g  ihat  is,  its  warp 
and  wurk  beans  must  stand  at  an  obliqne  angle  wilt.tbe  sides  oT  the  loom,  and  the bailea 
and  slaj  most  be  hnng  in  a  peculiar  manner.  In  oiler  to  beat  op  the  weft,  or  ibool,  ia 
One*  ranging  diagonaUj  with  the  waip.  Ifo  drawiag  i«  shewn  of  the  method  by  which 
thi«  airangement  of  Ihe  loom  is  lo  l>e  made,  bnt  it  is  presnsied  Ihat  any  wearer  would 
know  how  to  acccmplifb  U :  the  inrentioa  conriatiBc  lolely  in  prodncinfr  sail-cloth  with 
the  threads  or  yams  of  the  weft  ranging  diagonally  at  any  denied  angle  with  ibc  diree 
lion  of  Ihe  warp  thread. 

CAOUTCHOUC,  GUM-ELASnC,  oa  INQIAN-RUBBEB  (faJcnUri,  Germ.},  oo- 
CBi*  as  a  nuQtj  juice  in  seicnl  plants,  soch  as  the  nfkomia  coAnca,  called  also  httta  ga^ 
tmttnt,  ca%licliiu,  jalnpha  ilailUa,  cattUlga  tUtlica,  etavpia  yHiata,  jiau  rsUgtoiB 
and  aadicii,  arcao^iria  *iculUa,  kx.  It  is,  huwerer,  extracted  chieily  from  the  fini  plant, 
which  grows  in  Eoatb  America  and  Java.  The  tree  hu  uciaioa*  made  into  it  throng 
the  barii  in  many  places,  and  it  discharges  Ihe  niUty  jniee,  which  is  spread  •poo  clay 
monlds,  and  dried  in  the  ion,  or  vilh  Ihe  sBidie  of  a  fire,  which  Uadiens  it 

Hie  juice  ilself  ha*  bees  t^  late  yean  impoitrd.  It  is  ef  a  pale  ^Uow  cotar,  and  tM 
the  coDsittenee  otertta.  It  become*  ecmed,  in  the  botite*  coUalsmg  It,  with  ■  pellidi 
tt  coscrete  caoalcboae.  It*  tpec.grav.  is  1-013.  Vhen  it  is  dried,  it  kecs  Hpweeat. 
•f  its  weight  I  thereiiduary  4fi  is  elastic  gam.  When  the  jniee  is  heated,  h  hOMdiaiely 
■oagnlatet,  ia  riiiae  of  it*  albomea,  and  the  elattic  gnm  rise*  to  the  virfaee.  It  nbaf 
with  water  ia  any  pn^ntioB  g  and,  when  tho*  dilate^  i>  eoagnkle*  wiU  heal  and  aln^ 
hoi  aa  berbre. 

The  •peeUe  gravity  cf  owBtehooe  is  0-B2S,  and  it  i*  not  petnanetitly  inereaard  If 

—  '  '  "       .1--.- 'eaeenee,  it  beeease*  hard  and  stiff.    Wba 

.  .  ,  .0  fieaat  hitherto  know*  ean  raalore  it  la 

Ibc  cwOiiye  stalfc  By  loag  baili'jg  in  water  it  softena,  aweOs,  aad  become*  moea 
rtadilr  aatahle  in  ila  pcoiliar  mraar.na  g  bat  when  eipoeed  u  the  air,  it  <pe«dity  rtanmai 
ita  pistiae  coasisleaee  and  ndan'-e.  It  is  qaite  insolnUa  ia  alcohol )  bat  in  ether,  da- 
^nd  of  alcriwl  by  washing  with  water,  it  readily  dissoire*,  aad  sfibrd*  a  eolorlesa 
salntioa.  Whea  Um  ether  is  erapotale^  the  caouichanc  becixnei  again  solid,  bot  k 
■aiw  ahal  damay  Ibr  a  while.  When  treated  with  hoi  naphtha,  distilled  ftom  natira 
pebirfeDB,  or  from  «aal  tar.  It  tweUs  to  30  limes  it*  former  hoik  |  and  if  then  irilwaiad 
wMi  a  pestle^  aad  preMcdthroBgh  a  siere,  it  afford*  a  boDUgeneoasraraish,  which  WiR 

—  "  I  by  a  Bat  edge  oC  metal  or  wood  to  elotk,  prepare*  it  Ibr  fianlng  the  patent 
*    ■  -bofMac'"  ■■■'■      " "^ *-■"  ---'-■■ ' '"- 


/  doth  •fMackiatoth.  Two  sBrftee*  of  elotk,  U  wUeh  semal  ooal*  of  tka 
Aa*a*aiai*h  hare  bcea  applied,  are,  when  partially  dried,  broaghl  erenly  ineoBlaei,aad 
Aoi  fMaedbetweearoUera,  in  Older  to  condmseuidnBoath  them  logelher.  Thtsdonblr 
sloth  i*  aftanrar^  anipendad  in  a  stora-foou  to  drj,  aad  t«  diaebarga  tha  diaagreeaUa 
odoai  «f  (Im  aaphtk^ 

Caoutahoao  diaiolr**  in  Um  flxed  oils,  such  aa  linseed  oi^  bnt  the  raraish  has  not  th* 
propartj  of  baaoming  aonerela  upon  axposora  to  air. 
Ithaa  baeo  lataly  aassrtsfl  that  aaoatohoiM  it  tolnUe  in  the  ails  of  lareadar  andaaa- 

It  melta  at  >48°  F.,  and  stands  aft«rwarda  a  mnah  bigher  heat  withont  nndargoinf 
any  fartbar  ehangK  Whan  tha  nMltad  saontahone  i*  asposad  to  tha  air,  it  beMHaa* 
hard  on  tlia  waittot  in  th*  ooarta  of  a  7*ar.  Whea  KnM^  it  bursa  with  a  bei(U 
flame  and  a  great  deal  of  amokg, 

Sssthar  ehlcnin^  solphorotiaBeid  ga^  moriatie  aeidg*^  aaiaonia,  aor  tao*iliai«ari4 
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gu  affect*  it,  whence  illbm*  nrj  nlnaUe  flexible  tabM  br  puomalle  ohealabi,  CM 
inlpbaiic  >cid  doe*  not  readily  deeompaae  it,  Dor  doei  niuk  acid,  wtlcH  it  be  tomevhal 
■tR»S.    Tbe  itningeit  eanitio  potaih  \tj  doa  not  diuolra  it  etea.at  a  boiling  beak 

Caonlcbouc,  aeeording  to  my  eiperimenls,  which  bare  been  emfinned  bjr  tboM  of  Hr. 
Faraday,  eodlalni  no  oxygen,  a*  atoiosl  all  other  lolid  Tecetable  ptaducta  do,  bol  it  a 
■tere  eamiMuitd  of  carbon  and  bydrogen,  In  the  proponion,  bf  mj  reailla,  at  BO  carboa  la 
10  brdragen,  being  Ibree.atomt  of  the  former  to  two  of  tbe  lalter.  Hr.  Faraday  ob- 
taioed  only  873  carbon,  from  which  I  woald  infer  that  some  of  the  carbon,  which  in  thja 
tobiiance  ii  difficult  to  acidify  bjr  peroxyde  of  copper,  had  escaped  it*  action.  It  if  ob- 
triuai  ^at  too  little  carbonic  acid  gai  ma;  be  obtained,  but  certainly  not  more  than  cor< 
reapond*  to  tbe 'carbon  in  the  body.  No  carbon  can  be  creatBl  in  the  proceu  of  ultimate 
analyiit  by  pare  peraij^e  of  copper  aueb  a*  I  employed ;  and  I  repeated  the  ignition 
after  attrition  of  the  mixinre  nted  in  the  experiment.  Melted  caoutchouc  forma  a 
very  eieelleol  ehemieal  lute,  a*  it  adhere*  Tcry  rcBdily  to  glan  tgmkIi,  and  wilhiiandi 
tbe  corroiive  action  of  acid  vapors.  This  mbitance  is  much  nscd  for  eflacinf  the  (racM 
of  plumbago  pendlH,  whence  it  deiiTed  the  Dame  of  Indian- rubber. '  It  hai  been  late^ 
employed  Tery  exleosively  for  mokiag  ela«lic  bands  or  braces.  Tbe  caonlchoae  bottlei 
are  akilfiilly  out  into  long  spiral  slips,  which  are  stretched,  and  bepl  exICDded  till  nearly 
dcpriTed  of  their  elaslieily,  and  till  Ihey  form  a  thread  of  moderate  flnenen.  This  thread 
i«  put  inio  a  braid  machine,  and  covered  with  a  sheath  of  eotlon,  lilk,  linen,  or  wonted, 
nie  clothed  caontchooc  is  then  laid  as  warp  In  a  loom,  and  woven  into  an  elegant  riband. 
When  woven,  it  is  exposed  npon  a  table  to  the  action  ofa  hot  smoothing  Iron,  which  re- 
storing to  the  caonichonc  all  its  primitive  elasticity,  the  riband  retraela  considerably  in 
length,  and  the  braiding  corrugale*  equally  npon  the  caoutcbooc  com.  Snch  bands  poa- 
tess  a  remarkable  elaslieity,  combined  with  any  desired  degree  of  softness.  Sometime* 
elolh  is  made  of  these  braided  strands  of  caoulchonc  nsed  both  as  warp  and  at  weft,  which 
is  therefore  elatlic  in  all  directions.  When  a  light  hbric  it  required,  the  ttraDdsnTcaont- 
rhonc,  cither  nahtd  or  braided,  are  allemated  with  commoa  warp  yarns.  For  thb  mixed 
fkbrie  a  patent  hat  been  obtained.  The  original  mannfaetnrer  of  tliete  elastic  webs  it  • 
major  In  tbe  Anstrian  service,  who  bas  erected  a  great  factory  for  them  at  SL  Deny^ 
sear  Paris.    See  Elastic  Bahm. 

Mr.  William  Henry  Bamaid,  in  tbe  coarse  of  some  experlmenta  upon  tbe  fmpregnathn 
af  rope*  with  eaoutchooi;,  at  tbe  (hetoiy  of  Heiatt.Endcrby,  at  Oreenwich,  discovered  that 
when  this  tabManee  vras  eipoaed  to 
■  heal  of  ahom  600"  F.  It  resolved 
ilsdf  fnio  a  vapor,  wbieb,  by 
tiroper  refHeerato^  methods,  wax 
condensable  into  a  liqnid  possessing 
very  lemarkable  pnpartiea,  to  , 
which  the  name  eaonhboneine  hat 
been  givea.  For  this  JnrenlloM 
"of  a  advent  not  hitherto  used  i» 
tbe  artt**  Hr.  Banard  ohtaiaed  ■ 
Aogut^     I8S3.      ~ 

'  gMit  d 


fa   Hi 

taks  a  mati  of  tbe  taid  cwMtcboae, 

or  Indian  rubber,  at  impcrted,  and 

having    ent    it  into  small  hmpa, 

containing  aboM  two  cable  mebcB 

each  (which  I  prefer),  I  throw  tkets 

himps  into  a  eaatJron  still  (wbseh 

I  Hnd  adapted  fhi  the  parposa,  aiMl 

a  diagram  of  which  it  atincxad  to, 

and  brms  put  of,  this  my  >pe«U- 

eation),  with  a  woim  attacbed;  ^g.  Stl,  a  is  tbe  still,  a  the  cover  gnraad  to  a  BdalliB 

fit,  to  admit  of  a  thermometar  to  take  the  temperatore ;  a  the  fire-plaee^  b  tba  Mk-iHt^ 

B  the  worm-tnb  and  worm,  r  tbe  bri«k-work  of  tbe  atill,  g  a  ntller  aad  earrtaga,  in  ooo- 

jnnetion  with  a  aran<^  or  other  means,  to  raise  ths  oover  to  t^e  oat  tha  residn^  and  t« 

ehaive  the  aame ;  n  the  ahsjn. 

"  ftben  apply  heat  to  ths  still  in  the  nsnal  manner,  which  beat  is  inarsasad  until  tha 
Hiermometer  ranges  at  BOO  degrees  of  Fahrenheit,  or  tbereabonta.  And,  at  tbe  ther 
uometer  ran^  progressively  njiwardi  to  600  degreee  of  Fahrenheit^  a  dark-oalaBr«d 
oil  or  liquid  is  distilled  over,  which  I  claim  a*  my  said  inveotioii,  tnch  liquid  baiag  « 
solvent  of  eaontehouc,  and  other  real nons  and  aleaeinons  snbetaacss.  Whan  til*  thef 
HuimatM-  MuKiH  aim  ilairFHa  m-  (hereaboots,  nothing  is  lelt  in  the  still  bttt  dirt  and 


oAotmsioca 


■  tobe  fi 
if  lUi  oil,  eitkd  prcfis**  or  nbteqaeut  lo  rectiflmieD,  ■ 
jnpOTtioa  of  ome  third  at  oOla  two  thirda  oT  moutchooc. 

I  •Acrwai4«  tnbjetl  tb«  dadi-calored  liqaid  Ihu  distilled  to  Ibe  efdiDarr  procoo  erf 
nclilcUM,  ud  lbcnl9  obuln  Aoida  Tmi7iBf[  ia  ipecile  imi'lT,  of  vhicti  ibe  UglilMl 
UlWitD  bw  Bot  been  uiIct  670,  taksf  distilled  wKei  •!  1000,  «bid  flaid*  I  abo  ehlia 

Attach  irdiScitiLa  tbeaolocaf  Ibeliqaid  becoain  Borebiigbl  nd  tnupBrcil,iutfl, 
at  the  specific  gravtlj  of  680,  M  tberaabonts,  it  is  colorless  and  hif Uy  voUlile. 

Ia  iIh  proccaa  of  reelificatioB  (Ibr  the  pnTpote  of  oblainiai  a  bunpr  pnidnci  of  lb*  oQ 
obIwIms)  I  pat  aboal  ooa  third  of  'walei  inu  lb*  sliU,  la  cacb  mi  ererr  ilal*  tbe 
liqaid  ia « MlTtat  of  CMMdooe,  and  tercral  reatnooi  and  oleagiaona  agbstances,  ud 
aba  of  olber  aabilaiMM  (mck  a*  t«f*li,  ia  combinliM  with  very  Mnag  decdiol. 

HanBf  aperiaaccd  nMh  difficalt]r  in  remoriq  tbe  dirt  vbkb  adberea  to  tbe  bottom 
W  tke  »m,  I  tbrav  iatotbtftiUlaadaadtinina  statt  of  aUor  leonnODljr  caDed  soUei), 
«a  Ibe  drptb  af  aboot  half  an  laeb,  and,  a*  ibis  becooet  flucd,  the  dirt  wbieb  lies  m  the 
■arfiee  sf  it  is  arara  aa!!;  remand. 

Otjadiaaa  bam  been  mad<  to  the  smdl  at  Ibis  liquid  i  I  have  fbood  lach  smell  re- 
■ored  br  miuBg  and  shaking  up  tbe  liqnid  wiib  nilro-mnrialie  acid,  or  chlorine,  la  tha 
pwfartioa  d"  •  qnarter  trf*  a  vial  of  tbe  acid  (of  the  asul  munCRial  stmgtb)  lo  a 
■•11m  ef  Iha  liiaid. 

th*  diacBWfT  of  Um  cbtrnkal  aolrat,  wbieh  loimi  tbe  cntycct  of  Ibe  patent  abor* 
"    '  '  '    '    DMideiable  iatemi  ia  the  pbikHophie  vodd,  not  odI;  frtim  lu 

I  anr  article  of  oMBmerce,  bat  also  l>on  two  iwj  exiraordinarr 
ia  Ibaad  la  po«aesa,Tis.,  thai,  la  a  liqaid  state,  it  has  less  apcdlc 


«a  aa*  Mbcr  liiaid  kaown  lo  chemist^  being  eoosidcnbl;  lighter  Ihaa  nt 
ia  ether,  aad,  ia  a  MM*  ef  lapor,  is  htaviet  thaa  the  OHal  paadcrooa  «f  the  gases. 


.    6-81Z 
,  . -        -        -    I-ilOO        ...    Tdillo. 

TbMV  material  (vheaniudwilhaloobal)  isa  solventsf  all  the  reuas,Bnd  pswtiea- 
lar^  af  eopal,  «hiA  it  disaalvea,  witbnat  artifiaial  heat,  at  the  ordlnair  lemperatnra  vl 
^atmoapberei  a  pntpertjr  posscsacd  bf  Bootber  KilT«nlkiMnm(  and  btnce  it  is  peci^ 
HariT  Mdtsl  fcr  asaki*g  vaniahaa  in  feneral.  It  also  mixes  roidilr  wUb  oils,  and  will 
ha  (band  tn  be  ■  vyMbla  aad  aheap  mcaetraam  tot  Uqnefyiafl  oil-paints  |  and,  vitboot  ia 
the  Jighlsat  dqrec  affsdiag  tha  meat  delicate  eiilara,will.&Ma  iu  ready  ernporatlBa, 
onee  the  paiat  to  drr  ataoa  taela«tl]r. 

Coeea.Ml  oil,  at  tbe  ■■■■!•  InapaatBra  of  the  atmoephere,  ahrar*  assmnee  a  eon. 
eete  tbcmi  tat  a  peeliaB  ef  Ihk  eanalfhnneiae  mned  wilb  it  will  canse  Ih*  oil  to  becema 
•aid,  ami  to  main  saflktaM  lUOlXj  U  hnim  ia  a  coMBon  lamp  «it^  eitnoidinsaT 


CaoalAa«eiM  is  fitTimdr  TdatOei  aad  ret  iti  Taper  la  so  eueediaglr  heaTj,  that 
il  Mr  ba  poured,  withaal  Iba  U|Bav,  fi«m  ooa  Teasel  iaio  aiolbtf  lik*  water. 

HidMrt»  tbagaiatat  part  ettlieeaoBtabODa  baa  beco  impoatad  into  BoMpa  freat 
Seotii  Ameriaa,  aad  ttaa  bait  fcom  Para ;  bat  of  lata  yaais  a  amsidanbla  qaanti^ 
has  baaa  brat^bt  fren  Jar%  Pana^  Socapor^  and  Assam.    Abottt  twelve 'jaan 


■CO,  Mr.  Tilliam  Orifitb  pwUiabed  an  iaterestinf  Mpart  npoa  tin  JIms  tiHim 
tti*  eaa«tobMH  tree  ctf  Assaa^  wbieh  he  drew  op  at  the  raqoeet  »t  Captain  M  ' 
Meat  in  that  eoimtty  to  the  QoTarBor-Oaoeral  of  India.    lUa  remaakaUe  m 


a  twofold  0  „      , 

mbrageoos  than  an;  of  the  other  trees  in  the  extensire  foreat  where  it , 

aad  may  be  distingabM  from  the  ather  tres^  at  a  dialanaa  of  eeTsral  niile%  bj 
the  pietnresqiw  appeaiaaaa  pradnoad  by  its  dtumt,  huge^  and  lof^  orowik  lie  main 
trmik  of  one  waa  oareAill^  measorsd,  and  «u  found  to  bsT«  >  eiKumlsrsnse  of  no  !«*■ 
than  74  feet;  while  tba  Brtb  of  the  maia  traak  along  with  tha  sopixMe  immadiatdj 
1  :• '"ft  feet    lla  area  eorerad  bj  the  expanded  branehM  had  a  eironm- 


u  baa  been  estimatei),  altar  an  aeenrata  surraT,  t 
■aaa  withm  a  leMgdt  of  fOmile^  and  breadth  of  3  milaaol  fcrest  near  Fcnnepaor,  >i 
tha  diatriet  of  Cbardwar,  in  Aasam, 

lieoteoant  Teit^  has  «naa  diaaarered  that  tbe  Fieui  ilatliea  is  equall j  abnndant  in 
the  distriot  of  Nandwar.  Ita  gaagrefibical  range  in  Amam  seanu  to  bs  between  3S 
deg.  10  min.  and  27  de^  30  min.  of  north  latitude,  and  between  SO  deg.  40  min.  and 
H  de^  80  min.  of  east  longitade.  It  ocoars  on  the  elopes  of  (he  hill^  up  tu  an  eleTa- 
tiea  tt  prDhablj  It^UO  bet    This  lr*s-ia  of  the  banyan  tribe,  famed  for  iU  pUlaied 


:,9,i,ze.., Google 


3fu  CAODTOHOUG 

A»ie,  "  vhou  dangliten  groyr  about  the  mother  tr««^'  wUoh  hu  la 
tot  rami,  jual  arioret,  to  ue  Rojal  Aaistic  SocistJ.  Bpceioi  of  this ) 
(ill  shade,  howaver,  in  the  tropical  regiooi  of  Aniarioa,  ai  wall  ai  Ai 


iltay  apeciea  of  other  trees  yield  a  milkj  tsnacioiu  juice,  o: 
beea  frequentlv  made ;  m  Atinearjnit  inU^Jblia,  and  LaJtoootm, 
rtlipota,  also  P.  IkMo,  Roxburshii,  gtomtnUa,  and  appotitifblia.     Fl 


inferior  kind  of  caoutohonc  has  b«en  obtamed. 

The  juice  of  the  ^nu  ttatlUa  of  Qiardwar  is  bett«r  whan  drsirti 
&om  the  joang  trees,  and  richer  in  the  cold  Mason  than  in  the  hot. 
makini;  inciiiani  a  foot  apart,  across  the  bark  down  to  the  wood,  al 
and  also  the  large  branched  Dp  to  the  Tery  topof  thetrse;  theqaan 
increasiDg  with  the  height  of  the  inciuon.  The  bleedii^  may  be  Ml 
every  fortoLght  'Ilie  Quid,  u  freah  drawn,  is  nearly  of  the  eonMStei 
pure  white.  Somewhat  more  than  half  a  mmmd  (48  IM  .•  reehoi 
rage  produce  of  each  bleeding  of  one  tree ;  or  10^000  traes  will  ; 
maunds  of  juice  :  which  is  composed  in  10  part%  of  from  4  to  ■  pa 
of  course,  from  6  to  4  part*  of  caoatchono.  lie  bleeding  shooU  b 
sold  mont^  10  B«  not  to  interfere  with  or  obetmot  the  Tigoroof  t^ 
In  the  hot  months. 

Ur.  Qrifflth  saya,  that  t]ie  rieheat  joioe  b  obtained  from  tnuurei 
Into  the  wood  of  Lbs  larger  reflex  roots,  which  are  half  exposed  aboT< 
it  proceeds  from  the  ban  alone.  Beneath  the  line  of  ineisiona,  the 
seoop  out  a  hole  in  the  earth,  in  which  they  place  a  leaf  of  die  Pk 
Unn.,  radely  (bided  np  into  the  shape  of  a  enp.  Ha  obaeires  that  t 
of  Titrantkera,  upon  which  the  Moonga  silkworm  feeds,  as  also  the 
which  is  the  ohief  food  of  the  Eria  silkworm,  do  not  afford  a  milky 
Hence  it  would  appear  that  Dr.  Royle's  notion  of  eaaatehone  fiw: 
ingredient  in  the  food  of  silkwoTm%  and  being  "  in  some  way  en 
tenacity  to  their  silk,"  seems  to  be  bnfonnded.  If  Botany  diswnini 
Chemiitry  would  seem  to  scont  it  altogether ;  for  silk  contains  Wtt 
and  caoutchouc  contaiaB  none  at  all ;  Deiog  simply  a  solid  hydm-cai 
fore  widely  diaaimilar  in  oonstitntion  to  silk,  wiuoh  eonaitta  of  or 
II 'SS,  carbon  SOee,  and  hydrogen  8-94  in  100  parta 

This  hydro-carburet  emulNoo  is  of  oommon  occqirenoe  in  the  om 
and  lUiMo,  which  may  be  looked  on  as  the  main  sources  of  eaoate 
ricBB  caontchono  is  said  to  be  Almishsd  by  the  SipAoiua  itattiea,  oi 
iwniu  of  Aablct,  a  tree  which  growa  in  Drazil,  ana  also  in  Bniinam. 

Dr.  Koyle  lent  models  of  cylinders,  of  li  to  Sj  inches  in  diameter, 
in  length,  to  both  the  Astatic  and  Agncnltnral  Societiea  of  Bengal,  to 
tar  the  aatiTea  to  mould  their  caoatohooc  by.  Mr.  Oriffitn  save 
forming  the  caoutchouc  into  tumblers  or  bottles,  as  recommended  bj 
the  London  Joint  8tock  Gaoutehoue  Company,  is,  in  his  opinion,  thi 
possibly  be  offered ;  being  tedious,  laborious,  causing  the  caontehoig 
m  the  drying,  and  not  obTiating  the  viscidity  of  the  joiee  when  it  i 
snn.  He  recommenda^  aa  a  (iu  better  mode  of  treating  the  joiee,  b 
the  hands,  bi  blanch  it  in  water,  and  then  snbjeot  it  to  pressnra. 
describe  a  still  better  method  which  has  recently  ooenmd  to  me, 
upon  the  oaoutchooo  Juice.  This  fluid,  with  csrtaln  precaution^ 
mm  ur  and  much  warmth,  may  be  kept  in  the  state  of  a  creamy  en 


The  spedflfl  grarity  of  the  beat  compact  Pam  aMtrtehouc^ 

taken  in  dilute  aloohol,  is i 

The  speeifle  grarity  of  the  best  Aaeam  is        •        -        •  i 

„  „  Bincapore      ■        ■        .  i 

Haring  been  laTonred  by  Hr.  Sierier,  formeriy  managing  director 
CaontcUoDo  Company,  and  by  Ur.  Bealc^  en^eer,  with  two  different 
ehouo  joiee,  I  have  anl^ted  each  to  chemical  eiaminstion. 

That  of  Mr.  Sievier  is  greyish  brown,  that  of  Ur.  Beale  is  of  a  ui 
the  deiiation  from  whiteueas  in  eaob  ease  bein|j  dne  to  the  preeenoe 
which  accompanies  the  eaontehouc  in  the  seoretioD  by  the  tree.  Hm 
the  oonsiatence  of  thin  cream,  has  a  spseifie  gravity  of  1 1X1 U,  andyi 


CAOUTCHOUC.  Ml 

iiBiitniin  dT  pnt^tUi  (Nua,  hu  a  tpuMe  gnriVf  at  mI]>  1-OlTB.  It  jUM  no 
Im  thu  ST  pw  «Mt  «r  vhit^  Mlid,  aMl  ttrj  aUatfo  eaaatehoBo. 
It  ii  intATMtlDa  to  4^M«rT«  bsw  nadily  uid  aomptMttv  Um  Mpi 
tbmadi  of  umta&oiM  wmImm  into  on*  HMvn  quh  1b  u*  pragNM  of  Um  abiillitioi^ 
pMtiaaUrij  if  thaanaUToniixtnra  beibrMd;  bat  tha  addition  of  water  kntocMuy 
to  pmoot  tho  eoagoUtod  «*ovt«baiie  ft«m  atiaUnf  t4>  til*  «d«*  or  bottom  of  tlie  vbmmJ 
«ad  baeaailng  boral  In  (rdar  to  ooavwt  (b«  (poogj  maa  thoa  brmod  into  good 
••oabshoiiGi  nothiu  mon  ia  taquiate  tliaa  to  ezpoaa  it  to  modvata  ptcMaro  b«t«««ii 
tbt  Mdoofa  towoL  Bf  tiw  praa«ai  the  winle of  tha  nloatie  aitnu^  and  othir  rega- 
lalila  Dattai^  wUoli  eonerM*  into  tha  wlatasoa  of  tb*  balli  andjujci  of  MOtttotwoo 
IKcpared  ia  rtnam  and  Java,  and  oontaminata  it,  are  entirely  leparatad,  and  an  artiole 
Baanj  vtiita  and  modonma  ia  obtained.  Some  of  tba  cabee  of  Amerioan  eaonteboiM 
•ibala  wlteairattlMli»tot'orn>tt««abMa«;  aimeU  vbiahadliaM*  to  tbe  thread*  made 

vbiah  eoma  from  both  tha  Braale  and  BaKt  la 


«f  i^  after  evei;  proea«  ef  pniMeation. 

Ia  the  inlorior  of  many  of  tha  belli  n 

di«^  *pol»  are  froqnently  found  of  ■  viec 


_  . ,  ,  .  .  ■>  froqnently  found  of  ■  vieeid  tarrj-looking  Batter,  vlii«h,  vbeo  eipoeed 
to  (he  air,  aotiaaoma  manners*  ■  brmeot,  aad  deoompote  the  vbole  naaintoamft 
lobatuM^  -which  it  good  for  nothing.  Were  tba  plan  of  boiling  the  freah  Jaiae  along 
with  ita  own  bulk  of  water,  er  a  littta  more,  adopted,  a  mnoh  purer  artiela  would  be 
obtained,  and  with  ooBiparatively  leaa  trouble  and  delay,  than  haa  been  hitherto  bionght 
Into  the  market, 

I  And  that  neither  of  the  above  twoeampleiof  oaeutohoae^ee  aSmda  any  appear^ 
anee  of  eoagnlum  when  mixed  in  any  proportiona  with  aleohol  of  O'StSniaeiflegraTityi 
aad,  thara£re,  I  infer  Aat  albumen  ii  not  a  neeeeeary  conMitMat  of  tb*  Joioe,  u  Mr, 
Faraday  inferred  from  hi*  eipcrlmenta  publiehed  In  the  Hit  toL  of  the  Joomal  of  tht 
BonU  Inadtvtioo. 

The  odbor  of  Mr.  Nefier'*  wnple  ii  digbtly  aeeeeaa^  that  of  Mr.  Beale'^  whiefa  ia 
by  far  the  richer  and  pnrer,  ha*  no  diiagreeable  vmell  whatever.  Tha  taite  ot  tha 
latter  ia  at  fint  bland  and  verr  digfat.  bat  eventually  vat^  bitter,  flvm  the  aloetie  im- 
preenon  upon  tte  tOMgiM,  "n*  tait*  of  th«  former  U  bittw  fnun  th*  fir«t,  In  oonee> 
qaeaee  o(  th«  great  OMe**  of  aloe*  whieh  it  eontaloa.  Whan  th*  brown  lolntion  which 
rvDain*  in  tlia  eapmilt^  after  the  eaontehovo  haa  been  i^MtBted  In  a  epong;  itato  by 
ebDlUtIon,bwulOOgi«iniof  tlMrieher)iuo«k  bp**Md  throng  kflltw  and  •vaporatei^ 
it  kavM  4  grain*  «f  eonerete  aloea. 

Both  of  tlM*«  emulnva  juioe*  mfz  readily  with  water,  aleobol,  and  pyrozilie  ipiri^ 
Ibowh  they  do  not  beoome  at  all  clearer;  they  will  not  mix  with  aaetiUkoitciiu  (th* 
diaUfied  a^t  of  oairatchoiio),  or  with  petroleotD-naphtha,  bat  remain  at  th*  bottom  tA 
theie  liquid*  aa  dlrtinet  a*  mereniy  doe*  from  water.  Soda  oanatio  lye  doei  not  di*- 
■ilv*  the  juie* ;  nitne  add  (dcnbU  aqnaforti*)  oonvert*  it  into  a  red  onrdy  magnta. 
Iha  filtered  aloetie  Kqoid  b  not  affeeted  1^  the  nitratM  of  baryt*  and  invar ;  it  aSorda 
with  oxalate  irfai  " 


textile  fabne*  in  me  variety  of  it*  dcaigni  and  applloationi.  The  maDnfaatare  of 
eeontehono  hat,  at  pretant,  three  principal  oranehe* : — 1.  Th*  ooadenaation  of  the  crada 
hnop*  or  ihrede  of  caontchoni^  aa  imported  from  South  Aineriaa,  India,  ^A,  into  oom- 
pact  honogeneom  bloeki,  and  the  onttinK  of  thttt  bloeki  into  cake*  or  iheeta  for  th* 
itattoiier,  eni^eon,  ehoemaher,  Aa    S.  Ilie  filature  of  either  the  India-rubber  bottle^ 


qoalitie*  of  c*outohoa«  tato  a  riecid  virniih,  which,  being  ^pUed  b*t«eeD  two  ii 

&eee  of  doth,  oonititate  the  well-known  douhio  fiihric*,  inpervioiu  to  wator  and  al 

L   The  eaoutebouc,  u  imported  in  ikinny  ibred^  ibrow  mU^  twiited  ooncrotioi 


of  eU*tie  tianei  of  vrery  kind,     t  The 

ie*  of  Moutohooe  inUi  a  riecid  vi:        ,  .         „ 

if  doth,  oonititate  the  well-known  douhio  fiihric*,  ini 

?hfl  eaoiiteboac,  u  imported  in  ikinny  ibredA  ibrow  1 

«bee«e-Iike  eak«a,  and  irregular  monee,  i^  more  or  Ie**,  impure^  and  m     . 

lently  intentratified  with  earth;  matter.  It  i»  eleamed  by  being  ant  into  mall  pieoe^ 
and  waehed  in  warn  water.  It  i*  now  dried  on  iron  trayi,  heated  with  iteam,  while  being 
earefblly  itirred  about  to  leparate  any  remaining  dirt,  and  i*  than  paiMd  tfarough,  bo 
twcen  a  pair  of  iron  roll^  under  a  itream  of  water,  whereby  it  get*  a  leeond  waahiog, 
and  becomes  at  tiie  aeme  time  eqnattzad  bv  the  eeparato  pieoe*  being  blended  together, 
ne  ifaredi  and  CDttiage  thu«  lanuDated,  if  itill  foul  or  heten^eneou^  are  thrown  baok 
Into  a  kind  of  hopper  over  the  rolls,  eat  one-sliteenth  of  an  ineh  apart,  and  peved  ■•■ 
vend  time*  through  betwean  them.  Tie  above  method  of  preparation  ii  that  ^aetiaed 
by  Measn.  Eeene  and  Co.,  of  Lambeth,  In  their  eioelient  manttfaotory,  nndtr  a  patMt 
grantMl  in  Oolobcr,  1S8S,  to  Mr.  Oiriiti^er  NiokeH  a  partner  in  tha  flitn. 
.    Tou  L  tA 


oylc 


«SS  OAOOTCHOUa 

InaagTMt.srtao&ihmmttaf  UMjiHotStook  CmoMmm  OonpMj,  at  "-"-*— i. 
OT^iDallf  under  tli«  dirvotioa  of  Mr.  Siaviar,  ■  gwitlMDUi  dktingakktd  no  1«m  hy  kia 
fwuu  and  tMt«  ■■  a  isalptar,  than  b;  lua  cumtiiMtiTe  UUat^  Ui«  pNpMBtMT  riiwiiiK 
and  laminalini  ara  aopanedad  b;  a  proowa  of  waahing  praotiaad  is  llr.  Nickatfi  aaaoai 
«pwBUaa,  •manaolT  ealUd  tfaa  ^rut^t^  or,  ai  it  ihinud  noN  proparij  ba  a^l*^  Un 
Ahm^,  ThamilTampkvwlforaBglnUiiatiiuoriaaonoNtiBgthaanMUWta&vfmanta 
■ad  ihradi  of  Montdioaa  into  hemogaaeoot  eUatio  ball,  it  a  ajludneal  boi  or  dnm 
of  aaat  iroiw  8  or  9  iaabca  w  diamaUr,  Mt  ^  it*  Mdai  aaid  iMTanad  in  tli«  liaa  of  it* 
boriamta)  axH  (alao  8  «r  S  inebaa  long)  bj  a  ifaaft  of  wi««^(  iron,  jamiabad  with  > 
NW«ofpng'aaliagbaT%orkn«adiDgBtBH,pl>oadat  anglaaof  ISO  d^  t*  aaab  otbas 
Thaae  act  by  rotation  againat  fi  oluaal-ahapad  t««t)^  whian  ataad  obliqualj  np  fnm  U>« 
front  part  of  Iha  bottom  ot  Ilia  drum.  The  dram  itaaU  aooaata  of  S  aemi-ayliiidai« ; 
tba  nader  of  which  ia  mada  tattloaatroagiron  franunsandl^mppariabincwdto  tha 
nnder  one  behind,  but  bolted  to  it  bafora,  ao  ai  to  loRn  a  eovar  ar  Ui/  wUtu  uaT  ba 
opanod  or  laid  baak  at  plaaanrt^  in  ardar  to  azamina  Iht  laaiitriioaa  frooi  bMa  to  UK^ 
and  take  it  o«tt  whan  folly  kawtdad.  In  the  oantre  of  tJM  lid  a  ftumal  ia  made  fmH,  by 
which  tba  anttingi  and  ihredi  of  the  India  rubbet  are  inbodnead,  and  a  ttraaoi  <f 


Tba  power 
•^la4m«7 


>wer  raqvirad  to  turn  tba  a; 
X  m«T  ba  Jndgad  of  frnm  the  taot,  that  if  it  be  onlv  3  inoh«a  in  dianatar,  it  ii 
raadUj  twlitad  aannder,  and  raqnlna  to  be  E  inehea  to  witbitand  «T«Ty  itrain  prodnoad 
bj  the  fixad  taatb  holding  (ha  aaontehoua  againM  tba  raTolriog  anna.  flTe  ponndi 
•onatittrta  a  abarga  of  tba  matariaL 

Oaaof  theiiHatrauatkaUaphaBomenaof  the  kneading  oparatiMi,  ii  the  prodigioiH 
haatdiaanaBgedinthealtcniatacondenaationandaspaMioauthaeaontidioiie.  Tlwii^ 
the  Tatar  be  oold  ea  it  triaklea  in,  it  aoon  beeomaa  boiling  hol^  and  amtta  aojnona  Tfr 
poura.  Whan  no  water  ii  admiUad,  the  temperatiire  riiaa  taatti  higher,  w  that  Om 
alaatia  Inmp^  though  a  b>d  eoBdnetor  of  hea^  oannot  ba  aafelj  tonehed  with  the  hand. 
A*  we  ahalt  preaantlj  find  tbat  eaoatabono  mffign  no  eonaiderabla  or  permanent  dimi- 
nation  of  ita  Toltuna  by  Iha  graatait  pt«*Mr«  which  can  ba  ^>pUad,  we  mnit  aaoriba 
the  beat  erolvad  in  the  kaeading  proneaa  to  the  vialent  Intaatine  mavanaata  emited 
thrao^oat  all  tba  partioUa  of  the  daatie  maai. 

Dunng  tba  rteamlng  nuMh  mnddr  water  mu  off  ihion^  apartarM  In  tba  botttnn 
of  the  dram.     In  the  oonrae  of  hau  an  bour'a  tritnration  the  Tariona  piaeaa  beoom* 
'  "     '    '  '  '  "    '  ali%  OToid  ball,  of  a  raddiah  brown  eolont.    Thia  ball  a 


ahaft  atanglaof  ltOde»  to  each  other,  and  whioh  enaonntar  tta  raatiianaa  occaaiaaad 
by  fire  atationaiy  ahiad  taatt^  atanding  obliqoelj  upward*  bvta  the  bottom  vt  Uie 
drnm.  Hera  the  oaontchane  it  baadad  diy  along  witk  a  little  qniekltma.  It  soon 
geta  rar^  hot:  diichargea  in  ateam  throogh  the  pnnetvre^  tba  water  and  air  whioh  it 
bad  imbibed  m  the  preceding  waahing  operation ;  become*  in-  eonaaquenca  more  com- 
tMMt;  and  in  about  an  hour  aMomaa  tne  dark  bittwn  aolovr  of  (tationert^  rnbbar. 
Daring  alt  thia  tioM  frequent  axploaiona  take  plao«^  from  the  aqMnaton  and  nddttn 
•xtiioaUon  of  the  impriaoned  air  and  ateam. 

Aom  the  aaaond  *at  of  drum*  the  ball  ia  bvnafarrad  into  a  third  aa^  whoaa  rerelTing 
abaft  beinf  tnraiahad  both  with  flat  pt«a*iiig  ban^  and  parallel  ifcarp  ohiaali,  parpen- 
diaolar  to  it,  exaroiae*  the  twofbld  operatioD  of  pricking  and  kneading  the  maM,  aoaa 
to  oondanie  the  oaontohouo  into  a  homogeneoiu  eolid.  Saran  ot  thaia  finiihad  ball*, 
weighing  aa  above  atatad,  6  ponndi  eaoh,  are  then  intfodncad  into  a  much  laisar  inw 
drum  of  (inular  eouatraotion,  but  of  much  greater  itrengtl^  whoaa  ahaA  ia  atnodod  all 
round  with  a  formidable  airay  of  blunt  ohiaala.  Here  the  aeparata  balla  become  par- 
IMtly  inoorporated  into  one  ma%  free  from  honeycomb  o^  or  pore^  and  therefore  fit 
fbr  being  aqnaatad  into  a  raotai^nlar  or  cylindrical  form  in  a  anitaUe  eaat-iron  mould, 
by  tha  action  of  a  actew-praia.  When  oondenaed  to  the  ntmoat  in  tbi*  bos,  tba  lid  ia 
aecoiad  in  ita  tdaee  by  aerew-bolt^  and  the  mould  ii  aat  aiide  tor  aereial  day*.  It  i*  a 
ourioda  (ae^  Ukat  Mr.  aiaTi«  baa  tried  to  give  thia  moulding  fbrc^  by  the  hydranlia 
prai%  witboQt  affeo^  a*  the  aafca  of  oaootchoat^  after  b««ng  ao  oondanaod,  reaile*  much 
n»n  aouidarably  than  after  the  etnapraaainc  acUon  of  the  torew.  The  cake  form 
generally  preferred  for  the  raaompoaad,  gronntt  or  milled  caoutchouc  u  a  rectangular 
V**,  about  18  incba*  lon^  S  inehee  broad,  and  S  inehai  diiak. 

Thb  ii  iliced  into  odia*  f<H  the  itationer,  and  into  •heeta  for  making  tapaa  and  tiireada 
of  oaontobou^  by  an  ingeuton*  *df-acting  nuchin^  in  which  a  itrauht  ateel  blade  with 
ita  edge  tTfnt'"g  downward^  ia  made  to  vibrate  moat  rafudly  lo  andfro  in  a  horinntal 
tdana ;  while  tha  aaka  of  caontohoiM  clamped  or  cmbtacea  at  each  aide  between  twa 
atrong  iron  bai^  i*  ilowly  advanoed  aninat  the  blade  by  aorew-work  like  that  of  tha 
ilido-rc*!  of  a  latfaa.    In  ontting  oaootohoua  by  knivM  of  e 


aUWrtb«Uad««rth«iMUaab«*oiiitantljinoMtaB«dwiUiWBUr;  for  otharwiw  tU  ■ 
tool  WMild  inuMdlaUly  itick  (ut  At  tli*  aboTs  itnioht  nbnting  knifa  tUoU  obli^uelf 
da«mmtd%  Um  ihwt  wlunti  it  «nU  off  ■jiopt«i«oiiilj  tunu  up  oT«r  tba  blada  in  pro- 
portion •>  n  ii  dalMhad  from  tlM  bottoni  bum  of  tha  caka.  Th«  tiuaktr  alioea  w*  »n«^ 
vwda  aot  by  h«a^  *>">  ■  v*Uod  kiula,  imta  mntll  pvallelopipeda  (or  tha  aUtioDer, 
tba  •actioM  baiog  guided  ra«tongnl«rij  by  uw  Ua«a  u  >  woodea  frame.  Thu  vhul*- 
■•la  t)rieaoflbM«ian»wr«dn««d(o  litMr  pooad.  Slioaa  ma;  ba  eut  off  to  almoat  any 
dannd  dagraa  of  **■'"■"*-.  bj  nuani  «I  an  adjaating  aoraw — a  meohanitm  that  aoti 
^aiaat  a  board  wUoh  aopporta  Uw  bottom  of  tba  oaka,  and  raiaai  it  bj  any  aliquot 
[urt  nf  ininnlythaimttingriladiibiiinr  natiiart  In  nbntaalvajainllMaaiiialiorLioDtal 
plana.  Tliaaa  tbiii  aUiMa  Boaatitnte  miat  ia  aallad  aheat  oaontdioui^  ao^  thaj  aerra 
tokraUy  fer  maUu  tobaa  for  pnawnatie  apparata^  and  alLeaUia  of  aiarv  kind ;  aiooak 
if  tbair  tw«  «dgM  m  ant  obliqmlr  with  eleatt  aiuwtM^  tbe;  ma;  b«  made  to  aoaleacat 
b;  BtDtl«  pfwauf^  w  iatunatal;  uat  the  Una  of  junetioa  oanuot  ba  diaeoverad  eitlier 
b;  Um«;4  or  bjr  inAalioiLtif  abagor  tube  thua  Jomad. 

Ha  mode  at  raoompoatng  the  outtin^  ahi«d^  and  aoaraa  hinipa  of  oaoutehoDC^  into 
a  haoMganaona  alaitic  aak^  ipeoifiad  by  Mr.  Niokal^  for  hia  patan^  aealed  Ootober  34, 
13M,  it  not  aaaenUall;  diffarent  from  that  above  deaohbed.  Hia  o;linden  of  hit  mill 
■re  mora  oapaoion^  aia  op«n  at  tha  aidca  like  a  cage,  and  do  not  require  the  waahing 
apparatus  aa  tha  oaoutoooue  baa  boon  aleanaad  b;  praTiosa  lamination  and  rioaing. 
Ha  oompUtea  tha  kneading  operatioi^in  thii  open  ajlinder.  within  the  apace  <rf  about 
tvo  hoiir^  and  afterwards  aqnaaiaa  tha  In^*  b^U  ■<>  lonnU  Into  the  cheeae  form,  in  a 
noaldanlijaetad  totb«aetiM)o(BQb;dr^lilMpr«m.  A*beaneo«edaperiectl;inmakiiy 
Mtmpaet  aakaa  ia  thit  wa;,  hitaaontckoiM  iaiMt  differ  aomewbat  in  iU  phjraieal  conib- 
totioD  from  that  lacoupOMd  b;  Hi.  Siaviet'*  proeeaa.  He  iwea  a  preaa  of  the  power  of 
10  ton*;  aach  prasDr^  bowevar,  mut  sot  ba  applied  aoddenl;,  bat  progreatival;,  at 
intarrala  of  two  or  three  minntea  between  eaoh  atroke ;  and  whan  tha  praaaing  ia  oom- 
pleta^  ha  auBen  the  aaoutchouo  to  remain  under  preaaare.till  it  la  oold,  wtan  he 
thnial*  it  Mt  of  tbe  mould  antirel;,  or,  placiiw  Ua  mould  b  the  aljde-reat  meohanun^ 
ha  gradnall;  niaea  llu  eaoatchono  ant  of  i^  while  the  ribrating  knife  ouU  it  intu  aliota 
in  Uia  manner  alr«ad;d«aoribod.  Tlie  d^aot  maohinit  b;  which  theae  aheeta  are  now 
•0  eaail;  and  aoonra^;  alioe^  wa^  I  bcber^  originallj  oontriTod  and  oouatruoted  bj 
lb.  BeaUs  ei^ineer,  CAareh-laii^  Whiteehapd. 

U  RUtou  Of  OAomtsano  roa  HAEna  XLAmo  tABuaa. 

Haaan.  Battier  and  Giiibal  mounted  in  their  lactoi;  at  St.  Denj^  lo  long  ago  aa  tha 
;ear  1816  or  183T,  a  machine  for  outttog  a  diao  of  eaootohono  into  a  oontmuoua  fillet 
uirall;,  from  it*  oirosmferenca  toward*  ila  centre.  Thi*  flat  diao  wa*  made  b;  frtmiag 
tta  bottom  part  of  a  bottle  of  India-mbber  in  an  iron  mould.  I  haTe  deacribed  thia 
maokine  under  the  article  EL**na  Buisa,  A  machine  on  the  taoMprind^ewa*  made 
th«  aubjaet  of  a  patent  b;  Hi.  Joahn*  Pioetor  Waatbead,  of  Haoohestor,  Febmai;  \i, 
J834 ;  aoi,  bomg  eonatruetad  with  the  well-known  preciaioa  of  Xanobeater  vorkman- 
ihip,  it  haa  been  found  to  act  perfeotl^  wall  in  cutting  a  diac  of  oaontchonc,  from  the 
orcumferenoa  toward*  the  centre  ipually,  into  one  continuoui  length  of  tape.  For 
the  aerriee  of  thi*  m«Dhia<^  the  bottom  of  a  bottle  of  India-mbber  of  good  qualitv 
being  adMted,  ia  out  off  and  flattened  b;  heat  and  praaanre  inU  a  near);  round 
sake  of  oni&ina  tbiekneaa.  Ihia  cake  it  made  (ait  at  ita  centre  b;  a  acrew  nut  and 
waahar  to  the  and  of  •  horiiontal  ahaft,  which  ma;  be  made  to  reToWa  with  an; 
dcntred  velocit;  b;  naana  of  appropriate  pulla;i  and  naoda  at  Uie  aam*  time  that  tlM 
edge  of  the  diaa  of  eaontohoiu  ia  aatad  on  b;  *  eireular  koila  of  ca*t  tteal,  made  to 
MTol*e  low  tinM*  par  mlnut^  in  a  plana  at  right  aoglea  to  that  of  the  disc,  and  U 
•dTance  upon  ila  an*  progreaairel;,  ao  at  to  pare  off  a  oontinoout  nnifonn  tape  or  fillet 
from  the  drcumferenee  of  the  sake.  During  thit  cutting  operation,  the  knife  and 
eaontdbHie  are  k«pt  conttantl;  moitt  with  a  dender  ttream  of  water.  A  eacceeaiob 
of  thread*  of  an;  dedred  fliMDe**  it  afterward*  cnt  out  of  thia  fillet,  b;  drawing  it  in  ■ 
Boiit  atata  through  a  nide  alit,  againtt  the  abarp  edge  of  a  reTolriiu  tteel  diac.  Thia 
epemtion  it  dextorond;  performed  b;  tha  handa  of  ;o«ng  girla  HM.  Battier  and 
Quibal  enqilaya^  at  the  aboT»mantioned  period  a  nuchaniBu  oonaitting  of  a  aerie* 
of  einnlar  atael  knive^  fixed  parallel  to  each  other  at  minute  dittanceii  regulated  b; 
mterpoaad  VMhen  Dpon  anTolTiu  (haft ;  which  eeriea  of  kaive*  acted  aguii*t  another 
nmilar  aerie*,  placed  upon  a^araUol  adjoining  ahaft,  with  tiueffeetof  cutting  tbe  tape 
throi^ghaat  ita  length  into  eight  or  more  thread*  at  onee.  Am  improred  modification 
at  that  apparatu*  u  deaerib^  and  figured  in  the  apecifleation  of  Mr.  Nickela'a  patent 
«f  Qeteber,  188&  He  employe  it  for  entting  into  thread*  the  tape*  made  fr<nn  the 
leootnpoied  caoutohonc 

lb*  bod;  of  th«  bottle  of  Indlt-rabber,  and  in  general  anr  hollow  ajlinder  of 

WritthmiT.  iaout  into  tape^  by  being  firtt  fora*d  opoanmandmrfaoftwoodof  anab 
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Stt4  OAOtrro^DCL 

*  dimennoni  u  U>  IfMp  H  eqnallv  diitaad«d  "ntu  nuDdTD  is  thon  iMaTad  to  ae  dull 
of  &  lithe,  vbich  hiu  one  end  formed  mbi  ■  fiue-threBded  Mraw,  tiiat  vorkt  in  ft  &x»d 
nu^  M>  u  to  trsTene  ^m  right  to  left  bv  its  rotation.  A  eircolar  diso  ef  stMl,  kept 
Diout,  reTolvea  upon  ■  ihaft  pBrallel  to  the  preceding,  at  inch  a  distaiiot  fivm  it  u  to 
out  through  the  eaantchono,  lo  that,  bj  the  traTeree  moTement  of  the  maadril  ihttt, 
the  hollow  cjliader  is  cat  ipirally  into  a  eontinnoiu  fillet  of  a  hreadth  equal  t«  tiie 
thiuknen  of  the  lide  of  the  eylind«r.  Hr.  Niekeli  ha«  deeoribed  two  method*  of  (orat- 
ing hollow  cjlinden  of  r«compoMd  oaoatcboao,  for  1h«  pnrpoM  of  being  cat  tato  flllata 
by  inch  a  machine. 

It  i«  probable  that  the  threads  farmed  A'Om  the  heat  India-rabber  bottle^  as  Imported 
from  Pure,  tte  considerably  itronger  than  thoM  made  from  recompoaed  caontehont^ 


md  therefore  muoh  better  adapMd  ftrr  making  Hr.  Sieviei'i  patent  elaitle  eordaffe. 
When,  however,  the  kneadioK  opentioa  luu  bwn  ikiUnl^pemirmed,  t  And  tint  the 
threada  of  Che  gromtd  eaoatcboiiiv  aa  it  ii  IncorrMtiy  c*!S«i  \ij  the  woAmen,  w 


weU  iiir  every  ordinary  purpose  of  elaatio  fabric^  and  are,  of  eooTM,  greatly  more 
economical,  fram  the  mnch  lower  price  of  the  material 

Threads  of  oaoatehone  are  r«adity  pieoed  by  paring  the  broken  ends  obllqDely  with 
•aiuon,  and  then  preiung  them  together  with  clain  finger^  taking  care  to  admit  no 
greaee  or  moiiture  within  thejanction  line.  'These  thread)  mart  be  depriTed  of  their 
daatiuity  Deiore  they  can  be  made  eubeervient  to  any  torsile  or  textile  maDufaetiiiew 
Each  thread  ia  infliuticaUii  individually  in  the  eot  of  realin|^  by  the  tenter  boy  or  giri 
prcuiDg  it  between  the  moiit  thumb  and  finger,  »o  ae  to  atretch  it  to  at  least  elgbt  tuoM 
lb  natural  length,  wliile  it  U  drawn  rapidly  through  between  them  by  the  rotation  of 
the  power-driven  reel  This  extension  la  accompanied  with  eondentation  of  the  eaont- 
ehoui^  and  with  verv  considerable  disengagement  of  bea^  as  pointed  ont  in  Nichol- 
eoa's  Journal  upwards  of  80  years  ago,  by  Hr.  Ooogh,  the  blind  philoaopher  of  Kan- 
daL  I  attempted  to  stretch  {he  thread,  in  the  act  of  redinn  bnt  foond  the  aeDwtioD 
of  heat  too  palnfal  for  my  unseasoned  fingen.  The  reel^  after  beinit  completely  filled 
with  the  thread,  are  laid  aaide  for  some  day^  more  or  fewer,  acoor£iie  to  the  quality 
of  the  caoutehonc,  the  recompt^  requiring  a  longer  period  liiKtt  the  bottle  materiaL 
When  thns  rendered  inelastiB,  it  is  wound  oB  upon  bobbins  of  varioas  siis^  adapted 
to  various  siiea  of  braiding  or  other  macliinea,  where  it  is  to  be  clothed  with  aotton 
or  other  yariL 

In  the  process  of  making  the  Kiiano  Tiwcsi,  llie  threada  oT  caontohono  bring  Snt 
of  all  deprived  of  <AuaT  elastieity,  are  prepared  fiir  recdving  a  eheatfa  npon  the  braiding 
machine.  For  this  pnrpoae  they  are  strMcbed  by  hand,  b  the  act  of  winding  upon  the 
reel,  to  1  or  S  times  their  nataral  lenrth,  and  left  two  or  three  weeks  in  that  tt*t«  «f 
tenaion  upon  the  reela.  Thread  thus  itw'iuftfatoiJ  has  a  speoifle  gravity  of  no  less  tluu 
0*948732 ;  bnt  when  it  ha*  its  slasttoity  restored,  and  its^ength  nidnoed  to  fta  pristioa 
state,  by  rubbing  between  the  warm  palma  of  the  hand^  the  apeeifle  graVi^  of  the 
same  piece  of  thread  is  reduced  to  0'esS989.  Thia  phenomenon  ia  alria  to  that  exhibited 
in  the  process  of  wire-drewbg,  wtiere  the  iron  or  brass  gets  oondensed,  harc^  and  brit- 
tle, whtla  it  discng^ee  much  beat;  which  the  coontchouo  tliread  alsodoea  in  a  degrea 
intolerable  to  napractised  fingers,  as  above  mentioned. 

The  thread  of  the  Joint^tock  Caoutchouc  Company  ia  nmnbered  from  1  to  & 
Ho.  1.  is  the  fioeat,  and  has  abont  SOUO  yards  in  a  pound  weight;  Na  4.  has  SOOO  in 
the  poand  weight;  and  No.  S.  700,  being  every  powerfttl  thread.  The  finest  is  na«d 
lor  the  finer  elastic  tissaei^  as  for  ladie^  gold  and  silver  elastie  bracelet*  and  bands. 
The  rope*  made  by  Ur.  Siavier  with  the  strongest  of  the  above  thr«ad%  clothed  wiUi 
hemp  and  worked  lo  his  giganlie  braiding  maehme^  pwaewt  aftw  they  are  re-elasticated 
by  heat,  an  axtraordlnarr  strength  and  elaalieity;  and,  from  tbe  ueariy  rectilinear 
direction  of  all  the  strands,  oui  stand,  it  is  swd,  double  the  sttsin  of  theoeat  patent 
cordage  of  like  diameter. 

In  treating  of  the  manu&ctnire  of  elaatic  fabric^  I  have  great  pleaanre  in  advertittf 
to  the  ribbon  looms  at  HoUowiy,  which  display  to  great  advantage  the  tnsAanic^ 

Seaius  of  the  patentee,  Ur.  Sievier.  Their  prodnetive  power*  may  be  inferred  from 
le  following  statement; — SOOO  yards  of  1-iush  braces  are  woven  weekly  in  one  18 
ribbon  loom,  whereby  the  female  operatirc^  who  has  noting  to  do  but  watch  its  atito- 
malio  movement^  eanu  10a  a-week ;  SOOO  yards  of  S-inch  brace*  are  woven  upon  ■ 
similar  loom  in  the  same  time.  But  one  of  Ur,  Bievier's  moat  curious  patent  inven- 
tions is,  that  of  producing  by  the  shrinking  of  the  caoutchouo  threads  m  t^e  (bunda- 
tion  or  warp  of  the  stul(  the  appearance  of  raitud  figure^  closely  reeembling  «o«ab- 
laca.  ID  the  weft  Thus,  bv  a  lunple  physical  operation,  there  i*  prodncM,  at  aa 
expense  of  one  penn^,  an  effect  trlueh  ooold  not  be  (dbot«d  by  m*aK»Hiii»l  meaaa  tat 

Digilll,;  J,  Google 


QAOUTOHOUG. 


n*  iMria|K  thi  vhU  of  tha       .        „    .  .     , 

««»litiM  of  mportod  (Moatohooe,  «D«h  ai  t£a  inelMtie  lomn  from  Pm,  ue  worked  up 
win  Tsrakh,  whanwith  two  •nrhea*  of  oloUi  are  eoinaalcd,  *tf  aa  to  form  ■  oompoand 
hM%  iaptrrioaa  to  air  and  watar.  Tha  oaODtalioDa  w  diaaolved  aitfaer  in  petroleum 
(ao«)4arX  naphlh^  ar  oi]  of  twp«nt)Mk  bj  being  tritontad  with  alth«r  of  tha  BolraDta  in 
» alaaa aaat iron vaiaa^ with « ■tirripg apyawtw^ morad by meahaninal powar.  ThehaU 
gaaatatod  dnrinc  the  attrtoioa  of  t£e  oaoDtohoiic,  ■•  aufflcient  to  (btout  the  aolutioo, 
witkOMt  du  kptAeatioB  of  loal  b  any  waj.  Theaa  tritnnting  ovlindan  h«T«  baea  oallad 
fir  Willi  by  tha  workawn,  baeaoaa  they  ara  furaiihad  with  obliqn^  praaibg  mi  re- 
volriag  aim^  hot  in  other  ra^acta  tity  dilTar  in  omutraation.  ^lev  are  i  feet  in 
JiMMtarmd  dapth,  raeeJTe  U  awt  at  a  time^haTaaTartiaalrertdTingahaftofwrouKht 
ink  4  ibahea  in  dianieUr,  and  make  one  turn  in  a  aeoond.  Tbrea  daya  are  required  to 
oaMpIela  the  tulvti/m  of  on*  ch«i|(e  of  the  Taniiah  nialariala.  Ilia  proportion  of  the 
•alrent  oiU  variaa  with  tha  objaot  u  via*,  being  alwaya  much  laa*  in  weight  than  the 

When  tbe  Taroiah  ia  to  be  applied  to  Tery  nice  pnrpoae^  aa  bookbinding  ic^  it 
mMt  ba  nbbad  into  a  homogMaoai  Mnoul£  paale,  by  patting  it  in  a  hopper,  and 
lattiag  it  (atl  betwaan  a  aoapla  of  parallel  iron  rolK  *«t  alnoat  u  oontaot 

~  ■      '  -     rkMthagallery  inwhicb  tiM  waterfnrofalotbiamanufaeture^ 


'■  leaat  H  yarda  lo*^  to  sira  ample  room  for  axtandin^  airinb  and  diriog 
it  ahonld  be  %  yarda  wio^  and  not  leaa  than  E  high.    Jt  ia  formed  of  up- 

_„ (daof  wood,  bound  with  three  or  t9nr  horixontal  rail*  at  the  lidaa  cf  the 

**d«.  At  Um  and  «t  tha  gallery,  wbara  the  Tamiih  ia  applied,  tha  web  which  it  to  b« 
■■■arnd  lawt  be  wvund  upon  a  beam,  naacabling  in  aiie  and  altnatioo  tbe  oloth  bean 
ut  tka  waavaf**  loom.  Thia  pieea  ia  tiiane«  drawn  up  and  atretehed  in  a  horiioutal 
dimotioa  over  a  b«,  like  tha  breaat  beam  of  a  loom,  whenea  it  ia  extended  in  a  aome- 
what  'lfif*'»g  diraetian  dowftvsrd%  and  poMed  over  the  ed^  of  a  faariEDntal  bar. 
Abare  tU*  b*r,  and  parallel  to  it,  a  Bteel^mied  edge  of  wood  u  adjuated,  M  oloaaly  aa 
to  leaTe  but  a  narrow  alit  for  the  paaaage  of  the  varniah  and  tfaa  cloth.  Thia  horuonCal 
ilit  BWj  be  widaead  or  nanowed  at  pleMnre  by  thumb^wew^  which  lower  or  t»iaa 
the  Bovable  nnMr  board.  Tha  oMntohooa  paaCe  being  plaatered  thickly  with  a  ioug 
^■tola  of  wooaopon  the  down-alopad  part  of  tha  wet:^  which  liea  between  the  breaaC 
beam  a^  the  abore  dawribed  alit,  tha  oloth  i*  then  drawn  through  the  ilit  by  meana  ol 
eoida  in  a  horismtal  direction  along  the  lotreat  raila  of  the  gaUery,  wberetiy  it  gela 
nnifiiniily  bafmaared.  Ai  won  aa  ua  whole  web,  ooniiating  of  about  40  yarj^  ii  una 
•••led  with  tbe  naoid  nuniab,  it  i*  extended  borimatalty  upon  roller^  in  tha  ommt 
partof  tlMgalbrr,  andleftfitradayortwo  todry.  A  aeoond  and  third  coat  are  tbia 
applied  ia  wiiiiiWiiin.  Two  auoh  «eb%  or  piaoa^  are  next  e«meDt«d  boa  to  lao^  by 
ptwiiig  thaa^  at  tbe  inatant  irf  thnr  being  brought  into  eontaet,  through  between  a 
pair  M  vooden  n>Uai%  care  being  taken  by  the  operator  to  preTant  the  formation  of  any 
fiii—ua.  or  twiating  of  tbe  twofold  web.  The  nnder  out  of  the  two  pieeei  bein^  intended 
for  tbe  lining  ahould  be  a  eoupla  of  inehe*  broader  than  tbe  upper  one,  to  maore  the 
laifem  eorering  of  the  latter,  which  ia  deatined  to  form  the  outeida  of  tbe  niment 
Tbe  doable  alotb  in  finally  wwpended  in  a  wetl-ventilated  Btove-room,  till  it  becomea 
017,  and  naariy  free  Irom  ameU.  Tbe  paring*  cut  from  the  broader  edgei  of  the  under 
ptenai  ara  raeerrad  fcr  cementing  the  aeama  of  cloaka  and  other  artidee  of  dreaa.  The 
t^M-Uk*  (hreda  of  tbe  double  eloth  are  in  great  reqnaat  among  gardener%  for  nailing 
up  tbe  twwi  of  waU  abmbft 

Mr.  VaRo^  of  Sowerby-bridK  baa  recently  lubatituted  iheet  India-rubber  for 
leather,  in  tha  MnatioetioB  of  fillet  earda  for  tbe  cotton  and  tow  manufacturaa.  Tbe 
Bopeiior  elaaticij^  of  thia  article  ia  eaid  to  prore  adTantagaona  in  aereral  reweeta. 

llr.  Cbarka  Kaene,  ptoptietor  of  the  eitenMre  and  watl-organiied  Indie-rubber 
faetoiy  in  Lanbtt^  obtained  a  patent  in  March,  IMO,  for  applying  a  coat  of 
aaMrteboaa  to  tbe  outer  turfaoa  of  flexible  leather.  The  Taniub  of  oaoatdionc, 
made  widt  oil  of  torpantina,  baa  ao  much  lampblack  incorporated  with  it,  aa  to  bring 
it  to  tbe  aonairtenoe  of  doUgb.  The  edse  of  the  doeskin,  buck-akin,  and  waah- 
laath«r,  being  mttodueed  between  a  pair  olwetted  iron  roUeri,  aa  much  of  the  India- 
mbber  eompono^  lonetied  by  a  gentle  heal;  and  rolled  into  a  proper  length  aa  will 
eorer/tfae  leatbar,  ia  laid  in  the  hollow  between  tbe  leather  and  tbe  moiat  cylinders. 
By  tbeir  rotation,  tbe  eoating  ia  eTenlr  effected.  Whan  tbe  aorface  haa  become  dry,  it 
may  be  emboafed  or  gilt,  and  Tamiihed  over  with  a  aolution  of  ahellae,  with  a  little 
Veaiea  tunMntiaa^  in  dcohoL  After  two  or  three  applieationa  of  thia  kind,  the  leatbar 
it  paaatd  throng  a  pair  of  iron  roDen,  either  amooth  or  emboaeed.  When  made  up 
articba,*ncb  aa  aboee  or  portmanteaua,  ia;,  are  to  be  coTere4  the  Indi»fnbbar  vanuih 


it  aaad  in  a  thinner  atate. — Jfevtoit't  Joitnial,  zxiii  UT. 


^.oogle 


M*  CAOUTCHOtrO. 

OfONkftMie  m^tuni — Mr.  Bnrice  b  dMeriUac  Ui  pfctabtad  ptooMS  fer  ralMnUag 
Indis-nibber,  nyt,  that  he  sToidi  two  principiT  defecta  of  the  nmal  articlt^  tIi,  itc 
cSlarMceiice  of  inlphur  with  in  offenuTe  odonr,  and  ita  oonMqaent  4«eoinpo(dtJon  and 
becomiag  rotten.  Bo  cjpiploji  arnda  sntinionv  [the  aiUphaKt  oT  Uiat  laatai  fai  in* 
powder),  and  coDTartait  bjbtdling  in  water  with  soda  or  notaah  (earbonalca)  iato  tit* 
orange  nilphuret  of  that  metal  ^erniee  mineral)  bj  th«  addtlion  of  bjdroeUwio  aeid 
to  the  fltud  ID  slight  exetu.  Be  combine*  this  flompoond  (after  being  well  waahed) 
with  caoutchDDoorg:iittapereha,elthertofretker«re«psrBt«l7',  aeeoidiDg  to  thedama 
of  elutiiity  which  he  wiihea  to  obtain,  'tttii  mixtiire  ii  afterwardg  anhjeeted  to  a  heat 
of  from  !50°  to  2S0°  Fahr.  He  mactieatet  the  caontchouo  in  the  nmal  iron  bo^  hf 
meana  of  the  kneading  fluted  reToWing  rollers,  (objecting  the  whole  to  heat  The 
antJmonJa)  eomncmnd  u  then  oddedinquantitiesTaiTingframB  tolSIbs.,  aoeordin([t« 
the  itrengUi  and  elaiticitj  required  in  the  eomponncL  At  the  end  of  trom  one  to  tw« 
honn'  tricnration,  the  block  ia  remored  'from  the  bo^  and  while  in  a  warm  atate  it  ta 
(tronglj  compreMed  in  ao  iron  monld ;  and  *(ter  beiiw  under  prcamre  for  a  day  or  two 
ia  nil^eet«d  to  a  iteatn  heat  for  a  oonple  of  houn.  The  blod  thui  prepared  maj  now 
be  eutintoeheet^andafterwardadiTided  into  thready  or  formed  into  Buch  other  artiolat 
u  are  desired. 

The  patentee  alio  mixee  the  floeh  of  ulk,  cotton  or  wool,  with  UqneAed  eaoiitBbon^ 
and  apptiee  Uiia  compound  for  waterproofing  cloth,  preTionidy  coated  with  the  ordinaiy 
water- proof  ec""*"^*'*''      "-  -''■~  ■ ■  ^-  -■ " —  ""'  — »*-  — — i.-  l_>j..  # — 


c -impodtjoo.     He  alto  propoiei  tn  etrengthen  the  ntta  pendi*  band*  1 

driving-poJiejB  bj  affixing  itripe  of  leather  to  their  edges;  and  to  tpply  metal  lipa 
ahielda  to  the  snKa  pereha  heels  and  eolea  of  booU  and  shoes. 

The  clamo^iBss  of  Caoutehouo  is  removed  bj  Mr.   Hancock  in  the 


:  10  pounds  of  it  are  rolled  ont  into  &  thin  iheet  between  tiwn  ofllnder^  aad 
MOB  time  SO  poncds  of  French-chalk  (nlieate  of  inagneeia)  are  sifted  on  and 
rated  with  it,  oy  means  of  the  usual  kneading  apparatus.     When  veirthlD  film* 


an  required  (like  sheets  of  paper)  the  caoutchtnie,  made  plaatio  witti  a  tittle  naphtha, 
fa  ipread  npon  doth  prerionsly  satnrated  with  iiie,  and  when  dry  is  stripped  oC  Mix- 
tares  of  caoDtehouo  ao  softened  may  be  made  With  asphalt,  with  pignenti  of  *ariona 
kinds,  plnmbago,  anlphnr,  ie. 

Tbe  improTement*  patented  in  Jannary,  1849,  by  Mr,  CSirMopher  Klekels,  rnnianti  ■ 
1.  In  a  modification  of  the  grinding  kneading  or  maeticatiag  macbine,  by  fimidiing 
its  roller  with  flanges  at  it4  two  en£  to  preTeat  the  rubber  from  eotning  against  tha 
•nds  of  the  cylinder.  .  When  lulphur  u  to  be  kneaded  into  it  in  the  process  of  tuI- 
eauiziDg  the  rubber,  as  it  is  called,  hs  corers  in  the  bough,  bat  not  othctwite.  Ba 
has  also  given  an  eicentris  action  to  his.roUer, 

B«  kneads  with  his  rubber  flowers  of  eulphnr,  or  oompoundstheMof;  in  the  pr«portiMi 
of  10  ponndi  of  sniphar  to  SO  pounds  of  caoutdiouc^  and  he  tnbjeot*  the  oompotmd  '- 
pressure  in  moulds.    He  prefers  to  treat  the  oaontehoue  with  the  ftlinea  of  au^ibnr, ' 

._i_j ■_!__  .^  order  to  make  a  combination  in  the  ktie«dn)g  cyl"' '■ 

le  Taponr  of  snlpbnr  npon  ttie  rubber  in  tlie  cylinder  I 
ID  a  sieam  jBCKCb  ae  aiso  occasionally  introduces  hydrogen  or  phosplMirasalon^wuH 
it  The  eompooDd  mass  thus  obtained  is  to  be  sabjected  to  byilrantie  pressure,  in  the 
moulds,  heated  to  about  130°  or  ISO"  Fahr.  He  csnsestheblookstonndergD  aroUuig 
motion  under  heavy  prcMure  by  machinery;  the  effect  of  whieh  motion  is  to  eqnaliM 
the  sulphur  diffused  In  the  blocks  Even  thread  of  the  ordinary  IndJa-rabber,  whea 
ogitatea  in  a  box  with  flowers  of  sulphur,  is  said  to  be  glazed  and  improved  tJterobj. 
—JfevUvn'tJounuil,  xxxv,  SI, 

The  poroejty  of  caoutchouc  explains  the  readiness  wiUi  which  it  is  permeated 
by  different  liquids  which  have  no  ohemicol  action  npon  it  lliin  sections  of  diy 
caoutchouc  of  the  beat  kinds  absorb  &om  18  h>  2fl  per  cent,  of  watw  in  the  oome 
of  a  month,  and  become  white  from  having  been  brown,  lie  best  solvent  is  a  KtxtUM 
of  100  part*  of  snlpburet  of  carbon  with  from  6  to  S  parts  of  ^anhydraua  aleohoL  If 
the  alcohol  be  mtxed  with  a  little  wateradough  is  obtained,  from  wblefa  the coouteboM 
may  be  drawn  out  bto  threads  and  spun.  By  Gerard's  process,  gutta  per^a  is  •!•• 
■oluble  in  the  above  mixtures  of  sulphuret  of  carbon  and  aIc<AoL 

The  sulphuration  of  caoutchouc,  a  valuable  invention,  u  due  to  Mr.  Charles  Goodyear 
of  New  York.  He  process  of  cold  sulphnring  of  Mr.  Parkea  consists  in  plunging  tha 
sheets  or  tubes  of  caoutchouc  in  a  miitnre  of  HW  parts  rf  snlpburet  of  carbon,  and  3i 
parts  of  protocbtoride  of  sulphur,  for  a  minute  or  tw(^  ana  then  immeraing  llien  in 
cold  water.  Thus  superenlphuration  is  preveoted  in  eonaeqaenee  of  deeompoaine  tiie 
chloride  of  sulphur  on  the  surface  by  this  itnmersion,  while  tlie  rest  of  tba  tn^ihnr 
psssee  into  tlie  interior  by  absorption.    Mr.  Farkes  prescribes  another,  and  perliaiia  ■ 

S referable  process,  which  consists  in  immersing  die  eoontchone  In  a  closed  vessel  tor 
hour^  eontaining  a  solution  of  polytulphnret  of  potassium  indicating  a  dMieity  itf 
2S°  Beaumti,  at  the  temperaton  of  MS*  fahr.,  than  waahine  in  an  alkaline  sdIvUmv 
'  tad  lastly  in  pure  water.    A  uniform  impregnotioa  u  tlina  obtained. 


0APSB8;«e  plnckid  faito*  thqr  opM,  and  tlmm  into  atra^viMgar  iHgMr 
MdlMi  wbara  tbaf  an  piaUwL  11m  «op  of  Mch  dar  ia  addad  to  tlw  Mine  viiMgar 
tnbk » that  in  tha  eootm  ^  Iha  aix  BHathi  darina  irhkh  the  caper  ahrnb  flmreN,  the 
v««dgetaftUed,aMlu 
valnad)  bj  lanaiM  of  co{ 
(niit  acqaiTM  a  gnto  aoiMn',  nnch  admirad  br  if 

OAPSTAir.  {ailMl>M,r^.;  i^piai,OaTaa.f  A  nacfanM  wbereoa  the  eaUe  ia  wound 
aoaaaaaively  in  valghing  Ilia  aoebr  of  a  vaiML  It  ia  a  apadea  of  wheel  and  axle ;  tha 
axle  being  vertieal,  aad  imnMd  with  holea  near  ita  top  for  ^  ioaartion  of  tha  endi  of  bor- 
= ilIaTara.<jdledhaiidi^ttef  -'"  -     .-_...     —  


I  raprtaanf  the  wheal  lleaa  ara  tarned  bj  Iba 
power  applied  to  tlia  lerer  ii  to  tha  raaiataiwe  to 
r,  Ibr  example.)  wban  tha  force*  are  hi  equilibriot 


f<««e  of  man  muring  b  a  Br«l«^  llw  power  a) , 
ba  oranoae,  (tha  weight  of  the  andur,  Ibr  example.)  w  .  .  .  . 
aa  tha  ndioa  of  the  ^linder  round  which  the  caUi  ia  edlad  ii  t4 
aMibed  bf  the  power.  It  ia  nuuiileat  Oat  the  radiw  of  tha  aile  moat  b«  augmented  in 
thie  fsmpotatioa  br  half  tha  dianteter  of  the  cable,  iridch  it  aoppoaad  to  lia  alwaTi  one 
eail  thick  upon  It  Thefbraeof  aman,tliDaapp)Md,ha*beMMainii)aljeaUiiialeda«aqiiaI 
to  Ihetraeticn  of  npowKta  hanging  over  a  pulley.  Frictiot]batt]gaoTariablaa4)<uuititT 
iBaapatana,T«nderatbaHaetcslcu]B(ionof  itamedianiealafhct  Kiniewbat  QiKerlahi.  A 
rtoot  nu,  alatloMd  near  the  bottam  of  tba  aile,  holda  hat  the  knH  part  of  the  cable,  which 
ba  aliaad  J  made  two  «r  Uvea  tnroa ;  and.  being  aided  bj  ita  frktioo  upon  the  wood,  he  both 
pcer^rta  it  frcrn  dipping  baekwaidi,  ami  anmls  eadi  torn  aa  it  i*  progreaairalj  nude. 
Hr.  Riadinarah,  maater  mariao'  of  Neweaitle,  oUained  a  patent,  in  Pebraarr,  I8Z7, 
Ar  a  coalriTBnee  to  eaaUe  a  capatan  or  wlndlaaa  to  be  oecaiionallir  warktA  with  increaaed 
Bechanieal  adrantage.  With  Ihia  view,  he  plaead  toothed  wheel-wiKk,  partlr  in  Um 
dram-head  of  the  eapitaa,  and  putty  in  (he  upper  part  of  the  barrel,  upon  which  tlw 
cable  ia  coiled  aad  oneoiled  In  neeeaaive  portioiia. 


niaiag  or  vithdraaring  the  eonnrctin;  pinioo  nrom  the  toothed  wheel^  and  then  locking 
the  droBi-head  and  barrel  together,  the  eapitan  woHta  with  a  power  eqaal  onl^  to  lliat 
nerted  by  the  men  at  the  eamtan-bara,  at  an  ordinary  capatan ;  bat  on  lowering  the 
plaioa  iato  gear  lith  the  whM-work,  and  withdrawing  the  boJu  vhich  locked  the  drum- 
head to  the  barrel,  the  poWFr  exerted  by  the  mm  bccomea  increaaed  U  proportion  lo  the 
diameter  aad  nanbera  if  te«th  in  the  wheel*  and  piniooa. 

Fig.m  ia  the  external  appearance  uT  this  capatan.  Kg.  B!S  a  hotitMita]  Tiewof  the 
toothed  gear  at  the  top  of  the  barrel.  The  barrel,  with  the  whelpa  a  a,  lama  looaely 
DpoQ  a  aertical  apindle  fiied 
Into  the  deck  of  the  TcaicL 
The  dmm-heed  b  alao  to  ma 
knaely  upon  the  name  apindle. 
The  circular  Trame  C  c,  inylg, 
SIS,  in  which  the  aiH  of  the 
toothed  wheeli  d  d  d  mn 
monntrd,  i)  fixed  lo  the  tea- 
tnl  apindle.  The  rim  <  <  c, 
with  internal  teeth,  ii  made 
fam  to  (he  top  of  the  barrel  i 
]  1     I    ■     _  _        .^  and  the  pinion/, which  ilidet 

nl  opon  the  apindle, iaconnecled 

I2B  to  the  dmm-bcad. 

When  it  ia  faitended  to 
work  the  capatan  with  ordi- 
narj  power,  the  pinion  /  !» 
raised  op  into  the  reeen  of 
Ihe  dram-head,  by  means  of 
a  acrew  g,  ;lg.  8!«,  which 
throwa  it  nnt  of  rear  with  Ihe 
toothed  wheela,BDd  It  ia  then 
locked  up  by  a  pin  c:  (he 
boila  t  A  are  now  istrodMcd,  for  the  pnrpoie  of  Ihatening  Ihe  druin^hend  and  band  to- 
gtdKT,  when  it  beoomea  aa  ordinary  capstan. 

Bat  artkca  it  ia  raqnired  thai  the  mme  number  of  men  shall  exert  a  creater  power,  the 
boha  A  are  withdrawn,  and  (he  pinion  /  lowered  into  gear  with  (he  toothed  wheels. 
The  rotalinn  of  the  dram-head,  then  carrying  Ihe  pinion  roond,  ean*ea  it  lo  drire  tha 
lootbad  whed*  it  d  d  t  and  these  worliin;  into  the  toothed  rim  «  «,  attached  lo  the  barrd, 
aauaa  th«  barrel  lo  nrrolre  with  an  intreaicil  power. 
Tboa,  osder  iiarticular  arcoaiiianeei,  a  imallcr  namber  of  men  at  the  capatan  w 
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wmillMi  (wbkh  H  to  be  eonitnicted  npoa  tke  iom  prwdpfc)  will  be  tmUei  ta  b«k 
u  Ibe  caide  and  uiclior,  oc  mrp'off  the  tmmI,  wUeh  U  ta  ia^ortsnt  abje«t  to  bt 
effected. 

In  1819,  Captain  Phillips  «>buiaed  ■  patent  tor  cartaia  inpiVTenenu  la  eapataM,  ■ 
pari  of  wbich  isvealion  is  pnciuly  ths  mno  a»  thl«  ia  principla,  tboogh  il%h(lf  Tariod 

Jamet  Bivwd,  ihip-rigger,  in  hi*  capstan,  patented  in  1S33,  inftead  of  applring  tbe 
moving  pnwer  by  hand^pUia,  hariug  fixed  tWD  rinn  of  tcelh  iDnnd  the  (op  aC  tlie  tap- 
(tan,  aeu  npoa  then  bj  a  raiatorr  worm,  or  piniou  tnmed  bj  a  winch. 

Fig.  32^  a  an  elevation  of  Ihii  capetaa,  and^.  SfiS  ii  a  borizonlal  inp  view ;  a  ■■  ^ 
nprijiht  (haft,  fixed  firmly  to  the  deck,  sfiWing  a*  an  aile  rauad  which  the  hodf  ef  tbe 
tapstaa  rcrolvei.  A  Trame  e,  fixed  to  tbe  top  tf  a  ttnlionarr  abaft  a,  absre  ibc  body  of 
(he  CBpataa,  carries  the  driTing  appantos. 

Tlie  upper  pait  of  the  body  of  Ibe  capstan  has  a  ring  of  obliqae  tcMb  i  fonDed  ronad 
its  cdze ;  and  above  Ifait,  on  the  top  oT  the  capstan,  is  a  ring  of  beret  teeth  «.  A  hori- 
■ontal  shaft/,  monnted  in  the  top  rrame  e,  has  ■  worm  or  endleM  aerew.whieb  Jakes  into 
Ibe  teeth  oT  the  ring  d ;  and  a  abort  axle  g,  hiTing  its  beamga  io  (be  eealral  shaft  n, 
•od  ia  (he  frame  c,  carriei  a  beret  pinkin,  which  talcea  into  tbe  bevel  (ee(h  of  the  ting  «. 

The  bearings  of  (he  shaft  /,  in  ihc  top  frame,  are  in  long  sktts,  with  aa|[iilar  rclnnuu 
sonethinft  like  the  faalening  c^  a  bayonrt,  wbicb  i>  for  (he  pnrpoae  of  enabling  the  shaft 
to  be  readily  lifted  in  and  out  of  geu  with  the  (ee(h  of  (he  riw  il  i  (be  outer  bearing  of 
Ibe  axle  g  of  the  bevel  pinion  is  >Jso  iuppor(ed  in  the  &ame  ^  in  a  similar  w«j,ai  order 
to  pat  it  in  and  out  of  gear  with  the  teeth  of  the  berel  rin;;  «.  A  mode  ld'*sliilting  these 
is  essential ;  because  the  two  toothed  rings,  and  thrir  driving  worm  and  pinion,  pn 
different  speeds,  and,  of  course,  cannot  be  both  in  operatioa  at  the  same  time. 

The  worm  of  the  shaft  /,  being  placed  in  gear  with  the  (eelb  <^  the  riog  d,  od  apply- 
ing mtatory  power  thereto,  by  means  of  winchci  attached  to  tbe  ends  of  the  shaft,  tlie 
barrel  or  body  of  the  capstan  will  be  made  to  revolve  with  a  slow  motion,  bat  with  great 
potrer;  and  thus  two  men  at  the  winches  will  do  the  same  worit  as  many  men  with  cap- 
stan bsrs  in  the  oidianry  way. 

If  a  qnicker  movement  (hon  that  of  (he  endlets  screw  it  dedred,  tben  the  drivi^  pom> 
may  be  applied  by  a  winch  to  the  axle  g  of  tbe  bevel  pinion,  that  pinion  being  put  into 
gear  with  the  bevel  ring  i,  and  tbe  endjesi  screw  withdrawn.  It  should,  however,  be 
^  here  remarked,  that  the  patentee  proposes  to  empkiy  two  abort  axles  g,  placed  of^xnite 
to  each  other,  vrilh  bevel  pinioas  acting  in  the  bevel-toothed  ting,  though  only  one  is 
shown  in  the  figure,  to  avoid  cunfaiioo.  He  also  contemplates  a  modification  of  the 
same  conirirance,  in  which  fonr  short  axles  g,  placed  at  right  angles,  with  pinions 
laitmg  into  a  bevel  ring,  ma;  be  empkiyed,  »nd  made  efl^tlv«  in  giving  intatory  motion 
to  the  barrel  of  a  capstan  by  means  of  winebei  applied  (o  the  onter  ends  of  the  site,  and 
tuned  by  the  labor  of  fonr  men. 

CARAT,  on  CARACT,  it  •  weight  tised  by  giddomitbt  and  jewellers.    See  Assay 

Ud    D[AHOKD. 

CARBO\  (CarboM,  Fr. ;  KoSUtutoff,  Gem.),  ia  a  perfeetly  ptm  lUte,  cousdtntes 
djunond.  Carbonseeout  sahttaneei  are  nsnallytnore  or  letteomponnd,  containing  hydro- 
gen, or  sometimes  oxygen,  and  azote,  along  witb  earthy  and  mBtatlie  matteis.  Carboo, 
tolerably  pure,  abounds  in  the  minensl  kiagdomi  and,  in  a  combined  state,  tt  Ibrma  ■ 
main  eonstitacnt  of  vegetable  and  animal  bodies.  Anthracite  is  a  mineral  charcoal, 
dlfiering  l>om  commoa  pit-coal  in  coowiung  no  bjtamen,  aod  llierefbre  tntraiag  witb- 
oQl  fiame  or  smoke.  Cokt  it  the  earbonaeeoBS  mati  wliieb  retnaini  after  pit-eoal  has 
been  exposed  to  ignition  for  tome  time  out  of  contaet  of  air;  its  vidatile  pans  ba^ng 
been  dissipated  by  the  heaL  It  it  a  apoogy  tnbatance,  of  an  iron-blade  eolor,  a  aome- 
what  metallic  lustre,  and  does  not  easily  bnm  nnless  several  pieces  are  hiodled  together. 
WiUi  a  lood  draught,  however,  It  prodaeas  a  oKut  intense  heat.  Wood  diarcoal  b  ob- 
tained hy  the  cslcinalion  of  wood  in  dose  vetsels,  as  dcMribed  under  the  article  Acetic 
Acm,  or  in  piles  of  various  shapes,  covered  with  loam,  to  screen  it  from  tho  Ave  action 
oif  (he  almoiphere,  which  would  otherwise  oonsnme  it  mtirely.  See  Chakcoil.  fiodh 
carbon  is  a  solid,  wiihont  smell  or  taste,  and  bears  the  stnmgest  heats  al  onr  rnmaeea 
without  snBering  any  change,  provided  air  be  exeladed  i  it  is  a  bad  conductor  of  heat, 
but  conducts  electricity  very  wdL  Wben  burned,  it  nnites  witb  oxygen,  and  Ibvm  car- 
bonic acid,  the  fixed  air  of  Dr.  Black,  tbe  ebolte-damp  of  the  mbier.  When  this  ear- 
bonic  *cid  Is  made  to  traverse  red  hot  chsrcoal  it  dissrdves  a  portion  eC  it,  ai>d  becomea 
earbiidc  oxyde,  which  con(Bins  only  one  half  of  iti  volume  of  oxygen  g  whereas  ear- 
bonle  acid  consists  of  one  volume  of  oxygen  combined  with  one  vcdome  of  the  vapor 
of  carbon,  the  two  being  condensed  into  one  volume.  If  the  specific  gravity  of  oiygen, 
=  1  102J,  be  deductedft^w  that  of  earhonie  aeU,  =  1-fi246,  tbe  differeMe,  =  0-432, 
will  be  the  specific  gravity  of  the  vapor  of  otrbcni  as  wdl  as  tbe  piopoatioa  feme  at  ia 
that  weifAt  of  tbe  acid. 


CtausBl  ditaiBfld  by  the  4etiM  of  ft  i^id  ftra  b  doM  TMid*  k  bM  «>  wild  na  M 
jBodaftiel  M  thai  which  iiinadB  in  tlieB*ei«*t  w*t  b<r  th*«lo«MlctiiatiDaof  prnaidml 
pila  Goreied  with  eutb.  Ona  of  the  aiMt  cconomial  oreai  for  ouJdaf  wood  dureoal 
a  that  invented  by  M.  FoneanU,  wkiek  be  olli  a  dw^ud,  ot  atri.  To  coournet  one  of 
tboc,  30  feet  in  diameier  at  Um  bau,  JO  feel  at  iU  Munu.'asd  bem  B  to  9  Teet  high,  ha 
Ions,  with  wood  2  ioehea  tqanre,  a  TraBe  12  feet  long,  3  fbel  Ivoad  at  oaa  end,  and  dm 
foot  al  the  other.  The  fi^nra  will  oiplaia  the  eoMlnetioa.  Tkt  nprighu,  A  B  and 
C  O, of  Uiii fnune  are fnmihed  with  three  wooden  bandlea ••«,  aad «' b' a. br meant 
nt  whicti  thp7  can  be  joimd  tofether,  b^  pMiiag  tbnraih  two  contiKaona  hudlea  a 
woollen  fork,  the  Tnunc  being  pceTiouolf  provided  with  propa,  ai  ihown  iajlf .  8S6,  and 
<Drend  with  loam  mixed  with  graaa.  A  lat  eo*er  at  ID  feet  diameter,  made  of  planka 
wdl  joined,  and  teenred  bj  fimr  eraea  bafi,  it  :  >•<..- 

118,  for  fiTins  egreH  to  the  laoka  at  Um  com 
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into  the  cuki  F  G  H.    Laitl)',  a  door  T,  which  maf  be  opened  and  (but  at  pleatarei 
pennils  the  opentor  to  jiupecl  the  itate  of  the  fire.    The  charcoal  ealdaed  bf  Ihii  oM, 
bai  been  foond  to  be  of  iilperlor  qnality. 
When  it  i*  wiahed  to  dun^  the  place  wherr  the  o&H  ii  erected,  and  to  traatport  it 


Ibe  Aamea  to  one  another.  Tbli  ptotew  )•  eeooomieal  in  nie,  (intple  and  ebeap  la 
•OBMmetion  i  linee  all  tba  pleeea  <:i  the  appatalns  are  eaeil;  moved  abool,  and  mar  be 
readilf  monnied  In  the  foraata.  For  obtaining  ■  eompacl  charcoal,  for  the  oae  of  artiaam, 
thii  mited  proceu  of  Fooeanld  ia  laid  to  be  preferable  to  either  the  eloae  iron  crlindei 
tr  the  pile. 

For  mailing  fonpowder-^araoa]  the  lighter  woods,  taeh  at  the  willow,  dogwood,  and 
alder  aaawer  beat  i  and  in  their  earboniistioa  care  shonU  be  taken  to  let  the  vapon  ftee- 
If  eaeape,  eapeeinllT  towardt  the  end  of  the  operation,  for  when  Iher  are  re-abaorbed, 
Iher  greailr  impair  Ibe  eonbMtibtlitf  of  the  eharcoal. 

Br  the  eommon  proeea*  of  the  Ibrestt,  abool  J8  per  cent,  of  the  weight  of  the  wood  b 
•btained  i  bf  the  proem  of  FoncBoId  about  tt  per  cent,  are  obtained,  wfth  20  of  crude 
prrolirneoaa  acid  of  10  degree!  Banmri.  By  the  proeeaa  described  ondcr  Acetic  Acid, 
ST  of  charcoal,  and  18  of  ajod  at  6  decreet,  are  proeared  from  100  parti  of  wood,  beeidea 
Ihe  tar.  Hieseqaantitiea  were  the  retoltt  of  carefhl  eiperimenliag,  and  are  greater  than 
on  be  redioned  npon  in  ociBnarT  hand*. 

Charaoal  for  chemical  purpose*  put  be  ettemporaneooslr  prepared  bf  calcining  piecei 
«f  wood  coYoei  wilh  mid  in  a  craetble,  till  no  more  rolntile  natter  exhales. 

The  chareaalof  some  woods  eontalns  iiliea,and  is  therefore  uaefbl  for  poUahing  metalt. 
Being  a  bad  eondnelor  of  heat,  charcoal  it  employed  aometimes  in  powder  to  ioeasa 
■nan  rnraaces  and  steam-pipes.  It  is  not  airrcled  by  water;  and  hence  the  eitremitie* 
ef  staket  drlTcn  into  moist  ground  are  not  liable  to  decompoailion.  In  like  manner  casks 
when  charred  inside  preserve  water  mnch  better  than  eommon  eaaki,beoate  Ihcf  fhmisk 
ao  tolable  matter  for  fennealaiioa  or  for  food  to  animalculea. . 

Lowilx  discovered  that  wood  charcoal  removes  offenaivc  traelli  fhnn  anfanal  snd  r^*- 
'     '  Re  fonnd  tha  odor  of  iOMmli 
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wnuwDod,  qilriti  dMIIed  IVom  bad  grain,  and  Bulphnreoiu  mbsunces  were  all  abaoiV- 
■bte  tqr  Imhlf  caldned  ehitcc*!  properiy  applied,  k  verj  infeDioiu  HUer  has  been  co^ 
Mraelcd  for  parifVIng  water,  by  paaing  il  ihrough  rtrala  or  cliarcoBl  of  differmt  Snene*. 

Whra  eharcoM  it  burned,  one  Uiird  of  the  heat  is  discbu^ed  b;  radiation,  and  tm 
Ibirdi  bj  (NMdaetMa. 

Hie  (ullowint  table  of  tbe  qnandlf  oT  ehaieoal  fielded  b;  diflereal  troodi  wai  pnb- 
Ibhed  bj  Ifr*  Moihet,  ai  tlie  reitdt  tt  eiperimeats  careroIlT  made  npon  tbe  nnall  teale. 
He  wayt,  tbe  woodi  belbre  being  charred  were  tbonmi^ly  dried,  and  pieeet  oT  each  bind 
mrc  ieieeted  aa  neariy  alike  in  ererr  reipect  ■■  possible.  One  hundred  parti  of  each 
nrt  were  laken,  and  tbey .  prodneed  at  ander : — 

Lisnnm  Titte  affinded  20-0  of  ehareoal  tiT  a  grajlA  color,  reietnbling  eoka. 
*'"■" -  25-4  tinged  with  brown,  apongy  and  ponin*. 

-  Z4-5  velTel  Uack,  compact,  verr  hard. 
,  •  S3-3  gkiBsf  Uadc,  eompact,  Snn. 

-  22-4  blaek,  dose,  verr  firm. 
.  20-8  duU  Hade,  doae,  Srm. 

•  19-S  dnQ  Idack,  loose  and  bolkr. 

-  19'0  dnil  bUek,  spongTi  ^rm. 

•  19'7  fine  black,  bulky,  moderatdy  firm. 

-  19-5  fine  black,  modentet)'  Arm. 

•  19-2  thiniog  black,  bulky,  very  soft 

-  18-4  Tdvet  black,  balky,  loose  and  soft 

-  17-9  sMning  blade,  apongy,  Snn, 
'  17-4  Tdvet  blade,  bulky,  firm, 

-  16-4  tinged  with  bnnrn,  mcdeMtdr  fim. 
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MesKi.  AOen  and  Pepyi,  fhiin  100  parti  t€  tbe  folkiwlng  wvodi,  obtained  the  qonatk 
kea  oT  ehareoal  a*  under: — 

Beech        ■        .        .  ItKK)  I  Oak  -        -        -  lT-40 

Mahogany  .        .  IB-76  Fir  -        -        -        -  18-17 

Llgnnm  Vitn    -       -  17-25         |        Box         -       >       ■  30-29 

It  ia  obaemUe  that  the  qoantitiet  obtained  by  Meaan.  Allen  and  Pepys  ara  in  genm) 

teat  than  those  giT«n  by  Mr.  Muhet,  wbidv  may  be  owing  to  Hr,  Hiuhet  not  hariag 

applied  snfficient  heal,  or  operated  long  enongb,  to  diuipate  the  oqaeoui  matter  of  the 

gaseoDt  prodneU, 

To  IhOae  persons  who  bny  charcoal  t>y  weight,  it  ii  important  to  pnrcha&e  il  aa  aooa 
al\er  it  is  made  as  povible,  as  it  quickly  abiorhs  a  conaldeiable  portion  of  water  IVom 
tike  almoapherc.    DiflerenI  woods,  however,  differ  in  this  respecL    Ueairs.  Allea  aad 
Pitirs  found,  that  by  a  week's  eipoaure  to  Ihe  sir,  tbe  charcoal  of 
Lignom  Titm  gained    •      9-6  per  cent. 
Fir      -        -        -        -    13-0     ditto. 
Box     ■        •        •        -    14-0     ditto. 
Beedi-       ...    16-3     iiOt. 
Oak    -       -       .       -    iG-5     ditto. 
Mah(f«>r  ...    18-0     ditto. 

The  following  i*  ■  tabular  view  of  the  volomes  of  the  different  gaiea  irtiidi  w«n 
abaorbed  in  the  coarse  of  24  boors,  by  one  volume  of  ehareoal,  in  the  ciperioieitta  of 
U,  Theodore  da  Saaaaare,  whidi  were  coodaeted  in  a  way  likely  to  prodnee  correct 
lestlts.  Each  portion  of  cbarooal  wai  heated  aA«ih  to  a  red  hea^  and  allowed  to  oool 
nnder  meicary.  When  lalcea  Iran  the  mereniy,  it  was  initantly  planged  iolo  the  veaaal 
•r«ait 

Ammoiiiaeal  gsi      .       *    90 

Hnriatic  aeid  gaa    .        .60 

Snlphuon*  aeid      •        .    6fi 

Solphnreted  hydrogen      .    SB 

Nilrans  oxfde  •        •        -    40 

Carbonic  add  gaa    -        -    35 

Newnann,  who  m»d*  toany  nperimenti  on  charcoal,  infones  as,  that  for  tbe  rednetiM 
•f  Ihe  metaUie  oiydee,  the  charcoal  of  the  heavier  woods,  as  that  of  the  oak  and  ihl 
heeeb,  ii  preferable,  and  tlial, for  eomiooa  f^el,Bneh  charcoal  givea  the  Ereatesl  beat,  aad 
Mqmrea  the  uoat  plentiful  lappty  of  air  to  keep  it  Inrning)  wtiila  those  of  the  lisbter 
voods  preserve  a  glowigg  haH  with  a  moch  Irtt  dnaght  c^  air;  and  that  for  pnrpdMa 
where  it  il  deiiiaUe  to  have  a  itaardy  and  a  still  fire,  diarcool  thookl  be  employeil  which 


86-00 

9-42 

rs 

Carboieted  hydrogen      - 

5-00 

Hydrog.  gaa         -        - 

CaOBOlUTK  Or.UIKOIIU. 


For  DduBB  cnjrou  af  ehvcol,  lb«  willaw  u  Ihe  toil  waoi  Uwt  eu  ba  eB|i)oTa<  M 
Ike  hAmn  h  nallbm  is  dil  lit  miti.  It*  dnraMitr  imt  b«  »mb  in  ■ctv*]  «f  ow  oU 
^niriiTBrdi,«k«<tthBMter*a«diwUkktD|>-UKk  ancUU  pcafeM,  lfca«ch  ibevUa 
■ai  wilh  wknk  tka  bodr  bT  Iha  ataMa  waa  paiaiad  ia  ntirdr  deaboTcd. 

Thi*  f— pwir  of  earboa  U  abowa,  bowcrari  ia  a  Bora  sUikiac  naaaar  br  Ibe  wrilJMi 
Ibat  van  foand  ia  Ibe  ndaa  tC  HawalaaaaM,  whtd  have  twafaed  tbair  afifiaal  Ua£ 
aaaa  Ibr  Rm  tbiniMal  yaan.    Tbe  Mdcol*  wiole  «ilb  iak  made  Ovai  groaad  cbwcoaL 

if  H  be  it^iwei  to  pariiy  aajr  caxtmaceooa  Batler,  to  readar  It  lUer  for  dalicate  ligx 
■mi,  tUi  BH  be  iemt  vr  Im  eakiainf  it  ia  a  doae  TeaieL  aod  tbcn  lisiTlaUaf  U  to 
MMr  aU^Ur  Mi*tht«d  bj  aUi  acid. 

Tbe  iwMTaptibilitjr  of  chueaal  i«b  wdl  kaawa  to  Iba  aaciaata,  a^  lb«r  avaflad 
ttwwehea  of  (bia  |«^eitr  apaa  aD  iapenaat  oeeaaieaa. 

Aboat  aiitr  rear*  ago  a  qaaalttr  of  aali  lalat  were  Ibaad  ia  the  led  of  Iha  Tbann, 
ia  Ibe  Terr  tfot  where  Tadtae  mt*  tlwt  tbe  Brii^  Ixed  *  Tail  naaibei  of  aneb  rtaltai 
to  pnvcBt  tbe  paaaage  of  Jaliai  Caaar  tad  hi*  annr.  llMae  atakea  verc  cbaned  W  a 
liiiniiliialiii  deptb,  had  retoiaol  tbelr  fiam  mafktctr,  and  were  fiim  at  tbe  beart. 

Meal  ef  tbe  beaiaa  inVeaiee  mud  apon  pile*  of  wrad,  wbieh  bare  all  beca  pieriaaabr 
thai » J  fbr  their  laiamaliwi.  Ia  Uua  caaaxrj,  eMatea  werr  fintrlj  amikti  oat  by 
daircd  alakea  dnrea  to  a  i  iia«diiiaiilii   depth   iato   the   groaad.    Bee   Boaa-aLACKi 


CABBONATED  WATER  k  water  either  part,  «r  beMln«  ntioaa  Mlina  laaltera  ia 
'  |jiigae'''d  with  earbeaie  add  gaa.  Fnr  laaeia]  nlc  in  Ihla  coaatrr,  the 
...Aj  containa  a  little  aoda,  which  beii^  chai^nl  with  the  gas,  it  aalled  Scda 
le  thii  artida  fer  a  dNeriptiaa  of  aa  eucDeal  aaeUae  'ar  the  Baaa/betare  ^ 

carbonates! 'SaSie  liw|  paada ia  dcAaU*  prapettisM  of  eatbontc  uid, wiU  aba- 
Ik,  tanha,  and  Oa  aitfBurx  mnalhr  aeqdca. 

IW  tarbaaam  taiaeipatlr  «ad  ia  lie  aria  and  Bannfactarea  are  Iboae  of  aawwaia, 
trnptr,  Inm,  Jaad,  haM,  mnmda,  aateit,  Mida.  Nalire  eaihaaate  of  aoppar  i*  the  beaa- 
IW  frcaa  ^crai  ealU  Malaeyie. 

Catbaaalta  am  eaailf  aaalyiad  by  wHiaaliaa  either  bf  weilbt  or  Beaaore  tbe  qnaalltr 
tf  rarbonie  acid  wUeh  Ihcr  cndf  e  aadv  the  deani^oalag  aelioa  of  maewhet  dttaU 
■alpharic,  aftrie,  tr  arariaiie  aeid  i  fbr  a*  thcj  *"*  tU  eoaipemda  of  add,  aad  haae  in 
ataiwal— I  ptDportioBa,  the  qaaatitr  of  aeid  wfll  ladieate  tlw  qoantitr  of  baae.  Thaa, 
aa  pw  liawaluae  coaaiMa  of  M  of  Una  aad  44  of  add,  ia  100  parte,  if  apoa  eianiaiag 
a  aanpla  of  Unealoae  wa  Snd  it  lO  ^e  oat  oalr  12  per  ccat.  of  carboalc  acid  ira*t  da- 
ring ila  i)aw  tolatioa  ia  ainriatie  actd,  we  are  tare  that  there  are  anij  2R  part*  of  iMa 
prcacaC  Iba*«deaerib(d,ia  the  Aaaabof  Philo*opbT(brOelDber,  1817,  a  aiaiplc  forto 
if  appaiataa  Ibr  aaalrdng  the  caAonalea  with  equal  rcadiaeta  aikd  predtioa.  The  rim- 
pie  nle  tj  aMaiai'«  to  which  I  wai  lad,  majr  be  Iho*  Mated  i  From  lAa  taft  *f  mtlrui 
got,  txpTtiMd  bt  i-eMc  indm  oad  tmlh*,  itiuel-^,  fk4  rcMalndtr  i*<II  aprcM  Iht  pr^ar- 
H*B  cf  not  liniftoM  prtmil  fa  ilii  grafu  emplofiil.  Pure  magacdaii  llmeatone  jriddi 
Teiy  neerty  •  culrie  fneh  of  the  ru  for  ererj  grain  in  wdght 

CARB01TATE  OF  AMHOnlA.  A  tall  eallrd  in  modem  eh«nitU7  lUfatrar. 
itaafe,  to  deanle  it«  being  eccnpotpd  id"  one  and  a  half  eqoiraleot  primre  of  earbnnie 
add,  and  one  of  unmooia.  It  eoniiil*  b;  aj  Bnalypis  oT  US-SS  tarbonk  acid,  f8^ 
anUDOnia,  and  lG-29  water,  tn  100  parts.  II  is  gmerally  prqwred  bj  mixing  fWn  1}  l« 
1|  parts  of  wetl-waiihed  dry  cfaalk,  with  1  of  saf-aEnmcniae,  introdDcing  the  mixiore  tola 
aa  carthcs  or  eait-iren  rdort,  or  sobliming  pot,  and  expming  it  to  a  heal  gradoanT  laiMd 
to  rrdneit.  Bj  donU^  decom  pent  ion,  tbe  annutnla  is  *oiallliied  in  cooiblBalloa  with  the 
earbmic  aeid  aC  the  chalk,  and  the  rapon  are  rrcnvcd  In  a  eondensing  reedrcr  made 
etthcT  of  glass,  ilone  ware,  or  lead.  The  ehlorint  of  tne  tal-aannoaiae  refnaine  in  (he 
retort,  astoeiated  with  the  hads  of  Ihe  chalk  in  the  slate  of  eUerUe  )f  oddaai.  Sota* 
amimara  tn  escapn  dnnog  the  proecM. 

Tbe  Milne  mass  thos  snUimcd  it  pnrifled  by  a  peeond  anbllmation  in  rlen  or  aah- 
daaed  rerthen  tcsuIs.  The  rail  may  be  atHained,  by  the  abore  method  eaTeTnllT  eon- 
Bveted,  la  riuHnboidal  oelehedroni,  bin  It  it  genrrmllr  made  for  the  maricei  in  a  nnnpf  ■! 
Maii-crTitaUine  white  cake.  It  has  a  pungent  anmnniecal  soiell;  a  hot,  pongent,  elkv 
line  laele!  a  strong  alkaline  reaction,  and  dissoWes  in  two  parts  of  edd  water.  It  tnnst 
Iwkppt  h  well-ekwed  Teti<els,at  br  exposure  to  the  air  e  portion  of  ils  amniiinia  exhales^ 
and  b  pBKws  into  Ibe  stale  of  the  scenilm  bi-carbonale.  It  is  employed  unich  in  medi- 
dne,  ehtmteal  analysii,  and  by  the  paftry-cookc  lo  give  iiponjriDrsa  to  ti>eir  eake>,  in  ec* 
Hqnnce  of  its  volatiliutlon  flwn  ihrir  dongta  in  the  orm.    ^  SaI'Amwonmc. 

For  tbe  other  earbonalM  used  in  the  arts,  aee  (heir  reqwetiTe  baaes  |  eoi^er,  hii^ 
fai^  Jl«. 
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.  cfiiBrano'AciD 

.  fftfrakal  oTewboD  TiS 
Ow  •lomie  weight  ot  combitiiag  ratio  of  Ihii  uid,  in  the  Kntnl-  «r  pntMMtooM* 
nlti.  Ut  comptMiiloa  br  TolnoM  it  itattd  mdar  Casmk.  In  MnnO  rom  ii  ■  gu, 
whoM  ^oaiflc  gravitT  U  l-MiC,  oomptted  to  atBMfketia  atr  1-OMi  mnd  briiff  ts 
4««e,  it  m0i}  ba  jonnd  out  of  om  Tend  inio  uelker.  H«Ma  it  vu  odW  M  flnt 
Mrial  aeid.  Fnw  ill  ubttar  «0^ainlr.  i»  ■  mU  Mite,  in  UdhMmm*  Mid  the  mM 
tlta^iM,  Ir  WW  nrlai  Jlaad  oJr  bjr  Ita  propw  diMDrarar,  Dr.  Blaak.  Akoat  oai  volnma 
«f  It  aiiMa  ia  lOM  TohUM*  oT conwHi  atmavpharitf  air,  wUdi mar  ba madsBanifiW 
ar  t^  'rwt  of  carbooal*  it  oecadon*  apo*  the  NrikM  of  lime  waler.  Cutenlo  add 
gaa  !•  Ibund  amanolalad  in  nasf  cavama  «(  Tolcaaie  dlMrieti,  and  factianlailf  in 
tkcfnitia^ciMiatPBDiiHj^,  BcarPamt^it  bMf  dtoaniagad  in  aad>  «i WMWan— 
bjr  the  action  of  mbterraneia  fire,  and,  ppmblr,  af  tartaia  aeidii  npon  ibe  lianaiiaa 
MiMn.  It  often  iMoea  Aran  fixintaiDt  k  cofisna  cnnentl,  a*  at  Franaendnna, 
near  Y^a,  in  PdlotrnDnen g  Mar  'nieri  aikl  Brnwiwm.  Tti*  acid  gaa  oenaa 
alio  fi^aendf  jn  waca  and  «elli,  baiag  caQed  dtofct  i^n^p,  ham  ita  anfiMaliag 
qnditT.  Ita  freawee  may,  at  all  timei,  be  dataeled,  by  lelliM  ^a""  "  BgMad  caadk, 
'*'  a  ttriag,  toM  tlM  ]d>««t  tBapeeledoreaalainiaff  tUamaplihiBav.  Jt 
ible  QMUlitiei,  ia  tbe  watai  of  ever  ■.     >    > 

Water,  ezpoaed  lome  time  I*  Ac  ai 
-  bewww  npid.    Maay  •priog*  am  tii^df  impr^at 

ftiB  a  iparidiBB  bmei^i  ladi  m  Im  "' 

tke frand  datdtToT  Nasian |  oT  whidi  a 
'  am  tM  wtf  jnr.  A  pAdigiaw  qnantltr  cf  a  dnilBr  valer  ia  a)a»  Mtitdallr 
.  prepared  tn  GMt  Biitda,  and  manj  odwr  cmuitbe^  «ndci  the  Bans  of  aiiwlad  «r 
Bodawatv. 

Cubonlo  acid  oeenn  la  natnre,  ewnbiiiied  with,  near  aalMaWe  baieai  ai  ia  Ibe 
earbotialef  oT  loda,  barrta,  gtiwiiia,  magnesia;  the  oxrdet  tt  mm,  n 

ac^per,  lead,  ha.    From  these  Hbalaaaca  it ' — ~- — ''' 

etiiDng  ignitioti,  or,  more  rfadilf,  by  the  ■ 
Birrie  and,  (tit  the  eartb  or  BetdUe  oxyde. 
•nbilanice*  are  bamed  with  fre*  aceeaa  of  air,  (tarn  tha  aaioo  of  Itidr  e 

inciple  with  atnioapfaerie  oxygen.    It  ia  alao  fbmad  in  tO  eaaaa  of  the  ■piaJaueaMi 

Eompodlian  ef  or^nie  Kdntaacaa^  paitiealadr  is  tha  pmceaa  of  AMMBtMieB)  and 
.  aalitatei  the  pnngeat,  noalcFsa,  haary  gai  thiowa  off,  in  vaM  *dm*e^  flvm  baer  MM. 
8ee  DiKTiEUTioir  aad  ¥nm.aa-mv>x,  CarfaonieBcid  ia  dao  gaaeialed  in  Oe  breattiag 
«f  animal*)  thnn  4  taS  percent.,  iavdniac,  of  tbeiahaled  Oiygea  beiag  cowMed,  at 
eaob  expiratlOQ,  into  Ali  gaa^  whidr  eoitwniiMtei  the  ah:  rf owwdadaimtmanla  aad 
readeraTcalBatioaaMential  to  health,  a>d  area  to  life  {  witaea*  tha  houiWe 
«f  tbe  Black-hde  at  Calentta. 

Carboaie  aeid  gu  ia  dealitiite  of  odor,  haa  a  aooriih,  laffoeattag  Maall,  i 
pmigenl  taste,  imparta  10  ma\A,  but  not  dry,  litmna  paper,  a  tnnaient  icddl^  lint,  mA 
weighs  par  100  cabio  laches,  46tgM>Mj  aad  pa-  cubic  Ibot,  SOlignina)  aLltlamiwe 
thaa  31  01,  arairdapois*.  A  cable  Toot  of  ak  weiglu  about  two  thuda  or  tbaf  qoaotity, 
or  627  grains.  It  may  l>e  condenaed  into  the  liquid  iiate  by  a  pressure  of  40  atmoa- 
pherea,  aad  this  liquid  may  be  then  aolidiSed  by  its  own  luddea  spontaneous  evapora- 
tion. IT  air  contain  more  thaa  15  per  cent,  in  bulk  of  this  ggf,  il  becomes  aaSl 
lor  respiration  and  combustion,   animd  life  and  candles  being  q>eedily  extiagniahol 

Before  a  person  Tenlures  into  a  deep  well,  or  Tsolt  containing  fermenting  material^ 
he  should  introduce  a  lighted  candle  Into  the  apace,  and  dwerra  how  il  burns.  Car- 
bonic acid,  beii^  so  mnch  denser  than  common  air,  may  be  drawn  out  of  eellan  « 
rermentiog  tubs,  by  a  pump  IWniihed  with  a  leather  hose,  which  readies  to  the  botttnn. 
Quicklime,  mixed  with  water,  may  be  used  also  to  pniifjr  the  air  ^f  a  suak  apartment,  bj 
its  affinity  Ibr,  or  power  0^  absorbing  thia  aerial  add.  See  Mihekm.  Watuu  and  Soqi 
W*n». 

Carbonic  OXTDE.    See  the  article  CAxaoa. 

CAABUNCLE.  A  gem  highl;  pricedby  theaudcntii  most  probably  aTadety  of  the 
noble  camel  of  modem  minerali^ials. 

CARBURET  OF  SULPHUR,  celled  dn  snlphuret  of  carbon,  and  dcohd  of 
ntlphar,  is  a  limpM  Tolaiile  liqaid  poesegsing  a  penetrating  fetid  undl,  and  on  acrid 
bnrtiing  taste.  Ita  apeeiSc  gravity  is  1-265 ;  and  its  boiling  point  is  about  I  \7'  Fshr.  It 
erapor&tes  so  readily,  and  absorbs  so  much  heat  in  the  vaporous  atnte,  that  IT  a  tube  cob- 
taioing  quiduDver,  surrounded  with  lint  dipped  in  ttiis  liquid,  be  suspended  in  the  re 
cdver  of  an  air-puap  oa  mailing  the  vacuiun,  the  qniduHver  will  be  eongeded.  It  con 
tists  of  IG-S  carbon  and  S4-2  sulphur,  in  100  partsj  being  two  equiTalent  primei  of  (bi 
laMer  to  one  of  the  former. 


rainci; 
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CJMM,  fUiJUfO.  (Oa>4li  djnw.  Ft.  I  K«rt«,  Germ.)  Hr.deU  Roe  oblalM^ 
ia  JrtrMT,  1838,  ■  pMnt  fix  ccrUim  inpnyveiBeDU  ia  Ihr  mumTaettire  oT  [JariBi 
wi^  whiefc  W  dhiiftlLj  ^datHwt  hewbi  tot,  pHBHing  the  plpg,  wiii  alio  thi  pulure 
or  coBrt  «udii,  IB s«l  odv*  br  mewn  of  typn  ir  bloelis;  ittxmHj,  eflreting  >he  mim  ir 
oil  eglort  bj  awui*  sf  thbagraphT  i  and  IbiidlT,  siUieg  or  illTerlDg  lionlen^  and  oilier 
para  of  tka  dkUMten,  bj  Uut  ^TWi■«B  I>n>ce*ii  cUlier   bj  Ijpo,  blgdu,  or  lilh» 


Tbe  iMealB  doea  Mt  pvapoM  anrBateriil  tHcMtion  in  Ike  derim  or  ronH  nv^n  .W 
'i,  bat  BBlji  ta  piriaei  Itievi  with  oil  colon ;  ind,  to  effecl  thk,  h*  fbllowi  predietj 
" '  id  by  omeo  pfinlert. 


WBf  ■■)••  Maae.    TIm  iok  ar  eol«r,  wbelber  black  or  red,  it  to  be  prepared  from  ibe 
b«t  FitMk  taiiiii  liiiiJr.  or  the  teal  Cbinne  vemilioii  (roDiid  ia  o3,  and  laid  ob  Um 


Tha  pfatat*  ar  ewuMwda  are  to  be  prodncFd  by  a  leHee  of  impreirioBs  ia  different 
eolgr%  huimg  iolo  eacb  other  esaetlf  in  tbe  Maie  waf  ■•  i>  |>rialiDB  papv  baBfi«(B,  m 
silki  asd  caUooci,  obeerring  that  aU  the  eokMs  are  U  be  peeparad  witli  nl, 

Fer  Uua  parpoee  a  aoie*  dT  blocba  or  trpei  are  to  be  pNTjdcd  (or  eacb  »eb<eet,  aad 
wUck,  wbca  pat  Ufeifcer,  wdl  Oraa  ibe  wboUderiee.  These bkidu  are  lo  be  aaed  lepa- 
laldr,  that  ia,  all  lbs  yetkiw  paiU  of  Iba  ^elw>^  fcr  iartaiw^  Me  to  be  printed  at  om 
■ipreMtoa,  Ibca  alllbc  red  parte,  aealall  tbaJeabaelar,  Ihntbeblae  paitioM,  and  m 
■a,  fiakbinK  with  tbe  black  outline*,  which  ecnplete  the  pklore. 

IT  Iba  enKa  ia  to  ba  done  bjr  litbafrapb|,  there  naat  be  a*  maar  Moaei  at  there  are 
ta  ba  aaloie,  aach  to  print  il«  ponioD  onlr  i  and  the  iavesikiB,  or  part  ef  the  piem* 
gii^  bronn  itoaa,  utatlbttxatllj  ittad  iito  by  tha  imp rewion  given  TrMi  the  nnl  alOMe^ 
^  n  OB  BBtU  the  whole  Mbjeet  ie  ee^ilata. 

A  aaperiar  hiad  of  eai4  ii  pwrnaed  to  be  made,  with  gtli  or  ailrer  devicea  in  pBHa 
«f  tha  pieurca,  or  pold  «■  aileee  ba«4e»  lawd  the  pips.  Tbie  i«  to,  be  cfleeted  hr 
priBliDK  the  linee  which  ai«  to  appear  a*  fold  or  aOeer,  with  giUer**  tite,  ia  plaoe  of 
ilk  or  eolori  aad  iaanrrliaTiilj  aAer  the  linpii  irinn  bae  been  ()*«■,  the  fhoe  tl  the  eud 
in  to  he  powdered  atet  wilb  gnU  dnat,  ailtar,  or  beeas^  by  naae  of  a  aoA  caKoB  «r 
BBol  dabber,  bp  which  the  gold,  eileec,  or  Woaae  wiU  be  Bade  lo  adhere  lo  Ue  piMw^ 
Md  Ike  eapeTaaoaa  partiaoi  of  tbe  aiold  will  wipe  off  by  a  T«p  lUjht  mbbinii.  Wbea 
the  print!  are  perfectly  dry,  the  Ace  ef  Iba  cant  nay  ba  poliahed  by  mean*  of  a  atA 
kaah. 

IT  it  •hoald  be  deeimhle  to  make  Iheae  improf  ed  carda  lo  naemble  iniry,  that  nay  ha 
iaut  by  prepariaf  tha  face  of  the  paper  la  the  Ant  iaalnnee  with  a  eon^oeitimi  of  liM 
and  fine  Frencli  white,  and  a  drying  oil,  mixed  logeltacr  to  about  the  eoniietencTof  ereaB) 
tbia  ia  to  be  waihed  erer  the  paper,  and  dried  befbK  priatiag,  end  wbca  the  eaida  era 
UAed  they  will  exactly  reaenble  ifory. 

The  en^  thing  TTmeinia^t  lo  bedceeribed,  ii  tbo  meana  by  which  tbe  neceMhe  imprea- 
NoaaefllM  type*,  Uockt,  or  alone*,  forauag  the  paria  of  the  pislnree,  ore  lo  be  brtogbt 
saetly  lojeiaeaaholhei.aoat  tobnaaperftet  wboledeei^  whaa  complete;  (hi*  if  b)r 
piiBMn  eiLled  ragialerioB,  aad  it  to  be  eSeeted  naeh  in  tbe  naeal  way,  bj  point*  in  tha 
^mpan  of  the  preen,  or  t^  nuu-k*  epon  the  itonca. 

lie  v'**"'^*^*'^''^^™*  beenaU  nceamtdy  eat  or  drawn  In  fli.  inMll  bokaan 
In  be  made  wUh  a  ftae  awl  throoch  a  qnira  ar  vow  of  the  p^s  at  once,  >y  pUeiag 
^cB  the  p^er  a  gaage-plaie,  hating  aiark*  ar  gaide-hole*,  aod  by  obeeiriog  theec,  Ibe 
eaaa  •heet  laid  on  Bereial  tune*,  andr  always  made  to  eonrcaiioad  with  the  point*  or 
Barfc*.  the  lereral  part*  of  the  piclwe  meet  inceitably  regiaw,  nad  faedaea  a  perfM 
ai^iLl. 

CARD  CDlTma.  Mr.  Jlkkineoa'a  pnteal  maehina  for  cnlting  aard*,  eoneidi  tf 
a  pair  of  lollen  with  circular  reeolrieg  eallms  ibe  edge*  of  which  are  intended  lo  net 
e|iia«l  each  othnr  aa  eiicater  abean,  and  Ihe  paateboaide  in  pnHing  between  thew 
nllcfs  am  eat  by  tha  cirealnr  ahean  into  eaid*  of  Ihe  dcairad  dimtaiioaa.  These  loHen 
an — '  in  toilaUa  alnndnrda,  with  prober  a^jaalBienM,  nnd  en  mde  lo  ravottt  ^7 


,.«   nCoOJ^Ic 


enHk,  or  ^  t&r  othor  tiMwh* 

f^.  (M  H  ■  froat  Ti«w  rt 
thii  iDKhiii*)  «•  mod  kt 
■re  Ite  two  nOatt,  th* 
ippB  DH  tanln;  npcMI 
an ,  ntnded  uk>  ktailaf 
io  tlM  aUwUrdt,  ih«  low* 
Doe  npod  pkDM.  Hmm 
Tollen  MB  fbmwd  br  ■ 
(eriei  of  drcuUr  bMc^ 
belweca  •  wcin  «f  dr- 
ealar  uaal  cMUf^  '•Mck 
are  tliddm  on  ■■  InM 
at%fU,  and  held  fgtAtt 
J  upon  ihoir  4zle  by  aaw 
*  screwed  Dp  U  Arir  oate 
'    The     ucaiata    adjaMnMat 
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\m}tj  oT  the  uleirf'llie  mller  a,  a  rim 
to  •  pv]l«j  d,  oa  ^e  crank  iliafl  t,  to  which  a  flf-wki 


le^  /,  it  afflisd,  fbr  the  porpoMI 
f  f  iven  to  tbe  craak  tlian,  tb« 


of  rndariaf  the  action  nnin>nD.     Rouiorr  ntoUon  bcin;  f  iven  tt 

Bper  ndlar  b  taraed,  the  hnrarraller  mo*ing  at  the  Muna  lime  br  the  rrietloa  agaJnct  UM 

•on*  of  the  entten. 

fig.  Ml  h  an  «nd  view  of  the  ndlcn,  thowlDS  the  manner  in  which  the  paueboaidi 
ve  ^ided  and  conducted  between  tke  enttert.  In  Ite  ftoat  of  the  Baehiae  a  moreahlt 
ftnme  f,  ii  to  be  pbeed,  for  the  pnrpoae  of  reeelTlnfc  the  pnteboardi^  pre]<«rato(7  lo  en^ 
ling  them  Into  nrda,  and  a  (top  ii  lerewed  to  thia  ftameArlheedgeof  tliepaMelMMrd  t* 
hen  againtt,  which  ilop  It  adjantaUe  to  luit  different  riiet.  From  the  baclt  part  of  tU* 
ftnme  an  am  h,  extend*,  the  extremity  of  wbidi  aett  afahiH  the  peripberr  of  a  raldwl 
wheel  i,  died  at  the  end  of  tbe  roller  1,  and  bettce,  m  Ae  roler  ^>t*  ronnd,  Ac  Aame  ii 
■nde  to  rite  and  Ml  npoa  it*  pimu,  for  the  parpoae  of  g^iidlofr  (be  pauebMrd  «p  lo  Ilw 
emtert;  at  the  aune  tine  a  rod  k,  hanirinsin  ar«iaft«mIheilfcaortheatandafdt(A(nn 
bf  dots  in  fig.  S90>,  fhlHu  apen  the  parteboard,  oonllne*  It,  while  the  cmlen  take  tuM, 
ud  rack*  carrespandlng  with  the  tndentatloiM  of  the  rollei*  are  ^aeed  at  at  1 1,  br  meeM 
oT  wbL-b  the  carat,  whei  ent,  are  ptuhed  out  of  the  grooTM. 

Am  urioiu  widthi  of  eard*  will  require  to  be  col  1^  thia  machine,  the  patentee  [*»■ 
pooet  to  have  tereral  pain  DTndleri  readradjntled  to  aet  IMeIher,'Whea  moeated  in  the 
■tandardt,  in  preftrenee  to  ihilling  the  efrealtr  entten,  and  btndneing  Moeka  of  gnUa 
or  lets  width. 

The  eccand  part  of  the  invention  Ii  a  tnaebine  fSir  pas^g  the  papen^  and  prcanni 
the  iheeta  toother  to  make  pasteboard.  Thii  machine  eonslitt  of  leveral  redi  (we 
tnppooe  nrilen  are  intended)  on  which  the  paper  It  to  be  wonad,  ahMg  wtth  a  patte 
tpooeh,  and  nitataiT  bntthei.  The  eereral  pwit  of  Ihk  machine,  and  thnr  opcnlloat  Is 
making  patteboaid,  are  deieribed  In  the  ipeeiBcnlioa,  bnt  the  patentee  having  omitteA 
the  leltert  of  refivenee  in  the  drawing  which  he  hat  enroDed,  it  beeomei  iHOeott  Ut 

'At  (hr  *t  we  are  enabled  to  nndentand  Ihe  machine,  it  appean,  flisi  damped  iPper  It 
tObewoawIiipoB  twoToIlen,BBd  eondneted  fhira  thence  over  two  other  rcdierti  that  two 
ftilid  rollen  rerolving  in  the  paste  troogh  are  lo  npplf  pante  to  two  HrcelaT  brwhtt^ 
and  that  b;  Ihote  bmshet  Ihe  papers  are  to  he  pasted  npon  one  sMe,  and  then  preMcd  t»> 
gdHter,  to  make  the  pasteboard ;  aflerthia,  the  patteboard  is  to  be  drawn  on  to  «  table) 
and  to  remain  there  nnl3  snfficientlf  dry  to  be  wonnd  npon  other  rollers.  Bj  eompnrjny 
Ihtt  description  wUh  the  Iiare,  perhaps  the  Intended  operationt  of  the  maeiiloe  maf  b« 
discoTcrcd:  ft  is  the  best  explanation  we  are  enabled  to  give. 

CARDS  (Oarda,  Fr. ;  KanUn,  Oerm.)  are  instmments  which  serve  to  dltmtaagla 
tbe  Hbres  or  irool,  cotton,  or  ether  analovons  bodies,  lo  arranfe  them  in  an  onlertr  1^ 
or  flcfce,  and  thcrebr  prepare  them  fbr  being  tpnn  Into  nnlfbrin  threadt.  I^e  flaeneai 
aad  the  lerelness  of  the  jam,  u  well  u  the  beantf  of  tlia  cloth  into  wUeh  it  oatei^ 


d  of*  abKt  M  fiUet  of  tcmthv  jianti  with  a  nnlUnda  oT  unaU  bolM^ 
ia  whiefa  ue  imptanttd  mall  ttaplM  ot  wire  with  bant  pn^astiag  tai»  ealM  ImUL 
Ab*  ererr  piece  of  wire  »  doaUt  lootbed.  lie  Iraltnr  ja  aAarwanb  applied  In  s  flat 
•r  aftindrieal  tiufaee  of  wood  er  meul,  and  tbe  eo-openliea  of  two  or  bmhc  ndi  nr- 
&ce«  BOQrtilBlei  a  card.  The  tealh  of  cai4i  an  Made  Ikieker  or  ileiiderer,  aeeotdiBg  m 
Ike  filamenti  to  be  canled  an  eeaiMr  or  laer,  flifl^  or  bmtc  flianl,  wm  TalaaUe  •( 
ehe^NT.  It  it  obfwnlT  of  amt  iDipartaMe  Uwt  the  teeth  thoold  be  all  alike,  cqaaU; 
diMribMed,  aad  c^aaltar  hdwed  over  tlie  nirftee  of  tfce  leaiher,  a  degiae  of  prackta 
wUok  ia  aeaneir  poMude  witk  kaadwork.  To  Jodge  of  the  diffienltr  of  Iblt  naoip» 
hiioB  we  Bead  onl;  laipeet  the  anaacd  IpiTea.  The  wire  huw  trrt  be  beat  et  r^ 
aaflea  ia  t  aad  d,  fig.  tU,  Ihea  eaeh  l>ra»eh  amtt  rccdre  a  eeeoDd  bead  la  ■  and  1  at  ■ 
dettiuiinate  obtnae  «Dgle,  lavariiAle  lb(  each  ijetem  of  eerda.  It  ii  iaditpaMaUe  thM 
Ike  twoao^n  cai  aaddi/h«  BatbaaatieallT  eqnal,  ao<  oalf  ■•  U>  the  twia  teeth  of  MO 
Mapie,bat(hioagli  the  whole  aerieit  Ibr  iliaeatr  lOMfl  that  if  OMof  the  teeUi  be  aura 
er  leei  eloped  than  ita  Mlow,  il  will  lajr  hold  of  more  or  Icn  wool  ibu  it,  and  reader  Iha 
eardiaf  im^nlar.  BU  tbeuh  Um  pwfeet  r«KB)antr  of  the  teeth  be  Inpoiaal,  it  ie  ao< 
the  eok  nr^1<™  wwu^  tiautiDg  a  good  card.  It  ubM  bealwaji  kept  ia  Tiew  that  Ibeea 
teeth  are  to  be  impIaDled  If  pair*  In  a  piece  of  leather,  aad  kqit  ia  it  bj  tke  eroai  part 
ed.  The  leather  mutthanlbre  be  pierced  with  twiaholeaat the  diMaaeeedi  and  piere- 
•t  ia  BKh  a  Btaonar,  that  the  dope  (^  the  hidee,  in  rrfitreaec  10  the  |daM  of  the  leathre, 
btiaiaiUlrtheiaiiiet  br  olherwjee  Ibe  length  of  tha  teelh  woaU  rarr  wiik  tUi  angl* 
if  iaelinaltMi,  aad  the  card  woeU  be  irregalar. 

A  third  eoaditioa  eoMalial  tawaidi  prodocing  petfeet  regnlaritr,  ii  that  the  leather 
eoi^  to  be  oT  the  tame  Ihicksni  Ihrooghont  il*  whole  •Drfiee,  olhswiee  ihe  leeth, 
ttoagh  of  the  mate  length  aad  fixed  at  the  um*  angle,  woald  be  rendered  tueqoal  b;  Um 
iili  I  mi  thiAaeaaea  of  the  leather,  and  ihe  operation  of  eanling  woaU  be  In  coAaeqncaoa 

., .  •»'      .     .. — . 


enreaetr  defMire.  Fig.  SM  ibowi  the  card  teeth  aeting  agaiut  each  othor,  as  Mtta- 
lad  br  tbearrawaia  iwooppodtedinetioiui  im  Jig.  Sit  tberwodi  one  wer> 

or  late  jeari  Terf  eonplet  bat  eompleia  aM  wcU-acting  maeUnea  baxe  been  «*»■ 
MTMled  Ibr  tidittinf  Che  leather  or  eqoaliiiiv  il  br  that iag ,  for  beadng  and  euUing  the 
rirea,  bmI  implaallng  them  ia  Ihe  leather,  into  holes  pieraed  with  perfect  regoUiiir. 
Chid  ■■eUnei  wbkh  toUoa  the  teeth  with  great  precieiaa  aed  raptditr,  and  pierce  the 
leather,  hare  been  Ibr  •  eoandeiable  time  ia  n»e  at  Halifax,  In  Yorkshire,  a  town  IkmoDO 
Ibr  the  eiedlence  of  iU  eaid-clolh,  m  aim  at  Leede,  OUi^ow,  and  uTeral  olher  plue». 
The  wires  and  Ihe  leather  tbna  preipand  are  giirea  oat  bj  Uie  munftelorer  lo  women  aad 
AiUm,  who  pat  them  together. 

I.  "n*  rimpleit  nachine  fbr  eqnalidn;  the  leather  which  can  be  emplojed,  m  Oat 
which  1  vw  opeMi^  in  VM.  Serire'i  aatomalic  card  hetorf  at  LiDe,  Ihe  mott  magniX- 
eeat  I  bdiere  in  the  woiU,  where  the  leather  WM  drawn  fi«wa>di  by  a  toiler  over  a  BoUd 
hariaottlal  table,  or  bed,  and  pawed  nnder  a  nleelr  ndjnated  Tcrtieal  blade,  which  ihatad 
il  bf  a  aei^nng  DBOtion  to  a  perfeetlr  onifbnn  thiekneaa.  Abonl  one  half  (he  weight  of 
the  Inther  b  loat  in  thii  ptoecM,  aad  in  the  enbaeqaent  aqnarlng  and  trimming. 

The  machine  Ibr  naluag  caidi,  inrenled  I  belioTe  by  a  Hr.  EUi*  of  Ihe  United  ftaM^ 
lir  which  B  fint  patent  wa«  obtained  in  Ihi*  coantrr  br  Joaeph  CheeMboroagh  Dyer,  Eaq. 
•f  lUniieMer,  in  IBIl,  aad  a  leeoid  and  tbiid  with  forOer  improrementa  in  1814, 
ail  1824,  il  one  of  tbe  moat  eleganl  ■oiomatoni  erer  applied  to  prodaetire  indaitiT. 
It  ii,  however,  neceeaaiilT  m  cemplicaled  with  difomi  mechaniimi  ii  to  render  iti 
tcpreaeatatioB  impraeticabte  fat  soch  ea^Tia;^  as  are  eompatiUe  with  the  icope  of  Ihli 
dietnaarr.  I  mnit  therefore  eonleol  mfutf  with  Ihe  following  general  deecriptioa  of  Ita 
eeaetitaent  parti. 

The  firit  thia;  lo  be  done  after  havini,  ai  abore,  prepaiej  the  long  iheeti  or  fllkti  of 
leMber  of  eoitable  length,  breadth,  and  Ihiekneai,  (br  makia;  the  eurdt,  ii  to  ttteteh  the 
bather,  aad  hold  il  firmlj  i  which  ii  aceomplitbed  by  winding  the  fillet  of  leather  npoa 
the  mOer  or  dnun,  like  the  warp  roller  of  a  loom,  aad  then  conducliDg  it  opwudtbelweea 

CB  loDen,  to  a  receiving  or  work  ttdler  it  top  of  the  ntachlne,  irtiere  the  Met  it  held 
6r  a  cntmp^  br  which  mean*  the  leather  ii  kept  Btretched. 
atMwU},  the  hcdet  are  pierced  in  the  leather  to  receive  the  wire  — ' •— **■  ''*- 
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n«  casAehe. 

«id,kr  »««»«'' •dMhcfodc.dw  ininti  of  irtikh  are  pmentcd  to  the  hMefila 
iMthoT)  wUIb  iha  fiidt  U  made  lo  adraace  aad  reecile  eooliadtllr,  kf  tlK  ageMTtt 
Inen  woclced  br  Totatocr  cam*  npM  a  nrolrins  nMin  dnA. 

The  pomU  oT  the  TikV  bciDf  thttt  made  to  panetcate  l«t«  tka  loathn,  the  balsa  M 
nceivintr  the  ita^et  are  pierGod  at  ngahir  £itaBcee,  and  in  eoiract  order,  hf  lUfUai  Iha 
leather  fillet  ea  w  lo  hnof!  diBercnl  parb  of  ill  Mifaee  opposite  to  the  peiota  ttr  tba 
■liding  rnrk.  Thii  ii  doae  by  eama,  or  indented  iriieeta  asd  gear,  which  AiA  As  mMs 
rollers  and  confiaing  drums  lalenllr,  ss  thej  leralTe,  aod  oooKqaeatlr  nio*e  the  fillet  «f 
leathn  Bl  intertaU  a  sbort  diitance,  so  u  lo  pteaeat  t«  Ue  points  of  the  forit  or  pionnt 
at  evpTT  moTeowal,  a,  difierent  pert  of  the  Borfkea  of  the  haiher. 

Thirdlf,  the  wire  ot  which  the  teeth  or  psinia  of  the  card  are  t«'be  made,  ia  Mfffliad 
IVom  ■  coil  OB  the  aide  of  ' 

of  ididing  plneori,  which  ai ._._ „  „      , 

ntatotj  cam*  ipoo  the  main  ibalt  Th»  pineera  terteg  advaaMd  a  dialaDee  eqaal  W 
(he  lensih  of  wire  inteaded  lo  fonn  coo  ataple  or  iwo  peiots,  this  leogth  ef  wire  la 
pieiMd  npon  exaetlf  ia  tha  laiddle  b;  a  s|iiare  piecs  of  atcel,  wd  beiov  tbera  cobIim^ 
a  cutter  ia  brooKfat  fbrward,  Whkh  cuts  h  off  fhm  that  part  of  tka  wire  hdd  b  tka  piMm, 

The  length  <f  wire  that  aeparaUd  and  eoofinedknow,  by  a  tDoretMnt  ofthsmaehb^ 
ocnt  apaloogths  aidei  ■rf'theaqaarsitcel  bolder,  and  shaped Ic  ihree  edges  Of  HMafwnot 
that  is,  fanned  m  a  slaplet  and  in  the  nme  wif,  by  Iha  eoaltaned  moTcnamts  tt  tto 
machiae,  a  sncceauon  of  iNCcei  of  wire  are  cut  aS,  and  bent  into  staples  Ibr  aaldng  lh> 
teelh  of  the  card  as  long  as  the  mechaniam  is  kept  in  aetaan. 

Fovrthly,  the  wire  staple  Ihos  formed  is  held  with  iu  points  or  ends  outward^  tlosely 
WMtignow  to  the  Ibiked  ptereer  desotbed  abore,  and  by  another  moTcment  of  the  m^ 
ahanism,  the  staple  is  protrndad  forward,  its  end  enteriog  into  tho  two  boles  made  pr*' 
vioosly  in  the  leather  by  the  alidioB  of  the  fnric. 

While  the  wire  staple  b  bdag  ihos  intradnced  into  the  leather,  ita  legs  or  points  are 
to  be  bent,  that  ia,  filmed  wkh  a  knee  or  angle,  which  isihe  fifth  object  to  be  effected. 
Tbi*  is  done  bj  mnani  of  a  imaU  appaiatna  consisting  of  a  bar  or  bed,  whinh  bears  vjp 
against  the  under  aide  of  the  wira  staple  when  It  l»s  been  passed  half  w^  into  tha 
boles  in  the  leather,  ut^  another  bar  above  k,  which,  being  brought  dowa  b^ind  the 
staple,  benda  it  oTer  the  realstla^t  bar  to  the  angle  leqtiiiTdi  that  is,  forms  the  knee  in 
each  1^.  A  pnaher  now  ads  behind  the  staple,  and  drires  it  home  into  the  teatho', 
which  completes  the  operation. 

The  leather  being  thai  condaeted,  and  its  position  thUled  bdbre  Uie  piercer  progrea- 
siTcly,  a  saccesiian  of  the  above  described  opentions  of  entting  the  wire,  forming  the 
staple,  passing  it  into  the  leather,  and  bending  its  legs  to  the  angular  lorm,  prodaeea 
a  sheet  of  card  of  the  kind  osusJly  employed  for  carding  or  combing  wool,  witlon,  and 
other  fibrous  malecials.  Il  may  be  necessary  to  add,  that  as  these  «[re  staple*  are  i^ 
quired  to  be  set  in  the  leathers  sometimes  in  lines  crotsiog  the  sheet,  whii^  I*  called 
ribbed,  and  at  other  times  in  obliqae  lioes,  called  twilled,  these  lariations  are  produced 
by  the  pasitioni  of  the  notches  or  steps  upon  the  edge  or  periphery  of  Che  cam  or  in- 
dented wheel,  which  shiAs  the  guide  rollers  that  hoM  the  fillet  or  sheet  of  leather  a* 
already  described. 

CAfiMINE  (E.ag.  and  Fr. ;  Karmimtoff,  Oerm.)  is,  according  to  Pelletier  and  Care*- 
loo,  a  triple  eompoand  of  the  coloring  substance,  and  an  animal  matter  contained  ia 
cochineal,  combined  with  an  acid  added  to  eSect  the  precipltalion.  The  preparation  of  this 
article**  still  a  mystery,  becanse,  upon  the  one  hand,  its  consumption  being  rerj  limited, 
lew  penons  are  mgaged  in  it*  maoufaeture,  aod  upcm  the  ctber,  the  raw  material  being 
costly,  extensive  eiperiments  on  It  cannot  be  conveaienlly  made.  Success  in  this  busi- 
ness is  said  to  depend  not  a  little  upon  dexterity  of  ounipulntiou,  and  apon  knowing  the 
instant  for  arresting  the  further  action  of  heat  npon  the  materials. 

There  ia  sold  at  the  shop*  different  kinds  of  carmine,  diitingnished  by  numbers,  and 
poasessed  of  a  eorresponding  valae.  This  difierenee  depends  upon  Iwo  causes  i  either 
upon  the  proportion  of  alnmina  added  in  the  pieeipitatiDn,  or  of  a  certain  quantity  of 
vermilion  put  in  to  dilute  the  color.  In  the  first  case  the  shade  is  paler,  in  the  secoi^  it 
has  not  the  same  lustre,  Il  ia  always  easy  to  discover  the  proportion  of  the  adnlterattoEb 
By  availing  onnelvea  of  the  property  of  pure  carmine  to  dissolve  in  water  of  anunoaia, 
the  whcde  foreign  matter  remains  untoadied,  and  we  nay  estlaiate  ita  amonQt  by  drjiax 
the  residanm. 

To  makt  Ordtaary  Carmial. 
Take  1  pound  of  cochineal  in  powder; 

3  draelima  and  a  half  of  carbonate  of  potath| 
8  drachms  of  alum  in  powder  j 
3  drachms  and  a  half  of  fish-glue. 

The  eochineal  most  be  boiled  along  with  the  potash  in  a  copper  eontaining  five  paO*. 
U  of  water  (60  pinU) ;  the  ebnllilion  being  allayed  with  eoU  watar.    AAw  boiliag  « 


km  odaaUB  Ike  eaw«  UMt  ^  t*k«K  fn«  Uw  Aro,  ud  pkcad  a>  «  uUa  at  iMh  >■ 

ai^  w  tkat  tfac  £««««  any  be  eaanBUailT  InoavMait.  Tha  poondvd  ■Ian  ii  Ihc* 
Urawm  l>,madihB  deooetisa  kttiired;  U  diugee  eoltn'  immrdiate^,  uid  iadiMt  loi 
n*n  brUliaat  lut.  At  tbs  ^d  tt  fifleea  ninnm  the  caciiiaed  ■  ihpaaited  at  the 
bttflra,  >ad  Uc  b«lh  becnnw  m  dou  «  iT  it  had  been  filtered.  It  contaiu  (he  eolor. 
mi  matter,  wkd  probahlj  ■  little  alun  in  nspenaioD.  We  decant  it  Iten  into  b  copper  of 
e^»l  eafaeiiy.aod  place  it  ot«  Ibe  Are,  eddini  tlic  fltb-slee  diawlTed  in  *  great  dee!  sT 
water,  aad  psMed  Umn^  •  nam.  At  Ike  jnmaent  of  ebnUiiioo,  tbe  earnlee  ii  per- 
ceived t0  Tiee  np  to  tike  ■oifiue  of  tke  balb,  aad  a  eeagnlam  i«  roniMd,  like  what  lakrt 
place  in  darifieatioGa  witk  while  oT  Cfcg.  The  copper  ma«  be  InunJediatelj  taken  fitnn 
tb«  ir^  and  it*  contenia  be  Mined  villi  a  ipalola.  U  the  courae  of  flfleen  or  iwrnir 
laiBalea  tbe  eanune  k  depnited.  Tke  mpnaatant  liquor  ia  decaolal,  and  the  d^oait* 
■bbM  be  di«iaed  npoQ  a  m\tt  of  fiae  canTaaa  or  linen.  IT  the  operalion  hat  been  well 
emidBeted,thaeanaiae,wkukdrTieni«heaieadilr  under  the  fiogera.  Wbal  renaine  alter 
Ibe  predpatatioa  of  (be  eamloe  ii  ttijl  uueh  loaded  with  edoi,  utd  iD*r  be  uaployed 
Tttj  adraalacmielir  for  f  rmiialTd  tokes.    See  Lakil. 

B]r  the  «U  OtrwuoMpne**!,  camiuB  ii  prepared  br  meani  of  alvm  wilhaot  aajp  olber 
addkioB.  A*  eoan  a*  lb?  water  boila,  (he  powdered  cochineal  ii  thrown  into  it,  ttirTcd 
well,  aad  than  bailed  te  iix  loiaulci ;  a  lilile  ground  alum  ia  added,  aod  the  boilipg  i« 
coMiaead  Ibr  three  mionlei  mace!  t^ie  Tctad  ia  piuoTed  rrom  the  fire,  the  liquor  ia  G1- 
lerrd  aad  left  fw  three  dan  ia  poreelaia  veaeele,  in  the  courae  uf  which  lime  a  red  mat-  . 
ter  iaUa  dowa,  which  naat  be  ceparated  and  dried  ia  tbe  ahade.  Thia  ia  carmln*,  which 
il  Mpacliiaei  pnTieaalr  purified  by  waahin^.  The  liquor  after  three  dajra  aiora  lela  fall 
aa  jaferior  kiM  ef  eanune,  but  tbe  letidnarr  colariof  iMUei  may  alao  b«  aepaiated  b; 
Ibe  mariale  of  tin. 

The  prt^onion*  tat  the  abort  proeeae  are  5S0  parla  of  clear  rirer  water,  IS  parti  of 
eachiaealfand  I  part  of  alum;  there  ia  obtained  from  i|  to  2  parts  of  carmine. 

^-jjit-> urniaa  tuiA  lartar. — To  the  boiling  water  the  eochineal  ia  added,  and  after 
aune  lime  a  little  cream  of  tartar  i  in  eight  minn  tea  more  we  «dd  aLitle  ainm,  and  con 
tiaae  Iba  boiling  Ibr  a  miaota  or  two  longer.  Tbea  lake  it  from  the  fire  and  poar  it 
iaio  glate  v  poreelain  vemela,  filler,  and  lei  il  repoae  qniellr  till  the  carmine  (hlli  down. 
We  then  decant  and  dry  in  die  abade.  The  proportiona  are  8  pound*  of  water,  8  oi. 
of  cochineal,  j  oa.  of  cream  of  tartar,  \  oa.  f£  alnm,  and  the  prodnel  i*  an  ounce  lA 

rAepnKcu^.JIioaarI(n|Mf^-BoiltwopaiIaaadabBlforriTerwateT  (30pinta), 
Ikrow  iniD  i^  a  Utile  aftcfvard^  a  ponnd  of  ooehineal,  add  a  filtered  aolntion  of  ais 
drachma  of  carbonate  of  aoda  and  a  pmnd  of  water,  and  let  the  miilnre  boil  far  half  an 
boari  remove  tbe  eofpa  (hm  tbe  Bit,  aad  let  it  eod,  iadiaing  It  to  one  aide.  Add 
ail  drachma  of  pahenied  aln^^  atir  with  a  broah  to  quicken  the  sohitioii  of  tbe  aalt,  end 
let  the  whole  rat  30  mionte*.  Tbe  liqnor,  which  haa  ■  fine  acarlet  color,  ia  to  be  car«- 
fUy  drraatrrt  into  another  TcaMl,  and  there  ia  to  be  pat  into  il  the  whitea  of  two  ^gi 
well  beat  np  with  half  a  pound  of  water.  Slir  again  with  a  braah.  The  copper  ia  ro- 
plaeed  oal  the  fire,  the  alumina  beeomea  concrete,  and  earriea  down  the  coloring  matter 
with  it.  The  et^pet  it  to  be  taken  from  the  fire,  and  left  at  reat  Tor  26  or  30  minaie*  to 
allow  the  eamtine  to  Ddl  down.  When  the  aopemklaat  liquor  ii  drawn  off,  tbe  de- 
poaite  ia  placed  upon  Uler  dolh  attetehed  upon  a  frame  to  drain.  When  the  carmine 
ha*  ibe  Gonaitteiwe  of  oeam  ebeeae,  it  ia  taken  tnm  tbe  filler  with  a  ailTcr  or  irory 
knife  and  act  to  dry  upon  pltUct  eorered  with  paper,  to  aereen  il  from  dual.  A  pound  M 
eodiaeal  girea  in  thia  way  an  ounce  and  a  half  at  carmine. 

Proctn  1/ JfmburM  CmaJ/l,  qf  Jmttirdam,  with  aalt  of  eorrel. — Into  lil  paiU  of  lira 
water  boaling  hot  throw  two  pound*  <rf'  the  fineat  cochineal  in  powder,  continue  the 
cbaDilion  fiir  two  hour*,  and  then  add  3  ox.  of  lefined  laltpeire,  and  after  a  few  minute* 
4  )K.  uf  aall  of  aorreL  In '  ten  minutea  morn  take  tbe  copper  from  the  fire  and  let  it 
aetikibr  Cmr  hourai  tbea  draw  off  the  liquor  with  a  aypbon  into  Oat  plaiet  and  leaieit 
there  Bat  three  week*.  AAffward*  there  ia  farmed  apon  the  nufaca  a  pretty  thick  mouldi- 
neaa,  whLA  ia  to  lie  lemored  dcxteroualy  in  one  pcQielr  by  a  dip  of  whalebone.  BhouU 
the  film  tear  and  llMgmeatt  of  it  lall  down,  they  mast  be  remoTed  with  the  ntmoat  care. 
Seoant  the  anpanalaat  water  wilh  a  aypbon,  the  end  of  which  may  loneh  tbe  bottom  of 
the  Tcaad,  bemiae  the  layer  of  carmine  ia  very  firm.  Whatever  water  remaina  mnal  be 
aoeked  nwi^  1^  n  pirettc-  ^^  earmiae  i*  dried  in  tbe  ahade,  and  b««  an  eitiaordinary 
hatred 

Carmim  iy  A*  aaU  oftiii,arOu  Carmbu  of  Cltiiia.— BoQ  QiB  cochineal  In  lim  water, 
adding  aome  RoiMn  dim,  then  paaa  through  a  fine  ekth  to  remove  the  cochineal,  and 
act  the  liquor  aaide.  ii.  become*  brighter  on  keeping.  After  having  heated  thia  liqnor. 
poor  into  it,  drop  by  drop,  aolntion  cnT  tin  tin  the  earmine  be  precipitated.  The  propor' 
Sana  are  one  paiUol  of  water,  30  ox.  of  cochlaeal,  aid  60  gtaias  of  aloia,  wUh  a  ■A*' 
Qen  of  tin  '*ff*'^'"fw  4  oa.  of  the  r*if'V- 
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n  futm  or  WigAiM  Mnrrfw^— Wa  mar  brigtiin  ordWir  euvtBa,  u4  otMi*  a  Taf 
ke  and  dear  pifnnnt,  br  dinoMvR  jt  ii  wal*r</Bmni(«ia.  For  tkb  parr«H  «•  laan 
uiinoaia  apon  etiminc  in  the  heat  of  Ihe  (an,  till  afl  iu  vAor  be  eitraetett,  Bid  the  Uqwr 
hai  got  a  i>e  ted  tinge.  It  moit  be  then  drawn  off  and  precipitated,  by  ae^c  add  aad 
alctiofaol,  neit  iraBbEd  with  akohoT,  and  dried.  Ctimine  dinolTed  in  TruBwi*  baa  bcM 
Igni  employed  by  painlen,  under  Ihe  aimc  of  liqnid  eanniae. 

Carmine  is  the  finest  red  cdoc  which  tbe  painter  famenta.  It  ii  ininripaJly  employed 
ID  minialnre  painting,  water  eolon,  and  to  tint  artifidal  flowen,  becAnie  it  i«  mere  liaa^ 
parent  titan  the  other  colon.    For  Carmiwiujn,  are  CocntnaAi- 

nii  valuable  pignient  is  often  adnltsrated  with  starcL  Water  of  ammonia  enablaa 
w  to  detect  Uiia  fraud  by  dinolving  the  pure  carmine,  and  leaving  the  atarcby  matter, 
aa  well  as  moat  other  lopliistiMtiBg  snbrtanees.  Bnob  debased  oatinlne  n  ap«  to  ipdl 
with  damp. 

CAKPET.  (Topfi,  Ft.  |  Ttppieh,  0«nn.)  A  tUek  woollen  M)rie  oT  vartegatid 
edion,  fbr  ravedng  the  floma  of  the  belter  sort  of  apartments.  This  luxnrions  mannfhA- 
tare  took  its  origin  in  Persia  and  Tarkey,  whence  the  most  beantiOi]  pallems  were  wont 
to  come  into  Europe ;  but  they  have  been  for  some  lime  •nrpessed  by  the  woHimanship  of 
France,  Great  Briiain,  aad  Belgium.  To  foim  a  jmt  coneFption  oT  the  elefranl  aad  in- 
BenioD)  proensev  bj  whidi  carpet*  are  made,  we  should  visit  the  royal  eslablisfament  at 
the  Gobelins  at  Paris,  where  we  wonld  see  the  celebraled  carpel  manDfactory  of  Ih* 
'  Savounerie,  which  has  been  transported  ifaiiher.  A  detailed  set  of  en|iraTiovs  of  this  ait 
if  given  by  Roland  de  la  Platijie  in  the  fint  and  second  volnniet  of  the  EneyclopUla 
Mllhodique,  to  which  I  malt  refer  my  readers,  as  a  due  eiposititw  i'  Iti  naebinei  and 
iterations  wonU  lar  exceed  Ibe  scope  of  Ihe  present  volume. 

The  warp,  nys  M.  Rolsnd,  being  ihc  foundation  of  the  fsbrie,  ought  to  be  of  tmt 
wool,  equally  bnt  firmly  spun,  and  consist  of  Ihrep  yirns  twisted  into  one  thread.  Tb« 
yarns  that  are  to  Ibrm  Uie  velvrty  surface  of  Ihe  earpet,  ought  also  to  be  of  the  belt 
inalltj,  bnl  »olX  and  downy  in  their  teilnre,  so  ihat  Ihe  d^e  may  penetnte  every  Skf 
ment.  Hemp,  or  linen  yams,  are  likewise  employed  in  this  mannfaetare,  as  a  woo^  to 
bind  the  warp  firmly  ti^ether  aAer  each  shoot  of  the  velvety  threads.  Thns  we  sea 
that  good  carpeting  eonsisla  essentially  of  two  distinct  webs  woven  at  the  taice  time:, 
and  flnnly  decassalrd  together  by  the  woof  Ihreadi.  Bence  the  fbrm  of  Ihe  patient  ta 
tbe  same  upon  the  two  sMes  of  the  cloth,  only  tbe  colors  are  revetied,  *o  that  what  wat 
green  upon  one  side  becomes  red  or  black  npon  the  other,  and  vie*  vtria.  The  smaBet 
the  flenret  the  more  fiequent  the  dccussalkint  of  the  Iwo  plaaes,  aad  the  fltmer  and 
more  durable  tbe  fabric. 

The  carpet  manufacture,  a*  now  generally  practised,  may  be  diatribnted  Enlo  two  ty» 
terns — that  of  double  fabncs,  and  that  cot  in  imitation  of  velvet.  Of  late  years  tb« 
Jaequard  loom  has  been  much  used  in  weaving  carpels,  the  nature  of  whidi  wiU  b( 
found  fully  explained  under  that  title. 

For  the  sake  of  illnslration,  if  we  suppose  the  double  carpel*  to  lie  eotnposed  of  o^ 
two  colors,  the  principle  of  weaving  will  be  easily  ondcratood ;  fbr  it  fs  only  neeessary 
to  raise  the  warp  of  each  web  alteraatel;  for  Ihe  passage  of  the  shntlte,  the  npper  wet 
being  entirely  above  when  tbe  under  web  is  bdng  woven,  or  decnuated,  and  vir»  tcria.  . 
In  a  Brussels  carpet  the  worsted  yam  raised  to  form  ihe  pDe,  and  mabe  the  Ggnre,  ii 
not  cut :  in  Ihe  Wnion  the  pile  it  m  to  give  il  a  velvety  aspect  and  scjlnen.  In  Iha 
ueperial  Brustelt  carpel  the  figure  Is  raised  above  the  gronnd,  and  its  pile  is  cat, 
but  the  ground  is  imcnt;  and  in  the  royal  Wilton,  the  pDe  H  bolb  raised  higher 
than  In  the  common  Willon,  and  it  is  cut,  wi.creby  ll  has  a  rich  cnriiioB-iike  ap- 
pearanee.  The  cloth  of  all  these  superior  carpets  consists  of  wooIleB  and  linen,  ct 
nemp ;  the  Utter  being  pnt  upon  *  beam,  and  brought,  of  coarse,  tbiovgh  heddiM  and  a 
reed  i  but  as  its  only  parpoae  is  to  bind  t(«e1hcr  Ihe  worsted  fabric,  it  should  not  be 
visible  npon  the  upper  face  of  Ihe  carpeL  The  worsted  yarn  is  wonnd  upon  imBll  bob- 
bias  or  pirns,  with  a  weight  affixed  lo  each,  for  giving  proper  tendon  to  the  thread*. 
ndr  BOtnber  varies,  for  one  web,  fttwi  1300  to  1800,  acmnllng  a«  the  carpet  is  in 
be  !T  or  36  inches  wide ;  aitd  they  are  placed,  In  fnmea,  behind  the  loom,  filled  witA 
differently  colored  yam,  to  correspond  with  the  Sgnre.  This  wotated  warp  Is  then  dravra 
IhiOQEh  the  harness,  heddlcs,  and  reed,  U>  be  associated  with  tbe  lineb  yam  In  Ihe  easi»- 
ponndftbtie. 

In  Eiddenninster  carpeting,  both  warp  and  wen  appear  nptm  the  Aee  of  tbe  cloth, 
wbereai,  in  the  BrqsKlt  style,  only  the  warp  is  teen.  Its  binding  weft  being  fine  heupea 
or  linen  threads.  The  three-ply  Imperial  carpel,  called  the  Beoleb,  Is  eeming  very 
mnch  into  vojiuc,  and  is  reckoned  by  many  to  be  little  inferior  in  texture,  to(^,  aad 
wear  to  the  Brussels.  Kilmarnock  has  acquired  merited  dlstiniti<m  by  this  Ingeniont 
indostry.  In  this  Ihbtic,  u  well  as  in  the  two-ply  Eiddenninster,  tbe  weft  predotninatea, 
and  displays  the  dtfiga  j  but  in  the  French  carpets,  the  woi«led  warp  of  the  web  show* 
""^    "gure.    Hain  Venetian  carpets,  •  -      -  •         .  .  •- 

I,  ynvvided  merely  with  ihe  e 


WkMMe*«f  ««HtMl  van,  -m  hMvr  w  to  «mr ta  tb«  wA  WHnhM*  front  ^»  Ti«T. 
Bbw*  VwMJM  aviNk  m  vwmd  ia  th*  tvo-pW  KiddwaiMtor  Ioobm,  iirf  m 
pMiriMwkhawMteaint»iMMthepMUnBpM  iWwmUdwup.  TImwAum 
yiitMH  tlHMl  of  vomoi  ahd  liMM  pw>,  Md  MOM  be  BOMMled. 

Tte  MW»«9  MmriBiid  dcMriftiDB  wUl  eipkia  Ike  cooMnKliDn  of  tim  lhr«e-ptT 
impcnal  SiMeb  ud  two-plr  KiddoanivMr  cwpeMoom,  whieb  ii  ntrrira  modiOeBLia* 
oT  tbe  Jacqnud  miiitr.    The  BthmIi  eupct-laaa,  dd  Ike  cMbmrr,  it  >  dnir-Loj  )oma 
'       UT  on  Ike  dMBuk  pfam,  and  rcqaires  ihe 

wMTcr  to  brnn  aa  utiMtnt.  f  if .  SST. 
A  A  <,  ii  tbc  frasi  of  the  loma,  eoa- 
Mlkg  of  (bv  aprighl  ptut,  with  cap* 
■Bd  craM  rail!  to  bind  tbem  leaclber. 
Tha  fout  an  aboal  aii  feet  bifh.  c  r, 
ke  dolb-bmn,  i*  a  woodea  BfliadeT, 
idi  isehef  «r  Ibef^  in  dtMieUr,  cf 
•■ffleicnt  IcBftb  lo  tianne  iba  Xoimt, 
with  iraa  gadgHM*  ia  the  Iwa  ead^ 
wiiA  work  ia  botbta  ia  tlM  tile  Awne.  ' 
Oa  oae  end  fl(  ibii  beam  1«  a  raicbei 
wkcei,  wiib  ■  trnk  lo  keip  ii  tm» 
iBiaiac  mad  baekvaidi  hj  the  Wadoa 
«f  Ike  *..bi  D,  ibe  lar,  with  lu  rted, 
iM  nader  lad  upper  ■keU,  iH  iwo  l*tmi 
ralefaor  (wwdtiaad  nebiaf^na  abora. 
Than  are  trontt  ia  tke  appar  aad 
■rfv  ikell,  Lm  wbieh  tb«  raed  bitted. 
B,  Ike  bedAca,  or  baracn,  wjlk  a  daobl* 
aeek  Utaebed  lo  «ack  of  Ibe  lower  w  eatd 
MeeliaiiiMiM  r  r,  of  ibe  Jatqavd  loomi 
Tke  keddlei  arc  eoaaeeted  and  work  vitk 
a*  trcddk*  •  a,  bf  Meant  cf  eordit  u  tbowa  in  tka  flyora.  «  a  *i«  we»diia  bMtca  te 
tke  cud*,    n,  Ibe  ram  or  «aq)-beaoi. 

In  draw-kxwi  oT  ererr  biad,  Ibera  it  m  eiddi^t  of  *"t  portioa  ef  lk«  warp,  at  In 
pUa  eloik-weariag  t  bat  tkt  plane  of  ike  warp  it  pkwvl  low,  and  ilie  thieade  ander 
wkick  Ibe  «kMUe  it  lo  paM  are  laited,  whUe  all  Ibe  rett  remua*  lUlioaar},  Tha 
hameia  part  of  Ikia  au-pM-Jiwiii  it  mond  by  aa  attittaal  bor  or  girl,  wko  Ikaa  attowa 
tke  weA  lo  be  prc^erly  deentnlad,  while  the  wearer  atteadi  to  workiim  tke  Omat 
T  keddlea.    Fig.  8)8, 


ua 


I  drawJoooii 
a  it  a  box  or  frame  of  palkrti  iw 
iriuth  tke  car4(  of  Ike  bamoH  paa,  and 
•re  tliea  made  fatt  to  a  piee*  ot  woi^ 
aiea  U  b,  wbieh  Ike  weavers  eaU  a  table. 
Fraa  lb*  Mil  of  Ibe  hamtii  tka  dnplc* 
dateead,  aad  to  tke  end  ef  eaeb  it  at* 
taaked  a  Mall  haadla  «,  called  a  bob. 
TbcM  baWlet  beiaff  dhpoted  la  pairt, 
end  their  regnlarjtT  pneerred  by  BeaM 
of  B  perfttalcd  boaid  c,  it  it  Barely  a*- 
lo  pull   *va7  baadl*   ia  $aeem' 


m  &MBbe>,  the  bbrie  beiag  tbat  of  pUin  or  allertate  elotb,  aad  two 
led  for  eacb  web.  The  baraen  part  oT  tbe  carpet  dr*w-1fion  it  foraiabed  wllk 
aitlli,  or  DetaUic  eyct,  to  utc  ftictioa  i  two  lht.adi  htiag  drtwn  Ihroarb  each  eye. 
The  deaifii  or  pattern  of  a  etrpet  ia  drawn  apob  eTaaa.n]le  paper,  exactly  in  th* 
taMe  my  at  erery  other  kiod  of  raacy-kioiB  woric,  and  it  tianifarred  froB  the  I>ap<s 
to  Ike  Dwnating  iq  the  rolei  (or  damub  weaTiag.  Snppoee  that  a  doable  web  it  to 
■ooated  tbat  e*ery' allenale  thre^  ef  the  oae  may  be  raited,  to  at  lo  form  a  taffl- 
efaat  ihed-way  for  the  ihattle,  without  deprettiog  tke  otkei  in  Ihe  least.  Then  inppna* 
auolker  web  placed  abore  Ihe  Ibimer,  at  tiwh  a  diUuee  that  it  wiU  euelty  loueb  Ike 
Maveiiir  ot  tbote  thraadt  (/  ibe  rMioer  wbieh  are  tailed.  Thea,  if  Ibe  threadi  at 
te  latter  web  are  nnk  while  tke  othen  are  raited,  the  two  would  be  eaiirely  ia- 
Hiqttaied.  Bat  IT  tbU  b*  only  partially  dooe.  Ihal  it,  at  particolar  placet,  ool]  llict* 
■aiit  inunedialely  operated  awn  will  bt  affeeted  by  the  action  of  Ibe  appantaa. 
V  lU  carpet  it  a  two-eidorad  pailcm,  at  Uaek  nad  red,  aad  if  opoa  Ibe  ayptr  MU» 
SOg 


llMe,u  cztMMh  tb*Ioom,nd  lowsi  an  tob*  n 

dkM  an  thoM  ipedef  of  deilsD  paper  which  ■ 

t^  rc4,  «irf  ikcMc  wUUi  are  TMant  (be  Uadk    Then  tMalitig.tte  ipuca  a^M  iW: 

paper,  oDiil  Ihose  which  aic  VM&iU,  and  «ad  tlMie  whid  'are  eelDrcd,<a>d  Iha  tOtat 

will  be  pnxlnced.    But  ■•  the  two  w*ba  are  to  be  laited  alteraale4y,  whatewia  coidM 

Du  the  Snt  haodlc  uhbI  he  paMcd  bj  Tor  tb*  m«OmJ,  a*d  ffa  twt*  j  la  that  the  om  wS 

form  Uic  flower,  and  (he  oikcr  the  frmud.  _  . 

The  boaid  bj  which  (he  (iinples  aie  regiila(ed  appean  at  r,    v  tlaiwi  the  wejgbu. 

CABPET— Naw    Pinm.      Mr.    Simoix^    of    Eiddenninater,    bat    patented    an 
"  ~    hj  ^i«p«TiJng  with  tha 


iaventioD  for  an  im^ovad  manobetara  of  carpet^  in  iriidah, 

Jaoquard  Jomk,  m  w«I1  aa  tha  inm  wbw  aod  taoa  unalfy  enmajta  to  proatue  tairj 
fabno^  iuoh  at  Bwwiel*  oaniett  aatd  ooaeh'^ao^  ne  can  work  nU  vamtUnwy  at  greater 
■pmd  and  more  •oonomiaally.  Hia  lacond  improTemant  relataa  to  Ilia  ouurofaetnre  of 
&tiriGawiCli  cut  pih^  aooh  aa  Wilton  or  Azmiiuter  eaifieta.  Ha  mataa  a  ribbed  fcbri^ 
graiUj  reMinbliiigUiaBriHanli  carpet^  by  a  combination  af  woollen  and  B—cwaipand 
wtA,  aiTangadinra(ilianuuuMrll^thewooUenwBrp,intliefi>nnof  aiibMiufcoat 
may  Aoutitute  the  (aoe  of  t^  fabric,  while  the  linen  wan)  fomutlugTOttsd  or  back  of  tba 
fkbri&  Tba  pLw  he  prefer^  ai  molt  naembling  the  TTmfili  euidila  In  weaving  tiie 
fiditio  aa  dmAj  m  poniUa  in  the  ordinary  wa^r,  except  ilkftl;inat«adof  inaartji^a  tag 
orwir«  tofsmi  tharibor  terry,  the  patentee turawtlnalUdc  ihoot  or  w^«twooll«a 
'  '  '  ''le  wodllen  wara  ia  draw^  aDdfbmuarib;  the  woollen  waip 
rithalinen   "      '  .......  .      — 


being  afterward*  bonnd  down  with  a  linen  ahoot  or  weft  in  tba  ordinair  way.  Uta 
wooJUo  warp  employed  baiag  all  ot  oae  eolou%  the  Ikfarie  produced  wilTbe  plain  or 
onoraamMitad,  W(th  *  looped  or  tany  pile;  anid  upon  llui  blnia  any  deiiBU  maybe 

in  the  amployiiient  ot  two  aeparate  ibnttlc^ 
efL  Tbeae  ibatUs  are  both  thrown  by  tba 
>nd  oonaaqoently  the  ifanttle  boaee  mnat  ba 
in  order  to  allow  the  picker  to  throw  the 
41  work  the  healds  in  a  niitable  manner  to 
radian  Ikae  may  tie  ptnperly  bound  to  tbr 

ii  loom  ai«  given  ij  tiie  patentee. 

« UieprodiMtifin  of fabttea  wMi  a eU pfl^ 

ita    nie«rdinBrymadeof  maktegaome^ 


Ifaa  looau  differ  from  tba  fiirmar  ebiefly  in  the  employment  o<  two  aeparate  ibnttlc^ 
<m«  for  the  woolleai  and  one  lor  the  linen  wefL  TheaeihatUs  are  both  thrown  bytbe 
MOM  pioken  and  the  aane  piekuig^tiok^  and  oonaaqoently  the  ifanttte  boaee  mnat  ba 
Tootaa.  np  and  down  aa  may  ba  raqniied,  in  order  to  allow  the  picker  to  throw  the 
npopcc  ihnUle.  It  will  alao  be  newi— niy  to  work  the  healds  in  a  niitabla  manner  to 
ibnn  tbapMterahradi,  w  order  thai  the  vadlen  Ikee  may  be  ptnperly  bound  to  tbr 
linen  ground! 
FignrM  jMnafaTiring  tjx  <onal7aotii»  ol  hii  loom  at*  given  ij  tiie  p< 
TheeaooadpaiCef  hiainTenlioa  relatea  to  tb  ~  ' —  '.•-». 
like  ttta  Axmiuetet  or  WiltOD  nigi  or  earpata 

duwa  hbriaa  ia  t«  weara  tbapattaminbymeanaoiaiiaoqnaniappaian^aMiBHaMie  ' 
woallen  wtrp  oTer  a  rod  or  ta^  wbiah  ii  afterwarde  ant  by  paeaiM  a  enitable  faufb' 
along  i^  tbeMby  jHodocing  the  ont  pile.  The  patentee  prodnoea  the  deeign  and  inrflioe 
ol  the  labrle  bim  the  waft  in  plaae  of  (be  warp  at  heretofore.  For  this  pnrpoae  Uie 
waft  ii  mad*  to  eonairt  of  thick  woollen  ahoot^  whioh  mnat  b«palDt«d  oratained  with 
anitable  e«lo«r%  preoiHiy  aa  the  woollen  warpa  have  been  heretofore  done;  and  the 
woollen  ihoot,  when  tbrown  in,  i^  by  meani  of  anitably  formed  hooka,  pulled  up  and 


tfae  hook*  are  ftami^wd,  for  tba  pnrpoae  of  retaaaing  tban  from  Ibe  lo«p%  a»d  prodaong 
tba  eat  pil&  AepatMiteeob«am«,tbat«otton  ^idotfaar  cheap  materiaUaiAybaeiikp 
[doyad  with  ^reat  adrantaga  In  tta  {wodnaliaa  of  aome  of  tbtaa  (abtiea.— iTwioM'f 

Another  invanlioa  of  fanpi«T«neatB  u  maaafaoturlng  flgnrad  Ikbrica,  princi- 
pally dealgned  for  the  prodnetion  of  earpetiDs  patented  by  Mr.  Jamea  Tenpleton,  of 
CUaagow,  ooniiila  in  prodMing  the  pattern  titEer  on  one  orbotii  aldeaof  the  bbria,by 
meaneofprintadweft;  aUoin(iMnM  of  printed  parti-eolonredftirorweft^tn  the  maaa- 
faetare  of  Axmhwter  carpet,  and  other  simttar  tabrica  Hii*  inventiDn  i*  alio  applicable 
to  the  pradnetian  of  flgrired  ebanille  weft  for  the  mannfiMtiare  of-  ditAcHle  Aawk.— 
JVmXpb'i  AwmI;  xxetu.  14«. 

OiWR^  PanrTBJb  Hn  Wood  ba*  taken  a  patent  tor  weaving  and  printing  earpet^ 
nring  an  ordtnaCT- Brow  lie  eaipet  loom.  After  patting  in  the  wire,  or  otberwiae 
forming  the  loop^  ha  Arawi  in  tba  nnal  lioan  Aao^  on  tbe  faee,  to  bind  Et;  andtltett, 
for  the  back  ahoot,  ba  tbraw*  in  a  thick  toft  w«fh  Or,  to  make  a  better  edge  and  more 
elaalio  bank,  he  employi  the  ordinary  two  linen  Aoett^—ene  on  tbe'fkoe  and  tiie  other 
n  the  ba«k,— and  then  (or  beAire  throwinit  in  the  aeeond  Unen  dioot)  be  draw*  down 


doeel  V  by  naii^  every  yam ;  whilit  the  eeeond  liaen  Aootj  hav^  hi^  tiie  warp  o' 
it,  boMeMwn  tiMltoeor  Atattboot;  andanyineqnaH^^  tbe  taldwniof  theUi 


•»1 

imedied 


thitiU«tfe«MiiaftBii«af  AcHiiia  lMMitorIaTd,ndl<ii«itlylong  U. 

'  jyHailM  pfMiM  nunhtiie  iriim  off  th«  Mnit-  vtd  ea  tba  mrikoe  of  the  Uble  the 
printtag  MMlcctb  laid  betwmn  two  ittlli  or  piim,  wMah  are  flied  at  met] j  tt 
«tua»aMri  h  tkMnMtii  irid^  w  at  w  k««p  It  hmne  poeWe^  ana  to  fi) 


inMt  ii  wid^  w  at  to  k««i  It  Id  one  jNwHkn,  ana  to  form  tha 
7li«den.    The  earpet  li  futenad  to  dm  eed  of  the  t>b]<^  and 

it«ght«t 

rheprinl 

nberoT 

rluider  bi 


vtotdikad  wftt  a  nrtahtt  -whed  and  (fiek.    The  priDtang  oj^ind* 

MOtkUa  frtBH^  aontilDtiif  ■  aaweipondfaig  nionbw  of  eobur  oani  and  leedhw  rolln^ 

•aa^fl^tfeMi  «ltk«>4mir.    TWa  ptiattng  ap —  ' ■ ■^' 

batima  the  guide  raili  (the  pattenii  on  the  ejli 
AaaarpotX  to  the  frame  at  tb«  other  «nd  er&< 


nil  tW  M>rie  in  foffldentlj  otdcmrad  In  ot^or  to  inniro  tach 
part  of  tli«  pattara  or  ptintiiig  woAm  aoniing  again  and  %iflia  on  the  nme  plaea, 
laaftld  whatili  aw  afltoed  «■  the  aiia  of  the  priotlM(  oyHudetn  which  mr  Into  rada 
dad  OB  tlM  ridea  of  Oe  taMa;  to  that,  however  frainMntly  tte  prinbng  apparatna 
paMca  orer  the  &bri^  vnrj  part  of  tlii  pattern  wfll  GlII  on  the  Mmo  place.  Imtead 
of  the  printing  apparatDi  being  paaeed  back  again  iver  aame  tablet  it  maj,  bf  the  appli- 
eation  of  mo*aMe  framea  at  the  end  of  the  tab!h,  be  nored  lidawaji  on  to  anottiar 
tabl4v  aftd  w  (oeoeMiTelT.— JTMtoN'f  Jatntat,  xxdr.  16a 

CA&THaHD^  or  vAuwcr  (canhaoa*  tiM..«rtM),  (CarfkanM,  Fr. ;  f  rto-  iUtd, 
Oarm.),  the  flower  of  whiA  alone  itnwd  In  djelng,  it  an  tnnoal  plait  mlllratcd  li 
ffaln,  EfTpt,  and  Ike  Levml.  There  arc  two  Ttrietiei  oTit  —  ooe  whict  hailaige 
ItBTea,  and  the  other  «>ner  one*.  Tt  li  the  h«  whidi  fa  enllirated  m  E^Tpt,  where  H 
bnaa  coatiderableaitieleof  eonnwrce. 

(^uthannu  toMaini  two  toloriag  antlen,  one  yellow  a«d  the  other  icd.    The  flnt 


the  eartkouM  la  ]>M  iMo  «  bag,  which  b  traddea  nnder  water,  till  bo  aore  e 

be  jaiiiil  mil      llieflowa*,  which  were  fcUow,  becoow  reddiih, and  kae  la  Ihiaepet* 

tit* MailT  one  hair oTfhefrwtifht.    la  tkit  itateiber  are  nied. 

nr  eimetlBK  the  red  part  af  caithanna,  and  thcreanerapplrfngit  loitaff,  (he  V"f- 
artr  wUeh  alk&  petaett  of  dlMolTing  it  b  had  reconm  to,  and  It  b  aRcrwanb  (m- 
eipiiBted  l)j  an  acid. 

The  treceat  of  drdag  eotialt,  tterelW^  la  eclraetingtbe  coloring  matter  brmeamai 
aa  aHDill,aBdp(c^itaiiag  it  «■  the  mffbrneaH  of  an  acid.  II  b  tUt  ftcoh  which 
terret  llir  nding  tka  nmea  eaiidaTcd  bf  hwtiea. 

Ai  Id  tUa  ro^e,  Ike  tamloa  ef  oartkanrat  b  prepared  wlfb  OTitaBbed  cnAonate  of 


(ton  whiA  ii  todeiaehed  and  rttj  earrMIr  gnmad  wHfa  tale,  which  haa  beoi  rcdaced 
■a  a  TCTT  tafetfle  powder,  br  veaaa  of  the  Icavca  of  ifcave-giaM  (vretli).  and  nieeeHirelr 
paaMd  thioigb  riena  of  laenuiBgineneM.  It  It  the  flncaea  of  the  tale,  and  Ihc  greater 
or  leaa  y«pMllt*  whMi  it  ben  ta  the  eartkunnt  predptlate,  wbleh  coutitnte  the  dif- 
ftKDCe  between  the  U^  aad  knr  priced  roogea. 

CartbaBB*  it  need  Ac  djraiBC  lilk,  prapy,  wcM-st  (a  Wi^l  «canf«>red),  dmrr,  tote 
eolor,  and  icdi  color.  Tim  prowat  dnna  aceordiag  to  the  intenntr  cf  the  color,  asd 
the  greater  or  leaa  tewkncr  to  flanw  eolor  that  ii  wanted.  Bat  the  carthamii  bath, 
whoae  apfiieaiioD  Ma;  be  Tailed,  it  jwepaied  at  Ibllowt : 

The  carthainai,  ftaia  wlddi  Ike  TcDinr  Baiter  bat  been  extracted,  end  whote  hmpa 
have  been  bnAen  down,  it  pqt  into  a  tron^.    Il  it  repeatcdtr  rjHinhled  with  cendiet 

FwiMra  iermi*  peariulwa),  or  tola  fh^illa)  wcH  powdered  and  aifled  at  the  rate  of 
ppnadafiv  laolbt.  ofearthMontr  bat  toda  b  preftired,  mixhiB  earelhUT  at  Ihe  alkali 
itintfodnced.  Tfab eperalloB  b  called  omirinr.  The  oncrirtd  earlhamui  b pal  into 
a  «aaD  troogh  with  a  grated  bottom,  firtt  Hoiug  tbb  tioegh  with  a  dotel]t  woTen  cloOi. 
When  it  b  aboBt  half  filled,  it  b  placed  ata  Ihe  barge  inmgb,  end  cold  weler  b  potHid 
Mo  the  nppca  om,  iS  ike  tower  bcaonet  (UL    The  farihanM  It  then  act  o*cr  anolhaf 


trongh,  tin  Ihe  vMw  oobm  fina  K  alMmtt  mIoiIbm.  A  little  neve  dlMli  fa  ■■»  »int 
»llhit,uidrrMh  walcritpaMnltlinNiihil.  Thew  apvatilM  an  icfcalcd  till  Um  mt- 
Ihanun  be  txhiHIid,  «Wii  it  larw  t«11«*- 

Atttr  diatribatiu  Uie  liUi  id  bulia  npon  Ike  mit,  lemoa  Jaie^  b««0t  in  eadca  Aim 
ProTcnc^,  ii  povrM  ielo  Ibe  balb  lill  it  beeonwi  e)  •  Sne  eberrr  aolori  ibn  b  mJM 
Mmii^lbe  batb  (vim  U  baa).  Il  it  well  tUrtvl,  and  the  tUk  it  ivwentA  aw)  ta««ad 
round  the  tkcU-iticki  in  the  batb,  aa  Jong  aa  il  it  peiceiTid  ta  lake  up  Ike  eider.  Fw 
pnuxn  (poiW  oolor),  il  it  vitbdiawa,  Ibe  liqaoi  i*  nia  ant  if  il  apra  Ike  pqt,  aa<  il 
H  Inrned  tbruuf  h  a  new  batb,  where  il  i*  tnaKd  at  ia  tbe  8i«t.  AAet  thfa  il  ia  driab 
mod  |ianed  tbroBgh  Ireah  baibt,  conliaalaf  u  wadi  aad  irj  k  benraea  tmA  apenuiaa, 
101  il  bai  Bcqaiied  thr  dcptb  of  color  thai  it  desired.  When  It  Juw  naebrd  Ibe  pnipa 
poiBI,abrigblenioir  it  given  it  b;  turDiag  il  raaadlhe  iliektiereDOTCifblliHWBiaabath 
M  not  water,  to  vbieb  about  bdT  a  pint  or  lemoD  juice  for  aacb  pailiU  oT  water  baa  bea 
added. 

Wbcn  (illi  il  to  ba  djrcd  faaMMi  or  flase  a61or,  it  BBit  be  pmioatlr  bailed  aa  te 
wbilej  it  nutt  then  ntciTc  a  aligbl  fooadalioa  of  aniwlt^  aa  explaioad  ia  iwatfag  af 
tUt  anbatance.    Tlie  lilk  ahooU  aot  be  alawai. 

Tlie  nttaratt,  «ad  tbe  deep  eberrf  colore,  an  girea  ;aecitdr  Uce  tbe  famtamr,  mif 
Ibef  receive  no  mnnotlo  groond  t  aad  bub*  uajr  be  tmflajtd  wb^  bave  aerred  for  (ba 
IwacaoK,  ID  aa  to  complete  Ibeir  exbanMioo.  Frcab  balhi  ar*  net  made  lor  Iba  latter 
eoloia,  anle«  tbere  be  no  oeawinn  for  tka  poppr. 

With  regard  lo  Ibe  ligbler  cberrj-redi,  leee  color  oT  aU  ibadee  aad  Ceab  eelora.  lh*T 
are  made  with  tbe  aeeoud  and  kst  maoiaga  of  tbe  carlbamn^  which  aie  weaker.    Tfe« 


,  il  given  it,  in  a  bub  whkhlMt  aerred  Tor  tbed(._. 

All  tbeae  baiba  are  emplored  tbe  ■omeal  thar  ace  nade,  or  aa  apecdilf  aa  poanbk^ 
beeanae  tbej  loae  much  il  tbcir  coIm  apoa  Irmping.  bj  which  Ihef  are  even  eotiHtr 
dcilrorod  at  Ibe  ead  of  a  eertaia  time.  Tbej.  are,  BwnOTer,  oaad  cold,  to  prctent  tbe 
•ator  Amo  being  ii^urtd.  It  mntt  bare  beea  ranarked  ia  the  experinenia  jnit  deacribed, 
IbM  the  cauaiie  alkali*  atladi  the  extretaeir  delicMe  color  of  eatUwiBtti,  nabing  it  naaa 
to  }eUow.  Thia  ii  tho  raaaoK  whr  «T*>ala  of  aada  h«, pretend  to  Ibo  other  bW 
line  mattrra. 

Jm  order  to  diminidi  Ibe  espaaae  of  the  earthamut,  it  ia  the  rraetice  ia  pcepaiing  the 
deeper  thadea  lo  Biiagle  with  the  firat  and  Ibe  aaeoad  bath  aboat  one  fiilh  of  the  batb  ft 

Dobereiner  refcardi  tbe  red  eoloriag  mailer  of  eartbamna  aa  an  aeid,  and  the  fcllov  aa 
^  base.  Hia  earLhaiDio  acul  fonna,  with  the  alkalia,  colodcw  nll^  decompoeed  tj  tbe 
tariario  and  acetic  acidi,  whicb  preeipilale  the  acid  of  a  bright  raaD.red.  Heat  bat  a-fo- 
markable  ioQuencc  upon  outhamna,  reodcring  ill  red  color  yellow  and  dull.  Henee,  tbt 
eolde*  Ibe  water  ia  br  which  il  ia  extracied,  the  faer  ia  Ibe  cokr.  L«ht  deatrorf  the 
ookw  TCfr  rapidljr,  and  bilberto  no  laeaiia  ba*a  been  foand  of  CDnoleracting  tUi 
efi'ccL  For  tbia  reaaan  tbia  brlUiaot  eolor  mnal  be  dried  In  tb«  ibade,  iti  dje  naal  be 
gins  ia  a  abadj  ^laee,  and  tbe  ailk  tinfli  dyed  with  it  mnat  ba  preatned  a*  nnch  at 
potaible  from  Ibe  ligbu    ige  ia  aearlj  aa  iqwiioat  aa  li^l,  eapeeiajly  epoa  the  d^e  i*  a 

_..  ,    .      .  „  .        _._      ..„.,  ....   .___     -latter  beiag  aeparalrd  by  waabing 

wiib  water,  tbe  red  ia  tliea  diatolved  faj  tbe  aid  of  allcali,  and  ii  thrown  dawn  on  liaea 
or  cotton  rani  bx  aatitntiag  tba  lolatioB  wkta  vegtlaUe  acid.  Tbe  color  ii  riaaed  oat  of 
Ucaa  laga,  diwalvad  bbcw  in  albalit,  aad  once  mote  piecipUaled  hj  lemoa  juice.  Hie 
aeit  and  fietbeat  eartbamo*  mnil  be  aeleelcd.  It  is  pot  ialo  liaea  bags,  which  are  placed 
in  a  itream  (4' water,  and  kacadrd  till  tbe  water  mni  off  aib»lrB.  Tbe  bagi  are  the* 
pat  into  water  aowed  irilb  a  little  vinegar,  kneaded  lill  llie  color  ia  all  cKpdIed,  and 
daallir  riuacd  in  ranning  water.  B;  thia  treatment  the  cartbamot  loeca  aearlf  balf  iti 
weight  6033  ewto-  of  aafflowcr  were  imparted  into  Ibe  United  Kingdom  ia  ISiO.at 
wliich  £930  ewta.  were  retained  fiir  inlcjual  eestiunplicai. 

CASE-HAADBNINO  it  tba  name  of  the  proceaa  br  vAioh  ino,  totda,  kera,  Jtc,  ban 
Ibeir  anifbee*  cntverled  into  alee). 

Sled  wbet  voi;  Itard  ■■  hrittla,  and  iroa  akme  it  tcf  maar  pnrpoaei,  aa  fot  fiae  k^^ 
ftr  too  acft.  It  ia  Ibertfore  an  importaot'deaideralBm  to  eonbiae  tbe  bardaeat  J  K 
■teeir  (Biface  with  tbe  loogbDeas  of  an  iron  bodj.  Tbeae  reqaiaitca  are  united  br  tba 
pmceta  of  cB«a.bBrdcnint,  wliieb  doee  ool  differ  from  the  makiag  of  ileel,  except  in  (bs 


In,  Mete  with  TCvrtrttetrnlMl  etaranl  U  povtov  md  cMMoied  fbr  •  Midi 
ItaM.  TM«tMUniBntcM*CfNlh««MacMl|artlBtoa«Miii«or«ed,  wlieh  ItotiMllT 
*BT  Ibtoi  bKMi*a  Lhe  tuw  allgvcd  few  Ike  otaeUUlM  it  Back  tborlw  Una  wbci  tbt 
lAvle  (BbMaMe  i*  ktewM  to  ba  cMvartad.  ImwenJai  of  the  bealed  pieeea  into  wat« 
hudcM  lhe  nriwe,  which  it  ■Aenranb  polished  bj  the  luul  method*.  Moun,  ia  hi* 
JKMUirfe£Mn!uM,p.6^givwtb«MI>wiMncMpt  lbr«M*-hudeaJv:— "Cow's  horm 
V  hoof  ii  lo  he  bdted  «r  ihMtngUr  driW  end  pahwlMd.  T«  ihit  add  m  eqnl 
mstl^  of  fa^  will  iBixtbtm  with  Male  •hambeMer  or  whito  wtaevin^ari  cover 
■cimi  wilfethiiHlitni^udhedil  withlbeNiBelahMB,aTea(Iaeeilh4BiraBbi>i( 
^  it  «■  tb«  hearth  of  tho  la«f«  to  dry  «ad  haidea  i  thea  ^  it  lato  the  Are.  aad  b|g>w 
tD  the  laap  have  a  hhioLnd  heat,  and  ao  higher,  leM  the  BlUare  ba  hwat  too  dm^ 
Take  the  iraa  ool,  aad  iaMcne  H  b  water  to  haidca.'*    I  coMidet  ib«  liaegai  to  ba 

appliei 


pwyct.  The  pfaee  of  Ina,  aAer  beiag  polMMd,  it  to  ha  a 
Am  fahhed  or  ipriaUad  o*<r  with  tha  above  taM  ia  lae  powder,  upoa  the  pan  iaUadid 
tohatwdeaed.  The ptawiale beia<  dee—poeed.  aad apparaallf  diwipaiad, tha  h—  fc 
to  ha  qaMthed  U  eoU  water.  IT  the  prmii  has  been  will  waaated,  iha  tofAco  of  tha 
■Mat  wiR  have  becoBa  an  haid  a*  to  redii  the  Ufc  Othare  propota  to  imear  mnt 
t  inia  with  loan  Made  iaio  a  this  aatM  with  a  ttnmi  anlation  of 
iwf  k  tlowlr,  Ihea  cipoee  lhe  whole  to  ■  aearlr  while  heal,  aad 
■aallr  pl«*S<  the  iKN  iaIo  caU  water,  whca  lhe  beat  baa  lalleB  to  dnU  tedncN.    Sm 

CAffllMERE  or  CACHEMERE,  a  peenliar  tmila  fabrie  flnt  iaiponed  fian  tha 
Idaaiioai  at  Caihmere,  aad  now  well  imilaied  ia  France  and  Girat  Brilaia.  TIm 
Matrrial  of  the  OaihnMfa  lahBwIt  it  the  dowar  wool  foaitd  aboal  the  roeli  oT  tbe  bait  of 
the  Thibet  ^oat.  The  jmr  1819  il  reoarkaUe  in  tbe  hiMor;  of  French  haihasdrr  tot 
lhe  aeqoiaitioB  of  iMa  breed  af  goato,  imported  (Hmd  tbe  Eail  aader  tbe  aatfiieat  of  Ihata 
ytreweat,  br  tike  iadeAiifcaUe  eoaraee  and  leal  oTM.  Janbert,  who  encoanlefcd  eferf 
■nine  and  daaver  to  eartch  hit  coonirT  with  iheae  vaAu^le  aniaiah,  aided  tv  tha 
f  triodtm  ef  M.  Tcraau,  who  liat  planned  ihit  lapartaiioa,  aad  hiaidtod  ftadi  fa* 
oaeatine  it  at  hfa  awa  uptaia  and  rcapoaaiblli*y.  He  placed  a  portioa  of  tbe  lack 
brooght  br  H.  Jaabefl,  at  kb  viDa  of  Saint  Oaen,  near  Parit,  wbeia  lhe  ellniale  MCBMi 
to  he  TcfT  ftrofaMe  to  then,  liaco  fcr  teveeal  tntrwalTe  jean  after  their  introdoetloa 
I  U.  Ternaox  wae  ca^ed  to  lell  a  great  aiiaher  ot  both  niale  aad  (emala  yoai*.  Tha 
ftanlitr  of  Ine  leoca  or  dowa  aflgrted  b;  each  animal  aonMilT,  ii  bvm  a  poaad  aad  a 
hair  to  two  paaad*. 

n«  wool  impoeud  iaU  Ear 

Raadaa  emhre  «.  ... 

_    .        .      r,  bat  b  eaailsr  Uaaehad.    lit  |iric«  a  ftw  yean  badi  at  Parit  wai  IT  Tni 
parUlograinme)  (hat  tt,Bbonl  B  tbilliinlhe  pooodaToirdnpoli.    Tbe  wane  in  pickiag, 
•trdiaK,  and  tpiantag,  aMonato  to  ahonl  oae  lUid  of  ht  weight. 

The  vilii  Ibr  tpinniag  CaAenere  wool  hare  multiplied  eery  nracb  of  lato  yeart  ia 
France,  ai  appeaio  froo  tbe  preoiiasM  ditlribatcd  at  Aa  cxpMhioa  oT  18M,  and  tbe 
prteei  «f  the  yani  have  Alln  tna  2B  to  30  per  eeat  DotwithMandlag  Iheit  itopnred 
fiacaeea  aad  quality.  There  it  a  Ihbrie  made  whh  a  nistare  of  Caebevere  dowa  aad 
t^aa  lilk,  whteh  it  beeooiliv  Tety  feaeiaL  One  of  lhe  mantiftelarert,  H.  Kiadenhag, 
exhibited  temidei  of  Caebonere  elo^  woveo  with  yam  ao  Ine  at  No.  130  Ibr  waip,  aad 
No.  £38  £r  welt 

Hoart.  Poliinn,  btMben,  of  Parit,  prodoeed  aa  attortatest  of  Caehemere  pieeei  Ihan 
11  to  lOO  IVenei  the  yard,  dyed  of  crcry  fancy  thade.  Their  etUbliihrrfeni  nt  Fertd-Bo^ 
aa/d  oeeapiei  TOO  operaliTM,  with  an  h^diaulie  irtied  of  60  borte  power. 

Tike  orieoial  Cathiaere  dmwla  are  wovea  by  procemea  eitreniely  itow  and  eoaaeqaently 
emtlyt  whence  their  ptieet  are  very  high.  They  are  Mill  ukl  in  Paris  at  from  4,000  lo 
10,000  rranci  a  piece;  and  from  100  to  400  poundi  iteiiin;  In  London.  Il  becaiM 
nceeutry,  therefore,  either  to  TCTt  tatiafled  oiih  work  which  ihoold  bare  Bierely  a  •nifoea 
appearance,  or  coaitiTe  eeonomial  mcllnidi  of  weaving,  u  prodnee  tbe  m)  Cachetoen 
uyte  wilh  mnch  leai  labor.  By  the  aid  of  the  drvw-loom,  and  Mill  better  of  tbe  Jaeqaaid 
loom.  M.  Temaoi  flrM  loeceeiled  in  weaving  Ceehemere  thawlt  peiftclly  limilar  to  the 
etiental  In  rxienal  iqioet,  which  bcrame  ILihionible  nndv  the  name  of  French  CadW' 
Mere.  Bnl  to  coewmet  thawii  ahoijethcr  Idnitlcat  on  tmth  Mtt  whh  (be  enttem,  waa 
a  more  diffienll  taih,  whieb  wai  ateompliahed  enty  at  a  later  period  liy  M.  Banaoa  «f 
Parit. 

In  both  modet  of  nanafaetiire,  the  piece  it  monnted  by  reeding-bi  the  wtrp  Ibr  Oa 
difereat  leave*  af  tnc  beddlet,  ai  it  conmrmty  pradised  for  warpi  in  the  Jacqaard  toea^ 
The  weaving  of  imiialioa  thawli  it  <?ieented,  at  utnal,  by  at  many  ihellles  u  Ibera  aia 
(olon  in  the  daign,  and  whfeb  are  thrown  aerou  lhe  warp  In  (he  order  etiaUithed  by 


Ibe  rmitr.  Tke.  gnaVer  nombB  of  theta  -wM  jiamt.  Mng  nlmdBMd  oalT  at  Intemk 
ioto  the  web,  -wlian  the  eompoutioD  of  the  putara  leqiilrei  it,  they  fonaia  Ooaiiii;  looae 
at  the  badi  of  the  piece,  and  are  eul  afWnranla,  wilfioat  aOectiiig  in  the  Icvl  the  qnaUlv 
«f  the  textnre;  but  there  iia  oouidenU*  waitsof  Uaffia  the  wMiing,  vhich  iiworicM 
np  into  carpets. 

The  weaving  oT  the  imitaiion  of  raal  CaefasmsR  thxwlt  Ii  different  fron  the  abova. 
TfiE  yarns  [nteaded  to  rorm  ibe  weft  are  not  onljr  cqnal  in  nDmbar  to  that  of  tha  Mian 
of  the  pattern  to  be  imilBted,  but  beiidea  ihi&,  a*  many  little  thnttUt  Of  pirn*  (Uhe  thoas 
lued  by  embroidereii)  are  filled  iriih  the*e  T*'''^  **  there  are  to  ba  colart  repeated  !■ 
the  breadth  of  iht  piece ;  which  render*  thrir  nnmbar  eonaidenUe  wh^  the  pattecn  b 
•omewhst  compljcated  and  loaded  with  colon.  Each  of  theae  imall  bobbin!  or  ehaittaa 
pasRi  through  tmly  that  portion  of  ^e  Acmet  in  which  Ibe  ttiM  at  iti  yam  ia  to  appear, 
and  stops  at  (he  one  side  and  the  other  of  the  cloth  exactly  at  it*  limit  i  it  then  retnriM 
«pon  itielf  after  haTin;[  eroited  the  thread  of  the  adjoiiilM  ■fanUlo.  Fram  this  reeiavo* 
eal  intertexlKre  of  all  the  yani*  of  the  itaattlea,  it  renlta,  that  althoogh  tb«  w^  Ii 
eomposed  of  a  i^eat  many  different  thraadi,  they  no  lesa  ooMtilnte  >  eoatinooo*  line  in 
Uie  whole  hrsadih  of  the  web,  upon  whieh  the  lay  «r  baUra  aete  in  Ilie  mUnvy  Mf 
We  KB,  therefbre,  that  the  whole  ait  of  DNanlhclBrlng  thia  Caahman  clolb  ttMiiU  m 
KToiding:  the  confhuoa  of  the  ahottlea,  aad  in  not  (trikiag  np  the  lay  till  all  have  fi 
their  fa nctioi.  The  labor  doe*  mot  axeaed  the  sU-MgUi  «f  «  — 
to  direct  the  loom  and  work  tbc  tieddles.    Seated  on  bM 

the  middle  of  the  bean,  she  baa  for  aids  ia  WMving  ihawls  fivm  4fi  te  .     .. 

two  girl  apprentice*,  whom  ibe  direct*  and  iostncti  in  their  task*.    Abevt  fifu  hi 
day*  of  w«rk  ar«  reqnired  tor  a  Cachenwre  ihawl  of  that  breaddi.    Per  tbc  c 
<f  the  loom,  lee  Jacquabd, 

In  the  oiiectal  pnceca,  nil  the  figure*  in  reliif  are  mad*  limply  with  a  slender  |nni 
without  the  shnttle  need  In  Eanpeaii  weaxiag.  By  the  Indtaas  the  fiowei  and  it* 
fronnd  are  made  with  the  pirn,  by  tpcan*  of  an  intcrtwiitlng,  which  reader*  Ibem  ia 
aome  measure  independent  of  the  warp.  In  the  Lyon*  imllalion  of  this  >lyle,  the  leavaa 
of  the  hpddles  lift  the  yami  of  the  warp,  the  needle*  emhnnder  **  in  lappet  weaving, 
and  the  flower  i*  aniied  to  the  warp  by  the  wril  tbrowm  aera**  the  piece.  Thns  a  great 
deal  of  labor  ia  eaved,  the  eye  ia  pleased  with  an  illuidon  of  the  bom,  and  the  shawl*  coat 
little  more  than  those  made  by  the  eoamon  Ay  ahulOe. 

Constdered  In  reftrenee  to  their  maieriali^  the  French  abawl*  preaeat  Ibrea  dittiaat 
elasse*,  which  daraet«riz*  Ibe  three  fabric*  of  Pari*.  Lyaa*^  aad  Niake*. 

Pari*  maoafhetore*  lh«  Franeh  Caehemer^  pn^oiy  we  called,  tt  whkk  bolh  th*  w>9 
and  the  weft  are  the  yarn  of  pure  Cachmere  down.  This  web  reprewiM  with  Adelitr 
the  toiret  and  the  *hnda*  of  cidor  of  the  Indiui  shawl,  tAiih  it  oo^es  t  the  deai^'oa 
would  be  complete  if  the  revarse  of  the  ^eee  did  not  ibow  the  ent  and*.  The  Hindoo 
shawl,  also  wsren  tX  Fad^  baa  Its  warp  ia  «pnn  silk,  wkicb  ndntes  ita  price  wilhoal 
Impairing  its  beenty  much. 

Lyons,  howercr,  has  made  the  areatcM  piogresa  in  the  manafaetnre  of  sha^*.  It  rx- 
eel*  particalarly  in  the  texuue  of  K*  Thibet  *hawla,  the  wcA  at  which  is  ynra  spun  with 
a  miitnre  of  wiiol  and  nnm  nSt. 

Nime*  i*  lemaAaUe  for  the  tow  price  of  it*  ihawl^  in  wUeh  ipoa  tSk,  Thibet  dow^ 
and  cotton,  at*  all  woriced  up  together. 

The  Ttloe  of  (bawl*  eipcrted  fiom  Franca  ia  the  foDowing  year*  wa* — 


mi. 

ISB. 

i». 

Woollen 

8pnn*ilk 

Jfi6i,Ji7 
«1,8» 

2,07ftim 
6U,S00 

soiim 

Fnnm. 

It  appear*  that  Mi  J.  Glraid  at  Stvrea,  near  Paris,  ha*  sncceeded  best  in  producing 
Cadiemere  shawls  eqnal  in  staff  and  style  of  work  to  the  oriental,  and  at  a  lower  price. 
Tbey  haie  thia  advantage  over  the  Indian  ihiwls,  that  they  are  woven  without  teams,  ia 
■  single  piece,  and  exhibit  all  the  vaiiety  and  the  rtused  effect  of  the  eoilern  colon. 
Wom^n  and  children  alone  are  employed  in  his  factory. 

CASE  (Tomua%^  Pr. ;  fait.  Germ.),  msnufacture  of  by  mechanical  power.  Xt. 
Sannel  Brown  Dhlained  a  patent  in  Novemher,  ISSfi,  for  certain  improvements  in 
machinery  fbr  mailing  csEka,  which  eeems  to  be  ingenious  and  worthy  of  record.  His 
mechsnbiD  consi.ils  in  the  flrit  place  of  a  cjrcnlar  saw  aitached  to  a  bench,  with  a  eliding 
rest,  apon  which  rest  each  piece  of  wood  intended  to  form  a  stave  of  a  eatV  la  itied ; 
and  the  rest  being  then  slidden  forward  in  a  carved  direction,  by  the  assistance  of  an 
a^instaUe  guide,  brings  the  piece  of  wood  against  the  edge  irf'thcrDlaloijaaw.aad  came* 
it  to  be  cut  into  Ibe  curved  shape  required  lor  the  edge  <rf'  tbe  siaTe.  l^e  second  fealore 
is  an  apparatn*  with  cotters  attached  to  a  standard,  and  IraTerring  itmad  with  theft 


ctBtn^  W  BMttM  of  wUeh  tb«  nppu- Md  Wvtf  •doM  rf  Ot  euk  BN  ent 
-__:.  . —_.  _..,_,__. -^ •-    -^-jtfih*»4.   TlWlT,.. 

MofirooddM^i«d 

ignw  Moirfred,  ud 

!  «dgM  prodaMd.    And  fcurtlih,  ■  maduB*  in  whhh  uw  euh  k 

vnpooaD  u>^  aad  •mittiii^bMtl£ifa>TMMfi]rdw{nrpOMoriliBTuig 

the  czternal  part  of  the  «Mk,  and  bringing  it  to  •  raooth  tnrikoa. 

lite  piec«s  of  wood  Isttnded  to  tbnn  di«  staTM  of  Uh  euk,  hBTing  Immi  nit  to  their 

'  nqDir^Ienffth  and  brendtb,  an  ^•eedapoatbedide-nrt  of  tlwBnt  mentioned  mnehin^ 

and  confined  bjerunpe;  and  the  gnide,  wbkb  b  ■  flexiUe  bar,  baTing  been  prerioiulj 


>0D  the  betteh  by  tba  hand  of  the  irorkmaiv  vbioh  •■  tt  adtancee  (moTing 

1  direction)  bni^  tl>«  piece  of  wood  aninat  the  edge  td  the  revolting 

T,  bf  which  it  h  «iit  to  the  em^ed  ehape  dedred. 

B  ia  a  long  bar  held  bj  a  icriee  ef  movabli 

■  bent  to  aar  detbed  enrre  bf  ihifUng  the  •_  .    _., , 

«hiA  h^di  the  piece  of  wood  aboM  to  be  cot,  mne  afnJMt  tbe  tang  |nide  bar,  and  of 
■nmaenee  la  amdncled  )■  a  correipaadinf  eurrsd  eonne.  The  c&cular  ■«*  receiret 
arapUiotalarTnotiMbTmeaMorBbBBdorrifgerfVoaanTfinlmoTeT;  and  (he  pieee 
ef  wood  ma;  be  ehined  laterallT  bj;  meam  td  radi  and  piniont  on  the  lide-iMt,  Vs  the 
wnfanan  tnnuDK  a  handle,  which  i*  Dccaaioaallr  niewafy  in  order  to  bring  the  pieee 
4f  wood  np  to,  Of  mf  rrom,  the  law. 

The  neoemrr  nnmber  of  etaTei  being  pnvMed,  ther  are  then  tet  ronnd  wRUn  a 
«WitiHng  boop  at  botioei,  and  bronghl  into  the  fbnn  of  a  euk  in  the  uoal  way,  a^ 
kneed  by  tamporaty  hoopi.  The  barrd  part  of  the  eaik  being  Ibna  pnpar^,  in  otda 
to  effect  the  chining,  M  it  i^aecd  n  n  frame  apoa  a  platlbrm,  which  Ii  laiacd  np  by  « 
keddleleTer,  that  the  end  of  the  barrel  nay  meet  thccntteminaaoctarialheaboTCi  the 
cnliera  are  then  made  to  twrtne  raond  wilUn  Ibe  head  of  the  barrd,  and,  at  they  pco- 
teed,  oeeauoBally  to  enpand,  by  which  meani  the  bereb  and  gnmrea  are  <~'  ~    '*  ~ 

— eredge  of  thebami,  which  ' — "-'    '■''' —     "*-  "■ — '  '  ' 

le  appaiatu  it  bnmght  to  at 

The  pieces  of  wood  intended  to  ftm  the  beedi  of  the  eatk  are  now  to  be  ent  itrn^t 
by  a  ^enlar  mw  in  a  maebine)  ilmibkr  to  the  lint  dcKribed )  hot  b  the  pment  intlanee 
the  itJdC'ml  it  to  mare  Ibrwnrd  in  a  ttraigbt  conns.  Afler  their  itraigbl  edget  are 
Am  prodoced,  they  an  10  be  placed  tide  by  ilde,  and  conined,  when  *  icHbing  cntter 
fa  made  lo  .Irnrrrte  KMnd,  and  enl  the  pieeee  eoUeetlTely  Into  the  diealar  form  dea>red 
Ibr  heading  the  eaik. 

ThecaA  baring  now  bean  made  np,  and  headed  by  hand  at  nanal,  it  b  ;>Bced  betwee* 
•entrea,  or  apoo  an  atle  ia  a  machine,  and  tuned  ronnd  by  a  rigger  or  band  with  a 
■haviag  eatler,  eliding  ahmg  a  bar  above  it,  which  cntter,  being  mii^e  to  advnsce  and 
leeede  ai  it  lUdra  aloiig,  thaveathc  onter  part  of  the  caA  to  ■  imooib  tarfhec.     . 

CAHATA.  Cmnata  b«ad,  cMane,  fe.,  are  diSereat  name*  given  to  the  ttartl 
tf  the  rant  of  the  Manioc  ^Jainf^la  V«aiM,  Linn.),  prepared  in  the  fnllowiiig  manner 
ia  the  Weit  Indiet,  the  tropical  regiont  of  America,  and  opon  the  AfHean  eoaat.  The 
tree  belong*  to  tbe  aatnnd  fhmily  4^  the  «a}ikerMKM. 

The  rooli  are  waihed,  and  ratfaieed  lo  a  pnlp  by  meant  of  a  rami  tr  grater.  The  palp 
b  pnt  into  coane  Hrang  anavatt  ba^  aad  thna  tnbodlted  to  the  aetioB  cf  a  povofbl 
piiw,  by  which  it  pant  with  meal  af  lit  •oxionijnic*(naedbylheIndianifbr  poieoaing 
Ihe  barb*  ef  their  amnrt.)  At  Ibe  active  prinei^e  «t  Out  jaiee  b  vohiile,  it  u  caiHy 
dimiyated  by  bakiag  the  tqneeied  cahei  of  |nlp  npon  a  pkte  of  hot  iron.  Finy  poonda 
if  the  freah  jaiee,  whoa  diiliUed,  a&xd,  at  Gni,  three  oanee*  of  a  poboaoni  wnlar,  pea- 
Kting  an  intolcnbty  oflcntive  wmII  g  of  which,  35  dropa  being  adminifteTed  lo  a  tlave 
touTietedof  the  one  of  patoniag,  canted  hb  death  in  thecoone  of  MimtBatet^  tuid 
homUe  coBvnlrioaa.* 

The  palp  dried  in  the  manner  above  deteribed  eonoetea  into  lompt,  whid  beeom* 
hud  and  Mablc  *a  they  cod.  They  are  then  bf^en  into  piecei,  end  laid  out  in  the  ran 
to  dry.  In  thb  itala  they  aflbrd  a  wboleaome  nurimani,  and  are  haUtnally  aaed  la  inch 
by  the  negnies,  at  alao  ^  many  white  people.  Theae  eakee  conititale  the  only  \to- 
vWqm  laid  in  by  (he  nativn,  k  their  voyaget  npon  the  Amasont.  Baled  in  water  with 
•  little  beef  ««  mntun  they  bm  •  kind  of  eoap  limibr  lo  thai  of  rice. 

The  euMVB  cake*  •■M  to  Ennpa  (which  I  have  eaten  with  pbanue)  are  ennpoaed 
■Imnrt  entirely  of  ttardk,  along  wUh  a  bw  Ibrca  of  (be  Ugneooi  lanUer.  It  may  be 
iviied  bydiffoiioB  thraagh  wann  water,  pattiag  the  miuiy  miitiire  thr 
ebtb,  evaporating  (he  ttraiaed  liquid  over  the  ir^  with  coaManl  agilaiiaa. 


•d  i«  tb*  AH4«r  tf  ■rill  ■ 
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«8e  CASTma  of  ketaia 

diMolTCd  Ij  Oie  beat,  IhJebflN  u  lli«  irater  enponlM,  hit  on  bdn(  itiind,  tt  beeo«« 
CtanoUted,  knd  nnit  be  finall)'  dried  in  a  proper  (U>ve.  Id  ipedfie  gravity  w  1-S30— 
IkatoT  IbeMber  ipedea  oTaUreb. 

He  product  obtained  by  tbii  treatmeat  ii  kaown  in  cMnmeroe  under  the  name  of  Im- 
picca  i  aod  being  itareli  tstt  aendj  puie,  ii  oilen  preKribed  bf  phriidaiit  u  an  tlimMt 
of  eat;  d^lion.  A  bdenblr  good  imiulion  of  it  ii  made  by  heating,  iiiiria^  and 
drjing  potato  itardi  in  a  aimOar  wa;. 

The  eipreMCd  juke  of  the  root  ofniBnioe  contaloi  in  ntpenwon  aTsir  fine  feenla,  -whiak 
itdepoaiieailowlTapoiitbe  bottom  of  the  yeneli.  Whenfreed  bydecanlaiion  fnimtheM-  . 
'  penutant  liqoor,  waihed  several  times  and  dried,  it  focnu  «  beautiful  starch,  wilkb 
creaks  on  pressore  with  the  fingen.  It  is  called  cipipa,  in  French  Guyana)  it  ii 
employed  for  many  delicate  artielei  of  cookery,  especially  pastry,  u  also  for  hair  powdw^ 
•tarching  linen,  lU, 

CasiaTa  Qoor,  u  uaporui,  may  ba  distinicuished  from  KTOW-root  and  other  kind* 
of  stareh,  bj  the  aj^tearanee  of  its  particles  viewed  in  a  miaroscope.  Tfaey  an 
spherioal,  all  abont  1-lOOOth  of  an  inob  id  diameter,  and  associated  in  groups  ;  thoae  of 
jwtato  BtArch  are  irregblar  ellipsoids,  varying  in  sin  from  l-300th  to  l-8000th  of  ac 
inch;  those  of  arrov-root  have  the  same  shap«  nearly,  but  vat^in  axe  from  I-SOOtL  ta 
l-8001}i  of  an  incb;  those  of  wheat  are  separate  spheres  l-IOOOth  of  an  inch. 

CASSIS;  tbe  blsakciirnuit(ni<«  nigiv,  Linn.);  wluBh  wufonneri;  celebrated  foe  tta 
medicinal  properties  with  very  little  reason. 

Hie  only  technical  use  to  which  it  is  now  applied  is  in  preparing  the  agreeable  luNmr 
called  ratojd^  bj  the  folloving  Frenoli  recipe: — Ston^  and  <^uh  three  pounds  of 
black  onrrant^  adding  to  the  magma  one  drachm  of  oloves,  two  of  einnamon,  toia 
quart*  of  spirit  of  wine,  at  98°  Baumd  (see  AuoHini  or  Biuxfil  and  ii  pounds  of 
sugar.  Put  the  mixture  into  a  bottle  which  is  to  be  wall  oorksd  ;  let  it  digest  Ibr  a 
fortnight,  shaking  the  bottle  once  daily  during  the  first  sight  days;  then  strain 
throu^  «  linen  cloth,  and  finally  pass  through  filteriDg  paper. 

CASSIUS^  pnrpit  paeitr  of.  A  preparation  used  in  the  art*  ai  a  eolonr,  ohieflf  for 
staineAclaaa  and  porcelain.  It  is  also  emi^jed  in  medicine  by  some  French  physician^ 
and  has  been  prepared  by  the  following  preseriptioD  i — 10  parts  of  acid  chlonda  of  gold 
are  diaaolved  in  8000  parts  of  water.  In  another  vessel,  10  parts  of  pure  tin  am  dia- 
solved  in  10  parte  of  nitric  acid  nuxed  with  SO  parts  of  hydrochloric,' and  tiii*  solution 
is  diluted  with  1000  part*  of  distilled  water.  The  solution  of  tin  is  added  by  degree* 
to  that  «f  the  aeid  chloride  of  gold,  as  long  as  any  precipitate  reaulla  which  u  allowed 
to  Babside;.itiillieo  washed,  filtered,  and  then  dried  at  a  very  gentle  heaL  Ilia  tin  s^t 
above  used  contains  both  the  protoxide  and  binoxide  in  certain  proportions.  Hm 
double  compoond  of  chloride  of  tin  with  sal  ammonim^  called  the  pink  salt  of  tin,  i* 
the  preferable  form;  as  it  is  not  altered  by  the  atmoaphera,  i*  of  definite  compomtion, 
and  when  boiled  with  metallic  tin  it  takee  up  just  so  maob  *«  will  form  the  protocUo- 
ride ;  100  parts  ol  pink  salt  require  for  this  purpose  10-7  parte  of  metallic  tin. 

1*34  gr.  of  gold  are  to  be  dissolved  in  aqua  ngia,  without  excess  of  tbc  solvent,  and 
this  Bolation  II  to  be  diluted  with  480  gr.  of  water.  Then  10  gr.  of  the  pink  aalt 
mixed  with  1-07  gr-  of  tin  filings,  and  40  gr.  of  water,  ore  to  be  expcaed  to«  boiling 
heat  till  the  metal  is  dissolved.  140  gr.  of  water  are  now  to  be  poni«d  apon  that  oom- 
pound,  and  the  resulting  eolution  is  to  be  gradually  added  to  toe  gold  lienor  (slightly 
warmed)  tiQ  no  more  precipitate  forma.  lliiB  when  washed  and  oried  u  of  a  brown 
colour,  and  weighs  4-9S  grs.  The  above  method  of  preparing  the  solution  of  the  sea- 
quioxide  of  tin  seems  to  be  the  best  hithert<f  prescribed. 

CAHnNQ  OF  METALS.  (See  Fobndiico.)  Ce*(*  from  .dalia  moulib.— Being 
much  engaged  in  taking  casts  teoai  anatomical  preparations;  Mr.  Douglas  Fox,  Sni^geon, 
I>erby,  found  great  diSeulty,  principaliy  with  hard  bodies,  which,  when  undercut,  OK 
Iwving  omiiderable  ovetlaK  did  not  admit  of  the  removal  of  moulds  of  the  ordinary 
kind,  exoept  with  Iqjurr.  lleee  difficulties  suggested  to  him  the  use  of  elastic  mould^ 
which,  ginng  way  as  they  were  withdrawn  from  complicated  part*,  would  return  to 
tlieir  pnqter  shape;  and  he  nltimatdy  sncceeded  in  making  such  moulds  of  glue  which 
not  only  relieved  him  from.all  his  di^ultie^  but  were  attended  with  great  advantage^ 
in  conseqnenoa  of  the  miaJI  number  of  piecea  into  which  it  w«a  necessary  to  divido 
tJkemonlid. 


completely  cover  the  body  to  be  moulded ;  the  glue  is 
have  set  into  an  elastic  mass,  Just  such  as  is  required. 

Haviog  removed  the  clay,  the  glue  is  tji  be  cut  into  as  many  pieces  a*  may  be  n«- 
eeasary  &r  ita  removal,  cither  by  a  sbarp-pointed  knife,  or  by  having  placed  threads  in 


QAmyntoiL.  *$t 

tt«  raqnidt*  ntaadou  of'  the  bodj  to  b«  mcnild*^  vUd  Bimy  Im  drawn  awaj  vhw 
tisjliifl  b  Mt,  (o  u  to  «at  it  oat  in  anj^  diivetiaB, 

^0  portions  of  tbe  gins  mould  having  botn  tvoatti  from  flia  origiat^  an  to  Im 
pbead  togfltlier  anil  boand  round  by  tapu. 

In  Bomo  batBDcea  it  is  veil  to  mo  imall  Tood«n  peg*  UiroBcfa  tlic  portions  of  fin,  m 
as  toke«ptbemeiacttjin  their  propar  podtjona,  If  the  modd  b«  af  coDiideniue  (ix^ 
it  ia  better  to  let  it  be  bonnd  with  nodente  (jghtoea  npog  a  board  to  preTmt  It 
bending  whilst  in  nae  ;  haTing  done  at  abo*e  deKribad,  tba  plaatcr  of  Parii,  aa  in  dma- 
mon  eaating,  is  to  be  poured  into  the  mould,  and  left  to  wt 

Id  man;  uiitancea  wax  maj  alu  b*  eait  in  gla^if  it  ij  not  ponredin  wbilit  tooliot; 
ai  the  wax  oooli  lo  rapidly  when  applied  to  the  cold  gln^  that  the  aharppeaa  of  tha 
imprcwion  is  not  injnrad. 

Glne  ha>  been  deaeiibed  aa  inceedin^  well  where  tha  aUatia  mould  b  alone  appUe*- 
Ue ;  bnt  many  modification*  are  admuaibla  Whan  the  monldi  are  not  naad  boob 
after  bci^f  mad^  Made  ahonld  be  prenoitaly  miied  with  the  glna  (ae  wnployad  bj 
printen)  to  preTent  it  beeomiag  har£ 

The  deacnptioa  thoa  given  ia  with  refenmoe  ta  moulding  thoaa  bodiea  which  eannot 
b*  aa  done  by  any  other  than  an  elattio  mould ;  bnt  glne  mould*  will  be  found  graatlr 
lo  facilitate  eaating  ia  m«ny  dtpartmeala,  aa  a  moold  may  be  frequently  taken  by  thi, 
method  in  two  or  three  pieee^  which  would,  on  any  other  principle,  reqnire  many. 

CAST-IRON  SCOURIKO.  Caat-iron  eulacea  are  taid  to  be  eaaUy  Moured  by  adding 
a  little  of  any  hiod  of  ur^nio  matter,  saoh  a*  glycerine,  stearin*^  napUiaEine,  oreo- 
aota  to  dilute  mlphnrio  acid;  iiaa  and  braM  yield  to  the  aame  method  w.ih  great 
eeononij  of  labour,  time  and  material, 

CASTOR.  (Eng.  and  Tr.i  BlUr,  Gnrn.")  The  eaatoc  it  an  amphibiona  qoad- 
nped,  jnhatHiing  North  America)  alao  Toand  in  tmall  nnnbera  in  the  itlandi  of  lh« 
Rboae.  In  Ibe  artt,  the  skin  of  thit  aniD*!  U  employed  eilher  aa  a  Tur  oi  ai  a&ordiu 
the  tiUcy  hair  called  beiTcr,  wiib  which  Ibe  beat  hali  ace  corcred.  Beaver  ikina,  whi«« 
rorm  a  very  coiuiderabte  article  of  trade,  are  divided  into  3  aorta :  1.  The  frc*h  heaTCf 
ridnt  from  caalon,  killed  In  winler  before  shedding  thdr  bairi  theM  are  moil  in  l» 
fueat  among  Ibe  forHera,  a*  being  ibe  moat  beanlinil.  2.  Tbe  irj  m  lean  beaven  an 
Ue  akin*  or  the  animals  killed  doruis  the  moulting  aeason  j  chej  are  nol  mnch  nleeon^ 
Mtht  dcin  i«  rather  hare.  3.  The  fat  castor*!  (heae  are  the  *kinsorihe  first  tort,  whin 
hare  been  worn  Ibr  tome  time  upon  the  pcnona  of  the  Ntrafes,  and  have  giil  imbued  vilk 
their  sweat.  The  btt  are  prioeipallf  D«ed  la  the  hat  manolhcture.  In  France,  tht 
Marine  otter  baa  been  for  maBy   yeara  nhMiluled  la  the  place  oT  the  eaator  (• 

CASTOR  or  CASTOREUM,  TUa  uaie  ia  gtrea  lo  a  secretion  of  tha  castnn^ 
SMtained  in  pnr-ahaptd  cellular  organic  sacs,  placed  near  (he  gruiial  organacf  both  tha 
male  and  female  anunala.  It  is  ■  substaace  analogous  to  civet  and  muih,  of  a  coatist* 
cnee  similar  to  thick  honejl  It  ha*  a  bitter  acrid  taMe  i  a  poweiAt^  penclrating,  fetid. 
and  Terr  folaiile  unell  j  but,  when  dried,  it  breome*  inodorous.  Several  chemitls,  aad 
in  particular  Bouillon  Lagrange,  Lsngier,  and  KiUebrandl,  bare  examined  castor,  and 
ftnad  it  to  be  eompoaed  of  a  rMin,  a  fattf  auUiancc,  a  volatile  oQ,  aa  extractive  sailer, 
hnxotc  acid,  aad  some  sails. 

The  mode  of  preparing  It  is  very  simple.  The  saea  are  cut  off  friKn  the  castor*  wbea 
Oey  are  killed,  aod  are  dried  to  prevent  the  dfin  being  affected  bj  the  weather.  In  this 
Hate,  ibe  inicrior  SMbalaoce  is  solid,  of  a  dark  eolor,  and  a  faial  smell )  it  soden*  with 
heat,  and  beeonvet  brittle  by  coU.  Il*  Ametcre  belraya  fragmeota  of  mrmlnane*,  indi- 
eatiag  iu  organic  stmelnre.  When  chewed,  it  adhem  to  the  teeth  somewhat  like  wax) 
k  hat  ■  bilier,  slightly  aoid,  and  aaaseoo*  tatte. 

TTw  castor  hags,  a*  imported,  are  oneo  joined  In  pair*  bf  a  kind  of  lijntace.  Some 
Unw*  Ihc  snhaiance  which  coatlitates  their  valae  is  tophitljealed ;  a  portion  of  Ibe  caa- 
toreom  being  extracted,  and  replaced  by  lead,  clay,  gBnu,  or  tmne  other  foreigD  maitrrt. 
Ibis  fVand  may  be  easily  delected,  even  when  il  exists  in  a  nnall  degree,  by  Ihc  ahaeoco 
it  the  ineuibranoDt  partiliou  in  the  iaiertor  of  the  bag*,  as  well  aa  by  ihe  altered  snell 
aad  taste. 

The  use  et  eastotemn  in  medicine  is  eontiderahle,  especially  in  nuroot  and  %fumo3i» 
Cacaaes,  and  it  i*  oAen  advantageontly  combjscd  with  opiom. 

CASTORIKE.  A  chemical  principle  lately  discovered  lo  the  amount  of  a  few  paitt 
per  eenl.  in  Castra-enm. 

CASTOR  OIL.  The  etprrsaed  oil  of  the  teeds  of  Ihc  Paima  ChrUli,  or  AIctMw 
(onrnsRu,  a  native  tree  of  the  West  Indiea  and  South  America  t  bat  which  haa  been  cul- 
livBted  in  France,  Italy,  and  Spain.  Bossy  and  Lecann  discovered  in  it  3  sprcira  at 
fattv  mailers,  obtaieed  partly  1^  saponiflcation,  and  partly  by  dry  distillation — Ihe  nia'* 
ganiK,  rfcinic,  and  elaiodie  actJa.    None  of  Ihete  haa  been  aeparalely  applied  lo  any 
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The  onutitT oTeattor  oQ  kqpottcd  la  1B3B  toto  the  Hailed  IE 
As. ;  T«biin«il  for  hom«  mnsunption,  GTO^S  tl*.  Sm  Oiu. 
.  CATECHU,  abRardlr  caUod  Tern  Japmici^  ii  an  eilraet  m&de  tna  the  wood  of 
fbe  tire  mimoia  caUcku,  wliich  grovi  to  Bombaf ,  Baikal,  and  alber  parti  oT  India.  It 
b  jnvparrd  b;  boiling  Ihe  chipi  of  the  interior  oC  the  trunk  in  witer,  cTap«»Bliiig  Dm 
(olatioM  to  Die  coiuiitenee  or  mm  oitr  the  fire,  tnd  then  eiponng  it  in  the  son  U 
harden.  It  oecon  in  Bat  roagh  ealte*,  and  under  two  fbroii.  lie  Bnt,  oi  Ihr  Bomhay, 
fa  of  anilbim  Icitare,  of  a  dark  red  color,  and  of  ipecific  gra*il]>  1-39.  The  KCMie 
ii  more  fKaUe  and  lev  n>Iid.  It  faai  a  ehocolale  aJor,  and  it  maiked  inilde  with  red 
Mreak*.    ttispeeiie  gniTitr  b  1-S8. 

Aecoidin;  to  fSi  H.  Davy,  Umm  two  ipeeiet  ue  composed  t»  ftJIowa : — 
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ExtTMtin     -       .              .       .       . 

Uveilan 

faaalnHaiiUUn,taadaBdIiM     ■       ■ 
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iffeka  ants  are  alM  ronnd  to  yhU  eateebn  |  for  which  pnnioae  they  ar«  cut  iWa 
pleeai  watered  la  an  earthen  pot  with  nlatfcm  of  nitre,  aod  have  a  Utile  of  the  haA  of 
a  ipaelM  ofmlKiiM  added  to  than.    The  Itqnor  It  then  boiled  with  the  onti,  and  affoitli 


eateehn  in  water,  opodng   U  (br  iopm  time   to  a  boiling  heal^  and  enporaling   to 


padaanylM 

It  hnahMB  loaf  empbredia  India  for  taDnlnffklBi,wher«  it  ii  (akjloeflMlhlaobjeet 
kt  tTedayc  I  have  teen  a  pieeeofKde  leather  eonpletelT  tanned  by  it  in  Ihii  conntiyia 
Ml  dayi,  the  os.hide  haTint  been  made  into  a  b««,  with  ihe  hair  oatiide,  and  kept  fliled 
with  (bt  aalmfoB  of  ealeda.  In  India  it  ha*  aJao  bf«n  n»ad  to  siTe  a  brown  dye  U 
eottoa  gooit,  and  of  late  yean  H  hat  bee*  eltearirrly  Introdneed  into  the  calico  pnu 
WMki  of  Enrope.  The  Mlti  of  eoppCT  with  mi  amoKnuac  eaaie  It  to  pTe  a  hrooie 
eoter,  which  it  rery  &M  |  Ibe  ptMo-amriate  of  tin.  a  hitnmith  ydbw ;  the  per-ehlorida 
of  tfa,  with  the  lotion  of  nitrate  vt  ctmtt, «  deep  bnmie  hnet  aeeiate  of  ahuolna 
■km^  ■  Rddiih  brown,  aad,  with  nitrate  c^  copper,  ■  reddiih  dire  gray ;  ntliate  of  btm, 
a  dark  brawn  nay.  Fer  dyeinj!  a  gotdcs  eal^  brown,  it  hat  rntfa^  npaaeded  mad. 
tmt  OM  pooM  of  It  bdng  equivalent  to  tis  ponndi  of  thit  tooI, 

A  aolntion  of  one  part  tf  eateehn  in  tea  partt  of  water,  iMA  it  nddith  Imnr^ 
odiiUia  Oe  fblkiwing  rendu:  with— 

A  MchteBod  Phade. 

A  datkened  ihade. 

OUTeb 

OUregi 

A  hri^lenlng  if  the  UqiHi. 
OliTe  p«en  prrdpitaM. 
YeDowlth  brown  da, 
Salmon  do. 

Milki-ccffee  doa 

Brown-yellow. 

Do,      darkv. 

Liitht  cbooobde  do. 

Brightening  of  the  UqDcr. 

Copiont  boWB  precipitate. 

Salioon  colored        do. 
.    .  .  Copiont  brown       do. 

Pm  tansin  may  be  obtained  fran  eatedra,  ^  treating  li  with  to^hniie  add  aid  ear 
hooateof  lead)  bat  thit  pnieen  hat  ao  maoufacioring  ai^ilicatioa. 


Andi  - 
Alkaltt  - 
Piot»4mIphate  cf  iron 
Fer4Dlpbiue  of  inn 
Snlphale  of  eoppM  - 

Per-oitrate  of  iron  - 
{Titrate  of  copper    - 
Nitrate  (/ lead 
hmo-niltaie  of  meicary 


Aeelatcofalainina- 
Aeelale  of  copper    - 
Acetate  of  lead 
Bidnomate  of  potaih 
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CATODT  (Oarii  i  ttgau,  FT.  t  DwrmtaOt,  QCTiii.)Mke  bum  ibfaidtr  naii|k  fhts 
to  CDrdmadBoflfcetwiMrilntnllnMof  Iheabrep.  The  gnu  beteg  taken  whOe  wu* 
Ml  -f  tke  tadr  oT  Ibe  mninal,  an  to  be  dcand  oT  Itcnlent  muter,  ftted  fton  ■■r  ad> 
keriBf  At,  ud  malted  In  a  nb  aT  water.  T:e  MnaU  enda  of  all  the  tateatiaet  are 
•ext  to  be  tied  t(«eiber,  and  Wd  en  tb«  tift  oT  the  tab,  whBe  Ihe  balr  ef  tteo  b  lefl 
to  aucp  h  "aMW  water,  freqventljr  efaangcd,  dnriaff  two  dajn,  h  order  U)  kMaen  tbe 
reehoMal  and  maeont  membfuea.  Tbe  bundle  of  Inlntinea  it  thee  laid  apn  k 
dopiay  table  which  oTerhaafa  the  lal^  and  their  tntfiKe  b  aeraped  with  the  ba^  of  ■ 
haife.  Id  Irr  If  Ae  eitenat  nembrane  will  eene  awa;  Acelr  in  brendthi  et  aboat  kalf 
tte  dreoHArmee.  Thb  nbalaBce  is  called  by  tbe  French  maanftetaren  JUandrt,  and 
the  pfoetM  jifar.  If  we  attempt  to  temoie  it  hf  befiiBDinf  at  Ibe  large  end  or  the 
lateMiae,  we  ahall  aot  laeeeed.  Tli*  filomdn  it  emplored  aa  Ibread  to  tew  intett^e^ 
aad  t«  Btabe  tbe  ecrda  of  racket!  and  faattledoora.  The  flared  irnti  are  pni  a|iain  Inta 
frcdl  water,  and,  after  ileepins  a  ni^t,  are  taken  oal  aad  fcraped  clean  nexl  day,  on  the 
wiodeD  bench  with  the  rtmnded  back  of  a  talft.  Thla  It  eaQed  tmrtug  ih*  g%l.  Tee 
hrgt  enda  are  now  cnt  off,  and  told  tn  tbe  pork-bnichen.  Hie  inleiilinea  are  again 
Meeped  Ar  a  nigbl  In  fresh  wnier,  and  the  fulkrwtttg  dar  in  as  alkaline  HiMam  Di«]e 
tj  Bildinf  4  (TOncea  of  polaah,  and  aa  mneh  pearl-aab,  to  a  pail  i^  water  eonlaJBlBg  abottt 
I  or  4  imperial  gallona.  Tta[a  lej  fa  poared  la  tneeeiaiTe  qnantHiea  npon  Ibe  Inteatinca, 
tad  pewred  olT  again,  after  S  or  3  hour*,  till  they  be  pnifled.  The;  me  now  drawn 
acTeral  lime*  thrangh  an  open  braM  diimble,  and  prened  a^nunit  it  with  the  nail,  is  or- 
dv  to  anonih  aad  eqaaliie  their  anrfaee.    Tke;  mtt  laillj  aorted,  according  to  tifeir 


on  of  two  irnti  iwioed  tosether.  When  iwiiried,  it  la  lo  be  tnlphmed  (tee  BvLrtmiiicj 
«Bee  or  twke.  Ii  ma;  aim  be  djed  black  with  eommon  ink,  i^k  with  red  ink,  whU 
A*  tDlphnroBi  leid  changea  to  pink,  and  green  with  a  Si^cn  dye  wbieh  tbe  color  dealcn 
aell  fbr  the  porpoae.  Tbe  gnta  lake  tbe  dfea  readDf .  After  being  well  iBMotbed,  Oe 
and  it  to  be  dried,  and  coiled  np  fbr  tale. 

Hattm'  rordi  Jbr  btwiring: — The  longett  and  targeit  Intettiaee  of  theep,  alter  being 
yniitrtti  trtated  with  tbs  potaah,  arr  to  b«  twitted  4,  8,  ^  10,  or  12  together,  aecordiaf 
In  tbe  intended  idie  of  (be  cord,  vbkfa  ia  ntoallT  node  Rom  IB  to  2S  IM  long.  Tbi 
tod  fflDM  be  ftee  fh»  teaou  and  knott.  Wliea  half  dry,  it  mnti  be  rapoaed  twice  to 
to  ftimCt  of  bomiog 
■toothed:  it  ihoald  hi 

CitefcmolNr'i  (Ord.— Thia  ear4  tboald  be  eitreinelT  thin,  tad  ha  therdbn  a 
mt  MnalT  tateatinn,  or  from  inteatinca  iIK  np  in  their  length  bf  a  knife  Bitcd  for  tha 
inipote;  being  a  hind  of  lancet  lainMninlcd  with  n  ball  oflead  or  wood.  Tbe  wet  got 
it  alndned  o*er  the  ball  which  gnidea  the  knife,  and  the  two  tceiloBa  lUl  down  iala  a 
veteel  placed  beneath.  Each  hand  poll*  a  teclion.  Clockmaker*  aho  make  ate  <f 
ttronger  eordi  made  of  2  or  mon  gnta  twitted  togeUier. 

FUdIt  ami  harp  wlrinf I.  —  Theae  require  Ibe  createat  care  and  dexterilir  on  Ibe  part 
of  the  workmen.  The  IreUe  tliingi  are  petnlianr  difflenlt  (o  make,  and  are  beat  naM 
at  Vaplet,  pnAaUy  hecaBte  thew  abecp,  fton  tbeir  tmall  tiie  and  Icanncw,  >fi»d  tm 
hot  iBW  maleriaL 

The  fiiat  termping  of  the  gnti  Intended  fbr  flddle-atringa  matt  be  ytrj  etitMlj  uerfuini^  j 
aad  tbe  tlbalinelej'a,  being  clarified  with  a  little  alom,  are  added,  in  a  piUareaaiVdy  atronger 
ttalerroni  day  to  daj,  during  4  or  S  dayt,  til)  the  gnlt  be  well  l4eacbed  and  twollen. 
Tbey  mnal  Ibcnlw  patted  Ihrongh  Ibe  thimtde,  and  again  ctennted  with  the  liiitinmt 
afltf  which  they  are  waahed,  ipnn,  or  twitted  and  snlphnred  during  twohoart.  Theyaia 
■nallj  polithed  by  fHcIkm,  and  dried.  Semettmca  they  are  tolphn/ed  twice  or  tbrfea 
before  bcinR  diied,  and  are  poliihed  between  ttorae-hair  eoidt.  ' 

It  baa  been  long  a  tutqeet  of  complaint,  at  well  at  a  teriom  ineon*e«lene«  to  ^» 
neaant,  tbaiealgnt  itringt  cannot  be  made  in  England  of  tbe  tame  goadacitandatrenRIk 
■a  tboae  inporied  finan  Ilaly.  Thete  are  made  of  the  peritoneal  eorerlng  of  the  ia> 
leitinea  of  the  theepi  and,  in  Ihii  eonntrr,  they  are  aaBoAtelared  at  Whllechapel,  aad 
probably  eliewbere  in  coDtidctable  qnanlity  j  the  eonaunptie*  <f  then  Ibr  barp^  aa 
wdl  na  for  the  inttroinenli  of  the  rkilin  bmitj,  being  vtrf  givat  Their  chief  (tan  ll 
weakaeM ;  irtience  it  ia  -lifficalt  to  bring  the  nuUer  once,  reqnired  lor  tbe  hq[her  aoM^ 
Id  concert  pilch ;  maintaining  at  the  aame  time,  in  their  form  and  eoniinictioo,  thai 
tenniiy  or  tmallneu  of  diamctrr,  which  ia  reqnired  to  prodnee  a  brillianl  and  clear  lone. 

The  inconreoience  ariting  fram  their  breaking  when  in  ate,  and  the  npenae  in  the 
e»e  of  harpa,  where  to  many  are  repaired,  are  tnch  aa  to  render  it  highly  detiraUe  to 
improTe  a  mannfaetnre  which,  to  maaytndlrid  gait  may,  hewawr,  appear  fgeieallyeaa- 
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R  I*  wdl  known  ta  pbrdoloabta,  llirt  Un  nraAnnc*  of  leu  aalnMb  wn  ftr  bwn 
loub  than  of  Ihoae  BoiiMl*  wjiid  are  tai  or  in  blgh  eondilim )  aad  tbcn  m  no  nam  t* 
4onbi  that  the  ■nperiorilToTlbe  Italian  Mriagi  arUet  than  the  Mate  oT  the  rberp  la  I^ 
eonntry.  In  London,  irhere  ao  lean  antmiJi  are  tlaoghtercd,  and  where,  indnd,  as 
ailiaTBganl  and  ateleu  decree  of  faltenini,  at  lea*l  for  the  pnrpoae  of  (bod,  il  f  iven  In 
•hrep  in  panicolar,  h  la  ettj  to  coinpretaeid  why  thrir  meisbranet  can  arrer  iflbrd  a 
materiBl  or  the  requisite  leaicitf.  It  ii  Im  eauy  to  toggni  an  adeqaaie  ttmeij ;  bat  a 
kaowlediteortheitcaen]  principle,  tlionld  tbia  notiw  meet  the  ejrei  of  Ihone  iBlereMedin 
the  tabjrct,  ma;  at  leatt  Krre  the  pBrpuKoTdiininiihitig  tbe  e*il  and  improTing  thema- 
nnfaetnre,  bf  indacing  them  lo  chooie  in  tbe  market  the  offal  of  neh  eaica^Mf  asappear 
kail  OTerbuiilened  with  fat.  Il  is  probable  that  inch  a  mannAeture  might  be  adraa- 
tageoutl;  eitabliihed  in  thoac  parta  of  the  eoontrr  whete  the  fuhiDn  hai  not,  aa  1j* 
London,  led  to  tbe  use  of  meat  ao  nucb  overftd ;  and  it  ia  eqoaQ;  likelj,  thai  m  tta 
choiee  of  iherp  for  tbfi  pntpoaa,  aduanlage  would  ariie  (Von  oiinft  llw  Welch,  the  H{|^ 
land,  or  the  Southdown  breedi,  in  preferenee  to  Ihoae  which,  like  tbe  Lincoln,  are  pro** 
to  eseeaaiTe  aeeumnlatiooB  of  I^n  It  it  equally  probable,  that  ibeep  dying  i£  aona 
of  t\e  dtieaie*  aceonpanied  by  emadation,  would  be  peculiarly  adapted  to  Ihia 
pi.aaa. 

That  tbeae  iO^atioB*  are  not  merely  apeeuIaliTe  u  pmred  by  eotnparina  IliealreqA 
of  U«  nembianea  in  qneition,  or  that  of  the  other  mcmbrmnoo*  patti^  in  tne  nnblteaad 
flifrbland  ahecp,  withlbat  of  tboie  found  in  the  London  naiketa. 

CATRABTINE.  Tbe  aaine  propoaed  by  BIH.  FeneuDe  and  Laaaaigna  for  a  AeiA- 
ral  pHoeiple,  which  tbey  aappoee  in  be  the  actiTe  eonttltaeat  of  senna. 

CAUSTIC.  Aay  dtemieal  antitlaBee  corroaive  of  the  akin  and  leah  i  Bap«*adk,fdad 
conunnn  eanatic,  and  nitiatc  of  ailvcr,  called  lonar  eaaitic,  by  targeraa. 

CAVIAR.  The  aalted  roe  of  certain  tpecies  of  flib,  eapedally  the  itntfcon.  TUa 
jndaet  fonna  a  contidetable  aitide  of  Iiade,  being  exported  annnally  from  tbe  lava  ef 
Aatmehan  alonr,  upon  tbe  afaoten  of  tbe  Caapian  aea,  to  the  amonnt  of  scTcnl  hnndnl 
toaa.  Tbe  Iialiani  Gnt  inlnidaeed  it  into  EaMcrn  Eompe  from  Conitanlinqile,  aaiat 
tfce  aame  ofranaZf.  Rniaia  bat  now  monopoliacd  thii  bnnth  of  eomioeroe.  It  it  pi^ 
^red  in  tbe  following  manner :  — 

The  female  atarfiean  i*  gnlted  j  the  roe  b  aeparated  from  the  other  parta,  and  cleaBe4 
^  paiaing  it  thronfih  a  very  fine  traite,  by  mbbtng  it  into  a  pulp  between  the  bandai 
thia  is  alierwardt  thrown  into  tnba,  with  the  additioB  of  a  conaidenbla  qnaniity  of  aatt  i 
tke  whole  ia  then  well  ttiirad,  and  act  aatde  In  a  warm  apartment.  There  la  aaotktt 
tact  of  caviar,  the  conpretted,  in  which  tharoe,  after  btTing  beea  enred  in  amag  biia^ 
b  dri^ia  the  tun,  then  pat  btoaiatk,  and  antriected  tottroig'preiaare. 

CAWK.    Tha  EngUah  tninar*a  aane  Ibr  animate  of  baryta,  or  heavy  apar. 

CtmRAcCadrof,  Fr.)iitbefhutor  a  ipecicsoronoge,  citm,orlea»ea,a  Ireewktd 
kaara  the  jame  name.  Iti  peel  it  very  thick,  and  coreredwithan  e^demii  which  ea- 
doaca  a  teiy  fVagrant  and  highly  priied  essential  oil.  The  preserrea  Bavored  with  il 
■R  very  agreeable.  Tbecitroni  arc  cut  into  qnartera  forlhedijcomSt^bnlarapotirtiola 
Into  tbe  liquid  one*.  Tbe  liqnoritt-perl^mer  makes  witfi  tbe  peel  of  the  eaira  an  es- 
arilent  HqMtar ;  tor  whicb  pnrpoae,  be  plnckt  them  befi/e  they  are  quite  ripe )  gn<ea 
dawn  the  peel  into  a  little  tBandy,  or  eiita  them  into  slicca,  and  inftatea  theac  in  tha 
virita.  Thia  infusion  is  dialillcd  for  making  peifume;  bnt  the  davor  ■  better  wkecL 
the  infution  itaclf  ia  used.    See  EssiNcxs,  Liquouit,  PxnrcimT. 

dXESTINE.  Native  anlphate  of  itrontia,  (bond  abundantly  near  Bristol,  in  the 
lal  marl  fonnatioa.  It  it  dceompoaed,  by  ignition  with  charcoal,  into  inlpbnret  of 
itranlia,  which  i*  ctmveiled  into  nitrate  by  aatiiration  with  nitric  add,  evaporatioa,  and 
cryttalluatioB.  Thia  nitrate  i*  employed  Ibr  the  pradnciioa  of  the  red  light  in  Ihe^riod 
ti^ivorks. 

C£H£NTATION.  A  chemical  proeeat,  which  contitU  in  fanbeddiag  a  aolid 
body  in  a  ptJvenlent  matter,  aad  exposing  both  to  ignition  in  na  eartbea  or  nutaltie 
ease.  In  thii  way,  ina  is  cemented  with  charcoal  to  fonn  iteel,  and  battle  glass  with 
gypanm  powder,  or  aand,  to  fnm  Reaamar't  porcelain. 

CEMI:jrr8,  (CimnJi,  Fr. )  COutaUt,  KUit,  Genu.)  fobtlances  capable  of  taking  tba 
llqaid  form,  and  of  being  in  that  atate  applied  between  the  nrfacescd' two  bodies,  ff  as  ta 
«nite  them  by  tolidiiying.  They  may  be  divided  into  two  classes,  those  which  are  applied 
Ibrough  the  agency  of  a  liqaid  mensKiiuni,  such  aa  water,  alcohol,  or  oil,  and  thoae  which 
wa  applied  by  fnaion  with  heat. 

The  diamimitttMOt  fbr  aniting  broken  pieceit  of  diioa,  ghat,  Itc,  which  ia  aokl  aa  a 
aeerel  at  aoabaaidly  dear  price,  it  compoted  of  isingUss  soaked  in  water  till  it  bcennea 
•oft,  and  then  diaatdvcd  is  proof  apiiit,  to  which  a  little  gam  rcain,  ammoaiae,  or  galba* 
■am,  and  rcain  mastie  arc  added,  each  previously  diasolred  ia  a  minimum  of  alcohol. 
When  to  be  applied,  it  matt  be  gently  heated  to  liqneiy  iti  and  it  ahould  be  kept  kn 
naa  in  a  well-csdced  viaL     A  glsM  aiopper  wonU  beapttoSitoatnotIo  be  remon 


fihtltat  diMoIved  in  RJoobol,  or  Id  ■  lolDlioa  of  borax,  fbrmi  •  pralty  good  mumo. 
Wbiie  of  ran  alon^  or  niiicd  irlUi  finclr  nfW  qnkklime,  will  miBwer  for  uoitiag 
atjeda  whieb  ve  imI  expowi!  to  noisinre.  Tbe  kuer  combioatira  i*  vttj  ttmng,  t^ 
ii  mocb  ODplojred  Ibr  joiBing  pina  of  ipw  and  marUe  orumenu,  A  lunilar  com- 
poMlioAit  ucd^  unwr-ODilhi  to  lecarc  tbccdgnaad  rivet*  oT  boilers;  onlf  bullock'* 
Dlmd  ia  Ike  albaMiioou  natter  sacd  imtead  orwbite  at  egg.  Aaotfacr  lemeat  in  whid 
M  wMlagoDi  nbatanee,  llw  curd  or  eaaenm  oT  milk  ii  eraplojid,  ia  made  hj  boilinf ' 
■lieei  of  •kin-milk  ebeeaa*  into  a  ftlue;  eontittenee  in  ■  great  qnaotitr  of  water,  aM 
tbea  iacorparaliof  it  wilk  quicklijm  on  •  lUh  with  •  nqller,  or  jd  a  marble  noitar. 
Whea  tbii  eompooad  i*  ap^ed  warm  to  broken  wlgui  of  aioaeware,  it  nnilct  tbem  Ten 
Smlf  ■'^c  >>  >*  Mid. 

A  cement  wbiek  gradoaDT  indoimlei  to  a  atony  eon*i*tenee  may  b«  nade  by  miiiag 
'  !0  part*  of  clean  rirar  laDd,  two  of  litharge,  and  one  of  qnirhline,  into  a  Ibia  paltf 
with  lioceed  oil.  The  qnidclioM  mar  b*  replaced  wilb  litharge.  Wuen  Ibis  cement  i* 
•P^ied  In  mend  bnAen  pieces  of  sume,  as  steps  of  staits,  il  acquires  ailer  satue  tine  a 
bMbj  baidnesa.  A  aimilar  eomposilion  has  been  applied  to  coat  am  briek  walls,  nndei 
Ibe  name  of  mastk. 

The  iitm-niit  ceneNI  ia  tmde  tt  fnm  SO  to  100  pail*  of  iron  boriDti,  p.irrded  aad 
siA«^  nixed  with  oMparlof  sal-atntDoaiie,  and  when  it  is  to  be  applied  moistened  with 
•s  mneb  water  as  will  give  it  a  pastf  coniisteaej.  FDnnerljSowersof  salphsr  wereusc^ 
sad  macli  nore  sal-amaoniae  in  making  Ihi*  cement,  bnl  with  decided  ditadtantags,  as 
tbe  anion  i«  elTeeled  iij  the  oocrdiionent,  eonieqnent  eipaniion  and  sotidiflcalioii  of  the 
ina  powder,  and  any  heterogencons  matter  obstnict*  the  effect.  Tbe  best  proportion  of 
*BtaBiiuaiae  is,  I  beliaTe,  one  percent,  of  the  iron  borlnts.  Another  emoposi  Linn  ofibe 
sanektMl  WRlnle  I9  nixing  4  pan*  of  fine  boriags  01  Slings  of  iron,  !  part*  ofpoilei^s 
dar,  aad  I  put  of  pounded  potsherd*,  and  making  them  into  a  ^ste  with  wit  and 
WBIer.     When  this  ocnent  i*  allowed  to  eonerel*  dowlj  on  iron  joint*,  it  beecmea  tctT 

For  making  arehileetaral  ornaments  In  rdief,  a  monldlng  compodlfan  it  fomed  of 
chalk,  g)ae,*Dd  paper  paste.  Even  staloea  have  been  made  with  it,  the  paper  aiding  Ik* 
eobeaion  of  the  nas*. 

Mastiea  of  a  resinous  or  Ulnminons  natnre  which  mn*t  be  sofUned  or  fhsed  bf  htU 
ve  Ibe  Iblliiwingi  — 

Mr.  S>  Vsrley'*  eoMiets  of  sixteen  parts  of  wbitlnf  sifted  and  thoroaghlr  drfod  kf  n 
ifd  heat,  adding  when  coU  a  netted  niitQie  of  16  parts  of  black  rosin  and  1  of  bees'.wn^ 
and  stirring  well  daring  the  eooUag. 

Hi.  Anger's  eleetneal  and  chemical  apparatos  cement  eoositts  of  S  IbaaoTTwin,  1  of 
keet'-wax,  1  of  ted  ochre,  and  two  lable-spoonsfnl  of  Paris  jjaster,  all  melled  b^elhcr. 
A  ebcaper  one  for  eenpnttng  voltaic  plates  into  wooden  Iroagbs  ii  made  with  6  pooods 
ef  rosin,  I  ponndof  red  ochre,  t  of  a  pound  of  plaster  cf  Paris,  and  t  of  a  lunod  oTUn- 
Md  oil.    The  ochre  and  the  plaster  of  Paris  sboaU  be  calcined  berorehand,  and  added 

'a  Iheir  melted  state.    The  thinner  t^e  •tratnm  of  cenent  that 

ir,  generally  speakii^,  b  ibe  jnnction, 
i  tod  lead  mixed  logelhei  into  a  pottj  are  aflen  used  by  eoppcr- 
■Bilb*  and  cngiaeen,  to  *ecnr«  joints.    The  washers  of  leather  or  doth  arc  smearod 
with  Ma  miztore  in  a  pMty  slate. 

The  tttia  maslic  alone  is  sonelines  nied  by  Jewellers  to  eemenl  by  beat  csjneo*  of 
white  enamd  or  eolond  glass  to  a  real  atone,  aa  a  ground  to  prodace  Ihe  appearmnee  of 
aa  onn.    Uaalle  i*  likewise  nsed  to  cement  false  hack*  or  donblet*  to  stone*,  to  alter 

Mdled  brimttooe,  either  alone,  or  nixed  with  rosin  and  brick  dast,  Ibrmt  a  toleraUf 
good  and  reiy  cheap  ctoneaL 

Plnmber'*  eemenl  eon*i*t*  of  black  rosin  one  pai^  brick  dost  two  parti,  well  incorp*- 
rated  by  a  neliing  beat 

The  eeneat  of  dlM  Ibe  eoatins  the  fronts  of  bnildinp  oon*i*t*  of  Unseed  d^  rendered 
diy  by  boiling  with  litharge,  and  nixed  with  porcelain  day  In  fine  powder,  to  give  it  ihe 
eoMitteBce  of  stiff  mortar.  Pipe-day  wonU  answer  eqaally  welt  if  well  drieJ,  and  any 
eokir  night  be  given  with  groand  bricks,  or  pottery.  A  little  oil  of  turpentine  to  thin 
Ibis  cenent  aids  it*  cohesion  npon  stone,  briek,  or  wood-  It  ha*  been  applied  to  sheets 
at  wire  cloth,  and  in  this  slsteUid  npon  terraces,  in  order  to  make  ttacmvnier  light  j  but 
it  is  Utile  less  eipensire  thaa  lead. 

The  bitnminan*  or  black  cement  for  bolllc-eoik*  consuls  of  pitch  hardened  by  the  ad- 
dition  of  roain  and  brick-dutl. 

In  certain  localities  where  a  limestone  tnpiegnated  with  bitnmen  occnr*,  it  ii  drie^ 


to  the  other  ingredienl*  in  th 

i*  inierpoeed,  be  Hionger,  gi 

Boiled  linseed  oil  nod  rod  1 
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tnmai,  liAed,  Mid  then  mUed  «lik  Bbont  lit  ovn  mighi  «f  IMM  pit^  eitlier  mirtnl, 
TegeUble,cirthatcreadhr.  When  tbwmixtnratagettiD(M)iulaiil,ft  my  be  oiHilM 
inlo  iBTge  lUba  or  tila  in  Tooden  rrunet  lined  wiih  aheet  iroo,  prtrionilj  MRcand  ot« 
with  ccHBiDim  lime  mortar,  in  order  to  prevent  adhnion  10  tbe  montdt,  vhleh,  taeiBg  ia 
moveable  pieeo^  ate  eatilr  diamounled  w  u  to  iDn  ont  \be  cake  oT  nrtifieia]  MtamlBaOi 
•tone.  Thii  cement  i*  mannftctnred  upon  n  great  leale  in  tMn;  pUcei,  and  mod  ftr 
makinc  IinlUn  lemee^  eoTering  the  ioorn  of  balconte*,  Bat  nxA,  water  ttMrroin,  «atar 
conduit*,  &c  Wben  laid  down,  tbe  joiaii  muat  be  well  ran  together  with  kot  iron*,  lite 
floor  of  Ike  teiraee  dnnld  be  preriouilr  coTrred  with  a  layer  of  Paris  planer  Of  coauKia 
'  norur,  nearlraniBektbidi,  wilbarenlsrilopearoDeindilotheTard.  Soeh  Utamh- 
oni  cement  weight  144  ponadi  the  cubic  foot;  or  a  foot  of  eqaaK  tnr&ee,  one  indi  Ihi^ 
weigh*  12  pound*.  Sometime*  «  aecond  layer  of  theae  dab*  or  tile*  b  applied  over  the 
firit,  with  Ike  ptccaation  cT  tnaking  the  seam*  or  jobitt  of  the  tipper  eorreqond  witli  tbe 
middle  of  the  nnder  one*.  Oecaiianall;  a  bottom  bed,  of  cooiw  doth  or  gray  paper,  1* 
applied.  The  la^er  tke  ilab*  are  aait,  ai  far  a*  Iher  can  be  convenient^  Iranipurled 
and  laid  down,  to  mttcb  tke  Iwliet.    For  kydnttlU  eeneati,  *ee  Hoarita, 

An  eiceliant  eement  for  reaiating  moutnre  ia  made  by  Jnoorponting  thoroogtilv 
vfjbt  parta  of  melted  g^na,  of  the  eoaaiitenee  mod  b;  oarpantera,  with  four  parta  ri 
Unseed  oil,  boiJad  into  ramiih  with  litharge.  Thii  cement  harden*  in  abont  lc»^.eigtit 
bonr^  and  renden  tbe  joiata  of  wooden  cistertiB  and  oaaka  air  and  water  tight  A 
•ompannd  ol  glue  with  one-fourth  it*  weight  oF  Veniee  tnrwutine,  made  aa  aba*& 
wrTea  to  eement  ^aaa  metal  and  wood,  to  ona  another.  Frau-m>-  m  eheeae  enrd,  a>d 
old  ikim-milk  eheaac^  boiled  in  water  to  a  alimy  conaiatmee,  dfaaoWed  in  a  eolation  ot 
Ucatbonate  ot  potaeh,  are  aaid  to  form  s  go<>d  cement  for  glaai  and  poreelain.  Tlie 
gAiten  of  wheat,  well  prepared,  iialao  a  good  cement  White  of  mm  irith  floor  and 
water  wall-miied,  and  imeared  over  linen  doth,  forma  a  readj  late  lor  (team  joint*  in 
Bnall  apparatna. 

White  lead  groond  opon  a  alab  witb  linseed  <M  VBriusb,  and  kept  out  of  oontael  of 
air,  aSbrds  a  cement  capable  of  repairing  tactDred  bodies  of  all  kind*.  It  reqnire*  a 
few  week*  to  harden.  When  atone  or  iron  are  to  be  cemented  togethv,  a  compoand 
of  eqaal  parte  of  anlphur  with  pitch  ■ " 


I8S0,  for  improTemenCi  in  artificial  atone,  mortar  and  cement^  and  in  tbe  mode*  of 
maaafactoring  the  lame,  of  which  tbe  following  abstraot  ia  worthy  of  attention. 

"Hie  several  description*  of  Roman  cement  are  made  from  ue  aeptaria  of  rither 
Harwich  oe  Bheppej,  or  from  the  septaria  of  the  lias  formation,  or  ttom  beds  ot  eemeat 
stone  foand  in  the  npper  diviiioB  of  the  lie*  formation,  or  in  the  shale  beds  of  the 
Elmmeridge  day.  All  these  stone*,  wben  mannfactared,  j^rodace  a  material  of  a  dmrk 
brown  co^nr,  unfit  for  incmsting  buildings  so  aa  to  imitate  atone,  nnlees  they  ara 
either  coloured  by  wa*bea,orby  pamting.  Now,  amonnt  the  advantage*  to  b«  obtained 
from  the  cements  and  mortan  Ihave  invented  i*  thia,  that  every  deecnpUon  of  free«tone 
may  be  exactly  imitated  without  any  wa*b  or  painting  whataoever  being  applied. 

"Again,  llie  cement  ealted  Portland  cement  ia  made  by  mixing  day  and  ebalk,  or 
river  mud  and  ehatk,  in  tnch  proportions  together  that  the  combined  materiala  may 
contain  aboot  the  same  proportion*  of  lime,  guica,  and  alumina,  u  arc  foond  in  cement*. 
Thsae  material*  are  groond  together  in  water  to  a  great  degree  of  flnente*.  ARer 
sobBidenee,  and  b1*o  after  obtaining  the  proper  consistency,  the  paaty  material*  are  dried 
in  kiln*,  or  otherwiie,  and  afterwarda  burned  like  ordinary  cement*  in  calcining  kilns. 
Tlie  materials  are  tiieu  ground  in  proper  milla  To  these  materials,  to  prcpareaand  so 
ground,  ire  added  from  oce-tliird  to  one-half  of  their  weight  in  slag  of  copper  nneltin^ 
or  other  fumaiie^  or  tbe  ilag  of  ovei^burot  cement,  which,  comUtiuiig  with  the  lime  and 
silioa,  form*  a  eement  which  ia  much  nearer  the  coloar  of  stone  than  any  of  the  Romas 
cement*  heretofore  loada  Now,  a*  the  combination  of  chalk  and  elay,  or  river  mud,  la 
axpeouTe  when  mannlactared.  and  cause*  these  cementa  to  be  veiy  dear ;  and  farther, 
aa  the  materiala  are  only  combined  mechanically  and  not  chemically,  there  ia  neither 
uniformity  in  tbeir  quatity,  nor  can  reliance  be  alwayi  placed  on  their  atability  ;  the 
ol(jeet  of  my  invention,  therefore,  i*  to  laasen  the  expense  of  mann&cturing  artiftalal 
stons,  mortani  and  cement^  and  produce  a  superior  quality  of  cement  to  those  now  in 

"  My  invention  divides  itself  into  three  part* ;  tlie  first  of  which  relaLu  lo  mortar 
and  cement^  the  seoond  to  the  manufacture  of  artificial  tton^  and  the  third  to  tlu 
mode*  of  manufactoring  the  said  mortar  cement^  and  artificial  atone. 

"I  have  found  hy  reaoareh,  analvgii,  and  much  experience,  that  there  eii>t*  In  natOM 
vatt  beds  of  argjllaceoua  marls  and  mariy  limestones,  or  mart  stone*,  whiob  contain  th* 
due  admixture  of  lime,  lilica,  and  alumina,  from  which  hydraulic  cements  and  artifiaial 
*t4»ia  may  ba  manoliMtured.    The  principal  pUoe*  for  finding  this  marl  and  marif 


..jogic 


<JtXKtrtB,  tM 

IwalMt  (ftcAe^edr  ipNkhf)  kN  Iha  «t«lk  fennriln,  theT«*Mn  «>mat{<nii,  tb« 
h>fe«ek  bail%  lb  Km  iMMitfe^  (ba  motuuia  limcMon^  uid  a«  )oir«rt  ftr«U  of  th« 
•mU  MiMimt.  In  tb*  eUk  fanutiffi,  Um  mail  irtll  be  Unai  immodfatet;  at  the 
B  of  «halk  TJUi  amd  joat  abara  Iba  m«B  taod ;  In  that  dlTWoD  of  tha  aand 


Hi^  aalM  'gmolt,'  ar  at  ao«h  plaaea  vWa  the  <re«tone  (or,  a 
aaUad,  tba  -nalM  roetO  •>'*H  lataRMiiag  batweaa  the  gaalt  and  the  ehalk  mart. 
Ibk  ehalk  vari  pOMtMW  a rarjin^ ^araeter,  InereaoBg  la  the  amomt  of  dltea  and 
ahBOB  aa  it  ^iproaahea  eHbar  tba  nalen  roek  or  th»  pudt ;  tn  faet,  ■ometiraea  when 
w  ia  no  malen  rook  («*  flr»e(MM)the  ganH  baecmee  a  «ateaM«ai  marl,  chareed  wiUi 
leicat  fima  to  nude*  a  eewea^  bat  the  avooat  of  dliea  and  slmBiDa,  and  hme  eom- 
paaing  the  mari,  eaa  only  be  anertained  bj  aaperiment  The  npper  bad*  of  mari,  and 
MM  — areat  ta  the  giwa*e*e  toA  til  the  ehalk  fotmatioa,  viU  make  bjdnnlie  inartar 
«dte«quI,aftdirilen8aperier,totbabeat  Uaa  IhBi;  and  the  lower  b«b  Till  maka 
aqittl  ta  Boman  e*MM\  amqtt  that  it  doea  sot  eontaia  a  verj  notioeabia 


. .  _  abera  tbMO  mii^  (bM  in^oeeproidwtty 

la  luna  wffl  b«  foiw^  aad  b«lov  the  aprugi  the  matariab  fbr 
beaslneted. 
I  pt«p«plBeefcrobtotBiBg  thematVlimeatoBaiBtha  Wealdea  loimatloD  lata 
■a  tanud  by  gaolo^iti  the  AthbonhaM  bad*,  aboTe  and  behnr  and  in  tmme- 
mmtB  Dontaet  vith  Um  II  JIiw  iihaia  Umeatane.  Thtaa  Hamtone  tnaili  are  like  perfM 
Bniaatana  whenflwtwtweta^batdeeoinpeaeby  expaaBretotheairaftwa  Aorttinft 
Iba  iJMealeae  itteU;  in  paftiaolar  loealitiai^  aonattnua  beeome  a  eemenUMne  or  mari 
rton^  wUoh  may  b«  bMWB  tyilamot  Jaakanlag  in  water  after  ealejaatioa. 

"The  nateri  J  for  uaUng  eemeat  oat  of  thebeda<rfPnrbeek)bne«toMi*obtaiaed 
flmnaoDMof  the  uDtinnwUeh  divide  Ae  ordteaiy  Parbeefc  bed*  ^  Unteatone,  and 
fi  I  rrntingljinill  nalrmlatii  tomakeae«m«t  of  great  pwriw  and  wUtanea%  hot  all 
tha  bada  do  not  ooDtam  in  tfaA  paitinp  ttw  qaality  deabad,  bnt  tha  praiMr  material 
m^  be  rwdih  fiMud  by  aotiMBg  the  daeon^namg  eharaatw  e(  the  ehaie  when  es- 
poaadtotba^. 

"IhamatarialiwliiAlMlnetfromtheliaalUiiutlen,)eaallyeded  'ramiMl'at 
tha  linM  qaarriea  at  BatT«w-o»8oar,  is  Laieealenhut^  la  an  eapeeial  bad  of  mariy 
limaatoae,  bond  above  a>d  aaparated  fron  lil  the  Uaa  beda  of  ktaaeetane  in  that  du- 


briet  neaamebedDf'rmnmell'iifmiadinMherdiatrletaof  the  haa  fonuation,  and 
■ay  ba  readily  riMerred  an  ttMeoaat  of  DorutaUrat  near  Lyme  Re^  It  it  teen  on  the 
iMe  of  the  KmertOM  elii^  imbedded  in  •  narty  *hial«  tha  whole  of  whieb  dBeomiMan 
Bne:q»oawetotheait.  lUabadoCnuameU'  haa  no  local  name  ta  tha  diatriat  of  Lyme 
Bigii,  BOC  haying  hitbarto  been  m^iad  toaay  naebil  pvrpoae;  bat  it  nay  be  «aaW 
foud,  aait  exiita  in  a  deep  bad  of  ihale  between  the  haa  limeetone  bed*  and  the  beM 
of  cement  atone  wbiab  baratofcr*  h»Te  been  wiAad,  Mid  are  te  mv  ^Dt  the  eement 
from  thia  lait  nawed  ttoma  ia  e(  a  deeper  brvwi  eolonr,  and  onfit  fur  miitating  aton^ 
•kil*  tha  bed  af  ■  Mmmdl '  will  make  a  eanentof  a  light  eolow  enetly  Uke  freartone). 
"In  aoine  oaaea,  aa  when  I  nae  the  hardening  materiala  (to  be  boKafter  deeoribad) 
in  eoBibination  with  the  ealaaiaoMB  maria  hAn  the  Uaa  larmatia^  I  um  ecae  of  the 
pattingiaf  e«le«Neneahale  esiitiBg  batwew  the  liaa  badaof  workaUe  lineateae,  pro> 
nded  tmdb  oakaMOta  paMian  or  Male  beda  oaMain  aoffialeaA  lifn*^  whicA  dial^  after 
(•MaatMn,  I  oondiiDa  with  tlie  hardening  matarial,  in  the  taamier  hemafter  to  bo 
direetad.  either  by  itaalf  or  in  omnbinatioB  with  the  'mmmell' of  thia  formation  aloi^ 
with  tha  hardening  materiala. 

"  Xha  material*  whieh  i  extraet  to  maka  eemeat*  ftom  the  matmtaia  or  earbenibMaa 
Uouahwa  are  only  finmd  In  Ae  npper  part  «1  that  great  depoai^  and  matt  beeon^t 
br  ia  or  at  the  immadiaU  jonMion  of  the  liuettoae  (bale  (wfaidi  ehale  Ke*  ndar  tk* 

■ill-atona  gri^  and  iAvto  themonatainor  — ^— " ' —   n-iii — -•.-. — 

lmDationa>    Tbeae  waterial*  aoaaift  of  mi 

tacd  limwatona  (that  i^  the  Umeetoaa  wUeh  will  »ot  daak  aftw  t 

tetaina  ilB  ab^  after  bau      ""      '    '      —  •    •     -----  —  - 

above  the  bed*  of  woAabla 

limaa  (the  ehalaa  and  tha  bai  ■  „  . 

logetbar^    Hie**  ahaleaprodaaaa  dark  e«aaent,  but  tha  baatard  limattone  prodno 

.  _*.  .;_i.  _. 1 i.v — '-- ,  niore  fit  fcr  iodtatiag  etoB* 

it  from  thia  fbrmatien  *pBtry  iron  atone^  b 


bainc  dipped   in   vatw).    Ttaaae  two  material*  a 
ibla  BmMtunn  which  bed  •  •  >—  —->_!.  .. 


thaeoal  meaamw  for  making  e«BMnt,  «r  for 

eriala,  are  fonnd  only  in  tha  lowa*(  bedaof  tha 

\  often  eonneoted  with  the  laat  two  •earn*  of  eoal,  and  before  that 


..oogle 


■tratiim  tlM  DuUitan*  p*^  Hw«  nenmttitiwM  iiM>t«ri>l»  BOBwrt,  fiw^  «J  ft*  ewj  ifcall 
(c«|]ed  mstola  b;  miii«n),  and  round  sepUria  nodulM  (IxHlami  b;  Um  Io««1  loiiua 
^>odC  Congtatoa  in  CliMhira).  The  '  metali '  will  not  in  all  cam  make  oameo^  but 
moat  of  themia  0ODtactwiUitheboila[DB(oraepUiriaball«)  vill  do  Mk  lliea*  boiUuM 
an  eompoaad  ohemicaUj  of  lulphur,  lime,  inin.  and  tamguamv,  and  ara  lbw«CH« 
oaiily  diitioguiihable  1  mey  are.  m  faet,  a  speoiea  (ai  well  aa  the  'metaU')  of  pYiitaa. 
TUe  'metals'  and  tba  Mptaria  bolli  luitke  exaallent  oeman^  of  grwt  hkrdnei^  bat  of 
dark  colour.  1  um,  howsTar,  thia  cement,  aa  well  a«  other  material^  in  Duxing  with 
»  .1     ._  .  L--J  itetore  «peaified,  to  r--  •■- —  '--' "- ' 


doing  vhioh,  aad  the  nature  of  the  miiteriali,  will  be  deaoribad  hanafter — anoh  ia»- 
teriau  will  Ix  called  hardening  materiaLi. 

"  When  uu^'  of  the  material*  juat  enaDnerated  are  to  be  nadg  Into  eemgnt^  tb«  oaDal 
oooraa  of  proceeding  for  makiiig  cenenta  1*  to  be  (allowed;  that  i^  by  bomug  in 
kilna  and  grinding  in  mill*,  in  the  way  semeat  U  now  maanfaotnTed ;  bnt  I  reoommend 
that  the  marl*  and  marl  atonea  be  Snt  dried  in  kiln*  or  OTant,  at  a  heat  Bt  for  baking 

itil  all  moiatore  be  driTeu  oB,  and  that  then  the  ealeination  be  prolooged  a*  moeh  aa 
■     ■     ■      ~  lent  to  ^eet 
btina  indiapeniable,  to  aioid  the  aommanoement  of  tHi 
which  would  destroy  uie  adheaire  propertie*  of  the  oemanl    Tbeae  ahaemtion*  will 


poesible,  but  that  the  heat  be  liept  *o  low  aa  i*  odIt  ja*t  (ufficient  ti. ,  _._ 

ealoination, — tbi*  btinB  iDdiapeniable,  to  aioid  the  aommanoement  of  Titrifleatio^ 


be  found  equallf  applicable  to  kiln*,  aucb-  a*  arc  now  in  oa^  or  to  (be  kiln  of  the  iu- 
proTod  daaoription,  to  be  deicribad  heraaltar,  and  wkioh  iann*  pact  of  thia  uiTaitio& 

"Although  I  have  deaoribed  certain  new  inatorial*  (brnukiogeenenta.aad  mortMs 
tharalVoo^  and  tacb  material*  are  capable  of  fonniog  good  «*m^ta  witfaoat  any  ad- , 
mutnra  whatever,  yet^  in  aom«  eaaea,  I  oiake  a  cocnpoaitioB  of  tha  variooa  oeinent*  to  ' 
obtain  partionlar  quahtie*;  thna,  for  inatano^  1  take  a  ^oanlitj of  the  pyritea aqitarii^ 
called  boilamfc  and  mix  it  with  an  equal  quantity  of  the  ohalk  mart  before  deaaribed. 
In  thlj  eaae  the  chalk  marl  keep*  the  colour  ligh^  and  the  teptaria  or  boilanta  of  the 
eoal  aeaanrea  before  daicribed  give  to  the  obalk  mari  a  oMUiderafala  deme  of 
hardneaa.  I  alio  make  a  mixture  of  eqoal  parta  of  the  baitard  limaatoae  buora  d^ 
aoribed  for  a  like  parpo*^  and  with  the  aame  reanlt ;  but  with  the  '  mmmell* '  of  tka 
lia*  fumution  before  deaeribed,  or  the  rich  argtUaeeoo*  abal*  of  that  faimatioi^  not 
more  than  one-third  or  one^uarter  part  by  weight  of  the  wptaria  or  boilama  ia  need 
fut  to  giTe  great  hardneaa  and  alreogth  to  the  cement  made  therefrom.  Hie  aame  ob 
aerration  applie*  to  the  eament  ttone  of  the  Aahbumham  b«da  already  daaeribed,  ■* 
w^  aa  the  cement  made  bom  the  intarpoiing  Pnrbaek  diale  parting 

"  But  in  many  oaae*  a  oeiaait  ii  required  <rf  a  hardn«M  beyond  what  wooM  W 
afforded  fcwn  either  of  the  cement  atone*  I  hare  deeoribed,  or  the  nixtvN  «t  two  «i 
more  of  then  togetberj  and  in  tbeae  ea*ea  1  oaa  *nb*taaoea  to  be  ooeabined  with  anj 
of  these  cement  atone*  or  their  mixture^  which  I  have  called  '  hard«ning  matariala.' 
Theee  material*  (in  addition  to  the  one  I  haTe  deacribed,  nanuly,  the  |>yritotu  aeptaria 
or  boilama)  oon*i*t  — 

"Firet:  Of  the  aUg  or  oiadet  derivable  from  iron  blatt  hmaoaa. 

"  Saoondly :  Slag  from  paddle  famaoe^  or  from  reheating  or  mill  fbmaee*. 

"Thirdly:  Slag  deiiTable  from  copper,  lead,  or  tinfiimaoe*,  ortha  alag  from  oonealt 

"Fourthly:  The  (parry  iron  of  the  oariMiiiferoiuatnta. 

"Fifthly:  llie'pyritoa*  cartli  known  by  geologiata  *«  Folkeitone  pjritea,  whioh 
pyritou*  earth  i*  a  thin  lamina,  or  bead,  or  band  of. earth,  in  cmcretioD*  Jnit  below 
in*  gaolt  *trat%  and  which  it  auMMtaa  from  the  rock  and  Band  bed  jnat  bdow  the  ganlt 
The  pyrite*  may  be  fonnd  in  oaut  plaoaa  in  aimilar  pcaition* ;  but  Uie  looality  jn*t  ib- 
dieated,  namdy^  Folkeatone  in  Kent,  will  be  a  auffieient  guide  to  find  a  aimilar  materia 
eUewhera.  Tbi*  pvTitan*  eartii  may  be  oaloined  ia  orainary  lime  kiln%  tba  lame  a«- 
the  oemant  ttone*  I  have  before  enumerated.    If  thii  pyritea  be  mixed  with  chalk 


atona  will  be  Tery  exae^  and  may  be  aculptured  aftarwarda  with  the  aame  uuility  aa 
ordinal^  fr«e*tone.  ^Die  aante  effect  may  be  prodneed  by  mixing  in  Uie  like  propor 
tioM  thw  calcined  pyritow  earUi  with  the  artificial  hydisoJio  cantata  now  commonly 


made  {and  which  eamanta  are  aompoaed  of  chalk  and  day,  or  mod,  in  dne  proportioiia, 
and  groond  together  before  ealdnation]^  the  pyritoo*  earth  or  FoUieatone  pyrite*  dia- 
placing  in  thia  caia  the  groond  alag  with  whieb  auoh  eemenl*  are  now  oaaally  combined. 
"Ttw  Tariona  ilap  and  cinder*  require  only  to  be  groond  nnder  edgeitonea  to  a  &■• 
powder,  and  then  to  be  mixed  with  any  of  tba  Tarioiu  oement*  I  baTe  ennmarate^ 
namely,  Uie  cement  &om  the  chalk,  the  cement  &om  the  liae,  the  cement  from  tha 
Waaldan  and  Fnrbeck  bad*,  the  cement  from  the  monntain  bmeetone,  and  the  cement 
bom  tha  coal  meaaurea ;  these  mixtore*  mnat  be  effected  by  aifling  tba  material*  together, 
«i  by  *oma  other  mode  which  will  effeotually  incorporate  and  combine  them ;  and  tlw 


OHAINWOBK.  ••• 


— tiritli  (hatiaK  l£a  mum  dMBdcal  pK>p«rtiMX  tnio  a  So*  pov(  ._, . 

p*vdw  vHh  atioM  ita  aqod  WM|^t  of  MBe  of  tiM  Mlaarvona  Durii  aftar  thay  an  mad* 
•^tir  iimint.  iitnart  rf  iiiiiiiigriminitThTri*Ht1iTTlfi|»,  -nriththmihinff  rrrftn  -f 
VBlkaito>«  aa  Ufera  diraotad.  la  oUmt  taat^  I  mix  with  the  oamaot  mada  Iram 
ohalk  «t  otbar  B«b  an  aqaal  «^cht  of  aav  «f  tba  ««»••(•  now  in  oaa,  or  of  Um 
aalajsad  aaptaiia  o(  tka  Lodoob  ol^  Mwu^  aaAad  BoniaB  aaoMBt  «tMi4^  mora  Mpe«i«)l V 
tlMt  part  of  it  whiob  ia  MUad  nn^lOM ;  b«t  i>  lh«  aaM  of  uaiBg  aay  of  Ui«  aeptaria  o< 
thaLondiMolaj,  dMnariaad  Um  itona  maj  ba  salciDa^  and  ground  togathar  io  eqnal 
propartioai,  or  tharaabontk 

"  Oaimav— 1*  IIm  ■aaotaalMf*  of  mortar  and  eamant  from  chalk  marl^  tha  tti- 
•aMom  narb  of  th*  Aabbonban  l>*d%  tlia  oakjarwraa  ahala*  of  tha  Pnrbaok  formatioo, 
th*  Twnmell  badiof  thaliai  fonutioa.  the  caloarami*  and  mawirtain  limaatonia  thala^ 
bartard  Umartona  and  tba  'mo(al^'aBd>ifritoM««pt«iia«f  thoMalfiKBatioi^  allM 
aajof  tham,  whan  praparadfor  thapnnoaabygrwdingb  poondia^  and  bf  traatiag 
wrili  watar  a*  dwanb«4  aad  whatW  tn*  tama  are  aoMbiaad  «r  not  aombinad  with 
irdaniac  ■atanab  (afUmrda  MMeifted^  or  otbar  eaanntilw—  •abatanoaa, 
a  aaa  of  Om  'bardwuog  maUriaU'  daaanttad,  whan  aaad  in  aombiaatioB  with 
'i*  pMoading  elaii^  or  in  oombinatioa 

kasatona  of  tiu  nomilain  linattou^  mm  tha  aalainad  pyritooi  Mptarit 
■laani'i^  aa  '  hardaoi^  matariata*  in  Maibinatkoi  with  anr  aitiflaiallj-lbi 
aompoaad  of  ahaik,  or  Inna  aad  olaj,  ground  and  aaloinad  in  tha  mannar 
HauUiuJ  far  mamfiMtatim  artiMal  oMnratL 

"  4.  Tha  miztore  of  any  of  tha  bafaro  daaeribad  marli  or  marktona^  or  pjritogi 
nptaria,  from  the  eoal  maaaon^  with  aa«k  othar,  or  with  aaj  of  tlia  witor  oasMtita  or 
limaa  now  in  ««,  or  the  matarial*  of  wltiah  tha  aama  ar*  ooMpoaad. 

'  fc  A  partieDlar  ptooaM  ct  grinding  and  poanding  oaaMat  and  matarlala  mixad 
thaiawith.  aa  daaeribad. 

"a.  Ha  «ouolidatioB  of  eamaat  and  »M«ridi  mlxad  with  nek  eammtb^aoBatifr 
■oa,  for  iormiag  Uoaka  or  othar  aolid  ahapta  in  ma«Ma 

"7.  A  proa—  of  making  artiflriai  atoaa  py  patting  pbatia  mal«aial«  batwaa*  latttaai 
or  otbar  coaveniant  hrma;  and  abo  aartain  ■Mtbodi  of  aaating  hdlow  parallalograaa 
ia  oamen^  to  ba  afterwarda  ABad  qi  with  oonaral^  for  walk  ol  artifimal  atoa^ 

"  a.  lliaiiaaaf  aldls,  with  flTa-TaoHa  aadar  the  whole  area  of  anah  kiln,  taehTanlti 

wmtiiilaaliiiK  witt  each  other  iaTariouadiraetiaa*  through  ^aoMbatwaan  the  briaka 

MpoaingaDdn  ranlta. 

"  %  Tint  Baa  <>t  a  briak  with  projaotionB  fo'  ooBatraeting  firo-Tanll^  aa  deaoribad,  tar 
ealeiiaing  naad%  narirtonet,  oaaaantii  and  other  ■Mt«riau  naad  for  making  matalUa 


GERAT^  boiBttra,wm.  Annngnent,  of  ratharaitiSaoBBatviB^  madeof  oO,  or 
hrdapd ■wax,  tbiekaned oaeaaionally  with  pnlremlant mattan. 

0KB1N&  A  mbatanoa  whieh  finnw  from  10  to  W  par  oent  of  bes^-wax.  It  may 
le  tima^  in  qiirjta  of  wine,  at  a  boiling  tamparatwai. 
ia*  remaina  dimtiTai,  and  may  b*  obUifMd  ttnm 
be  daeautad  liquor  by  evaporation.  Carina  b  whib^  analogoni  to  wa^  AiiiUe  at 
IS4''  R,  hardlyaoted  upon  by  hot  niMo  aald,  bnt  b  raadtty  aaiUaitad  by  bot  ant 
pharie  acid,  whan  treated  with  aanalioalkalmalyt^  it  boonrertad  into  margarieaoid 
•BdecTrtw 

CEBUDM.  A  paonUar  metal  dbeorarad  in  the  rare  mineral,  eaSed  frit*,  found 
only  in  the  eoppar  minat  of  Baatnaa^  near  Riddarhytta,  in  Sweden.  Cerinm  aitnetad 
"- —  'Ta  eblonde  by potaainm,  nppaara  •■  a  dark  red  f      >       >  -    --     >      —•-.i. 


•  V  P  ■     ■  ■ 

oaMmea  a  OMtalUo  Imtra  by  friction.  It  do**  not  eondnet  elaatrioity  well,  like  .other 
netab;  itbioAuible;  Haapaoifl*  gravity  b  nnknown.  It  ha*  ttaan  applied  to  no  na* 
iatiMaita. 


OgBIJSE.    A  name  of  white  lead.    Sa*  Ln*»  and  Wnn  LuA. 

GRim    Tlie  nam*  givan  by  CIieTTeal  to  niemaeetL 

CnAIHWOBK  b  a  peeo^  a^l*  of  teztila  fabric  to  whiah  boattry  aad  b 


,.«   nCoOJ^Ic 


8M  (TITAMWJgtWlltWllRAT^ 

CKUX    (OM<t  Fr. ;  iVfUi  Owm.)    AM>M«««<MmaU«fli«Mk 'wWti^  <ip«q«^- 
•ott,  doll,  or  wibbont  anj  ■ppeanoM  of  poliih  in  ita  fraetiir«,    lit  mwk»  gni^  *Di«' 
from  i-t  to  (-&     It  luiuUj  oontsiiw  •  KBl«  dUt^  almnliM,  utti  ozida  of  iroB.    tt 
nuLj  b«  parified  by trituntitHi  uid  etntiUtlML    Tb* •iUeBoni  and  ftirnolBau  inillm 
fnbndv  fint,  and  tfa«  fin«r  ebi^  |)utidca  liMtlBglD  tiMMiparnst«>t  Unddmrtw- 
aMuitod  witii  i^  and  obtained  W  rabridtme,  Wh«nthitipnia»d,iti>«*lfedwlliriilng 
•nd  Spaniah  iriiit«t  in  England  i  idUmmilnrMt,  in  OwBtanj ;  Uow  A  TWy*^  nad 
UxK  J>  if mAm,  in  Fnuie«.    PnredulkilMiidddiMilnMadilylndihileBnmtBia  aei^ 
and  the  MlolJon  aboold  allbrd  bo  pr««Mtata  with  «ater  a(  aninioaM. 
CHALK-Mut    Amlnwal.  ealled  dio  Jriwtojfifrtyt 
CHALK-AwmA.    SMtftt^orto^^^oM;  awAmagaetinmiBmL 
CHALK-redi    A  alaj  ooloored  wiUi  tlie  perozidB  of  bm,  of  whioh  H  iiiiiiwliii 
dMBt  11  par  ««<it 

COALTBBaTS  is  the  name  giTan  in  medisiaa  to  mpanftiou  of  iran.  The  mm* 
■freeabK  ■■■d  one  of  the  moat  MvarM,  (bma  of  aM  naedkina^  la  the  brnpivni 
ohtlTbaate  vater,  fOrwbiah  Mr.  Heory  Bowleg,  apotbaearj  in  DoWin,  obWoad  • 

CDt  in  Jnw  184t.  ThoMlowiBBia  hi>Tahiahlar«dpe:-JBIght<niMeaof  eryriiaK' 
dtrie  add  being  diaaotrod  in  about  bur  timea  ttiafa-  wdghtof  water,  baatad  tO' 
HO"  R,  are  aatniatM  wMi  poN  panside  of  Jrao,  hi  tk«  waahad  atati^  after  batag 
pradi^tatod  hj  ■nmonia  hem  the  hnie  n^hata.  The  adntion  i*  awoetened,  fla- 
vonrad,  and  efcargad  Ug^  with  earbotdo  and  §■%  ao  aa  to  naka  a  nry  palataUa 
potion,  agreeable  alao  to  the  atomaak 

I  find  by  analyda  tbat  IM  parta  of  Mr.  Bewlaj'a  briDiKt  dtrato  af  iron  eoBtoia 
SS-«  of  pera]ddat48«  of  dtrie  add,  and  S8  of  water;  aadlhat  a  da^ooaoaphialof  Ua 
dtalybcate  watw  aonUina  of  that  dtrate  a  quantity  aqniTalast  to  nearly  9  gralaa  rf 


ffimilar  eomponnda  are  alao  nMd£ed  to  be  made  with  attar  Wgaato  udtt,  m  tfco 
tartfato  or  laetAta  of  iron.— JVMm'i  Jtmfmai,  cdL  4Ta 
CHAMELEON  UNERAI^     V.*^**  «>nf«mid-M  hm;  kaotn  te  dMUMiy 

I  decoloring  other  oiganie  matlcn,  it  merita  dcacription 
abn  ia  twoatateat  one  of  vhich  la  tailed  by  deniataUiemaaganataof  polub,ai)d 
the  oilier  the  ainMuig«nU«  I  deaotlng  that  tha  Am  ii  a  eampoaad  of  aaangaale  aeli 
with  pottah,  and  that  the  aeeond  ta  a  eocnpoind  ef  ia:jmamftait  moA  with  the  aaue 
baae.  Thej  are  both  prepared  in  aeattr  the  auae  wayi  lh«  fotnar  by  faktuing 
together,  at  a  red  heat  in  a  eorerad  emeible,  a  uixtara  of  Mta  part  of  the  blad  pe»> 
oxide  of  naogMieie  with  three  parti  of  the  bydiata  of  pataah  (the  faaed  {lotadi  of  tte 
aoothecarv).  The  man  ia  trf"  a  grewi  eoler  when  eoU.  It  ia  IB  M  diMtdvad  ia  coU 
water,  and  the  aolnUon  allowed  to  aettle,  and  beeome  dear,  bat  by  no  meaaa  filtml 
for  fear  of  the  deeonpoaitloD  to  whkh  it  ia  vety  prone.  Whea  tha  deeaaled  liqaid  ia 
eraporated  nader  the  axhauated  raed*er  of  aa  air-yaMK  o*ar  a  aotfaee  of  anlphnila 
acid,  it  afibrda  cryatala  of  a  beantifal  greea  color,  which  ahonld  be  laid  on  a  alaaa 
patMia  brick  la  drain  and  dry.  nej  May  bo  pitautaul  ia  diy  ak,  b«t  abnaM  be  liapt 
la  •  weU-ooriced  bottle.  They  are  deeompoMd  by  water,  bat  diaaolve  la  weak  aalui 
of  poiaah.  Oa  dOating  tUa  macb^  deeoupoaMoa  of  fta  aall  «Ma«a,  wkh  all  the 
dMBtalaoaebaageaef  tiatt  nd,blne,  aadTioM.  Seaiettaiea  a  green  aolation  of  lUa 
aalt  beeomea  red  on  being  heated,  and  preaervea  thia  eolor  even  when  eold,  bM 
laaamea  ita  greea  hna  the  moment  it  ia  ahabea :  it  might,  thodWe,  ftamiah  the  ctattf 
TOtariei  of  ^  Januarina  witb  aa  adnurable  meana  of  myatiiying  the  wonhippen  at  Ul 
ahriae.  Tha  original  caldaed  BMaa,in  beiag  dlaaolred,  alwaya  dapoaitea  a  coaaldwaMa 
qaaatity  of  a  brown  powder,  which  ia  a  CDUponnd  of  the  add  aad  peraude  of  Ma*. 
g^Mae  coiabiaed  with  water.    Haeh  of  the  potaah  iiiiaaina  nndinagcd,  which  aaay  ba 


>  atrong  beat,  a 
•ah,  m  one  part 

and  two  parta  il  nitre.  The  maaa  it  to  be  diaaolred  in  watei>  and,  if  the  aolaliaa  ba 
neaa,  it  afconld  he  reddnad  by  tha  eauiioaa  additlm  of  a  f<rw  dnpa  of  aitrie  aaid. 
The  dariled  Uimor  ia  to  be  ef^orated  to  Oe  poiot  of  cryatalltwtioa.  Braa  1h« 
HMllaat  erjratal*  of  Ihia  aalt  have  w»A  an  liiirMan  rad  eokr,  that  tliey  appear  blacfe 
with  ■  greea  metallis  reflectioa.  Ia  the  ab  thej  gradnally  aaaame  a  ateal  giay  b*^ 
wkhoat  vndergoiag  aay  eaaantialrtaiigaof  aatara.  A  varr  Uttla  of  the  aall  ie<U«M 
a.large  body  or  water.  The  least  portion  of  any  organic  matter  added  to  the  aolalioa 
of  Ihia  aalt  redncn  tiie  oxjBaaganiB  add  10  O*  atalrfof  perooM^  vhleb  ptaeMMea 
rithwatni  aad  the  Uqaer  becomee  greea  or  oolerieaai  aMotding  la  dreUB* 


MMJllUj  Ifallll  111  fill  . 

p»jwi»  fTBA^Hy  it>uauu»d  fato  tl 

vitli  Um  pfodMlM  of  •  riak  pMa  aolMr.  Alter  ftddlsf  tba  BUgmatM  in  « 
Ihi  "whole  ta  to  bvanowd  (•  a  gaatl*  rad  hM^  in  ordar  to  daoonpoM  the  randDirj 
ifcltult  iifjuttih  kiikowi  nfitiiMtf  mangnn«t«of  potMl>,oliJorid«of  poUMiam 
lit  iiiimiiiii  if  iMimaiinii  It  fama  with  water  ft  deep  p««n-«iIonr*dMlntJOD;  vliicli 
whiD  boiled  niiiiui  s  faa  Nd  eolonr,  in  MmaeqiuaM  «f  it*  bae«Bi^  an  oijman- 
gHBtat  md  It  ooght  W  ba  dasaated  off  th«  ledioMnt  while  hot  Bj  cooling  and  atill 
Mara  iftar  (hrthw  avaparation,  Ika  oxyaagaTuiU  U  poUeh  mmiMm  in  er; aula  poa- 
iMiii  «r  (Mat  hKtr*i>at  towarda  the  end  aolonriaa  oiTatah  i^  ohlorideof  potawinw 

Bath  tta  above  wHt  are  readBf  deeoupoaed  bj  organic  bodiei  and  other  con- 
baatiUa^  wharebj  Ihef  have  tMr  acid  oonvetted  into  an  oxide,  with  the  diaaDgaoe- 
wmA  «l**jpm,  aad  the  deatmetlen  of  many  ragetabla  and  animal  oolonra.  'In  uia 
iMpMt  thar  raaenbla  tba  nilntaa  and  ehloratea. 

CHARCOAL;  The  toad  laiMnam  af  T^etahlei  gEfcaed  to  Ignitw  owt  af  toaiart  tC 
■k.  Ik  (he  Bfticle  Ouw»r,  I  hare  deMfibed  ihe  general  propeniM  of  cbartoal  and  (be 
riBlileet  Mode  at  nntdng  R.    I  ikaO  here  detail  the  beat  tjilemt  of  ——'•■"-""  j  Vhli 


1h  earkmiae  wood  aadef  a  meteable  coTerin9,thep1anof  innIn-,or  heapa,  ii cuplojred 
vet;  moeh  in  Oemanf.  The  wood  ii  arranj^d  either  in  boriiooial  laTeia,  or  ia  neartf 
TCMimI  o«««,  with  a  aliMW  dope,  lo  >«  to  rhm  cnaiial  iwnded  heapa  of  difler^l  eisca. 
Ike  toiDtf  ere  odM  lyiMK  mtikr.fig.  tit  t  the  laits  iMndi«g  mtiUr,fi^.  MO-  aai  UL 


Both  an  dlitribnted  tn  mod  the  nme  waf. 

In  diitricta  where  lb«  wood  can  be  tiaaiported  into  one  place  br  (Mana  of  rieer^  v 
■ooalaia-elidea,  a  drr  Oat  ipace  mmt  be  piiebed  apon,  nereencd  tna  itotma  and  Boodi, 
which  m>7  be  walled  ntand,  having  a  elighl  deelivitr  made  in  the  fronnd,  tfnnud  the 
centre,  oeefig.  Mi.  Into  thii  ipaee  the  tairy  acVl  wit)  parUallf  fall,  and  ma;  be 
tOBdneted  ontward,  throegh  a  etfrertd  rntur  beaeeth,  iato  a  eovntd  tank.  The 
nonlh  of  the  tank  mnn  be  ihat,  darinc  the  coaking,  wtth  aa  iron  or  alone  riab,  Intef 
with  dajr.    A  aqaare  iron  plate  ii  placed  orcr  the  inner  oriflee  of  the  gutter,  to  prereat 


J         U    being   ebdied  with    tual 

Fig.  94%  repieaeatt  a  walled  mribr 

'     lUlion )    a,    the    riatloa  ;    b,    Aa 

gntter  i  «,  Ihe  lenk,  which  ia  eoT>- 

ertd  with    Ihe   alab  d  ;    t,  a   tlfh 

which   aerrea    to   keep    the    gnlta* 

s  of  the  beapa  i«  famed  of  eara,  land,  atbea,  or  eoeli  other 
Mr  fcmd  ia  the  wooda.     Ther  abonid  be  hiadled  m  the  e«B- 
Ftmi  6  dan  k>  4  wedia  Kar  be  nqoired  fi>r  darring  a  beep,  aecnding  to  iti  dM  t 
' <d  rc^aiftaf  awat  ttae  t  and  Ihe  ilower  the  procea^  the  better  and  greater  la  (ha 

t4S  Charring     af    wood    h    notmdi 

(ff-ay*  or  Unmd*  ««riki),  figt.  Ml 
and  844,  diflcn  fhn  that  ia  the 
mtifar,  beeanae  the  wood  b  the 
kox/t  m  foeeceaivelT  charred,  and 
the  charcoal  U  raked  out  br  Uttle 
and  litde.  The  prodaet  ia  aaid 
I  lo  be  greater  in  thia  war,  and  alto 
betler.  UaeMt  bltleta,  0  or  8 
feet  toog,  being  laid  erer  each 
other,  aie  eorered  with  aahee,  and 
then  enrboDlaed.  The  HatioB  ia 
auuellutee  hoiiaontri,  and  aofaa 
thnca  made  to  alope.  The  length 
■■r  be  M  ftet,  the  bnadlh  • 
*at|  aid  Aa  weed  ia  hid  ere» 


wbe.  PilMmn  M«  perpoidieiilulT  lo  inppnl  tka  tooT,  aaSe  of  baB(b«  mi  1mm, 
tamed  wjtb  Hhet.  Pipe*  are  occMtmallT  laid  vithin  iha  upper  put  of  the  bmk^ 
vUdi  Mne  10  e*tck  utd  Mtry  off  now  of  tbe  liquid  producU  into  proper  luiki. 

Fig.  84B  ii  ■  Teniital  tMkrn, 
via  fit.  840,  ■  bBir  hirdVeje  *in>« 
a*d  half  craM  •eclioo,  ml  tbe  heiitia 
oT  tke  jMi-bMioD,  of  Chibeaw- 
nere't  kiln  for  uMliing  wood  ehu> 
CO*].  ■  U  the  «*^i  t,  *mic*l 
«ir-pip«t|  c  e,  bofitiMtal  Ban  lea 
•dmiuiag  tir  to  the  kiln)  d  4, 
■mall  piti  which  counnuucale  \f 
•hart  horiioatai  pi(ie«  <  <,  with  Um 
vertical  oneii  /,  the  sole  of  tk* 
kiln,  a  ci-d«  oT  brickworic,  npoa 
which  the  lavtr  or  jiiod  k  repoaM] 
i,  a  pipe  which  leads  It.  tbe  eiilen 
ki  I,  the  pipe  dealtned  lor  eanriaf 
off  the  gaseoos  maiur)  m  n,  ttole* 
in  tbe  iron  cover  or  lid. 

The  diitribulion  oT  the  WduJ  ii 
like  tbal  In  the  horiiontal  mliim, 
or  heapi  t  il  ii  kindlrd  in  ihe  ecn- 
tisl  Tcrtica]  canal  with  burning 
fhel,  and  the  lid  ii  coverni  with 
a  Tew  jaebei  of  eanh.     At  the  ha- 

I  inning  of  the  operation  all  the 
raoght  floea  are  left  open,  but 
thef  are  profreKirrly  tlored,  M 
oceacion  require*.  In  eight  kiln* 
oT  thii  kind,  IWO  dtcailtrt  at  oak 
wood  are  earbonixed,  from  which 
16,000  hectolitre*  pt  charecai  are 
obtained,  eqaal  to  64,000  pounda 
French,  being  about  25  per  cent. ; 
beaidei  tar  and  3000  vflii  of 
Wood    vinegar,  of  /Vom    2"    to  3* 

At  Croa;  upon  the  Onreq,  near  Meaux,  there  !i  a  well-eoaitneted  kiln  for  Baking 

iiuf.«bareaal.    Jt  reaemblei  uotl  nearl;  ■  tar-kila.    In  Jig.  G4T,  s  u  the  c)1iDdiicu 

eoaking  place,  whoae  inrrouoding  walls  ire  heated  bf 

the  flame  which  panei  through  the  intermediate  rpace 

b.    The  place  itself  is  divided  bT  partitions  oflirelilea 

S4'  into  three  stages,  thrangh  the  apertnre*  in  vhieb  tbo 

flame*  of  the  fire  c  c,  rine,  and  heat  the  exlerior  of  tba 

coakinf  apartiuenl.     In  order  to  confine  Ibe  heat,  there 

'  ii  in  the  enclosing  walls  of  the  outer  kiln  a  ejlisdriea] 

hollow  space  il,  where  the  air  i*  kept  atagnant.  Throqcb 

tbe  apertures  leA  in  tbe  upper  end  at  4,  Ihe  ituf  ii  i»> 

trodoced  i    they  are   then   *hnt  with  an  iron  plsle  ^ 

which  is  coTCred  with  ashes  or  sand.    The  fire-plaM 

opens  above  this  iperture,  and  it*  outlet  is  provided 

,    with  a  moveabte  iron  cover  g,  in  which  (here  is  a  Hnall 

'     bole  for  the  isfne  of  the  gaie*.    The  *ole  of  the  kila 

eoniitts  ofa  c»l  iron  *lab  k,  which  ma;  be  rmifed  bjr 

mean*  of  ■  hook  i  upon  it.    This  is  drawn  bai-k  after 

the  carbonization  is  completed,  whereby  the  charcoal 

falls  from  the  eoaking  space  into  a  aubjacenl  vault.  Tbe 

volatile  product*  are  carried  off  by  the  pi|>e  k,  and  led 

into  the  condenaing  ciatem  i  the  gases  etoping  lo  tlM 

Ire^taee  where  they  are  bamed,    Tlie  iron  slab  i*  protected  Iiom  the  corrosion  of  ths 

acid  vapoi*  by  a  layer  of  coal  athe*. 

CHASCHISCH.  Hadiehjia  not  thecorr«ct  term  forthisnarooUodruR,  for  Hadeehv 
meaiM  tpUgran;  the  true  name  is,  according  to  pronunciation,  ChmekiKh,  the  Arab 
word  for  hemp  [Cann^nt  xtfiva).  By  this  name  all  intoxicating  dmgs,  wb<i*e  chid 
MHutituant  is  thi*  hei-b,  are  well  known  over  the  whole  of  the  Ea«b  The  mo<le  of 
prepaiiag  "*'*"'' '"^  U  the  followiog : — 


n«lop*NBd  an  tbctiDdar  p«K*of  llialiainp  plant  aKeaneotadafUrthapartod  of 
l^^^■«^t^^u^  iiuA  mud  fcapt  lor  wb.  It  mart  tn  premiMd  that  tb«  hemp  ulaat  U  id 
tka  East  dlatiBniihad  br  i^  ilareotie  propertiaa.  although  botauiiti  am  nDable  to  detect 
Mj  JMawea  DetweMi  thiaand  thaEiiK^)«»Dq>eeiaa.    The  dried  hemp,  or  ohaKhiao^ 

let  BoBadiab^lmttar,  oroOfWith  a  little  water;  the  filtered  prodnatuemplojed 
K  all  handa  of  pattir. 

AmL  Povderad  m  HPoking;  SorlOgr*.  oftfaa  powder  are  moked  fromaeommoa 
fip*  {buMk)  with  ordlnatj  tobacco  (HMm^  or  Irom  a  water  pipe  (iwnyMla)  with 
aaodi^  kiBd  of  tobaaoo  (lamMcA,  Tlie  tombaki  i«  probablj  the  leaf  of  a  ipeciea  of 
Idbalia ;  it  ia  Muokad  in  a  oargialct  and  i*  nacommonly  narooctio ;  no  much  ao,  that 
it  k  ofdMarily  MaMied  in  watM^  for  a  few  hoan  before  it  it  naed  to  weakan  i^  and  the 
pipe  la  charged  with  it  whOat  it  ia  ^at  wet 

trd.  Foratad  with  tragaaaatb  mneilage  iota  p«atile%  whieh  are  plaoed  upon  a  pipe 
«d  aiaakcd  in  afmibr  doaaa.  lleae  two  laat  prcpara^na  arc  lo  tanned  mtot  («frar 
ii  the  Arab  word  lbr"aMri^;  they  are  the  moat  active  of  all  the  pTeparaUona  of 
abaaaluaeh,  and  the  fiiat  pipe  wiQ  cant*  ecrebral  eoi^vtlon  in  badiucn. 

4tb.  Hade  into  fto  aMotaan  wiA  dataa  or  figa  and  honef.  "fiiia  preparatton  ia  of 
adariibi«wn,BhtMatUael^ool(iDr,  aodtaateaofdatciaodhcmp;  it  MlcaaaetiTe  than 
thacBar. 

fith.  LaiU;,  aoather  aleotDarj  ia  prepared  of  the  uae  ingredianta  with  the  addition 
af  apicea,  doi^  einnamon,  pepper,  amlier,  and  lunak.  lliia  preparation  ia  naed  aa  an 
aphrodiaaic. 

Chaaeluirii  ia  taidnottoprodneaitapor  bntthemoatplaaaantipecieaof  intosicatian. 
The  penon  under  ita  inaoeDOe  faela  wiOk  perfect  eonamonaneaa  in  the  beat  of  aD 
btrnMua;  all  inprcaaionafMmwilhoiit  prodoea  ^emcatgratefol  acnaationa;  pleaaant 
Dlaaoaa  paia  btfore  hit  eTat^  and  he  faela  eomfortablj  bappy;  he  think*  hinuclf  ^ic 
happieat  man  on  aartlv  aad  th*  worid  appaara  to  him  ParadiaB.  Prom  thi*  iniagisatire 
Mate  Im  paaaea  into  the  evarj  day  atat«^  with  a  perfect  raoollectiaD  of  all  aennthKi^  and 
of  CTcry  tlkiag  he  baa  done  and  of  eTRj  word  ha  hai  apoken.  The  effaata  of  a  eon- 
tinned  nae  ^the  Dareotie  are  emaciation  and  nerrona  debiliW. 

CHEEiiE  {auipemlien  tf).  Cheaaa  of  Mrtaia  dairlaa  and  dlaUela  ia  apt  to  nadergo 
a  nnarkablc  deeompoaition  whereby  valerianic  acid  U  foraied.  -  Mawra.  JQenko  and 
I^akowaidiatiUad  along  with  wateratnrbid  ammoniaeal  liquor,  which  beinK  rcdiatilled 
along  with  aoma  anlphurio  aiiid,  and  the  prodvct  nanlmkUied  by  bar|rta%  the  reanltinK 
aaline  eompouDd  prorad  ta  b«  die  Talerianate  of  that  baa^  mijwd  with  oompounda  or 
bMvric  acid,  eapnrio  acid,  caprylic  acid,  and  oapric  acid.  Ilia  aheaae  waa  from  Umbonrg. 
Valeriania  aeid  waa  (band  by  M.  Balard^n  the  cheaaa  of  Ro^vrfort 

CUICA  i*  a  red  eoloniing  principtc  made  tiM  of  in  Amenea  by  aome  Indian  tribea 
ta  ataiD  their  akiiM.  It  ia  extracted  from  the  b^fneiu»  dUca  byWling  it*  lea*aa  in 
water,  deeantiag  the  daeoctJoi^  and  aUowins  it  to  aettla  and  cool,  whan  a  red  matter 
Ula  down,  wliidi  ia  fbraied  into  oakaa  and  aried.  TU*  anbatanoa  ia  not  fnaible.  and, 
Whca  InriMd,  diim*  tha «nm«  oto  at  aaimaJ  bodieado.  t  fihwolnUeM  cold  water, 
vary  aotaUe  in  akobol  a«d  ether,  hot  after  Uw  eraporaiion  of  tbeae  liquidi,  K  ia  rreovcrr^ 
•■ehanaad.    Fat*  and  meinona oila  bMhdiwnlTeii.  It  iaaolaUe  IneartaoBatedaadei'- 


a  killer  maucr.    ChUrise  makca  ii  while. 

The  fSTagea  roit  this  pigrnent  with  tlie  (kt  of  the  eaymaa  or  alligator,  aad  mb  their 
■kina  with  the  Buitnrc.      It  =:lj  probably  be  lamed  to  aeeonnt  in  the  arte  of  civilised 

CUUCNET.  (C&mtWt,  Fr.t  BdMiultim,  Germ.)  Cfaitmey  ia  a  modem  inveslion 
ftr  frenotins  the  draajAl  of  flrra  and  carrrias  off  Ihc  mohe,  iiilnida»d  inlo  Englasd 
ao  late  at  tlic  Me  ef  EliiahMh,  ikoafh  it  Mena  lo  have  been  enplored  in  Italj  100 
veara  Mbrc.  The  HcMaae,  whh  all  ibetr  IniDrioM  rcAnrmenta,  araal  have  had  (heir 
EpicDrean  eoelierT  placed  ia  perpetoal  jeopard ji  fnimlheirkilcheaBrei,  which, bailntBo 
veat  bf  a  vertical  Innnel  in  the  walla,  diaeharsed  ihrir  unoke  and  fVeqnenllT  their  lane* 
at  the  wIdJov^  lo  the  no  amall  alarm  of  their  ociglibon,  and  anaojanoe  of  even  the 


Yhc  firal  peraon  who  loaght  to  invcatigate  the  ireneral  principle*  of  ehinner  dranihli, 
u  tubtervienejr  lo  manuracturinf  catabliihmcntt,  waa  the  cclebraied  MonlMlBar.  Ai  Ike 
aacenl  of  bcatrd  air  in  a  coodait  depend*  upon  the  dimioatain  dT  it*  rpecific  Itravil)',  or, 
in  Dlher  woida,  npon  Ibe  increaae  of  iu  volumr  b;  the  heal,  the  aKcniional  force  mnT 
■c  deduced  Iroo  Ihe  diSarenee  bclweea  the  deuit)  of  ibc  cfaulic  Bnid  in  the  iMctiet  9t 


^.oogle 
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JwcUmne7,«iidi]l'lUnterB*lMTi  tint  h.liimin  tU  ili*iMi  hifiliW  nf  tfct  htgw! 
tai  eilcnul  nlumM  afcluUe  fluid  wofjfotai  la  be  ndaecd  to  Uw  waw  dmHtf. .  la  Iha 
Utter  our,  the  Telocity  of  the  ga*ea(u  prodBcttef  ooMlwriiaB  JD  the  ioteriM  oTlheebi*- 
aer  li  equal  Id  thai  oTa  heavibodjlet  (kUIiQisa)iti(ht  aqiMllotkedifivaMaiBlieighl 
of  the  two  aeHal  columu. 

To  illiutrftte  IhU  pmitioo  br  aa  example,  let  u  ewwide*  th«  linqiltt  cue  of  a  chismey 
of  TcnliUtiiHi  foi  csiTTiDg  OS  iiiDl  air  fnun  a  Taetorr  wT  aa;  kuid  i  nul  mppoae  tint 
(he  lunoel  of  iroa  be  iaeaied  Ihrauilunt  with  atcan  «  iaitgim  FUr.  Bnpfota  M* 
loonel  U)  be  100  ;ardi  high,  IhsB  the  weigU  oT  the  eduBk  cT  alt  ia  it  vUl  ba  W  (hat  af 
a  eolann  oT  citernal  air  100  jtii*  high,  auomed  at  3P  F^  iarwaalf  la  it*  eipaiiaiiB  bf 
IWT;  tbsl  i«,  a*  1000  it  to  1375;  or  aa 72727  i»tolOO,  The  wdnmn  of  estenial  air 
at  32*  being  100  yard*,  the  iateriiHl  column  will  be  lepreMnted  by  T3-7!tT  i  and  the  diC 
ferenee=?7-S7,  will  bethaamoDni  of  unbalanced  weight  at  preware,  whieh  ia  the  effec- 
tive eauKof  the  Teuiltatioft,  Calcolatiag  (be  Telocity  of  eumnt  due  lolbi*  difference  if 
weight  by  the  wetl-known  roiinala  for  the  fall  of  heaTjr  bodiet,  that  ii  toMy.Miltipljiag. 
(he  above  differenee,  which  ii  87-Z7,  by  the  conHaX  (kewi  19.8S,  and  etuaeUng  the 
•quararoot  of  the  predrntt)  Ibw  VI9-6SX  S7-X7K9>-l3«iII1)etbeTelec[tT  inyairia 
Mr  •ecMtd.  which,  tnnlUplM  br  H,  gbea  «^  IbeL  Tht  ttuntity  of  air  whieb  ^mc* 
la  •  •eeend  w  obtuacd  (tf  covae  bir  nnltirljriiic  tk*  auM  or  wnM  MCibMi  of  Ibe  tonnd  br 
thiiTetodty.  Ifthal  erctioa  ii  half  ayard,  thatia  =  aqaadiang1e31  feel  by  3,  we  rtid 
hare  33-13  X  0-5  =  Il-fitt eabiarwta, « 3191  MMe ftet. 

The  proUcm  baoome*  a  lltUa  mon  eompUeaied  la  calcaMng  lb«  velocity  ef  tir  whkk 
hai  lerred  for  eomboilion,  becauie  It  hae  changed  Itt  nitnre,  >  variaUe  prnponioa  of  !(■ 
taygangae  of  apceUc  gnvlty  l-lll,  being  eoMwte4  lM> ewbeHk  aotd  gaa  of  tpeaific 
grariiy  1-0S4.  The  qoanliv  ef  ait  fwaad  thtangh  well  eoittiteted  fimaeea  nay,  in 
gcaenil,  be  regsided  ••  double  of  what  it  riaoiutty  *W weary  fttMbaelinn,  aad  tlw 
pn^Kirtioa  of  carbonie  aeid  gtaentei^  tbeteRn,  aal  eae  half  of  what  it  wooU  ba  were 
all  the  oaygea  BO  oombined.  The  InereaMof  Weight  h  ■adhbonMd  alritf  the  leaiperatara 
or3l2°,  Dvar  thatof  pnreairaqBaUyhaUadibdiiglaltea  into  •eeoaul  in  the  preeediag 
ealeuUtioo,  will  give  ni  aboat  IB  yanb  <r  ST  Ael  par  weewd  fbr  the  vriodty  la  a  ehioi' 
My  100  yard*  high  ineaced  la  etcam. 

Sach  aK  the  dednetiou  of  theory  i  hot  they  dtffei  eoDildenbly  Ihn  praelled  raaalf^ 
ia  coaKquence  of  thefVielionof  the  air  apon  the  lidHcf  the  eUnmeyt,  which  TariotUlt^ 
wiM  with  It*  form,  leagth,  and  qaalltjr.  TbedirBetkaaBdforaeofthe«iad*Bl«oeierelaa 
a  trariable  inHueacc  upoa  chiuMy  fkrnacc*  difeready  nualad.  In  ehikmey*  nada  of 
wrought  i'lni,  like  Ihoae  of  iteaMhoaH,  the  leMgetatloa  h  eauideraUe,  and  eaasea  a 
diminution  of  velocUy  Au  greater  than  what  oeinura  in  a  ftetotr  (talk  ef  wdl  beilt  bridt  - 
work.  In  eompariag  tha  nnabera  tanlling  ftaai  the  triali  tnada  oa  ehimaeya  of  difr 
fcrtnl  material*  and  of  difftreitl  fbrna,  i(  haa  been  coadwied  tkat  Iha  ebatraeHaa  to  Iba 
draught  of  the  air,  or  the  dednelwa  to  be  mula  ten  the  Iheardieal  velodty  of  tOmx, 
i*  directly  proportional  to  the  leag^  of  tk«  ehiomaya  aad  M  tha  iqaBre  ef  the  nleeitr, 
and  InterMly  to  their  diameter.  With  an  ordiaary  Wfooght-lcaa  |4pat  (tf  Ann  4  iaehei 
10  0  inehe*  diameici,  attached  to  an  ordinary  atove,  bniaiag  good  cliaraod,  the  differtaea 
la  prodigiooi  between  the  Telocity  calculated  by  the  above  tboDeatMal  rale,  and  that  tb- 
terrcd  by  meaiu  of  a  Kop-watch,  and  the  aaeent  ef  a  puff  of  tmdt  fVom  a  little  low, 
dipped  in  oil  of  turpentine  thrMt  quickly  into  the  Are.  The  chiaiaey  being  46  ieat 
htehfthr  temperature  of  the  atmaaphafc  M*  Fahr.,  the  veladty  per  aecmd  waa, — 
Mt^tenperature 
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To  obtain  efagniity  betwem  ealeatatJoa  aad  oparinwat,  aeroal  eiiaanelaaee*  hmI 

ba  inlrodueed  into  our  tbrmulm.    In  tha  fint  place,  the  theoretieal  velocity  mat  ha 

multiplied  by  a  factor,  which  it  diflcreat  aecotding  aa  the  thwaay  it  made  of  briek*. 

potteryi  abeet  iron,  or  caU  iron.      Tbia  factor  amat  be  maltiplied  by  Ihe  a^Dare  root  or 

tha  diameter  of  the  chimney  (aanoaed  to  be  ronad),  divided  by  ilt  length,  increaaed  br 

Ibtv  time*  it*  diameter.    Thai,  fbr  pottery,  it*  exprenion  ii  2-06  VrTT  I  ^  being  the  da- 
•aatar,  and  l  the  ler^lh  of  the  ehfnney. 

A  potieiT  ehinmey,  33  feet  high,  andTlnehet  In  diameter,  when  the  cieeM  ofiUnFan 
temperature  above  that  of  Ihe  atmoBpfaere  wai  209°  lUr-  had  a  preature  of  hot  air 
eqaal  to  11-7  feet,  and  a  vekidty  of  7-3  feet  per  aeeond.  By  ealenlalln;  Dam  Ihe  last 
ftniak,  '.be  aame  nauber  vefj  nearly  it  obtained.  In  none  of  the  eiiMlmenta  dU  the 
Tekieily  exceed  13  ieat  per  teeoad,  when  (he  dUTereaee  cf  UmpcntnTC  wa*  more  than 
4I0>  Fahr. 


D,a,i,ze,..,,GoOgk' 


r,  wch  M  lb«  iwnlad  br  Dr.  WrtMlM  i  tkMsh  Wi  lutiMNnt 
4dm  Mt  Mcm  U  taf«  bMa  ■nUi'  ^  )h  v<t7  iapaiMB  utbn  ta  anM«ri»g  the 


If  iioB— Itgrf ifchdUuiMM  infeM  wMar  W|M,i^  lae  ipHMcoli  o 


IVi  1k8  klBMl  iMilmlig  tUbft  tW  fMMiMHt,  u  itanOMt  kr  Dr.  WcMmIm,  I 
Ibnd  il  ■iiiwiij  to  auaeh  •  Mop-cnk,  ia  (Mto- M  m  of  tfea  ^^m  «t  tkc  ebkMtr, 
«Ma  I>IkI^  Ike  •rrlwM,  *  allow  tt  in  tci>«  laH  la  *  iMpw  MM  ofa^tMMBt. 


«MilujaMNMUM«rttoaHnd«M»r  Mttt  Mm«ribe«ai*.  SbM>dU«fc. 
Tfctiea  of  i]>t  l«gi  rf  a*-if>hd»  Cnm  tW  y«rf«a41wlf  ttMgw  wit  BiMMfwilr  Ihe 
llM«r  the  Itfd,  thia  B^MtaMt  AoaH  ka  Made  Mrm  IfUair  tha  barbMid  plpa 


tkMtr  iatoa  nidall  bolt,  bsMd  klo  Ow  cfctaMf  ttrf^  «  difflM  Ibfawh  (1m  hsMa 
tar.  O*  natlf  Mral^  Ike  tibftoik,  tb«  dUbnaaa  af  aiMwiikwltaT  pnaan  air- 
MOMdiaf  Ui  Iks  ek^ar  ANM|kt,  will  ta  laiaillaliirT  Mkuad  kf  tha  aMa«  aftke 
JwiUta  hne  af  tka  Mq^b  to  tka  tnAB>.  Thto  nolUcMiM  af  aHiMf  fv^f  tkt 
MpaiiMii  10  ba  roAIr  nMiM  kr  BgalK  Aattias  off  tka  dmnfM,  «kM  iha  ak  wffl 
tlowlr  i»-calcrtbearpliM|bcMa*olb«Bi4«ttia|rrak«  oT  Iks taraaater la  ibnM  tale 
1baMD^«Mk,k«iM«kMMMiaillrJoMi  wbrnk;  IB  Juattoa  ba  to  atowad  la  nan 
to  tka  nn  of  tka  aade  la  ika  MUM  aT*  ftw  H«a»^ 

0>t  of  ■an]'  eiperiuaau  uada  with  tkU  laMnODML  1  AaU  tMtat  VTMif  >fWi 
'toeriUng  a  few,  -wtrr  omMIt  pctftraad  at  tk«  k(««cnn  rf  Mtan.  TMoaa,  BaB> 
buT,  a»dBaxloi^an4  eT  Sir  H.  Men,  Bvt^  ani  M  tbc  —^iae  fciHiy  of  Mmm. 
■nitbwaitet  ia  tbt  latter  af  whkk  1  wm  MaiM«4  b;  Cnuia  BikMM.  IntkalM 
Iriab  M  Ike  brewericB,  the  e*d  af  tka  Mop^ocb  aMAiJ  to  (ba  dlicrwlial  iarpMattr 
•wm  lappHraaad  whk  kfft  airfawia  fcWtota  tfcaatwriar  yaip  koltof  tka  fanwet 
doornf  a  «or(  «op|)ct,  eHiBtnlNtkf  witb two Bprigbt  paraM ehlBaen aack  II iBdaa 
ifaara  ud  SO  ftet  blfb.  Tha  trawaa  baaing  whb  ftif  hi  watapa  lataaakr  at  Ike 
(be.  Tka  w^mtmmt  af  the  level  belag  parftet,  Ae  Mop^oA  arWce  waa  a^ae^  mi 
*e>Mtioa  leial  «r  Ike  «a  aad  WBIM  n«a  aUadilr.  a^  llairf  a*  If  faikea,  eemepaadha 
to£|jt  c=«-]Hof  IkiA  of  waMT,  or  acatBiM  «f  air  N-Tftalkigk.  nwdlfmM« 
cf  praran  Indfeatn  a  rdodtf  of  SS  fret  per  Mcoad.  fna  •eeoadtet  of  toperkieab^ 
a«  eitremitr  or  the  Oop-oodc  tn»  loieited  inta  a  kole,  bored  threufk  lk«  «klBBer 


italk  of  [he  haOsr  of  a  Baohoo  and  Watt  aleaiD-e^lne  of  twentr-kot«e  po*"- 

ifthti  ckimncT  wai  naetlrlS  hdiea  tqnare  at  the  lerd  of  the  tend  hol^  aaa  n* 
ft  roee  SO  Ifcel  abore  it.     The  flre-fnte  waa  tbont  10  Ibcl  fcebv  tttt  lenL      Oa 


•andng  fiillT  12  Ibt.  af  tbe  beit  coal*  homtf  tor  eaek  horaa^  power,  or  aeatlj  one  tM 
■od  a  tbird  in  twelre  boon.  If  we  dirtde  the  nnmber  2}  I7  8,  tbe  qootieat  fUt  wOl 
repreaml  the  nvetfoaal  part  of  1  inek  cf  water,  nipponed  in  the  ijpboa  b;  tbe  1^ 
babuwed  prcBtnre  of  tbe  •UooaplMre  tn  tbe  said  cbimneT  t  which  eoTTetpoDd*  to  19}  Ibal 
•T  air,  aM  iadicatc*  a  TdocHr  ia  tbe  eblmiieT  carrent  oT  35  ftet  per  senwL  Tk« 
eoanoDptloB  of  foel  wet  and  aiere  eott*iderBUe  ia  (he  imsienae  frete  noder  the  won 
copper,  thao  it  wa«  voder  lkeiiean»-eB(tBe  boiler. 

Id  mf  experimeatt  al  Meiart.  Bratthwaile'B  ftctorj,  the  maxiinani  diaplacniwat  ef 
(he  jnnetioa  line  waa  I  Indt,  wbtfl  the  diflerenlial  (d  and  water  barometer  wai  {daced 
ia  lureet  eommankatkn  wkk  a  dltmner  IS  inchea  iqnare,  bdoBfcing  to  a  iteaai  boUer, 
••1  when  the  >re  wa«  aiade  to  bom  «o  flerceir,  that  dd  openinf  the  aafetj-valTC  of  (he 
boOer,  the  exeeai  of  fteaai  bejood  Ibe  eonaamplian  of  the  eniiHe  rmhed  oat  with  each 
Tioleaee  M  to  JUI  the  whole  prenlMa.  Tbe  prenorcoT  me  eighth  of  an  ineb  of  water 
deaolM  a  rdodtj  of  dr»^  of  ZM  feet  per  leeaiid. 

In  bnildiBK  ehinueT*,  we  riwtild  be  careAri  to  make  Ihekr  area  rather  too  lai^  th«B 


»  idibII  ;  beeame  we  can  laadDy  redaee  il  to  mt  dennd  nae,  by 
"   bottoia,  or  a  damper  plate  applied  la  " 
r  polleyt.     Wide  ebimneTi  are  not 


plate  aear  it*  bottoia,  or  a  damper  plate  applied  to  itt  ink  adiaitable  by  wirea 
—■■      ■■  HaUe  u  aarrow  oaei  to 


oAea   eoadaeted   into   oae  *ar1ieal   eUmae]'  ■ 

«re>.:io>,  and  inereaaed  powef  of  drangM  In  the  ■e*eral  fire*. 

Vat  Improremeou  hare  been  made  in  thia  eoonlrr,  of  late  r**"*  1>  baUdnif  tMa 


nCoOJ^Ic 
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ftr  tiNB  boilan  ud  dknical  fiiiMMa.  iMitU  tt  naanati^  ■■  MfMrfn^  Mr 
(Mffaldins  «f  timber  round  the  chimBey,  for  Iba  hriokkrcn  >«  ■<ud  *ft  m^  I" 
pkM  tbetr  mmttklM,  |ri|«M-hidei,  or  reemut  tue  left  «t  icgukr  inl«rTal^  ■  few  feet 
■l>iti  vitkia  Ike  thimmtf,  fer  racel*iDf  lb*  end*  oC  itoiil  woodea  tare,  whieb  an 
Uld  aenm,  to  u  to  fenaatpecie*  of  lenpenrj  ladder  in  the  iUertor  of  the  IobbaL 
Pr  nie«ae  oT  Iheee  ban,  with  the  aid  oT  mpea  aad  patten,  ererrtbiBi  w^  be  pm- 
jmdTdr  hnrted,  fer  Ibe  baldiac  of  Ibe  Uglieet  en|iB«  or  altar  nalki.  A>  expert 
taiddarer,  viib  a  baadf  leborer,  caa  ia  thie  waf  raii^  In  a  few  watbi,  a  eooudetaUe 
abtanPT,  40  feel  U^  5  feat  B  iaetai  (fMre  oataidet  3  fert  8  meheainaide  at  tta  base, 
S8  inehar  onnidis  aad  20  iaebei  iaude  at  Ibe  top.  To  AeiUtaie  tbe  ereetwa,  aad  at 
Ibe  euK  linw  incraaw  tta  adidiir  of  aa  iaaalatad  aialk  oT  tUt  kind,  U  i*  tallt 
vitb  tbree  or  Bora  aneaewira  pKatha,  nr  ncadana,  aa  i^wa  in  fig.  381.  It  ia  netea- 
Mrr  lo  make  aaeb  ebfaaaara  tbidt  aad  aabataatiBl  aaar  tta  liaie,  ia  oado-  ttat  Iber 
Bar  antfain  de  Irtt  rtelewe  of  tta  fir^  aad  praeMl.lta  aaddoa  diwqMlioa  sf  tta 
taat  Wben  bmbt  het  are  eeadaeled  ial«  om  cUbimt  Malk,  tta  area  eT  Ua  latttf 
•beold  W  aeadr  eqnal  ta  tta  laia  af  tta  ana*  ef  tta  fermer,  or  at  IcMt  of  m  naay  of 
thwn  ai  ahall  ta  fatac  riaMltaaoaodr.  Wtaa  tta  pmdaaa  of  cMotaatin  Bum  tmj 
■  faaaoa  laaat  ta  aawdaeled  dowawaida,  ia  oriar  to  caler  mnt  Ita  botKo  of  tta  aaia 
•laOi,  ttar  «!■  not  *om  of  aatil  Ita  knreat  part  of  tta  ^onael  tataated  tj  taniM 
aana  weed  ataTtaga  or  aliaw  ia  ii,  wtartbr  tta  air  ■n'Ma  la  wt  aeaJOK.  IbmbIk 
Mel; aAar. IdadliBS  lUanaMkat  lia  at  Aat  ipoiiitaoiitaa  mat  ta  ahai  bj  «Ucb 
It  waa  iatiodaeadt  oltarwiie  Ita  diaogfat  of  Ue  fanaea  voaU  ta aerioai^  impadad. 
Bat  lUa  prac^iiwi it  teMoM  meeaaaiy  la  freat  fedoriaa,  wtaro a  oartain  depoa  tataat 
ia  8iw«ra  maialaiaeJ  ia  tta  Baat,  or,  al  loatt,  ttaold  be  preecrrad,  bj  atattiaf  tta 
4>^ir  plate  of  eaeh  taparalt  Bae,  wbtutTUi  itaowafliraaae  aaatM  la  art.    SochehiH- 


■f  Meao-elabh  lo  aaeaia  ttatr  brick«adi  agaiaat 
ItaAunkheiw' 


Ita  iaillratiOB  of  raiaa,  aad  ther  dmaU  ta  Aunkhed  witb  matallia  co«da«tiag  ladi,  la 

paleei  ttaa  ftonatplotiaM  of  UgbtnfaiS' 

Whea  MaB  dwoMii  Motet  an  Med,  with  Tety  daw  ecnbaatiwi,  at  bat  beea 

r,  ttara  ia  great  daager  ef  the 


olborwafdiiVBleeaaorareied  bj  bea^  tbatfawoot  paitoa  wilidaaoead tbnmah lb 
■flta«!4kiptl,aadtaTtf)Ueedl^  tbelifhttr  air  of  tta  apartswnt.  Dra.  Pricatler  aad 
DatlM  tave  long  ago  abowa  tha  eo^oiklence  of  Ibaaa  tw»-IUd  enaainf  eorrenla  of  air, 
avea  ttnMfk  tta  aabataaee  of  Moae-ware  Inbaa.  Tna  eoDaoar  c^  boat,  aad  talabrilr, 
alita  require  eirid  oombiutioB  of  the  fael,  with  a  aoDowbat  briak  draught  inalde  of  tba 
■hinae}:,  aad  a  osrteapooding  abstAetian  of  air  Avm  the  apartment.  Wboletfn 
■onlinaoM  vMlilalion,  nader  Ifae  onUnarr  dremnttaoeet  of  dwelling  bontei^  eaanol 
ta  taearad  ia  aaj  other  war.  Were  theM  mephitie  itove*,  wbieb  tave  been  of  lata 
aa  ridieoloaak  su&d  ia  the  pablie   printi,  geneiaUf  iatrodneed,  the   henltr  would 

,  qaadnipled  to  topptv  the  domaad  for  medioal  adTioo ;    foi 

bandaclia^  MuMm,  aarroa*  aliment^  and  apoplexf,  would  become  the  ooutaot  iomatee 


ta  immediatriy  qaadnipled  to  topptv  tta  demand  for  medioal  • 

«^  MuMm,  Darroo*  aliment^  and  apopUxy,  would  become  the  oonit 

inhabited  nuuvuon.     Hu  |diaBomau»  M  (ta  grotto  of  Pauiilipjio . 

be  dailj  leallasd  athome^  aaiaog  thuae  whoTontaied  to  recline  uponaoiu  in  nich  car- 

boBabed«partmenta;«aljiaateMofapnpp;b«UKtnSaeatedjnvf<mp0r<,biunaDbeingi 

woaU  taaaaciAce^  lowre  two  peon;  VMtb  of  hel/Mr  ((iaa. 

"Ae  Agnrca  apon  the  fellowiag  page  repreaant  one  of  the  two  dumne;^  reoentlj 
■eroetodat  tta  Camd«n  Town  atatiao,  far  the  tlaain  boilera  of  tha  two  en^naaof  M 
hora*-p«w«r  eaeh,  belo^ing  to  the  London  and  Birmingham  Eailway  company.    Theaa 
•Qgiaaa  Itan  drew,  ttair  tnkin  4it  earriagot  up  tta  inoTinod  plane  oiF  Hampatead  HiU. 
'The  ahiaiaafa  ware  detipied  by  Bobert  Stephwaon,  Ea^  aogineer  to  tta  CompaaT, 
eaaqntad  by  TiUiaai  Cobitt  Eiq.,  of  Ora/t  Ina  roa<k  —  and  do  equal  bonour  to 
both  gantlBMM^  being  pratably  among  the  moat  degaot  and  inbatantial  apeciiMU  of 
tthii  atyle  «f  enliil«otiiro  in  tta  world.    In  the  taotion,  j^  84B., 
Are^aeteotaabedof  ««iun<i^  Sfoet  thiok,  and  M  feSt  aqnaret 
a,  briekfootjoBtetin  oement;  the  lower  ooncae  19  feet  aqnara. 
tv  Br«nl*y-iail  atone  baa^  with  a  chain  of  vrooght  iron  let  into  fL 
-  a  portion,  U  feet  high,  cuned  to  a  radiua  of  118  fae^  biult  entirdy  of  Kaha 
— m,  (a  pooaltarly  good  bind  itt  briak*)^ 
iftluilltsf  UaJm  poTioun  in  mortar. 
Xt  ditUs  baik  bem  tta  inaid^  without  exterior  leaSoldins. 
.^  the  aa^  oraamanted,  (ai  abowa  iu  the  plan  aloagiidcj)  with  Furtlaad  tUm^  tha 

' ' — ' — g  tied  ti^tether  wilh  copper  orampa  and  aa  iron  bead. 

'    "  '  *'    [a  of  the  top^  npon  an  ei 


.„  Google 


in  of  lli«  femidatim,  npon  an  aala^ad  cmIc 

1^  at  th«  1«*«I  of  Um  entraiiM  of  th«  Uu^  m  mm  b 

■Uratiaa  of  tt«  ttummaj. 


I  ligtitaiag  oondnotiiig  rod 


(BWm  it  CUn^  Ft.;  OWiMiiJeJW  7\i*(*,  Germ.)  Tlw  fln«rt 
[il  pigiiiait  it  Mldom  inrt  with  ia  our  nurkaU  Aaaarding  to  ■  do- 
KtnaM  book,  it  u  lu&de  from  tlie  eondcTi>ad  mrak*  or  loot  of  baraad 
•B04  wh«n  of  Um  1>at  quality,,  it  tiu  thk  odoor.    Molt  of  tho  CUaft 
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. ^_.. _    __„  _ „    .      ^  oominonlf  nuda  fivm 

Cr^im«at  m  ■»'  iUd  ;  but  Mngl*!*  amvan  Moally  irelL    A  good  imiUtipa  dmt 
mado  br  diatolTing  iiiafdus  in  warm  watar,  with  tba  additioD  of  m  raiy  littla  slkafi 
(•odaJL  to  (bttroj  it*  gdjitimitag  pov«i ;  Hid  inooi^ratitig  with  th&t  lalutioii,  b;  lari- 
mtkm  on  •  V^pbyty  alab,  aa  much  of  the  flneat  laixipbliuk  u  to  prodoca  ■  mu»  of 
Wa  proptr  ooniuieDM.    'Out  minat*  gnaotity  of  alkui  aenea  a)w  to  aapoaify  tba  oil 
wUafa  iwiully  adbena  to  lampbUok;  and  therebj  to  maka  a  pigmmt  readily  miaoible 
with  vat«r. 

OHINTZ  ii  a  paonliBr  a^la  of  bitt-printed  calioo^  ia  vhiah  fignrM  of  at  laaat  Bra 
dtflhr^t  o»lo«i  an  imMBad  npm  t  vhita  or  liglkt  coloorad  gnani. 
CBXORAIX  OF  POTAEB,  coftmoklr  called  «jmnriale  of  potath.    Tbii  intenatinff 
necomfcQDd  baal  ......  -    .        . 

Ia  ti^Katioo  U  b 


aann^  vuav  ■  vmns  ■jmumi  n  panaeu  pofaan- or  carbonats  of  paCalbf  vi[b  iracn 
two  M  Ihica  pai*  of  water,  ve  pata  tbn«gb  it  ia  *  woolfe'i  appaialna  ■  cDirenl  of  chlo- 
rine gaa,  dU  it  eeaact  to  ateorb  nj  nqn.  Chlorida  of  pocath  tnd  chloride  of  potawiuai 
alone  kre  Ibrmad  u  long  at  there  ia  an  «xe«M  «f  alkali  in  the  aolalion  |  bal  aflMwaida, 
la  the  rnilbei  raaninft  et  tke  wteriab,  the  chktrida  paiaea  inta  ika  (tate  of  a  chlonte, 
Md,  M  inch,  fndfiMtt  ft«D  tha  aolMica.  Darln(  the  fint  talf  of  the  opentioa,  that 
ii,  till  the  potMh  be  aboot  mie  fealT  Mlarated  with  cblorine,  aa  Indieatad  br  UUnna  paper 
eeaal^  to  be  dariiCMd  aad  begi^fag  to  be  Uaaehed,  oalr  the  cUotide  of  potaidnu  cr 
Bituiale  ef  potuh  falla.  1^  proeeaa  thonU  be  interniptel  at  thii  point  in  older  to  r»- 
MOTc  the  tah,  to  waA  It,  to  add  ^  wuhinfta  (o  the  liqucc,  and  then  to  tisuonll  the  gaa 
fte^  tbroagh  theaolatioa.  A«dMOpfrBlionad*>ncea,Ieaainimate^pciUata  ia  fmned, 
aadat  leng^  nothing  hnt  the  pare  eUinte  i»  aepaiated  ia  ctTitali.  When  finallj  the 
babUte  eCgaa  pa«a  thtnni^  withMI  b^ig  aenaiblT  ahaorbed,  Ihe  pnicett  i>  known  to  be 
eainplatedi  the  liquid  may  then  be  allowed  to  aellle,  aad  be  poOead  off  from  the  cryatala 
of  eUarate  of  potaih,  which  are  pnriSed  Own  the  nnriate  ^  diMolring  them  In  three 
liiDet  Ibeir  weicbl  of  Iwiling  water,  and  filleriag  the  adntloo  while  hot.  On  iu  cooling, 
Ae  cUofale  WiU  leparate  in  pearly-loofcii^  erjMalline  plaiet.  I(  na;  b*  rendered  qnite 
pare  bj  a  Moood  eiTilaIln>tioB,it  ^klef  itate  il  doe*  aot  affeet  aolDtion  of  nitnile  of  nlTet. 

Tlic  absre  polaak  ley  niaallr  gets  ■  taddiab  tint  la  iheeonrac  oTtheprocen  in  conae- 
^penM  ef  a  Utile  nangnaeak  acid  eoa^ig  over  wilh  the  chkirine,  bat  it  gradnaHf  loiaa 
Ifcil  eolw  ••  tbe  MlnntiM  beecme*  pvplele,  whea  the  KdntiM  taroa  yellow.  The 
take*  for  eoavering  the  gaa  ahaoU  ha  at  large  diameter,  if  they  be  plunged  into  the 
■dine  aohtton,  becanae  the  eiyrtalllaation  which  take*  place  in  it  i*  apt  to  choke  them 
vp.  TUi  ineoBTadcMe  mar  howerer  be  obriated  br  attaching  to  tbe  end  of  tbe  glaaa 
ta1«e,«  tnbe  of  eatnlebonc  teitniaated  in  a  tmall  ghat  (hanel,  or  umply  the  neck  of  a 
caontehoBc  bottle  with  a  pan  of  it*  bodr,  who*e  width  will  not  be  retdiir  doaed  with  « 
taline  crniL  Tb«  Raiduan  liihinm  nay  be  and  againat  another  operation,  or  it  may 
be  enpoiated  down  In  hdf  it*  balk  and  act  atlde  to  errHalliie,  vherebr  aunie  more 
eUorate  win  be  oUaiaed,  miiad  indeed  with  motiaie  and  eartMoat^Awn  which  howerer 
it  mar  be  leparaled  by  a  *eeond  ery*taIlit*lion.  In  gaaeral  the  |«re  chlorale  obtained 
doe*  not  exceed  on*  tenth  tbe  weight  of  the  pntaih  enpkijed  |  bectote  in  tbna  treniing 
poUuA  nilh  ddorine,  fire  dilh*  of  it  are  eonroled  Into  muriate  of  polaah  and  calr  ona 
aixth  into  chlorate,  and  apart  of  the  latter  adheres  to  tbe  mnriate,  or  i*lo*t  in  the  mother 
WBlen  of  the  crrBlaUiialion*. 

The  eblraale  of  potaab  may  be  more  eonTeniently  mannfaetnred,  like  that  cf  line,  ir 
Ihe  dry  way.  Bt  Boater  pateated  at  Vienna  the  foDowiiQ  method  fbr  that  pnrpoae  !■ 
1B2I I  — Ten  ponndrof  erritallited  perayde  of  mangaaeae  an  to  beilnelj  pnlTeriaed, 
■istd  with  ten  poondaof  plnnhag^and  thirty  pound*  of  oMunoa  *alt,  ai4^  Into  tk« 
leaden  reloit  repvaeated  U  ;lg.  MT,  p,  S93.  From  tbe  middle  of  the  helmtt-ahaped 
lilo(lhi(Te«sd,alead  tnbe,  two  fcetbog,  and  two  ioehea  wide,  condneti  ttf  the  iTeei*cr, 
wbid  it  a  (qnare  earthen  pan,  haid  glacM  both  within  ami  wllhotil,  of  tlie  aame  capacity 
Mlh  the  retort.  Tbe  end  of  the  tnlte  mail  be  made  ful  to  ■  Ihtme  at  tbe  height  of  rix 
Inebei  abo*e  Ihe  bolloB  of  Ihe  reeeiTer.  Upon  ita  inner  tidea,  foar  inche*  apart,  bracketa 
are  to  tw  llxed  for  aapportii^  a  aerie*  of  lath*  or  *helTes  of  white  wood,  oa  wbieh  a  nnm- 
ber  of  Utile  paper  or  paiteboard  boie*  are  to  be  laid.  In  the*e  boie*  ten  poond*  of  the 
poreit  caibooale  of  potaah,  prepaiwi  from  tartar,  are  to  be  apread.  The  reeriTcr  maat 
now  be  covered  with  a  lid  iMde  tight  br  a  water  Inte.  Twenty  poDodi  of  concentrate 
■olphnric  add  prevlondy  dilated  wilh  aizteen  pound*  of  water,  and  tbtu  cooled,  are  to 
he  poared  npon  the  miied  material*  in  the  relor^  the  lid  immedlateir  lecnrcd,  with  Ih« 
labe  adjnaled  in  the  rccdvar.  The  whole  moat  be  alTowed  to  operate  ipontaneOD^Iy  with. 
■Mt  haal  for  twelve  hoois.  At  tbe  end  of  this  Ijme  the  retort  ti  to  be  nnronnded  with  ■ 
water  bath  and  iteadilr  heated  dnnng  twelve  honn,  and  then  left  lo  cool  iir  ail  honra. 


CSLORATE  OF  POTASH. 


Bfactarear  dlartle«f«ldna  and  cUonKorpDlHfeli  obtained.  Tbit  ii  lo  be  dbaohrt^ 
in  iMN  water,  and  v>  tkc  Mhiiim  eowmlnttd  if  enporaiiiiD,  cblnride  of  [miawiimi  b  to 
be  added,  and  llwa  nRcred  to  cool.  After  eoolhif,  a  qnaMitTor  etrrtalt  tt  cfclmM  of 
pol*^  b  nbtained,  wkiefc  are  to  be  redinohed  aad  cnMIIIied  anio  U  potify  them.  H. 
Lie'H?  eoBciden  that  lUa  wBl  be  a  cheap  praccM  Ar  oMaiahw  eiilonte  of  potwh.  Fna 
It  oaacnoTehlorideof  Une,  oTm  bad  a  qaalltr  that  it  irCt  ti  pa  etot.  ofiaatHrnVk 
■atter,  be  oHiiitKd  u  oonee  t€  eUorata  «f  potarii. 

The  ontr  diOealtT  to  orefecme  la  tU*  proccM  it,  Aaa  tha  efataride  of  lino  aot  bHag 
M  «aui)r  dreonpoMd  hf  heU  aa  ia  feacnjlr  mppoaed  i  a  toMioa  of  h  naj  bekcplboIW 
ia^  fbr  an  boar  wilhoal  IsMnf  tta  Meaeblait  power.  Tb«  bat  mefbod  it  1o  fbno  a  (hia 
paste  with  chloride  of  lime  and  water,  and  tbea  to  enpente  it  to  diynMa.  If  it  be  r» 
tiafred  to  prepare  k  by  paitlBg  dlorioe  la*)  oeam  of  am»,  k  I*  adraatagcont  to  haep  It 
*c«T  hot. 

Tie  ehlnnle  cf  potath  wUdi  lepanNt  thm  the  aetatton  br  erratalliMtioB,  hM  not 
Ibe  fcnn  of  walta  which  llnaaBypoaaMaaa,  bat  JaprJMiaHe  I  whether  tbbiiBBeMiaaai 
tr  aome  adnxtai*  ha*  Ml  beea  aaeonainid  |  bat  oa  re-OTMalUrinf ,  ft  It  oMaJMd  in  the 
nma)  Ibrtn. 

The  MliitlaB  oagM  sol  mmtf  to  be  Ml  to  eool,  la  order  to  pmeare  rrritab,  fbr  the 
crrataHintiaa  Ithr  ft«n  betng  tanabataderanaAer  eanpletDeaaUnci  cnitalacaaiaM 
Is  be  depoaHad  Ibr  S  or  4  daft. 

The  MlawiBg  BwdMemioa  of  Ibe  pmoM  fcr  nakinf  eb)«nle  ef  pMaah  ti  (hat  of  H. 
TCc;  A  nhtioa  «f  chlorida  ofllBe,  narklag  IP  or  KT  lauad,  It  to  be  ael  apoa  the  Ir* 
ia  a  lead  or  eail  iroa  pot,  and  whea  k  betint  to  fel  hot,  Ibere  it  to  bo  dtaaolrcd  h  k  • 
faaalilT  of  chloride  of  pMailaB  nAcfant  to  rafae  the  kjiiamtUr  S  or  4  degreaa.  It 
mmai  be  then  coaeeMnledaaqBtehlraa  powlhle  liU  k  Bttka  SO*  or  It*,  Mkkw  can  Ikat 
it  dee*  aotbofl  over  kj  the  andden  extricaiioa  of  oxri***.  Tb*  aoaceatnted  llqaor  b  aal 
^He  to  cntlan*e  ia  a  <eo)  ptat*  i  where  a  depotlle  ct  cUarate  of  polaah  ftrna,  odMd 
witb  eUoride  ef  pomtaiaafc  The  nMtber  wau**  beiaff  eraptntad  to  lb*  deaaky  af  ST, 
r  BMT  ha  tt 


beiaf  hrosfbi  la  IS*  or  ir  ia  to  be  iltneil,  when  k  will  aAid  opea  aooUna  par*  cUa. 
rMeof  petMh. 

Chlorite  or  oxjtdMrhle  of  potMk  hai  a  oooUac,  tuuewbal  •■pkataat  aad  ahraM 
IMie.  h  doet  aei  bicad.  At  Mf  F.  100  parti  of  water  diaaolntii  part*  of  h,  aad  M 
ibboHngpotet  orlKf,  (iitf  pan*.  When  haatadtoMligakiea  In  •^aatieicat.ll 
ihc*  oat  tt-IB  per  etM.  of  Iw  weWN  of  eiTgea,  aad  btaowa  tberabr  ehlafide  cf 
polaaaiBni.  Wbea  atnatlr  ntlnated  Id  a  aitnar  it  cnidltt,  thnnrt  out  oparbt,  and  ba- 
etMealanlaaa*.  IidaA^i!vatMnponrad.ha(etideniaeBiire>«heaifkBnleda]oaf wkh 
aUpbar,  or  pbotphorai^  k  dttonatea  wkb  no*!  vMcae*,  IM  wkbeot  diii|s  to  the  haal* 
of  ibe  oprrattr,  if  tbef  b*  not  pnMCoKd  hr  a  IhU  gfar*.  SbnOar  datonalkMt  nay  H 
^odaced  artlb  daaibar  or  vermllioa,  tnlpbwrt  *f  pwatilain,  togar,  *tltlil*  oia,  ka^ 
hK  ther  can  be  eAcMi  obIt  b;  the  noait  blow  of  a  btattd  baa^aer  and  anviL  A 
■lixtvre  of  tagar  or  (twoh  «M  Atarau  of  potMb  b  readUr  lalanod  bf  adrop  af  tak 
phorieaeU,  and  thli  experiment  ii  the  bati*  of  the  preporatioaeflhaoxTieaated  nalAc^ 
at  ih^  hare  hcca  aaauBaalr  eaHed.    The  ftOowiaK  Ibnnak  Aibm  a  good  pot*  fbr 

I  of  gam  an 
af  mmilfam  lo  glTo  the  whok  a'roae'tlai.  W*  liei^  bf  h^dag  tadoir  tagellie 
flietwnr.  tbor™.  and  tb*  tali  ptwtomlyjinWaiiaad;  wa  thtn  aid  at  innoh  ■wrtw 
rrtXStdWZ  mlxtero  to  a'ttin  pail^r-ia  larty  intwdata  Iha  «Jpfcnri. riU. 
which  »U  nratt  be  won  taoorpmatod.  11m.  pofaita  af  Am  aulah*^  aitlur  prenowlr 
tipped  with  idphor  or  no^  •«  to  b*  dipped  U  «»»  pa.K  *.•*  tfl  gat  ooatod  inthn 
BaTof  it.  and  are  lartly  Uid  in  a  warm  plaea  till  tLaj  baooaw  thoroughly  drj.  To 
Kndic  on*  of  them.  H  mn-t  bo  towAed  with  itr<«g  "ip^'"**^  *t"*'  f",^ 
pniTMMe,  U  nmallT  kept  i"  *  »ni»n  wdl-«topp*d  vial,  and  Hiakfail  with  anwantnaa 
Amn  U  reqkcHied  the  belt  wood  for  matokM    • 

Oriate  year*  a  detonating  priming  lor  «rMM*  haa bean mnoh  need  wtth  the  p«>o«^ 
don  loek*.''  Tha  rimplett  fcrmnU  tor  BMfctng  U  U  to  take  *-!«*•.  "^.i^P"'"^** 
Siiriate  it  with  water,  and  to  mil  ft*  reddnmn,  wUb  mud,  wkh  ««  parts  and  a 
an»rterofchlorateofpotadi,r«do«odtoaae«troin^lto*powd«'.  ™J~^"»r»; 
i»i»  pretty  thin,  for  the  >alt  I*  q>aijD^  lOlnM*  li  cal^  'E^^lII  "^.i^ 
»h«i  Weratly  «oid.    Thi*  powder  when  aiy-dnDgeroo*  to  haodl*  being  T«y«l»«» 


..  jogic 


4M  OHLOSim. 

«iplod&    BnttUid«g»i*gaudadH«Mt1nUttiiwUl«&ap«fth*pMUhti»«ah 
oappw  Mrraww  Mp,  uid  Imtus  it  to  dn  tMN.    u  Um  dtmwlMa  M  tUa  pwrte. 


„ . _.      .  ,  mwoiuj  ii  now 

prabmd  bf  nuBV  qwrtHsen  m  •  datonatiu  powdtr.    8m  Fduomitk 

Hm  fijilowinK  nQ«Bia««  Mid  «wj  wj  of  DMkuc  (hu  TshubU  oUorat*  ■■•■  ttHs 
ktdj  *wB«stM  I7  FrofaiMr  QmIimb  ;— Uix  •qwil  afaMni*  «<Wtta  of  ««rli 
Mi«ihudl^ntooflin«(TOo(tbafoimw,]fiHin^udn«f«to)MdtiaMlB.  ,. 

aiffoM  tbam  throocli  oold  Tatar,  and  tnaonit  ddoriB*  gai  tluovg^  t^  uutni*.  ih* 
gH  ia  abMrbed  -wMi  gnat  aridity,  and  tba  pn>diwti«A  m  a  boiliaf  baab  WhHi  the 
Htviitiok  UaompUt^  earbmwta  of  licM  ranuiu,  and  a  mixtUN  of  niDriata  aad  aUontc 
of  pota^  vliwh  latter  aatta  ara  t«  ba  a^paratwl,  aa  oaoal,  by  tiM  diffarauM  of  tbeir 
•elBbilitjiBwattr. 

Jt  ha*  bnas  rasaikod  m  tha  abora  prooM%  that  it  affaati  no  aaTing  af  potaata,  and 
(harafor*  Ii  far  iufuior  to  tha  OM  long  pnwUwd  ia  Mveral  parta  of  Gannani^  atpMt^y 
■t  OMaaan,  and  intMdnaad  into  thk  eoMBtt^  a  good  many  year*  tga  by  Dr.  Wann- 
uau,  tram  Bariia.  Tba  ebli»in«  ia  pamad  into  a  miztnra  of  om  Miiivaliat  of  dli»- 
rida  of  potaanmn  (n\  and  SaqwTalenIa  gf  hvdMt*  «f  lima  (US),  Mitbody  (tifrad  vith 
valar(otit««aB«utene«<rfatkinpaala.  llaa  tkaaaloinm  of  t£*  lima  Boita*  with  tba 
aUorine  to  IDni  oblMida  of  aaloii^  whOa  tha  flUorida  of  potaMiM*  ia  aaavanad  into 
aUarata  at  potaia^  whiah  a^  ia  aaailv  aapwatad  in  wyrtala  by  iti  qwriv  aalaMli^. 

CUorata  a  potaab  may  aba  ba  OMuia  by  iatnntiiig  with  aUorine  a  ntttara  of  14 
BMta  of  abkuMa  of  potaMJmn  (mnriat*  of  potaifc)  aod  IM  parta  af  oniokliDMb  bnwdkt 
to  IhaoomMaMa  of  *  thin  pap  by  tba  aavdoM  addition  of  watar.  Ibo  ataM  bdu 
dJHoIvod  in  -warm  watar,  and  araporatod  and  oooUd,  yialda  «y«tal*  of  ehlotate  <3 
Mtadk,  irikila  a  mothar  vator  of  ahlorida  of  ualiiwa  {mwiata  of  lima)  ramaiBa.  Dta 
MUowfnc  proaaH  baa  y-  •  • 
Vma  with  vatar  into  « 


h  vatar  into  «  fmp,  and  oraporata  to  drynaaa,  whaiaby  it  ia  ooarntod  lato 
ra  of  dilerida  of  aaloinm  and  ehlorido  of  lima  devoid  of  blaMUac  paw; 
it  in  Tatar,  flltafi  aoaaanbata  Iha  aolntion  by  aruMwatleii,  thai  aSd  to  it  1 


...^„  — _-'  t^t  tatmdioD  of  the  lienor  with  oUoriM  befaM  boitlnK  Brii 

ba  adiaiila^aiiiM      Oay  LoMaa  baa  anggeatad  to  naka  tUt  TahiaUa  anlt  by  p 
dpitatlaga*ohitio««f  aUotideof  Unawithaarboootofor  "''~-*--*-^ -* --'-''  - 


ntiog  tba  Unwr  altar  Altation  with  aUorioa  ga^  orapatatha  and  otTatalHiing. 
~    *       r  Jnah'a  proeaaa  ia  to  pam  ahlorina  gaa  Into  a  mixtora  of  1  po«iid  om 


«l  potaab  r^dOyaapantaa  1b  Ui  ^       .     . 

atMdaof  aaUuM.    By  tUa  Method  potaab  ia  sat  variiad  in  the  Mdw  prodnetkm 

tofpatairiBM. 

UlTra^mnpatMdaofeUHtoaaiiwllblbaeBltAaUebaaeB.    TbeoalrMMb** 


afirinkil  prima  of  cUMm  B  S5«'6,  +  S  of  oiKM.  =  4(H)W  I  of  vUeh  Ike  am  7ft«B 
kltowiimeatairalMtef  Ibe  aaU. 

CHLORIMKt  lb*  aaat  oaergelie  ef  the  mmitvmyaniid  bodice,  «r  dtadeal  <da- 
Meat*  m  they  ara  Mully  etBti,  eidaU,  ■nder  ordiaarr  dreaiMtaaoea,  aa  a  meoitb  yd- 
iam  gu,  bat,  wbea  Bpaaad  lo  a  fMaanf*  o(  4  atDMKpheraa,  it  beeomci  a  yelW  mnapa- 
MM  Hqald.  Ia  the  Int  atata,  ib  deaiity  oampared  to  air,  reckoned  I-WO,  ta  9-47; 
lBibeat«Md.i<adeaahreoaparediaWBUr,  IH)00,iaI-33.  No  dcftree  of  «oU  Utboto 
._i-i    i__   .!___. _j  .!_  __.    —..^  ^^    ^  j^  obtained   by  pMUng  into  a  glaaa  r»> 


poaria|  npon  it  S  paurta  of  tnlphiuic  acid  dilated  with  tt*  ova  WE%hi  of  wnter)  or,  nnt 
eoaraiiMatlr,  by  poarins  modnnidj  atraag  mariatie  aeid  npon  peroxjrdeoruh^aneaeia 
■  rftarti  and  in  either  eaae  appljiag  the  geatla  heal  oTa  ipiriL  lamp  or  a  water  bath, 
wUla  tba  baak  of  tkerebatia  placed  •ndMhriaaDpao  tba  ibdT  of  thancnmatietroDsb. 
Tbo  ana  tmaaa,  and  may  ba  rectived  in  the  nanal  way  into  inverted  gW  jari,  or  vi^ ) 
bat  the  Im  which  come*  over,  beinf  mixed  with  the  air  of  the  relort,  nnai  be  ruetted. 
It  haa  a  peeoliar  amdl,  nad  inUatee  Ibe  aoaUiU  moat  Tiolently  whEii  iobded,  u  uao  the 
windpipe  and  longa.  It  ia  tniaently  MKWoa  to  aalnwl  life,  and,  if  lirealhed  hi  iti  nn- 
diloted  alale,  woold  prove  iaaianlly  IklaL    It  aapportt  Ibe  eomboBlion  of  many  bodiea, 


OmjOBIDE  OFLDfR. 


atnruig  procMMK 

VatarabMrC^Kt  tt>o(£iurf  tMBpantonofifaaatmOBihar^  «b«at  donbla  Ui 
fanne  (rf  cUorisc  aad  Moi^TM  the  «<doiv,  mdl,  and  tut«  of  tha  n%  M  Tall 


fBoatoU*  ooloan.    Whoa  tbl>  mmmm  «hloriiM  It  aoMad  t* 

itjioa  riata*  appaw  !■  ft  ef  Um  bvdmta  «r  4ii}oH«%  «Udi 

0tkaaa«i]rBlAb*liaat«d 

MibteiBS  via  it  npidlyu 


. , ji  Tal^w  vB^  oottou  and  fla^  wUdi  it  wUtana    "Ria  Mm 

poud  of  el>loRD«  aaj  hjdragan  ^aaaa  ia  moriBtla  acid  gad  Mamanwi.  vlwa  nrfmJ 
wia  Hqnid  wnriati*  a«*^  »<  h Iha  abora praa—^  abaHaati  tha  hydrogaa,  and  lalalb*' 
cUarioaKBagoEraa.  Whan  ahloriaa  ii  pawad  iito  iratar,  it  rlnawpni w  tooa  <rf  il^  adMa 
iU  kjdn^B  lo  foim  a  litUa  muiatia  aei4  m'  aaaUaa  it*  w^gtm  to  nnita  m' 
tha  ahlonn^  into  ahloww  aaid,  w  with  tfaa  w lajail  ''~ 

•lad  watar.    Haaaa^  aqaaosa  Aloiia^  wrpfa^  to 
nijnaii.  ami,  ara  loo^  baaomaa  noriatte  aoii 

Hia  watMy  aaoipeaBd  aata  ia  a  psvaiflil  vay  apan  Mlonrad  TigaUUa  ibrM,  a^ 
ttaetlAK  (hair  hydngan  at  onlonring  alaoMBt  by  tba  tvofold  aWailiaa  of  tha  ehlarina 
■nd  oijMB  tOrrt. 


"smz 


Haaee  ehloiine  aa  a  UaaoUog  Vtot,  raqnirM  to  ba  tamperad  br  tba  qnietaeat  aflnitj 
«(  aome  ^kalina  baa^  potaah  or  Uma.  lUlatia,  or  inormfle  and  patrMaant  —'-"-r'n. 
nia<i«<a  eUefly  of  hjdngaiioTu  mattar  aa  thdr  baai^  aad  ara  batt  eowitaMUttad  bj 


CkhrUa  Iff  PUaJt.  B      _  ... 

tbiMfh  which  eh^riae  ncrdaei  iU  peenliar  power*  apoa  Iba  objetti  at  watttrfhafW*. 
Whm  a  weak  •olation  of  eaoMic  potaah  or  *oda  i*  *tttmted  with  chlorine,  ii  afiardi  ■ 
Mtaahlag  liqnoi  vUch  b  KOI  wed  ij  mnm  Ucaebcr*  and  ealieo-priatcrt  Ar  Ihair  gloar 
ddicBM  prMc**««i  hot  the  price  of  tha  alhalU  bu  lad  lo  tha  di*B*c  of  thcae  dloride*  at 
'  hi*  ottnioned  aa  ertentiTC  tmjiojmettt  cf  chhwHe  af  Mm.  UiMa 
ia  tatercMiBf  canpaaad  I  nade  n  ekburata  Hrici  of  o--^"'- 


HI  to  wrplMiae,  fina  aor  iMnf  that  bat  beaa  pnbUabediJAn^ 


»  hmdred  gralM  of  the  tUMah  prMt^brdrate  <rf  pare  Kma  vera  pat  iai*  a  |iaN 
<bbt,  which  wa«  kept  erid  br  iDnoecrica  la  a  body  of  water  al  BO*.  A  ttream  of 
(Uonae,  after  beiaf  waabed  in  water  of  the  nine  teiDperaiare  i*  aaoiber  glaa*  |)t*e, 
coueeied  to  the  foiBer  by  •  bar  aanow  fhwa  tnbe,  wai  pascd  orer  the  calearMm 
hjdrMe.  Tlw  globe  with  the  line  ww  deuebed  tnm  Iha  ml  cf  Iba  appwMaa  fan 
tec  to  time,  that  the  prMCt*  Bight  be  tiupendad  aa  looa  ai  theaagmentation  aTwrighl 
flHHd.  Thii  happceed  whca  the  900  giain*  of  hrdiate,  coataisjag  Ihl-V  oT  Hum,  had 
rtnrbed  ISO  graiu  «f  (Uotiae.  Br  oae  aaalftied  etperlaMol,  Et  wa*  fboad  that  dUMe 
■wialie  add  expeOel  (tan  60  iratB*  of  the  AtoridCf  SO  graia*  of  dtbrlae,  of  M  pa 
■mt  1  «m1  hf  aaatber,  ften  40  grain*,  10*39  of  gai,  which  b  40'6  per  ceaL  Fnn  lb* 
reaidanm  of  the  Bm  89^  grafr*  ef  earboaole  ef  Kma  were  obtaiaed  by  earboaaM  ef 
■noDBia  i  ftvm  that  of  Iha  wnint,  SO-S  of  igaiicd  mwiate  of  Ibiie.    Hia  wbole  leMtti 
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nun^  Uia  best  guuntti  hy  tlia  utiiiii  of  tit*  dUnU  muA  had  aaniail  <;£  id  tlu 
M*l;ti«u  M^Mrinanti  a  tnuJl  portitm  of  moutnn  with  Uie  ohlorisa,  jat  thaii  aco^ 
vith  tha  If  dUmUo  axperiniant  i*  niffidaiktlj  good  to  aoafirm  Uta  ganeral  rtnilta.    Tha 
aboTs  powdw  ^paan  to  Lava  baan  «pw«  aUoridai  viUiant  aaj  miztora  of  taariate. 
Botit  aihibiu  no  atoiiua  aoutitation  u  iU  proportton^ 

To  SOO  gruDi  of  that  hf  drata  of  lime  SO  gnuia  of  vatar  baiog  addac^  tha  povder 
vaa  wbjatfad  to  a  •tream  of  ohloiisa  in  the  abova  way,  till  MtoiatioD  toi^  plaae.  Ila 
inoMMe  of  wsiglkt  waa  1  SO  graina. 

It  ought  to  ba  remarked,  that  in  this  and  the  precading  experiment,  thare  vaa  no 
•|^H«oiable.paBiiBiati«  pMMora  amployod  to  aid  uia  condansattOQ  of  ctdanna.  Id  tha 
lait  aaw.  we  (ea  that  tha  addi"  •-"  -  ' — »_  .  . 
M  giuna  mora  of  oMarin^  b- 
the  diy  lima,  Thni,  an  atopi 
aUoiina.    Analjaia  d;  moriatia  aoid  oonfinned  thii  eomfoaUion.    It  gn* 

OUorina       -       H-D— SI'S  «aMo  inahea. 

linM  *M 

Watar  10* 


A  great  TarieW  of  apparatoi  haa  bean  at  diffcreDt  timei  oontrived  for  bTonring  tha 
aomldnation  of  eUMwe  with  tha  linked  lime  for  the  pnrpoaaa  of  commeroe.  One  of 
tha  moat  ilo|[enioiia  foma  i*  that  of  a  cylinder,  or  barrel,  furnished  witii  narrow  wooden 
abdvai  withu^  And  aunandad  on  a  bollowaxia,  by  which  the  cUcninewaa  admitted,  and 
ronnd  whioh  tha  barrel  wat  made  («  reiolra.  By  thii  mode  of  agitation,  thalima-dost, 
bMng  expoaad  on  tha  OMat  azteniiva  larfac^  waa  ipeedilr  impragnated  with  tha  m%  to 
thereqnuite  dagrea.  Suoh  ameohaniam  I  aawat  HM-Oberkampf  and  Widmer^  cele- 
brated/nin^  d*  lmU4ptintit,  at  Jouy,  in  181S.  But  Uiia  ia  a  coetlv  reGnemen^  in- 
"^raiuible  on  the  Urgeat  aaale  of  Bntiih  maaniaoture-     The  limpleat,  and,  in  my 

inioD,  the  btat  eonatructioa  for  aubjecting  lime-powder  to  chlorine,  laala^e  chamber 


iu«d  inlo  it  at  one  ead,  which  cwa  he  made  air4i^l  t?  itrips  of  eloih  awl  daj-IoU. 
A  wi>dow  OD  each  aide  enablct  tha  operalor  to  jodm  how  the  impregnation  goea  on  tqr 
llw  eater  at  iha  air,  and  alao  givM  light  lor  making  theamngcmaati  within  at  the 
•tnaMMeiMDl  of  the  proceia.  Aa  water  lotea  are  ineomDnnblr  inpeiior  to  all  other% 
when  the  poetuMtk  ptcainra  ia  small,  I  wonld  tBeomnwaa  a  U^  nlTi  or  door  oa  thia 
prindple  to  be  maile  in  the  roof,  and  two  tann«b  oT  eoniiderabla  width  at  the  bottom  of 
•nah  ale  wall.  Tha  three  eoTcr*  coold  be  timollanaowly  lifted  off  by  coid*  pasaing 
■rer  a  palley,  without  the  neeessity  of  the  workmu  appnachiag  the  deleteriooa  ga% 
when  tikt  qiartmeol  is  to  be  opened.  A  great  nomber  of  wooden  ihelres^  or  ralher 
tra;*,  S  or  to  feet  long,  2  Aet  bnnd,  and  1  inch  deep,  are  provided  to  receive  the  riddled 
dakad  lime,  eoataining  gcnenlly  abont  2  aloms  of  lima  to  3  of  water.  Theae  ^elTea 
•te  piled  one  over  another  in  the  chamber,  to  the  height  of  S  or  6  feet,  croia  ban  below 
each  keeping  them  ahoDl  an  inch  aaunder,  that  the  gat  may  bare  free  raom  to  eircnlale 
•*er  the  ani&er  of  the  calcareooa  hydrate. 

The  alembic*  for  generating  the  chlorine,  which  are  nsnally  aearfy  ipherical,  are  ia 
— 1^  entirely  of  lead,  in  othen  of  two  hemisphere*,  joined  togethar  in  the 


Ouddle,  the  wper  hemisphere  bung  lead,  the  nndar  one  cast-iron.  The  fint  kind  of 
alaahU  ia  eadMcd,  lor  two  third*  from  iu  botiooi,  in  a  leavleD  or  iroa  caaa,  the  inteml 
af  two  inehea  between  the  two  Wing  daalined  In  receive  Ueun  from  an  adjoining  boiler. 
Thoa*  which  coniist  bdow  of  «ail-iroa  have  their  bottom  directly  exposed  lo  a  verj 
gntle  Aret  ronad  the  ontcr  edge  of  tha  iron  hemisphere  a  groove  is  ca*l,  iatn  which  tha 
uder  edge  of  the  le«len  hemiaphere  fill,  the  joint  being  renjend  air-tight  1^  Bomaa 
arpateat  eemcM.  In  this  !eaden  dome  there  are  four  apertnre*,  each  secured  bf  a  water* 
Inte.  The  fint  opening  is  aboal  10  or  12  inches  square,  and  is  shut  with  a  lesden  ralve^ 
with  inearvated  adgea,  that  fit  into  the  water  channel  at  the  margin  of  the  bole.  It  is 
destiaed  fut  the  admission  of  a  workmao  lo  rectify  an;  demngement  in  the  apparatus  of 
rotation,  or  to  dotadi  bard  •onontiona  of  salt  from  the  hotlom. 

The  leeoad  ■parlnra  is  in  the  centre  of  the  top.  Here  a  tube  of  lead  i*  &ied,  which 
daaeeada  nearly  to  the  bottom,  and  down  throngh  whioh  the  rertieal  "uia  pMmes.  To 
Ha  lower  end  the  eroaa  bar*  of  iron,  or  of  wood,  ahealhed  with  lead,  are  altaefced,  by 
whaae  revalntiom  Iha  mateikla  leeeire  the  proper  afitatioo  lor  miilng  the  danae  Inanp- 
■eat  with  the  adphnrie  ncid  and  talt.  The  motion  is  eommnnieated  either  by  the  hand 
of  a  workman  ap^ied  fftm  time  to  time  to  a  winch  at  top,  or  it  i*  given  by  connecting 
the  aii*  with  wheel  srark,  impelled  by  a  atmm  of  water  or  a  (team-engiiic.    Hie  third 
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•pMtngadi»ititheqrpboa'fi>niedfiianel,lbn»ffa  vhieh  tberalphDifa  iridli  Introdnealt 
ud  the  fbnnh  ia  ttie  orUee  oT  Iha  cdnctloa-ptpt. 

BbnoTaeiRnn  ASer  modi  IVom  caeb  mW  la  tbt  pnfnrtlM  of  Ibeir  ■Ktorhfa  lh« 
gcBcntins  ehlorine.  In  gvDenl,  10  cwu  of  mtt  mre  q^imI  wHh  fhm  10  to  14  ewt,  «f 
nutmiiese,  to  vhich  nixtare,  kttw  Iti  iamdaetioa  into  Ihc  identic,  fVom  IS  to  14  cwt. 
vf  (olpboric  util  are  added  im  laeeariTe  portion*.  Tfasl  qnanttiT  of  oR  «r  rJlriol  miii^ 
kowever,  be  pi«Ti<Hulr  dilated  wUb  wmter,  till  St  ipecile  granir  be«oiD«f  sbMit  l-S. 
Bat,  iadeal,  thii  dilatkMi  it  (eUon  MtaallT  ante,  fbr  Iba  maBorMtonr  of  blMcU^. 
powder  alnuit  alwari  prepuet  Ui  cnra  Mlpbnrie  aeU  tu  At  p«rpow>  ■wl  Ibarelbr* 
earrie*  iu  eonoeniratioa  lO  hifhar  In  tbe  ]«tilen  boiien  tban  Iba  denailr  of  l*U,  vbieh 
ftim  njr  taUe  of  tulpbarie  add,  iadieatai  }  of  itt  weifbt  et  water,  •ad  Ihenlbra  | 
■ore  of  Meb  add  matt  be  and. 

Tbe  Taartb  apertnre,  I  hare  laid,  adBiti  tbe  •doeUoa  pipe.  Thk  pip«  b  ttfterwu* 
eoBTered  iam  a  kuen  cheat  or  ejtiedtT,  in  vhieh  all  the  otbar  cdaetion  pipea  aiM 
totBinate.  Ther  are  eoaaeeted  wiih  It  limidy  bf  walerJatea,  haviaa  ■  brdnMalw 
prcMwe  oT  3  or  3  Inebea.  Ib  tbii  geaeimJ  ilittnorimm  the  cUorloe  11  waabed  fhiM 
adbcflat  miriatic  add,  bf  puains  Ihroajh  a  liiile  vaier,  in  wbieh  eadi  tnb«  U  ia- 
■erwd,  aad  IVom  tbit  tbe  gai  ii  let  off  bf  a  prelt;  Urge  loadaa  Inbe,  Into  the  eeabtaa- 
tioa  raon.  It  niaaUj  eoter*  ia  the  lop  of  the  eeiliog,  whenea  it  diAwM  It*  hearr  gUM 
cqaaBrnmad. 

f aar  daft  are  reqnind,  at  the  otdlBarr  rate  of  worbiiii^  Ibr  anklas  |oo4  MarketaUe 


tempenlare,prodacti>e  oraiariate4^1iii>e,at  the  expcMC  of  tlie  bteaoUnf 
ririUW  aMa^AManta  aao  bore  aa  allaraalla;  pmeaa.  Uter  pia  np,  Int  ef 'all,  Ike 
■oodea  imr*  oatr  ta  atMnata  ahateM  la  each  ooImu.  At  tha  ead  of  two  da;*  Uw 
dataiatioa  ii  ImenaMod,  aad  Iba  (AaMbar  ia  laid  opea,  AAar  tw«  boar*  Ibe  wixkiaaa 
aaten,  to  iatradoee  tke  akenaM  Rh*  Mif«nd  with  fteah  brdrnie  of  tine,  and  at  tba 
■fltetimerakeeapllMfoi^^lhahaUAmadaUaridefntbe  eOMra.  Ttia  door  >  thaa 
Mt«r«d,  aad  tba  Atahrr,  after  btfag  iUad  Ibr  two  ikra  Bwra  witb  ebloriae,  it  agaia 
opened,  U  aDov  tba  Ital  eat  of  um  lo  be  laraoval,  aad  to  be  replaeed  bj  otben,  aa« 
"     ■   ■    *    ■         '  "  nae  tbe  p  


tainiag  (kaih  bjdrala,  aa  talbta.    hae  tbe  proeeia  ii  eondnettd  io  regalar 
kw,  lo  mj  koowMac,  vaiT  inptrkir  UcMUag^f««4ar  b  MenoAeiored,  aad  that  tba 
-  ' '—'■ ■- " ■'-— j^  ij^  ,j^  judicioul 


m  to  allow  tbe  etctat  t»  < 


cttape,  la  the  gnat  low  of  tbe  piaartolar,  ud, « 
dcMaieat  aT  tbe  iMaMi  oT  Ike  warimc*. 


•a  above,! 


Wbeo  a  miitore  at  o^oiie  add,  gnMiia  lak,  aad  MiA  ttej6a of  laa^taaeta  an 
At  wgndieaia  aaed,  at  bf  tbe  nanalbetwer  «f  blaMbiaf-powdv,  tba  abwdala  pt^ 
pntiOD*  are,  npon  the  azTE*>  *'*^  <f  eqohaleaiai — 

I  atom  amhate  of  foda         •         -        7'S  SB-79  lOO-O 


itaoafhti 
(ajrf     - 


Tbeat  praperHaaa  af^  bowvrer,  vaiy  dilereM  fho  (beae  cMplared  bf  manr,  aaf, 
I  believe  b;  all  aiaatdbctvcn  t  and  Ibey  oo^  tc  be  ki,  «  aaaoaal  of  tbe  inparilT 
tftketrtMiTdaof  ■aa^anne  VcdnaluBBaUowaneefeTtbiBtlaaaAaidlbalinBiijortlMM 
t^nt  peat  erron  in  the  nlatire  qaaaUiiet  of  tkoir  Materials. 

Fram  the  pceecdiiw  acMpatatlaa,  it  la  evldeai  (bat  I  loa  of  lalt  with  I  toa  of  iLa 
abofe  BBttve  OKyde  of naagancaa  ptoperlr  trealad,  wenld'TlaU  O-M  of  a  ion  of  chlorintv 
wbick  wDokl  impregnate  ]*41  too*  of  ilabed  lim^  prododng  2  tana  of  bliaebi Dp-powder, 
lUuagii  thaa  the  avora^  of  the  ocnatercial  tpeoBeai )  or  allowing  for  a  little  Id*l 
whiek  h  aaavoidable,  vmdd  alEird  2  loaa  of  oediaary  powder,  with  a  little  mora  alaked 

Fig.  SHn^oteBtaaMMoriMd,  wdlodapladlolbaavohitioBofehloriae  ftcatka 
■fartore  «f  lal^  mangaatae,  nd  aalpburk  aeid,  or  fioB  awagaacte  aad  mnrialie  adi, 
VouL  to 


ogle 


410  CHLoann  of  loo. 

IkvhtoRorTMtdkeutlB  Wd.  and  it  k»  raaad  HilMttMk  pMt  •  •MtJm  (Uaa. 
eaN>    "Bi*  lalt  tad  nunfaam  are  iatrodaoad  bj  th*  apwtan  ^  and  ilM  ndiAnia 


aeid  bjthe  ivphon  fAnnal  r.  As  ««atMt  of  th«M  tliNi  nilwtaaaM  u  contiiiaallv 
rcncwsd  bj  1^  ^iUtor  or  atirNr  %  vUeh  niMlati  of  vrawht  or  eaat  fran  dwathad 
vfdilead.  tUtMRMdiMhMgt  pp«.  "Aa  TCodMUM  w*  JbaTn  off  by  tha  bottom 
&eharDe  pipe  a.    Tn«  beatiig  «aM  raowTea  it*  rtMn  b*  tba  pipa  A, 

llu  aBloma  gal. j^.  8B&  it  conrey od  fron  tba  Mtott  %  Into  theabaaibari,  br  ths  tabc 
■  B  X.  Thii  -chamber  ii  diTidod  into  ftrar  sotnpaitmaBt^  to  noaiv*  tta  gM  dJtMuaMd 
from  four  retorts,  Hki  the  aboT*.  The  bottom  of  it  ii  aorend  with  t,  ■tratmn  thtM 
or  four  iochei  thlekofqnleklimet  newlr  alakad  and  Mfte^  wbiefciaaUrradabetitfrom 
time  to  lim^  hj  the  Met  i  l  l  i.  When  tba  ntaratioo  ii  •oOeiM^  the  chloride  of 
Ume  ia  taheo  ont  bj  the  dooiw  x  z  k  e.  'Rie  wa  of  thia  appaMtw  kUowi  1  ovL  of 
manganeae,  and  tti  eqninJfRt  qnanti^  of  aalt  twd  Md^mie  ad^  orormiirialiaMid, 
to  be  introdiMed  at  onoe  Into  the  rotori     dm  AehaadJeof  theashatn. 

M  AioitM  for  ■u&fau 


dr^  chloride  of  lime  do  not  mark  more  th»a  *"  B.  (qk  mr.  lIM^aad  diaeoloiiroal* 
eO  Tolnme*  of  Oay  Lnnaa's  uhitloa  of  indle«^  whilit  l£*  eUotida  niada  in  ae  li«yd 
way  martn  from  8°  to  I*  &  (atrant  1-OM),  and  dlaaolaan  80  votomot  of  the  mim 
aolntioo. 

Id  the  chloride  of  line  apparatm,  moat  geoaralty  tuad  by  the  cldlftil  ealioo-printtn 
of  HQlhaiuen,  the  mixture  of  muriatJa  acid  and  mangaiMU  I*  put  into  glan  aIobe% 
vith  long  necki,  heated  upon  a  aand-batt.  He  chlorine  ieeonreyod  by  g^aaa  tt*^  ~ 
into  a  oylindrie*!  ilone  ctetern,  eontafning  milk  of  lime.    Ilo  ftuneca  of  the  u 


madeof  ailicooiwiaDdetone.  Iti  eover  ia  of  woo^  ooated  wltt  arealaonaoemeiit ;  and 
it  dta  at  ill  edge*  into  groorea  ent  in  the  itoBai  A  wheel  aoTc*  to  agitate  tli*  liquid 
aonllnnally;  tt>  paddlea  being  kept  at  two  in  Aaa  diitaaee  bum  thoiideaof  theciiteni. 
nie  milk  at  lime  it  introdoeed  by  a  fiiimel,  and  tba  ehloride  ii  drawn  off  by  • 
diaohargc  pipe-  f  think  the  lead  retort  and  agitator  uaed  in  thie  oountry  gratttlj 
preferable  to  the  axperimental  laboratory  plan  deaoribed  aboTa.  In  all  nwh  appa- 
ratni  we  ihoold  arald  giTing  any  praanre  to  th«  tabea  or  Timiila.  and  ehonld  not 
tberefcre  dip  the  ezbMnltlM  *f  Ai«  gaa  pipaa  ben«*th  tha  anrfMa  af  tlM  HqM,  bat 
rathcrfMilltate  theeomMaatieaof  theduorlmandlhalim^  by  wla^lBg  theawAMM 
of  contact  and  by  agitallBg.  Intennediato  Teaaab  oont^^ng  water,  ei  tba  Aanteal 
oaieade  of  H.  Oement,  are  r«iy  naafOl  fer  abiMMtg  any  Binriatie  add  wbidi  »y 
be  diMngaced  alone  with  the  chlorfiWk  and  Hiewby  prerenMiigthe  BaadteMtotmatlo*  ac 
marlate  of  lime  in  ua  ohamber*  or  eiaterM  of  lupragiiatlon. 

When  the  aolution  of  the  cUortne  of  time  ia  mixed  wiUi  hydrate  of  Mma,  it  )mm% 
without  dceompMlng|  a  pret^  Ugh  tanperatDH,  provided  ttbeaottookM^eantiBmed) 
it  may  eTen,  in  certain  cuet^  b«  ndmd  too  scar  the  boiling  point  without  aaffltfiiM  a 
marked  loaa  of  ila  ditooIoDting  power ;  but  whM  the  cklMide  ii  dmired  of  tbal 
■iGCMof  lime,  Itli  deeompoeed  In  a  khort  lim^  eT«n  at  a  beat  of  110"  F. 

Wlien  chlorine  n  admitted  to  milk  of  Um^  it  {n&llibty  prodneM  wma  mniiata  of 
Uom;  but  the  ^nanti^  ia  kept  at  a  wiaiiiiw  by  aonttantly  praaoiUng  an  nirwa  of 
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gam  witt  iha  igiMMr,  ami  hj  ktapiag  tha  tampantar*  ■■  low  ai  poMfblc 
iflnzof  gaiihenld  nstbanrwidutogMantonssh  hut  An  aut«matn 
ired  byitaan  or  vatar  power,  it  Aereforv  nuali  better  then  one  driven  t^ 
tiM  opCTmtDr,  who  ie  apt  to  intamit  hk  laboora  If  the  Lquor  beoooiea  bat 
if  the  proMM,  it  ^Mlld  be  inuBedialel;  drawn  off  into  large  (tooa  bottle^ 
Tie  roeeeolciir  which  aometinNi  eaperreiMa  ia  daa  to  a  nuuute  quaotity 
n.  tke  Bimngeat  liquid  ahloride  of  lime  that  can  b«  prepared  will  not  die 
I  thaa  60  time*  ita  Tolame  of  Oa;  LnaMa'*  indigo  teat. 
;npaa  eotloa  eloth  with  aMHteaatraUdaoliMaonof  ehlMideof  lim^at  from 
°  R,  par*  earbonk  aoid  gu  it  diaeiw^ed,  and  tha  teztnre  of  the  eloth  ia 
antfcahjdro^enof  the  water  and  the  eottan  being  aeiied  bytba  ehlorin% 
lo^^M^aombawawith  tha  earbon  tofannaaiboiua  aoid.  Id  theditcharga 
ar»  ]»B(«d  ealieoaa  aiw  paaMd  tbrvBgfa  tlrmif  idatMna  (tf  ohlorida  of  lin^ 
rualB  of  rarbonata  of  lime  oome  to  ba  IbiBed  is  thia  waj. 
sMMlrf  of  Qm  LoHae  eondata  of  a  tart  aolatioa  of  iadigo  and  a  gntdoaled 
part  of  dM  beat  indifo^  paaaad  Ihrongh  a  ailk  davat  i*  to  ba  diiaoliad  in 
f  aoaeantrated  anlj^nria  add,  b;  tba  aid  of  ■  vateAutth  heat  applied  for 
Hm  anliriiateof  indigo  la  >aw  tab*  diS^uad  through  noh  ■  body  of  water 
moe  of  ohlorina  gaa  wall  diaooloor  aaaatlj  too  timea  ita  Tolnmn  of  thia  dilnta 
la  ta«t  Uqpw  a&ntd  ba  niagted  fron  the  agenaj  of  lis^L 
,  of  'noniabaok,  Mar  Ouugow,  haa  latal;  modiflad  Dr.  I>alton'(  eopparaa 
ridaof  Um^andMadeileoDTaaient  to  a  MMtiealmnik  The  doctor  jnaUj 
liat  tha  more  eblarine  any  blaaeUng  Dowoar  eoataui%  the  mora  of  tha  graan 
iron  win  It  eonrart  iat*  the  red  aa^Aatat  ao  that  we  haxe  odj  to  add  ano- 
ioBa  of  Um  ahtorida  to  a  givan  weight  of  the  diaaolred  eoj^rara^  and  note 
.  irtiieh  all  the  iron  ^la  perooidiisd.    Sea  Buumwo. 

>ditiowt« 

'iiag»im . 

—M^  the  eolonr  will  oontinnatodiaapiMaT  till  tba  ahlorina  be  all  neatraliiad 
tioa  <rf  tb*  hTdrogen  of  the  nMBMaia.  The  quantity  of  liqaid  anunonin 
I  atraagth  raqnlaita  to  otObMm,  ia  thia  wny,  a  eortain  Tolnmai  aay,  one 


ereatj,  and  then  10  iiiiiaaiiiia  «f  it  are  to  be  di^ilaeed  at  tba  open  end  bj 
aarling  a  woodea  plug;  lliii  apaea  being  flllad  with  the  eolation  of  oblo- 
de  ofHaiak  it  t«  be  tnmed  >p  into  the  abut  and  by  ooTering  the  open  end 
ith  th«  fl^er,  and  inferting  tha  tnbei  a  lew  dropa  of  water  may  be  aent 
irotwb  to  waah  the  mereinj.  Tba  ammonia  beug  now  let  m  will  canaa  • 
ite^ti,  and  ertdTe  a  qnaatiW  of  aiote,  eqni*alant  to  the  ohlorina  pi«aent. 
ha  kctim  may  b*  qniaaaned  bj  boldiag  the  aealad  end  of  tha  tube  obliqaely 
rer  a  lamp  heat  Ilia  maronry  fe  pivtaeted  b<Ma  the  ehlorine  by  tha  am- 
LonJa ;  and  ahonld  any  notiMi  be  entaftainad  of  aaeb  an  aetion,  the  ammonia 
i»  be  let  npflrat.  I  baTemade  innnmenble  reaearcbat  over  mercury  with 
detaabed  apaaiatu  of  that  kind,  whieh  eombinca  preciuoa  with  rapidity 
It  was  by  a  MmOar  mareorial  aypbon  that  I  analyaed  the  oarbonatea,  aa  de- 
he  fitat  edition  of  ny  DielionOT  of  Chamiati^,  »%  yean  ago. 
Anaa  taka^  m  tha  baaia  of  bia  udigo  obloraniatar,  tha  tact,  that  ooe  pound 
lUniMd  pamdde  of  ma^aaeaa  ia  eapabte  of  affording  with  mDriatiii  add, 
•  of  a  poandof  ehloriD«;  or  wa  kilogramme  yieldi  2Sli  litrea;  that  i^ 
yialda  ifill  pomd  meaaarait    Hanee  1-88  grammea  of  that  manganeae  are 


rarant  tba  manganeae,  in 


tba  mannoea 
.  propoeea  to  si 


■  tor  tha  liquid  ebkirida  of  lima.    Tha  alkaline  aolutiona  abould  be  weah^ 
aot  mora  *t-"  a  pooud  to  the  gallon  tt  water.    Potaih  liquor,  aaturatad 
»Q% 


.,j;„.et.,yGoogle 
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with  ehloiine,  U  much  •mploved  at  Puu  for  vhiUoing  linen,  Dnd«r  Iha  nuns  of  tlM 
vftter  of  Jkvalle,  tiie  pUm  Wli«r«  itwiafint  -i«ilt  ii  ■  imimfa-^wrt     One  biudnd 

Krta  of  chlorine  u«  add  tt>  utante  IM  part*  of  puM  potMk,  and  ISS  of  the  cMb«itat«: 
t  the  latter  ehoold  not  be  need  fi>r  pr«NUMg  the  oleaahiof  Anid,  aa  th«  oarbonia 
add  reaiiti  the  eombination  of  the  «£lnW  A  oUviide  of  ■nr'^^tn  of  loda  haa 
been  ktel;  reoMnnitndod  a*  •  dUnfnting  anbatMoo  aniait  oontMioai  ■"■fuTnutft  or 
fOmitet.  One  bondred  parta  of  ehloriiM  wiO  aatmta  IM  of  tha  &j  sarbonat^  and 
405  of  the  crjitalliied.  IL  Pajen  prapavH  thk  madidnal  oUoric^  bj  adding  lU 
parti  of  e«Tb4niBt«ot  aoda  to  a  liqaid,  eowiating  of  water  180<^  ehlond*  of  lima  lOOi 
at  Be°  of  (trengtb,  Irr  Oav  LiMMtA  atandard.  ThashlerideofliiiMi*  tobedkiolTed, 
and  the  tediment  well  waahed;  the  aariwaate  of  aodi^  diaeolTad  by  beat,  it  to  be  panted 
into  the  aolution,  the  praoipitate  aUoved  to  Nbttd&  tha  al«M  flud  deeanted,  and  Iha 
BOhd  matter  waihed  npoB a ftlter.  11te«aUo«(ad  •OTOoaaaraiientralehlorideof  «odb 
ffiz^-two  partaof  theearbonate«f  aoda  aie  than  to  ba  JiwolTod  In  the  remainder  of 
the  water,  and  added  to  the  p^paratioa ;  the  wliola  bwog  thai  lUlbred,  a  limpid  liquid 
u  obtained.  Indicating  0°  bv  tlte  hvdMmet**  «<  Baonik 

The  chloride  of  maffneaTa  waa  Hmg  tm>  propaaad  by  Sir  H.  Dbtj  for  l>l*aohiiif 
v_._    __  I  .!_^  preferable  to  ehtaiide  of  uu^  beoaiMa  um  Maoltia '*-  -'  - 


Inen,  ai  bejog  preferable  to  ehtoiide  of  Jiin^  beoauaa  toe  Maolting  muriate  of  matt- 
neaia  wa«  oat  iainnoua  to  tboflbroof  eloth,  aamadateof  lime  may  b^  nndar  aertam 
i^of  ddorideof  iu|neai%  bv  eipoung  a  hydrat* 
Mr  of  a  large  manuaetoty  «<  diloride  ot  Qme  ai 
1  poaaeaed  of  oonaidusble  diaaidouriiig  power*; 


drennutaneet.    I  prepared  aqoanti^of  ddorideof  m 

of  that  earth  in  the  aUorine  chaaMr  of     '         

Oiasoaw,  and  obtaiiwd  a  compound  pea  „..„_, 

has.  I  found  that  the  oUorine  waa  eo  feebly  latnratad  by  tha  baMk  that  it  deatioyed  tha 
eoloonof  IkttMlyed  oaUooa*  a*  readily  a*  eUorine^Hf*  ehlorino  water  di^  and  wai 
therefore  daageroda  for  common  blaaMiing,  and  d«MraetiT«  in  clearing  the  gronnda  of 
printed  good^  whleh  ia  one  of  the  moat  Taloable  applicatioQa  of  the  oaleareoua  and 
alkaline  ohloridci.  The  oooaaioD  of  my  °"^"g  theee  cnMrlmeBta  waa  the  importation 
of  a  GOniiderable  quantity  of  magneBt*^  or  naliTe  atomie  carbonate  <rf  magnetia,  from 
the  diitrict  of  Maara%  by  an  antcrpriaing  Mend  of  miae>  £neeara|;ed  by  the  eneo- 
miunu  beatowed  on  the  chloride  of  magneaia  by  maay  ehcmioal  writer^  he  expected 
to  iuTc  bencflted  both  the  conntry  andhimaalCby  brugi]^  home  the  earthy  dm*  of 
that  compound,  at  a  moderate  pnea;  bid  waa  dieappointed  to  hia  coat 

Dr.  Thomeon  ia  of  opinion  that  tlie  bleaeliing  oompennd  of  lime  and  chlorine  ia  not 
a  i^oride  of  Ume^  bnt  a  aombinatlen  of  efalorooa  a*id  wiUi  lime  and  of  cblorina  with 
ealcitun :  ooonatiag  in  ita  moet  eoDeentretad  atate  of 

8  atonu  of  olileride  of  aalaiam  ac  21 

1  atom  ^oUorit*  of  lime    -    e=11 

ii 

So  that  about  one-third  of  the  wrigiit  ia  chlorite  of  lim^  to  which  alone  the  bleachij^ 
power*  of  the  Bul»Une*  are  owing.  Ha  admit*  a  lao^  rather  ioconaiatent  with  Uu* 
opinion,  that  bleachiog  powder  doe*  not  attraat  moiatnre  ftom  tha  atmoaphcrc  with 
nearly  lO  much  rapidity  ae  might  be  expeeted  from  a  miztnie  eontainioK  two-third*  ot 
itaweightof  aodeUqueecent  aaalt  a«wimate<tf  lima:  nnl**t  thi*  indeed  be  prevented 
by  the  lAIoride  and  ohlinite  bring  united  Into  a  dontda  aahi  which  ia  a  mare  comectore 
withont  either  proof  or  analogy.  And  further,  when  dilnta  anlphnrio  or  muriauo  add 
k  ponred  upon  bleaching  powder,  a  profntion  of  ehlorioe  i*  given  ont  imniediatclT, 
which  he  alM  admit*  to  be  fneonaiatent  with  the  notion  of  ita  being  amiztore  of  (^orida 
of  ealcium  and  chlorite  of  Iim<^  for  no  MMh  evtintion  take*  plaoe  when  the  above  aeida 
are  mixed  with  aolntion*  of  chloride  of  ealoiam  aad  lUorate  of  potaah.  Thonf[h  I  an 
of  opinion  that  bleaching  powder  ii  aim^y  a  eldorMle  «t  limt  in  wluoh  the  Itne  eor- 
retpouda  to  the  water  in  the  aquooni  cUonn^  y«t  1  cannot  lac  the  truth  or  appoeit^ 
ikeea  of  hi*  la*t  reaaon,  tiecanaa  ehlorine  ia  eerwaly  given  out  when  chlorate  of  potaah 
ia  acted  upon  by  dilute  noriatio  add,  a*  »mj  man  may  prove  by  adding  to  amixtore 
of thc«atwonibetance*aTegetaMec«ionr;loritwillb*^ieedily blanched.  Dr.niom- 
aon  condden  the  cliloride  ^ich  ia  at  preatot  nad*  in  Mr.  Tenaant'*  great  hctoiy,  at 
containing  one  atom  of  ehloriDe  aaaociatad  with  *ate  aton  of  li«>c,  oi;  taking  hit  num- 
berL  taoonaiating  of 

Hydrate  of  lima  4-flU 

Chlorine  -  4'S 
or  nearly  equal  weighta  of  the  diloriue  and  the  baae ;  indicating  a  enrpriainf  degree 
of  excellence  in  the  preparation.  Hie  averaae  commeiaial  aamplea  of  bleaching  pow- 
der from  different  factorie*  wUeh  I  examined  •cme  yean  agoi  aid  not  poeeeai  nearly 
(hat  etrength ;  bnt  varied  in  their  qnanti^  of  cfaloria*  fron  20  to  2S  per  oenb  In  my 
aynthetic  cxperimeDte  related  abovc^  tlic  gMateat  quantit;  of  oblorine  that  would  com- 
bine with  the  atomic  hydrate  of  lime  wa*  in  the  proportiDn  of  ISO  to  SOOi  butUieieia 


..jogic 


CHLORINS  AND  ALKALI 


D«idBaWaa^ira«limMBtauaBdditio>alv«Ur,itwmMnd«i^n«ngM.  Ih«T« 
iwTwaMa««Uo«Maof  llnMof  th<  ifrigMt  wwntiwd  bj  Dr.  TbonuoB,  ftodl  ihoold 
tbinlitlMrannit  k*M«M  AdlMfntkit  ttMMMBta.  1  Imts  Ntordad  inthepaDsr  abova 
qtwtad  u  asparisMt  whWi  pr«*M  that,  *Uk  addiliaakl  moi^nz%  >  ohloiida  of  linu 

CUoriMU'» 


In  Oe  artlel*  Buiom^  <rf  ti  . 

frm  B  t«*t  Wal  of  Mr.  Onaa.  that  th«  bwt  bftathiag  povdv  u  ft  oonpounJ  »< 
dOorUaof  Km«H  n,  t  atotoa  dloiidaof  salelaa  ai  II,  Md  S*bnu  of  waisr  =  v. 
"Bnt^*  *d&  k«^  "hg^owal  tkawkoh  lint  ia aot  aMaiWulr  MtnnUd  «ith  ohlorina. 
Ae«o(diBglf,  rtM  t£s  UmcUdc  powder  la  diMolT«d  ia  «aur  a  tnaU  roudna  almoat 
■hran  iiniaiiia  nadtaaalvoA  Umm*  Um  pointar  )m  ft«ah  tnada,  •  p«rtioD  of  chloriU 
fa  alvan  fwavartad  laM  aUoiida  Af  oalenM.  It  u  proUU%  tlur«tbr«,  that  Iha  htH 
-dar,  M  H  MBM  ialA  tha  hand*  of  tU  U«««lMn,  ooihmU  «f 

I  atwn  ^Uaiit*  of  UiM     -    11 

I  ato«>  eUoiida  af  taUam  11 
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■  If  wa  OMiridMf  tbobliaeHiwpoTrdTaa  aew  .  .      .        _.  . 

c^ealatingviH  not  boallMd.  laatcadtrflattHncUoritoof  limi^aad  >  atom*  eUorida 
(fodoion,  waihaH  hara  4  atOMa  oUorida  <f  lln^  ft  atona  water,  and  3'3E  of  JnipiiritT 
•abrfOT*"  la  MehaMUgwiV  data  thwaUaakeiniat  plana  thia  iatareating  epoipoiui^ 
fill  tlMiiiiiiliinl  iiiiaiiiw,  iif  ahinh  I  naniint  ■»■  thn  rahiii  8(u«l;t]Mr«  U do difficottj b 
eonedring  ehlmfna  tooxardaa  adiraat  attnetin  broe  tawarda  tha  hydra  to  of  Hme,  aait 
li  tafOwntodptowwdaoAof  itt  aliBUBiMyonartiWaalitthaoJ^ganapd  the  p«]niu8L 
Boeb  reflnemeirta  >a  the  iwaoadin  tiad  iiMMly  to  mMtj  •  pUin  matUi.  Srati  tho 
aUoTOMaeid  ttera  twoti|^tlBla]aB7tofarat  (MidearefaMrit&^iabyhiBOWDBdiiiinioii 
•  hnwUMtiaal  b^a«.  "Wbaaebloiateof  potaah.'aajaSr.Thomaon,  "ia  mixed  with 
wdpnrHaad,  aad  mada  bto  aouUI  baUa  theuaof  •  iMa,if  wa  aipoaa  Iheie  balla  to  a 
baataomewkatlowwthaalhatof  boiluigwater,abria&t  yellowiah  green  na  aenarataa. 
whiehmayberaaaiTedorarswroiu;.  JtaamaUiapaeiuiaraadarMnatie. 
•t  laaat  aoran  tfanaaib  nrftune  of  it    It  daatrojmvugeUbla  bhua.    It*  ' 

1  TohmM  ihlatiD*  S'6     or  4'S 

t  TolnntM  ozraas  S-121t  or  4. 
Ulna  thia  oompomd  oouirta  in  weight  of  chloiioa  4'S,  oxjsen  4  ^  B'fi.    It  haa  bean 
oalladgaafiirwi^a^alliria^  but  it  w  mora  probably  a  farMidt    It  hat  beea  anppoaed 
1 • :j Brtii^  and  haa  therefore  bean  called  cUerout  add.    Bnt 


byaoB*  t« 
tUahoa^aaya**-.,   _ 

Surely  tUa,  w  tba  doalor'a  own  ahowing^  ia  rety  aUoder  autbority  for  renonndsf  oar 
iMMMcalTad  ftafclaia  aunalfBtDg  tha  aonibtDtioB  of  bleaching  powder.    I  tbalfeon- 
daoa  by  faMarUngltatthaabra-atoniata  are  now  in  a  dilemma  about  thii  inbatAiMei 
oalllng  it  a  anb-chlorida  of  1  atom  of  chlorine 


•k  »ti  Dr.  ^Aomaoa  ihowii^  tlut  Mr.  Tennan^  the  greatoat  ai 

jr  W  ^  bM  ptodaaad  it  ia  the  atata  4^  a  «Uoiid^  or  1  atom  of  each.    The 

hat  i%  in  ehlorida  of  lim^  aa  ia  water  of  amjneni^  aloobol,  and  mnriatio  acid,  there 
ia  ua^kiMl  faaaaii  for  deAnita  ^oportion  in  any  tarm  abort  of  aatnration,  and  thare- 
ft>ra  wo  abail  4nd  tUl  aUorid*  in  ovary  gradaUon  of  itrenf(th  ftom  1  per  cent  of 
aUorine  np  to  40  par  ««nb — the  itronsaat  wbioh  I  aoeoeaded  u  preperiD^  though  I 
pamed  a  ocHiatant  itriaia  ^  i4ttwy  in  great  exeaaa  oiar  a  parebyorfta  of  lima  tor 
nwarda  of  M  hann^  with  frequent  renewal  of  tbe  nirlaaa ;  indcMl,  tiU  it  refoied  l» 
•Morb  aay  mora  ga^  aa  iadiaatad  by  ita  remaining  rtationary  in  weighL 

CHLOBINS  JJID  ALKAU  (jToaMfWAH  </).  Mr.  Tennant  Dnnlop  of  Olawow 
abtaiB»d,iBl(anl^lH1,  a  patent  foranimproTad  method  of  prodncingdiioTina.  The 
proaaaa  he  nanaMyadoptaia  to  toing  together  awnmontalt.  nitrate  of  goda,  or  nitric  a«id 
aadaniphnria  aoid^  ■■  anitahle  pMportioii*;  h«at  being  tfaen  appliei^  chloriD*  or  an 
eiida  of  nrirtit  and  nHrialie  aeid  ara  eTolvad ;  these  gaaee  are  caowd  to  pan  through 
a  ooadenier  ahargad  wiih  aulpboria  acad  of  ai^oiaut  itrength  to  abeorb  the  oxide  of 
■aota;  a^  t^n  Hia  ahlorina  and  mnrialic  asid  are  aaparated  by  maani  of  water. 

In  applyiaf  the  prodoat  reaultii^  from  the  abora  proeiM,  heobtaina  nitcie  loidbom 

..,,,„. -..ooqIc 


GHLOBOMETBT. 


_^ _      _         ihMt,U 

ic  dlawig^eoiMit  of  o«dd«  of  MOtc,  wluok  being  caoMd  M  tMTWM  •  MNidMMr 
wittianffleiaitqiuBtityof  BirutdateanorwAtar,  ii  by  thh  ma^i  tt—tfoHiMd  into 
nilziG  aaid  Tfait  Mid  nay  b«  f^a  «ud  In  tlw  mnnnlattam  of  ehlodliut  and  a^aln 
fveoTerad,  and  io  on.  Somctimaa,  ioattad  of  treating  tha  nitrotu  idptinrie  aeid  ••  jmt 
daaeiribed,thepateDte«oaaMa  theondaof  aaota  to  1m  erolvad,  and  to  paa  bto  •  diam-  . 
ber  into  which  a  current  of  ialph«ntted  hydrogw  ii  atrwnii^;  by  vhioh  ntaana 
nUpb«M  of  ammonia  ii  obtained  and  ndphnr  depoMtad. 

CRLOROHETRYt  CUoromtfrit,  h  the  Mme  gtreB  by  (ke  Franek  U  tke  praceM  fbv 
tcctiaf  the  deeolaiiiis  power  oT  any  eonbiutioa  of  dIoriM,  tnt  eafeeianr  oTthevm- 
BeKitlaRicha,  theeUerUnoDine,  peUih^Midaoda.  M.  O^  LoMM  pnvMcd  BMT 
ycanapitbefiiUowiBggradH«(dH«thadorappiiriagiai)i«a«ilhiip<WpOM.  At  [Bdi«i 
Taric*  nneb  in  ita  dyeing  qnality,  aad  of  eoMcqaeaee  ia  Uw  propratioa  of  ehloriae  » 
VBirad  fbr  Itt  d««dat«tiaa,  be  eHmaee  ai  tba  aaily  of  Haoehini  power,  one  liue  of  chlo- 
me  gaa,  nMmaicd  at  tbe  DCM  preeeoie  of  SS-C  iMkee,  and  at  ibe  tefl^wfalnre  oT  melliaf 
k«.  Tbit  Tolitaie  of  gai,  when  eeaiUaed  with  a  detemiaale  ^aaatity  of  waler,  ia  eop 
^OTed  to  teU  the  atandaid  Kdalioa  of  i*M|to.  For^lu*  purpeee  a  aolnlioD  in  anlphack 
acid  of  any  Munple  of  iwUKo  b  taken,  and  dihilad  with  water  to  ioeh  a'desree  that  lO 
neaaoret  of  it,  in  a  gtadnaied  tnbe,  Bfe  daeohwed  b]r  thai  eoe  aieatare  of  eombincd  eU»- 
line^M.  Eachmeaasceof  Indigo  tolntioaaodeetniredii  called  a  degree,  and  lhi*mee» 
are  being  divided  into  In  parte,  the  real  teat  of  eUoriee  la  given  U  ilUttht,  wkid  it 
taffieiently  aiee.  For  the  aiaadard  of  the  aawyt,  a  efaleride  of  line  ea  pan  and  fally 
iatuaicd  at  poadUe  b  U^en,  and  ditaolTcd  in  aiieh  a  quaatlty  of  water,  that  tbe  aolaiiaa 
iImII  coataio,  or  be  cqnlraleat  to,  one  Tolnne  of  ehkHine  gat.  Calcabtion  proTra  that 
Ihit  eonditioB  it  exattti  foUUed  by  dbtolviDg  4936  fraemea  of  tbe  atid  chloride  in  half  a . 
Htre  of  water  I  or  in  Ei^lith  aNaMint^  5  gr.  very  nearly  in  MO  grain  Beataraa  (f  waler. 
TUt  loliition,  whiA  tervea  fiw  a  »pe,  indieala*  10*  ia  the  attay,  er  piai^i  that  ia  to  aay, 
•adaiaclevcdaawdeatioyatheeolaroriO  volameaofthodilnleiadigetolulioo.  haa^ 
be  reMiked  that  a  greater  degree  af  preehioa  it  in  gcMral  aliaiaahle  vrith  a  weak  a^ 
lation  of  dilorlne  or  a  ehtoride,  for  emnple  at  4*  «r  9",  than  with  oae  mch  tUongtri 
aoMeqacnlly  if,  aftor  a  pretininarj  trial,  tbe  Maadaid  eoaiidanMy  «»eed*  10*,  a  givaa 
Tdnme  of  water  amtl  be  added  to  tbe  tohrtien,  awl  then  tbe  above  proof  nwtt  be  takea. 
If  the  volnme  of  water  added  wat  double,  Ue  aanbar  of  degreea  alUrwaid  round  matt 
be  tripled,  to  pbtain  tbe  traa  lit)*  of  tba  eblorida.  It  it,  bowerer,  to  be  obaeived  that 
Ihe  de^i-ee  of  deeoloration  varitt  with  tba  time  taken  la  tuking  tin  miitnrei  the  man 
tlowty  the  ehk>rine  ia  added  to  the  iadico,  the  leaa  of  tl  eaMpc*  bio  tba  atmoaidMr^ 
and  the  mora  eiicetire  li  beooiaea  ia  deatroyieg  tba  aoler.  Tbe  heal  mode  of  ob- 
taining eomparabte  reealta,  it  u>  poor  taddtely  into  the  taat  qnaaiily  of  cbloriae  tha 
wfa<de  voliune  of  Ine  indigo  toletioB  liheir  to  b«  deeolond  t  bnl  il  ii  nqniiiie  Io  Sad  ap- 
BrDiimatelir  beforL'hBid,  what  qoaalily  of  iadigo-blae .  will  probably  be  dettreyed. 
Whea  it  cornea  to  the  verge  of  deatracliao,  it  it  grecR  |  but  yoUowitb-brewB  when  ea- 
drely  deeompoaed. 

Ihare  Irird  Ihe  indigo  teel  In  many  waya,  bat  aevar  could  eoadde  iait.  Thetolpb*. 
rir  BidiUioa  of  iodit^  ii  very  liatde  to  change  by  keeping,  ead  thaa  to  lead  Io  enoneoaa 
reaottt.  The  method  of  teating  the  efalorMlea  bjr  green  anlphate  of  iroa,  deaeribed  nader 
Ueacbing,  it  in  my  opieion  prefentdt  to  the  ahwe. 

M.  Gay  Lnaaae  hat  reee^rtly  pwipoeed  another  pnof  of  ehloaiae^  fenaded  on  Ihe  aaM* 
■nnciple  at  tbat  by  green  vitnol,  nnme^.tbaqoaatitref  it  reqaititelo  raiae  ■  inetalii 
Mbttaaee  fhua  a  bwer  to  a  higher  ttage  of  endtaeaitst.  He  sow  pnteribet  at  Ika 
prefbrable  pkn  of  chloromeiiT,  la  wmt  vary  liawhr  Ann  a  gradaaiod  glata  Inb^  • 
ftandard  tolnbon  of  tha  eUorliMh  to  ba  teatad  apon  a  dntia  miiiala  qnantitr  nf  arfi"" 
acid  diaaolved  in  mnrialie  aeid,  till  the  whole  araeniow  be  converted  into  tiie  arteaie 
acid.  TleTalneartheehlorideitaTealer  the  )eic  of  it  ia  required  to  prodnoathitdFaefc 
It  is  eaay  to  reoogniM,  bj  a  few  dropa  at  colntioD  of  io^go,  the  inalant  when  aU  tba 
anenioiu  acid  hai  diaappaarcd ;  for  than  tba  blna  tint  Ja  imBediatolf  eOaaod,  Hid  aaa- 
''  not  be  reatored  by  the  addition  of  a  freah  drop  of  indigo  atdntioo. 

In  graduating  the  araenical  ehlorometer,  S.  Oay  Tnmn  takia  for  hit  anitT  tke  de- 
aolooriDg  power  at  one  volume  of  diloriue  of  8S>  Rabr^  and  divldee  it  into  100  pai^ 
Snppoae  that  we  prepare  a  tolntioa  of  eUorine  eontaiungita  owa  Toloraa  (tf  tbe  ga^  aikd 
an  araeniooa  aohitiou,  aneh  that;  nader  a  like  volnnu^&e  two  t^Blio^  «ii««  neipto- 
eally  dettroy  eaeh  other.    Let  nt  oall  the  fin^  tbe  tu 

aeeoad,  tbe  normal  araaniotit  tolntion.    Wadiidl^x 

ride  of  lime  aubjectad  to  trial ;  and  diaaotve  it  in  watar,  m.  ,    ,    _ 

aolntioniba]lbealitre(1000^rammaame«ara,)inolndiagtbea( 

a  oonatant  volume  of  tba  aohitioii,  10  oeatimetrea  eube  (10  gnunme  meaauraa,)  fi>r  a^  • 
ampl%  divided  into  100  equal  put^  and  ponr  into  it  gradwdlj  the  ai 


OHOOOIATX. 

CMMMd  %j  IDm  dwUomX  tintb  dlotin*  be  dMtwj^  tb*  l 
pToportioDal  to  IIm  namMr  of  portioH  of  tlM  anauom  wdntiMi , 
■hil]  uve  raqiiir«d.  If  the  eUorid«  lui  dtatrojed  lOOportHHuof  UuKmnioDiiirfiitiaa, 
Ui  title  vill  b«  100 ;  if  it  bM  d«tra  jod  M  poftibn^  ita  titl«  will  be  SO,  *«m  ud  m  forth. 
On  poann^  Uk  aciduloM  arKBioa*  lolntlim  Into  the  chloride  of  line,  thb  will  bcMna 
ttTj  mtii  t  lh«  chlorine  will  be  asilled  ■bnndtntl;,  end  the  proaT  will  be  qnite  iManrct. 
IT,  <M  ihe  eoDtrsTT,  we  pimr  the  (olalion  of  the  chloride  oT  lime  ialo  Ihe  enenkMi  eohi- 
tioD,  tbit  cTil  will  Dot  occur,  tiiee  ihe  chlorine  will  alwaTi  ind  plenlr  of  ftnenkn*  ncid 
to  net  npon,  whalcTcr  be  the  dilaiira  oT  the  one  or  the  (Sher  g  but  in  thii  enw,  the  itand- 
nrd  nT  Ihe  chltMine  i*  not  f  iren  directly,  u  it  ia  in  the  iavene  ntio  of  the  nnnber  of 
pottiODn  which  are  required  to  deatrojr  the  OBfacnrw  of  the  nrteniont  MlnliiHl.  IT  30 
pMiona  ef  the  eUwide  have  been  rcqnira^  the  proof  wiU  be  lOOX  W=10U*)  IT  9)0 
bnva  been  required,  the  proof  wiU  be  lOOxUf =M*,  Ac  TU*  evQ  la  not,  bowcTer, 
*«IT  eeriona,  aiaee  we  bnve  merdr  l»  counlt  a  table,  in  which  we  enn  iad  the  prMif 
oorreapowliaf  to  *mA  wkan  vC  the  efahtride  enptond  kt  deMrariac  Ibe  eonctnnl 
nemareafthenrtraioaiMhliao.    Tbe  arteninui  mMM  iboald  be  •% bilr  UBged  whb 


ihow,  bv  Ibe  diaapvennM*  of  the  eokir,  tbe  predae  polnl « 
beWoTiBe,tt-  ■-   ' '  -  ' ■ 


Mtnnt  cf  ilt  Mtnntioa  WiU  ebkoine,  that  in,  ita  <on*enion  inl«  waenic  neid.  If  Ibe 
araenioM  ncid  be  pan,  the  MnMl  wrintioB  ir«]rbe  aiade  directly  by  diawlrjat  4-43* 
IiMuiti  of  it  in  nimalk  ndd  (ihe  fhv  (alphninu  acid),  nad  dilutinf  Ike  Mlnlioa 
■ai  It  oeeaplc*  om  Htrc,  U  UWO  frammOT  Beuort.    Aa«Ju  di  Ckimk  »l  HprffM, 

CHOCOLATE  ii  na  Klhnentur  preparation  of  tei7  ancient  nw  in  Meileo,  Am 
which  coaatrr  it  wna  iatrodaeed  Into  Europe  bf  the  Spailnid*  in  the  year  I5I0,  and  by 
Chen  kog  hrpt  a  aeeret  Inm  the  rm  of  Ihe  workL    Lian«w  waa  ■>  fend  of  it,  that  be 

rtt  Ibe  ip«xille  aan^  lluebrona,  food  oT  Ibe  gait,  U  the  cacao-tree  wbieb  pmjaeed 
The  eaeao-beaBi  lie  In  n  Anit  Ntnewhat  Ifte  n  eaenmber,  abont  ft  iodwa  kMg  and 
!(  lUek,  which  eoataiaa  flan  SO  to  30  beuit,  nnanfad  In  A  rcfntar  n>w«  with  parli- 
tivM  between,  and  wbieb  are  wmnDded  with  a  itae-cobrod  epMify  aahuaaee,  like 
ttal  of  waier-mclont.  Ilere  are  flailB,  however,  ao  larse  aa  W  eontnia  thim  M  ta  W 
beaaa.  ThoK  grown  in  the  Weal  India  btanib,  Berbiee  and  Demarara,  are  WMfc 
BoaDer,  and  haTe  only  fVom  0  lo  19;  Ibeir  derelopment  being  tee*  pcifeel  than  ia 
Saath  America.  AAa  the  nNtaralloa  of  the  IVnit,  wbeo  their  Kreea  color  bai  ebaaged 
lo  a  dark  fetlaw,  they  aee  plaebcd,  opaacd,  Ibeir  beana  etaared  ef  Ibe  marrowy  oab- 
Wifn,  aad  aptead  eat  la  dry  in  ibe  air.  Like  alaonda,  they  are  earered  wlib  a  tkin 
Aia  ar  bedt.  Ia  Ibe  Wert  ladica  Ihey  arc  faMedJaMy  Mckad  ap  ftr  the  natkct 
a  Ibey  are  aalfeoled  to  a  apeeiea  oT  aUf hi  fti^ 
..  _     ,__.._       -Ik  ^nart,  ^  „„„_ 

-  -- _  .      .  ...  They  emit  a  pax! 

dcd  of  Moitlar^  looe  Ibe  Mtaral  hkteraeaa  aad  aerimeay  of  ibelr  tB«e  1^  thia  |i>mii. 
ta  awn  aa  none  of  Ibcir  WfJsU.  laamd  oT  WMriea  laba,  pita  or  tocacbea  dag  ia  the 
graaad  an  aoMtiae*  had  neoarac  to  fcr  eariag  the  beaaa  t  aa  aperalioa  ealM  eartUv 
(ttrrar).  They  are  kally  etpoaad  to  tfca  loa,  aad  dried.  Tba  lauer  kind  arc  rachgacd 
the  beat ;  heisfi  larger,  roa«her,  of  a  dailier  bnwa  color,  and,  whea  roaitod,  thiaw  off 
(heir  bnall  readily,  aad  apUi  ialn  aereial  tncfalar  ftagaeaui  tbey  ban  aa  agraeabh 
■iBd  Ulteriafa  Mate,  wilhoM  aariMoay.  TW  OaiaM  and  Weat  ladia  aorto  are  tMUler, 
datts,  MaoolberwiklaBed,  li|iblet.«okmd,  mm*  abarp  aad  bitter  to  tbe  taMe.  Th<7 
aatwcr  beit  fiv  the  eitmetjaa  of  tbe  batter  ef  eaeao,  hot  alTant  a  leM  arenaile  and 
agrcMMa  ehaaahte.  Aeeoadhg  to  1.— paillaa,  the  karadi  of  Ihe  Weel  laAi  eaeao 
heaaa  aMKala,  la  IW  pane,  bcaidei  waWr,  S3-1  gflbt  cr  oil,  M-T  df  aa  albandaMa 
toawa  ■attcr,  vMcb  eaataka  aU  Ibe  anwt  of  tbe  bMa,  10-BI  of  uwch,  7)  of  |m  v 
■Milage  0««r  Iigaia%  aad  »01  of  a  raddieb  dj*  itnff  tocMwhat  aUa  to  tba  pfamMt  4rf 
Hiiihiaaal  lltobaabatom  llparoant.  of  the  weiahtof  thebaaaa;  thaTeonlalaMlat, 
b«t,  baridaa  Ugnin^  or  woody  flbr«^  which  ooartttntea  half  thair  weight,  ther  jlald  a 
UgfafefaeowBwaeaafbianaaatrwtbjr  boiling  in  water.  Tbefatnanlter  iaoftba  eon* 
■ateneo  ef  toUftw,  white,  of  a  mild  agraaable  taM^  oalled  batter  of  eaeut  and  Mt  apt  to 
tara  laaeid  by  kandng,  It  matto  nly  at  193"  Fahr.,  and  abool^  therefor*^  make  tolar- 
aUa  eaadlaa  It  »  edobla  ia  boUiag  aleobol,  but  preoipitatea  ia  tbe  eold.  It  ia 
abtalaed  bf  anoaing  tba  beaaa  to  atiMg  pteaanre  ia  eaaTa*  bagi,  alter  tbey  bare  been 
rteacaad  or  aoakwiiabettiag  water  WaODMtima.    Prota  •  to  •  o«aeea  of  "batter  maj 

obtataed  btm  a  powd  «t  eaoaok    It  bM  a  raddiib  tiage  irtttn  flrat  aipreaael 

«-'--  '- tiaiHuji  a'"  — * — 


lite  bean^  being  bead  fian  all  apoiled  and  MoaMy  portion^  are  to  be  geatlT  roaotod 


orer  afireia«D  iroaeyliadv,  withholaainitaondaforalloviiigtbovapoiuBtoaaeape: 
the  aMMcatai  being  aimilar  to  •  oegee  roaater.  Vbea  tbe  aroaia  begina  to  be  well 
devefaiped,  tbe  roaating  ia  baova  to  be  flnitbed;  and  the  beaaa  mnat  be  tamed  od^ 
eaoMt  and  freed  by  laaoJag  and  rifling  from  thtir  bnafca.    TLa  kanala 


to  bti  converted  into  ■  put^  dthu  by  tritntwtioii  in  *  morUr  hetiti  to  180"  T^  «r 
hy  tiie  folloiriiiK  ingenioua  tad  poweHiil  machiiis.  The  chocolate  pute  hu  aiuRnj- 
in  Freiioo  a  h^e  T»nilU  inoorpoMted  with  it,  and  a  ooaBidai«ble  qnsotity  of  btiem 
vhioh  varies  tVom  one-third  of  lU  treisht  to  equal  parte.    Form  pound  and  ■  half  of 


FIf.  SG7  reiMMniti  the  ehocoIalE  milt.  Upon  the  tole  *,  made  of  narhlc,  tiz  conical 
roUm  B  ■,  are  made  to  ma  by  the  rerolniioD  of  the  npright  axii  or  than  f,  driven  bv 
the  agene;  of  the  Ir  -wheel  a  and  bevel  ivbeeli  i  z.  The  M>le  a  re«ts  npon  a  ttiaog 
iron  plate,  which  i*  heated  bf  a  nnall  (Iotb,  introdnced  at  (he  door  H.  The  wooden 
ft«sw  woA  r,  fbriBi  «  ledge,  a  few  inche*  high,  ronnd  the  marble  alah,  lo  confine 
the  eoeoa  in  the  act  oT  IrilnratioB.  o  ii  the  hopper  of  the  mill  Uurongh  which  the 
roMted  beaai  ara  introdcieed  to  the  action  oT  ^e  roUen,  pBMing  fint  into  tbe  fiat 
vencl  r,  to  be  Ibeooe  evenl;  diitiibnted.  After  thn  eaeao  hai  rseetved  the  Srtt  Irilnra- 
tion,  the  patle  li  retomed  npon  the  ilab^  in  order  la  be  mixed  witt  tbe  proper  qnaalitf 
<f  nrar,  and  vanilla,  previoaKly  aliead  and  emnnd  op  with  a  linle  haid  in^.  When 
the  ehocolBie  is  BcfficienUr  vrorfaed,  and  whUe  it  is  (bin  with  the  heal  and  tiilarmtion. 
It  nnit  be  pnl  carefiUf  into  the  proper  monUs.  If  introdneed  too  warm,  it  will  be 
apt  to  become  damp  nnd  dull  on  the  larfaee ;  and,  if  too  cold,  it  will  not  take  the  proper 
fcnn.  It  maW  be  previondy  well  kneaded  with  the  hand*,  t»  CMare  the  eipnlaioa  of 
BveiT  air  htihhie. 

In  BanekinB,  cboeolaw  tnilla  on  thk  eomtractlon  are  ver7  eouBOO,  bat  IbeT  are 
tnmed  hjr  a  hone-^iia  let  to  w»r1[  In  (be  under  atory,  eorreapawlinf;  to  H  in  the  ahare 
Igve.  The  ihafi  b  ii,  in  thia  eaae, ertandad  down  ttoooth  the  BarbledaKuAli 
■nrronnded  at  ita  beotra  with  a  hoop  to  prevent  the  paata  eomins  into  eentaot  with  it 
Eaoh  of  then  bort»milla  turns  ont  abont  ten  ponndi  of  fine  ahocoht*  in  the  hour,  from 
a  ilab  two  feet  aeven  Inchea  in  diameter. 

Chocolate  is  flavonred  with  einnarnon  and  dtrvea,  in  leveral  ecUDtnea,  inalasd  of  the 
more  expeniire  vanilla.  In  roaetiog  the  baana  the  heat  ihoohl  be  at  ilrat  very  elow,  to 
give  time  to  the  hntaidttj  to  eacape ;  a  qniok  fire  hardena  tbe  anriBce,  and  injure*  the 
procese.  In  patting  the  paate  into  the  tin  plate,  or  othsr  manlda,  it  mtM  be  well 
ahaken  down  to  innin  ita  filling  up  all  the  oavitiee,  and  giving  the  iWp  and  poliihed 
impresaion  ao  much  admired  b;  oonn<nMaiiTa    (&oeolat«  ii  aometiakea  addteratod 


bv  oonnouaanra  Cmoeolate  ii  aometiBea  adalteratod 
with  itarch ;  in  wfajoh  caae  It  will  form  a  paatf  etmabteneed  buh  wkeu  treated  with 
boilinff  wKter.  The  harder  the  slab  upon  which  tlie  beam  are  tritorated,  tbe  brtt«r; 
and  thence  porphvr;  ia  far  preferable  to  tnarble.  The  grinding  rollua  d  the  mill 
ahoold  be  made  of  iron,  and  kept  very  clean. 

Abont  eight  years  ago,  aam]d€a  of  ehooolate  were  sent  to  me  for  analyaia,  by 
order  of  the  Lonia  of  the  Admiralty.  It  waa  made  at  the  viotiiallins^Btd,  Deptfor^ 
br  Uie  nae  of  the  Boyal  Navy,  l^  the  government  c^ioealate  milk,  where  aboiit 


4.  Bat  I  DbMrrad  that  it  coimted  of  grit^  cnloti  from  twj  hmpmttt**  b 
nornulliaa;  th*t  th«M««iM  v«r«qnataiiiiiMMtbla  wjtli  vatar,  like  so  mm 
_  B*al;th»t  AayomUiMdiM^iterpniMlMof  th«WM*-b«utb«ik^Mdtk.. 
htoc^  vlMa  iwallovtd,  tli^  ware  calenlkted  to  fonn  meohaiiieaUj  initating  lod(- 
nenta  in  Aa  TilliNia  «aata  of  th*  Moaiaab  and  boiral^  vharcby  thcj  oonld  prodne*  tb* 
Borbid  eAeta  s«rtifiad  hj  MTwal  naval  HiT^eoni.  It  -wm,  moreover,  obrion*  tliat 
from  the  iowhibla  eenditien  of  tbo  obeeelatek  it  eoold  b«  of  little  hm  a*  u  artiele  of 


Ibod,  or  a*  a  danalaant  Mbatitote  for  uil^  and  tbat,  tu  hat,  ttireo-foartbi  of  it  wan^ 
en  thia  acoenat  an  ioaffeative  artiele  of  die^  or  were  waatad. 

Having  reported  tluae  reaolta  and  opiniona  to  the  Lorda  of  the  Admiraltj,  thay 
were  ptaaied  ^ter  a  few  week*'  eeaaideiatlon,  to  reqoaet  ne  to  go  down  to  tbe  vie- 
toalting-jard  at  Deptford,  and  BopariBtaDd  tbe  pteparatioa  of  a  qnantitjr  of  ehoeolato 
b  Um  beat  maiuMv  1  conld  whb  the  ntaana  there  prwidad.  I  aocerdioglj  repaired 
thither  on  the  ISth  September,  1S4S,  and  ezperieneed  the  ntmoat  eoartaav  and  eo- 
opa«tia&  boat  Sir  John  BID,  the  Captain  Saperintendmt,  and  hia  anbordinau  oAean. 
Ine  eooD-beuu  had  been  hitherto  milled,  alter  ■  aliobt  roaiting  upon  the  aole  of  an 
eM-kiln,  along  with  their  hoaka.  Am  I  waa  aatiafied,  (roln  aniJjwi^  that  the  hnaka 
were  no  belter  food  than  law-duil,  and  Uiat  they  might  caoaa  irritation  by  their  minnte 
Bjente  left  after  griadinf^  between  rotatiOf  mulatoDea,  I  eat  about  a  ^an  for  ihelliDg 
them,  but  oould  mid  do  puwa  of  apperBtua  deatined  for  the  purpoae.  There  wa^  how- 
ever, a  pea-ahelliDg  nul^  whieh  had  been  naed  onl  v  for  one  day  aome  yean  before,  and 
had  atood  ever  aines  idle*,  which,  on  being  cleanea  and  having  ita  miUatonea  placed  at 
a  proper  diataiic<^  waa  (oiind  to  auwer  pret^  weU.  The  beana  lor  eipertment,  to  the 
uioDnt  of  9  owt,  had  been  previomly  roaated,  under  my  ear^  at  a  well-regnlated 
bca^  with  much  atirna^  la  ma  oat-kiln ;  aa^  on  being  aold,  ware  rtin  tbroogh  the 
iheliiog  miD,  which  waa  pat  in  commaBieatioo  with  the  hnatn  of  the  Aonr  dUL 
By  thia  ■mnsemenl,  the  eoco-baana  were  tolerably  thelle^  and  the  kameb  lapantted 
bom  thvr  tcuj  hnaka.    ^e  wetghinga  were  aacnrately  made. 


B  awl  of  the  QnyaqnD  ooeo  .            .            -      gji  Ibk 

L«at  in  roaatina  -  4S ) 

ahella  -           -  Mt   lit 

watU  •  so) 

lUmained  fornQUDg  5U 

On  tba  14tlt  8ept«iri»er  I  made  a  rq>ort  to  the  Lorda  of  the  Admiralty  upon  the 
anMriuenU  of  ue  18th,  of  which  the  following  ia  an  ontline.  After  deaoribtng  the 
paiH  t^ken  to  regulate  the  roaating  temperature,  and  to  eqnaliie  the  effect  Qpon  the 
beaiM  bv  moving  tA«n  oeeaaionally  by  a  n^e,  I  atated  that  the  oat-kiln  waa  not  weO 
ad^itca  to  tbe  parpeee  of  roaetingtbe  eoeoi  beeanaa  it  waa  impoaaibla  to  tan  the  beana 
regalarij  and  eoutUnoaaly  dariog  the  proeea%  eo  that  thay  oonld  not  be  equally  roaatad, 
and  beeanaa  it  waa  an  nnwbiJaaome  weratien  for  tbe  woifcmen,  who  moat  go  into  m 
chamber  filled  with  wnioDa  gaaea  and  flMne^  to  naa  the  rakea  When  tbe  door  of  tbe 
kiln  wae  ahotv  to  allow  the  burned  air  frmn  the  fire  bale  w  to  draw  up  tbroi^  it,  miachief 
might  be  dene  to  dkeatoBtmnofeoeoon  the  aole,  and  when  the  door  waa  again  opened, 
to  pannit  a  peraon  to  go  in  and  Itir,  time  and  heat  were  waited  in  repteniahiog  the 
ahamber  with  frcab  air.  I  nadaratood  that  a  reTolving-cylioder-roaating  machine  had 
been  made  by  Heav*.  Bennie  for  the  chocolate  proeeaa  at  Deptford;  but,  for  raaaona 
■nknows  t«  me,  it  bad  Dever  beea  employed. 

Ibe  iliniinaliiin  ef  weight  by  roaating  and  dialling  may  be  aatimated  at  abont  11 
par  eeak  A  part  of  thia  loaa  ia  moiatore,  which  ahonld  be  eomplately  expelled,  to 
prevent  ila  cauaing  the  ohooolate  to  become  mouldy  at  aea.  Bat  *  part  of  Uie  d«fal- 
eati<»  waa  alao  dne  to  aome  of  tbe  eooo  remaining  m  tbe  erericea  of  the  pea-eplitling 
mill  and  the  laBnat^  wkieh  wonU  not  be  obaarviOile  if  theaa  were  b  oonatant  employ- 
menL  1  think,  tharefeiet  that  tbe  roaatad  kanala  may  be  aatimated  in  general  at  SB 
per  oaol  of  the  raw  betUM 

Hf.  SUraprcaaata  the  ahoaolata  milk  at  the  Tienialling-yard,I>aptG>rd,aa  mounted 


ildnia  Uwku 
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..ooylc 


bj  tk*  Miebrated  engiiiMn,  Mean.  Ktanie.  lliMe  ara  four  ilaabU  mill  ft«n<l 
A,»,a,a,  sachllms  feet  in  dianuUr,  oC  vhioh  tha  nether  rata  npoa  »  b«dot  OMt  irwa, 
IU:a  ft  drumJiaftd,  k»pt  at  the  tomp«rBtura  of  abont  230°  b;  tba  admiiaion  ot  ateun 
to  Um  eaM  below.  Over  Mch  mill  th&re  b  a  Teediiig-hopper  1,  a,  S,  4,  id  oommn- 
nioatioa  by  the  pipei  S,  B,  T,  8,  witb  tbe  general  reservoir  a,  charged  upon  the  floor 
above  vitA  eoeoa  through  Uke  fnniiel  plaeed  over  it.  The  vertuMl  ■haJto  vbich  ton 
diaae  milla  are  marked  ^  (^  h,  l;  tbey  are  moved  bj  the  train  of  bevel-wbeeti  abov^ 
which  are  driven  bj  an  arm  &om  the  main  «Wt  of  the  iteam  au^oa.  Eaoh  mill  eai^ 
sf  MWK  bt  thrown  in  aid  out  of  gear  at  p)aaaiir«    At  i,  i,  i,  i,  the  d'    ' 


b  diowB,  whiah  pmm  out  the  laini-flDid  hot  ahoeolate  into  ahaUow  ejlindrieal  tin  pMi% 
aap^aofeontamingabontninepoiindaofeiuMoUteMMh.  Htm  fear  niUaaMcapaU* 
ofoonvertiog  opwardi  of  a  ton  of  ooeo  into  good  chocolate  in  a  day,  on  the  ^atam  of 
donble  tritDTatioil  wlueh  I  adopted,  and  two  torn  on  the  fcniMr  Tonf^  plaa.  I  fmind 
that  the  two  ttonw  of  eaah  mill  tud  been  placed  ao  tar  arander  m  woold  allow  ei>tiT« 
baiua  to  pM*  throDgfa,  aa  ■pariona  chocolate^  at  one  operatioa ;  bat  the  chocolate  thn« 
'i— >•" ~>^  »••  in  a  very  gnt^  aUt^  wheMtJ  goodehooolata  in  the  liqoaftaditateahovld 
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h»  mooth  ia.i  plMtlo  l)«tv«eB  tke  flng«r^  mi  tfnmi  npoD  tka  tMns  wltbirat  IcftTinf 
any  gimBnlar  partieica  in  Uia  inonlli.  To  obtain  nich  a  nanl^  I  fvided  the  aulliiw 
iato  two  at«pt ;  for  Um  fin^  two  pain  of  Uu  (tooM, «  ud  (^  ware  Mt  ai  eloae  tt^thw 
M  for  a  paint  mill  (which  thoj  eloaa];  rM«mble]t  and  the  other  two  pain,  a  uid  o, 
were  lift  at  their  ordinarr  diitanea.  Th«  paite  obtained  from  the  ftnt  aet  wai  trana- 
farad,  while  nearij  liquid,  ioto  the  hoppen  of  the  leeond  pain,  Erotn  irhioh  it  iaiiMi  at 
tte  ipoat*  a*  thin  and  nnooth  aa  honej  troB  the  comb.  In  mbaerTienej  to  thee*  ex- 
perimeite,  I  made  an  analyaia  of  th*  Quja^nil  «ooo,  whteh  I  fenud  td  be  Mitnpoaed  W 

CoiMr«ta  tat  achatUr«f«OM^  divolied  oat  by  «lhw  •  tft 

Brown  extMctiT^axtMotibla  by  hot  water,  after  the  opantMM  of  ather  10 

lineoM  DwHm^  with  loaie  aibamiM  -  N      . 
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lid  bt  ot  the  Mw  ttionhl  be  nuMt  lotimatolj  oonMned  bj  nOliDg  with  the 
«  albnmiitt,  ud  lineooa  matter,  in  order  to  render  it  capable  of  fonning  an 
anuliion  with  water ;  and,  indeed,  on  acooant  of  the  )ar^  proportiao  of  concrete  bt 
in  the  b«ana  aome  additional  nibit^Bee  ahovld  be  Introduced  tv  facilitate  thii  emaluT* 
onion  of  the  fat  and  water.    Bugar,  goto,  and  itarch  or  floor  are  wdl  adapted  lor  tUa 

TJttAtr  tUa  eoavktion,  I  enpl^ed  fa  the  flrtt  of  thoM  triali  at  Deplfor^  made 
with  one-halT  of  the  ahoTe  roaated  keniele  ^  377^  Iba,  B  per  cent  of  ngar,  whiah  wh 
fint  mlved npon  a  board  with ihoveli, and  th« niiitnre  waa  then  piiMiinaiiaiiiilji  fata 
the  hoopera  of  the  two  mllla  ■  ai^l  n.  The  paste  which  ran  oat  ot  their  tponta  waa 
inunediatelT  poured  mto  the  hopp«r«  of  a  andiv  from  which  it  flowed  anooth  andven 
thfa  into  the  oonoreiing  pans.  Hie  logar  fnpplied  to  Mb  waa  ciacedinglj  moi^ 
vhereae  it  ought  to  be  dry,  lika  the  Mg  Migar  of  the  Hanritiat.  The  other  }uU 
of  the  «Mo  kemela  waa  miUed  alone  once  by  the  ordinary  milla  a  and  d.  I  lob- 
jectcd  next  day  aamriia  of  thcae  two  Tarietiaa  of  ehoeolate  to  the  following  examine 
tion,  and  ootapar«d  Uten  widi  tha  aample  of  dwoolate  aa  tuoally  made  at  Deptfo>4, 
u  aleo  with  a  lample  of  choeolat*  aola  by  a  reapeetable  grocer  in  London.  A  lika 
qnaDtiMr  of  theae  fonr  lamplca  waa  treated  with  eijght  timee  m  weight  of  baUiM  wat«T, 
the  dimuion  well  itirred,  and  then  left  to  eetlJe  ID  a  conical  wfaeglaa.  Of  Ue  otdi- 
naty  Deptford  coco,  fom-AfUia  rapidly  lobiided  in  coane  graia^  facapable  of  brtnlo( 
any  thing  like  an  emnUon  with  wator,  and  therefore  of  little  or  no  nTnil  fa  ffnli<T^  k 


le  coeo  hniki ;  bnt  ita  partielw  WW* 
gritty,  and  anbudod  Tcry  aoon. 

S.  Th«  MUar  doBblo-milled  ebooolatt^  on  the  eosWiy,  formed  a  milky-lookin> 
cmnlaion,  which  remafaed  nearly  nnlftnu  for  tome  tine,  and  then  let  &11  a  eoA 
mncilupnoni  depoait,  free  from  grittfaeaa. 

S.  Ite  >hop  ctiDeolate  fonned  a  T«ry  fadUTerent  omnldon,  though  it  waa  well  uiHe^ 
beeanu  it  contafaed  evidenlJy  a  lai(e  admistvr*  of  a  coarae  branny  floor,  aa  ii  loo 
genoraDy  tha  naao. 

I  ha*e  given  email  lamplea  of  the  above  No.  i.  chocolate  to  variona  peraoni^  and 
Ihev  have  oonaidered  it  luperior  to  what  Ii  oanally  aold  by  onr  grocen.  Tbe  prMcnoa 
of  dry  Migar  in  ohocolate  woold  alio  give  it  a  eonaervative  qnauty  at  Ma,  aid  prevent 
it  frmn  settfag  mna^. 

The  u>rda  of  the  Admiralty,  after  aeeing  the  above  two  aamplea  of  eboeolate  and 
my  report  th««npoD,wer4^«bontnxwoekaaftetward%pleaaed  toreqneelme  tomaka 
at  their  vietaalliiw-yardfDmereiperimanlafalhe  preparation  of  choooUt«;  and  thaj 


indicated  two  modc%  one  of  iBiUfag  twice  with  the  Dau^  and  another  of  milling  twica 
withont  the  faniki ;  permittfag  m^  at  tha  imam  time,  to  mill  a  portion  of  the  kareda 
with  10  per  cent  of  tngar,  and  a  leeoDd  portion  of  dia  kemeli  with  0  per  cent  of  ngar 
and  6  per  cent  of  the  endlent  flonr  ued  fa  makfag  tha  biacnit*  for  tbe  royal  navy. 
On  tbe  34th  October,  1841,  I  aecordingly  porfermed  theae  eiperiBtesta  apan  II  ei^ 
of  Goyaijiul  coca  aa  earefally  roaated  aa  pomible  on  tha  kiln, 

Tike  loea  in  drying  and  elighlly  roaming  tbe  IM4  Ibe.  of  beaie  wai  <  per  eenL 
let  expariment,  SIS  Ibe.  ofroaeted  cooo,  milled  twioe  with  the  hnek^ 

prodnood  of  ahooolata  -    SM  Iba 

SdespttinMB^lSl  Iba.  dittos  milled  twi«awithe«tlra^      •  -    18g 

•  H»  , 


Bd  rap«riiMnt,  1 9 1  lb*,  kwneli,  milled  OHM  ftloBg  vith  1  a  IIm;  of  R«r 
=TioUm. SIS* 

Oh  •■ptriment,  078  lb*,  of  kariMli,  milled  tirio«  along  witli  it  Ib&  of 
floor  udM  of  t>ig*T  =  «7B 069 

{hunpk  o«kw  of  His**  tow  varieties  of  ohooolete  ver«  mbM^aeotlj  ecnt  to  ma  fat 
esuainatioD  and  report.  1  fonad  that  the  ohooolate  milled  tmee  with  the  floor  an] 
angar  formed  a  complete  emulsion  with  bot  water,  bland  and  rich,  like  the  beat  mtl^ 
but  tiie  other  three  were  mush  ioferiw  In  thii  reapeet.  Bngftr  aloni^  with  pro]>M 
milliDg  would  Hrre  to  give  the  kernels  of  well  routed  sooo  a  perfeot  aoinkive  pi«- 
peitjr.  Instead  of  mereiv  milling  with  ratarr  slooes,  I  would  pr«fer,  for  tha  aeoond 
or  ffDiifaing  operation,  a  levigating  mill.  In  which  rollers  would  be  rolled  either  back- 
ward* and  fnvard^  or,  when  ilighlly  oonioa^  in  a  oinmlsr  direetioiv  oT«r  a  }daiia 
net^o,  marbl^  or  potphyry,  slab  at  is  now,  indeed,  very  genendlf  praetbed  bj  tiw 
trade.  Tie  cooo-beaas  iboiild  be  wall  seleoted,  witboat  mosty  taut^  and  poeaeMed 
of  a  fine  aroiita,  like  the  best  of  that  imported  from  Trinidad.  There  is  a  great 
deal  of  very  eoane  oooo  and  ohocolata  on  sale  in  London  and  in  the  provineial  towna 
ct  tha  United  Kingdom. 

Jiig.  )S9.  la  an  end  view  of  one  <^  the  ehooolat«  milla  wkb 


which  was  made  from  oooo  by  the  sailors  themaelve*  witik  * 
p«tle  and  mortar. 
In  1840  the  ooeo  oleared  for  ooniomption  in  the  United  Ein^ 

Britiih  pUnUtion    -  -    ^M1,49S  lb*. 

Foreign         ...  isg 

Cooo-nat  busks  and  shell*   •       10S,BBO 


Of  the  oo«o«-nnt  ahell*,  SlS,iS3  lbs.  were  oonsnmed  in  Ireland  I 
and  leas  than  4000  lbs.  of  coco. 
Of  eoeo,  7Sa,llB  lbs.  were  oonsnmed  in  her  U^Mty**  navy. 
How  Mnrrily  are  the  people  of  Ireland  treated  by  their  own 
gtooenl    Upwards  of  BOO^OOO  Iba.  of  worthless  ooco  husks  serrad 
oat  to  them  along  with  only  40O0  Iba  of  oooo-beans  I 
Hie  quantity  of  ooco  imported  in'lSOO  amotuted  to  4,478,263 
nwta.,  and  in  ISfil  to  0,7711,860  ewta  ;  the  entries  for  home  ooosnmptioa  were  8,101, 
Saa  and  8,024,388  owts. ;  the  re-exports  were  1,448,863  and  1,M8,4G0  ewta. ;  and  the 
grou  amount  of  duty  I^OeBt  and  IS,T76i.  raspeotivelj. 

CHROMATES,  saline  eomponnds  of  ohnnnio  aeid  with  the  basis.  See  Cb*o- 
vmM. 

Heisn.  Swindell  and  Co.  abtjuned  a  patent  In  Kovember,  ISSO,  for  obtaining  copper, 
■ilver,  and  chrome,  from  Uieir  ores- 
let  To  obtain  copper  and  ulver,  or  oopper  only,  &om  their  ore^  acoording  to  tliia 
btTeotion,  the  ores  are  firat  roasted  to  drive  off  the  sulphur,  and  ooD-vert  the  metals  to 
the  state  o!  oiidea,  after  which  the  prepared  ores  are  placed  in  lank^  and  a  solution 
of  ammonia  or  its  ealt^  of  a  strength  of  about  OBSO,  pouiped  on  in  snfficient  quantity 
to  satnrate  them.  This  solution  is  ramoved  at  the  expiration  of  twelve  to  twenty-four 
hoara,  and  will  be  found  saturated  with  the  metallic  oiidss.  which  are  to  be  dissolved 
in  boiling  water  and  precipitated— the  silver  by  hydrooblorie,  and  the  copper  by 
hjdrosolphQriB  acids  or  otherwise. 

Snd.  The  ore  from  which  buo  i*  obtuned  ii  the  native  aulphnret,  which  i*  mixed 
with  about  its  own  weight  of  common  salt  (for  which  muriate  of  potash,  or  of  any  earth, 
nay  be  aubatitaited),  and  ezfjosed  in  a  calcining  fnmaoe  to  a  ilov  protracted  heat, 
imtd  all  the  inlphur  proHat  ig  converted  into  sulphurio  add.  The  products  of  thia 
operation  will  be  sulphate  of  soda,  muiiste  of  zinc,  and  muriate  of  iron,  whioh  are  to 
be  dissolved  out  in  boiling  water,  and  the  two  tatter  precipitated  by  Ume^  or  other 
means,  otter  the  sulphate  of  soda  has  been  separated  in  tha  usual  manner.  TTie  oxide 
of  nnc,  when  thos  precipitated,  may  be  smelted  in  the  nsual  way. 

In  treating  chromium  (ohromite  of  iron),  the  ore  is  pulverized  and  mixed  witli 
ooDunon  aal^  muriate  of  potash,  or  hydrate  of  lime,  and  exposed  in  a  reverberatoiy 
himacc  to  ft  red  or  aven  a  while  hea^  the  mixture  being  stirred  every  ten  or  fifteen 
ounnte^  and  steam  at  ft  very  elevated  temperature  introduced  during  the  operaliati, 
talil  the  desired  e&ect  is  obtained,  whioh  may  be  ascertained  by  withdrawing  a  portion 


•  TUibsUm 
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Cram  tlw  fanuee  ud  tati^  i^  u  omtMnB^.    !%•  pradneto  of  thu  oparattoB  u« 
flnkHj  Inftted  in  ths  m>BiMr  niul  for  ohromio  and  biuroiiu«  nlti. 

Tile  murton  of  chrooiinm  and  oosmoB  t«]t  pt«dDOM  dironute  of  tod*,  Um  rr«at«T 
poitioB,  or^ibapt  all  of  tba  iron  «oabuoed  in  the  ahroninin  b«ing  abaorb^  or  tha 
kydncUone  aaia«TolT«dfrom  Ui«iaIt,»DdoaiTi«d<iff  in  the  form  ofteaqniehlondeof 
ma.  From  the  flnt  nirtara  ia  maDiilaetiired  pnre  bietiromate  of  ioda,  vbicb,  b;  the 
addition  of  hjdrooUorie  aeid,majbe  eonTart«d  to  oliloroehraDiaU  ;  and  from  the  laa^ 
or  litne  mixtnr^  la  produced  a  ehnmiaU  of  that  aarth,  &wa  irbich,  b;  tlie  addition  erf 
■oda  or  potaah,  than  nuf  ba  obtained  a  comfrannd  aalt,  wtiioh.'wi^  thoM  prcvionalj 
mentioned,  may  be  adTantaseoualj  employed  in  the  operaAon  ipecified  in  (he  title, 

(SKOHIC  ACm.  To  a  boiling  aaturaled  toIntioD  of  bichromate  ot  potaal^  add  aa 
IbdA  oil  of  Titrd  aa  will  eonrert  the  pot«di  Into  a  bianlphate.  Let  the  whole  eoo^ 
and  be  then  waafaed  with  a  little  water,  and  atiired,  when  the  liquid  deeant«d  from  the 
(Tmnnlar  maaa  will  be  nearij  pore  chromie  aeid. 

The  aolntion  of  ehromic  acid  in  oil  of  vitriol  ii  prefiirable  a*  an  oxidiang  agent  to 
evarrMher  at  preaant  known.    See  (^aowinL 

CRKOUIDM.  The  onlj  ore  of  Ihta  mclal,  which  oerari  in  luffleient  abandaM* 
fti  ibe  pnrpoaci  of  art,  ii  ibe  oMohedral  thnmfrore,  common^T  nlled  chromale  of  IniD, 
ONOf  b  il  i«  rather  a  Mnponod  of  the  oxydn  of  thromlnm  and  iroD.  Tbe  fmrlnr^  a 
Oia  minnal  i»  nneren  (  it*  loilre  imperfcet  metallic)  iu  color  between  iron-blad  and 
brown  fah-Uaell,  and  in  itrcak  bmwa.  It*  ipeeUic  fraTilr,  io  the  pareit  atalc,  ritci 
to  4-6 ;  bal  the  usoal  cbromcore  foond  in  Ihc  siacket  Taiin  from  3  Io 4,  Aoeording 
to  Klaprrth,  ihia  ore  coaairtt  of  oiyde  of  cbromlnn,  43 ;  prptoTTde  of  froD,  U-7| 
Bhinina,  SO-S;  end  eiliea,  3]  bat  Tanqnelln'a  analyiii  of  anoiber  ipeeiiDCB  st*e  n  ' 
abore,  reapeetlTrlj,  G9'fi,  33,  6,  and  9.  It  ia  InftieiUe  bHbre  (he  blowpipe ;  bat  It  icIb 
npon  (be  maftnetic  nredle,  afler  bniinf  been  npotrd  Io  tbe  redneing  nnokir  flame.  It 
ia  entire I7  toinble  in  boiti,  at  a  bigb  blowpipe  heat,  and  ImparUi  to  il  a  beanllfal  green 
color. 

Cbrome-ore  ia  fbuod  at  the  Bare  HiDa,  nrar  BanimoTT,  b  Harrhnd  1  in  the  flbellaBd 
Uei,  ITnit  and  Fetlar  g  the  deparfmenl  or  Tar,  in  France,  in  amntl  quantitr  1  aod  lear 
ft>rlBOT,  in  Banffrbiret  at  alio  Id  fiOetla  and  Bobemhu 

"ne  chief  application  at  ibii  ore  ia  Io  the  prodDcltim  of  ehrotnate  of  potadi,  fltm 
wUeh  Mil  Ibe  Taiioni  other  preparalioni  of  thla  metal  Med  in  the  aril  are  ebtaineS. 
The  ore,  IVeed,  at  well  aa  ponible,  from  lit  gantne,  it  redoccd  to  a  flne  powder,  b* 
being  iRiiiind  in  a  mill  ander  ponderont  edge-wheeli,  and  tiftcd.  It  It  then  miiid 
with  one  Ihiid  or  one  half  ita  weight  of  eoartrlr  halted  nitre,  and  erpoaed  to  ■ 
powerful  heat,  for  leveral  boars,  on  a  reverberalory  bearth,  where  It  It  ttlrred  about 
accaskwaHT.  In  tbe  lartre  manaftctoriei  of  Ihb  country,  the  ignitioB  of  the  abori 
miitDre  in  poti  is  laid  atide,  at  too  opeme  and  eipentiTe  Tbe  calcined  inatler  it  raked 
imt,  and  lixhialrd  wtlb  water.  The  brif:ht  yeOow  tahitlon  b  then  eraporaled  briskly, 
and  tbe  ehromaie  of  potadi  Alls  down  in  the  Ibrm  of  a  munnlar  lalt,  which  b  imH 
oat  frma  time  ID  lime  from  the  botlom  with  a  large  ladle,  perforated  with  tmaO  bo1c% 
and  thrown  latn  a  dnining-box.  Thit  laline  powder  may  be  formed  into  regular  cttM ah 
at  nenlral  chromale  of  potatb,  by  nlnlion  in  weler  and  »low  erapontion  )  or  It  may  b« 
ecmferted  Inro  a  more  beantlfnl  cryilalllne  body,  the  bichromate  of  potadi,  by  treating 
■la  eoncenlnited  lohition  with  nitric,  mnriaile,  tnlphnrie,  or  acetic  acid,  or,  indeed,  any 
add  exercising  a  aliongcr  affinity  ftr  the  second  atom  of  the  potath  than  the  ehromh 

Bichromate  oTpotath,  by  eraporation  of  the  above  ralnlion,  aad  tlow  eooling,  may  ba 
obtained  in  Ibe  fbnn  of  tqnare  tablet,  with  be*eI1cd  edset,  or  flat  fbor-tided  priima. 
ney  are  permanent  in  the  air, have  a  metallieandbttlerlaile,  and  dissolve  In  about  «n« 
tnttharthdrwe^ht  orwBtFr,al60'F. ;  bnt  in  one  half  of  their  we^bt  of  boiHag  water. 
They  condst  of  ehromic  acid  13,  potash  fl;  or,  In  100  parts,  68-4  -j-3I-S.  This  suit  M 
much  employed  in  catico-prinlina  and  in  dyeing  t  which  tee. 

Chromate  of  lead,  the  cbrome-yeUow  of  the  painler,  b  a  rich  jdgment  of  vailow 
diadea,  IVrim  deep  orante  to  the  pelett  canary  yellow,  ft  it  made  by  adding  a  limpH 
Bplotion  of  the  neutral  chmmate  (ihe  above  granular  tall)  to  a  tolnifan,  eqnally  limpid, 
oTacelate  or  nitrate  oflead.  A  precipilale  falla,  which  mtitt  be  well  washed,  *nd  ear»- 
(hllf  dried  ont  of  the  reach  of  any  lutphareted  vapon.  A  lighter  shade  of  yeHow  m 
obtained  by  mixing  some  tolnlion  of  alum,  or  nlphnrte  aeid,  with  tbe  ehromale,  belbra 
pouring  it  hito  the  lohiliaii  of  lead  t  and  an  orange  thit  b  to  be  procored  I7  the  additloB 
of  aobacetate  of  lend,  bi  any  desired  prapartioiu 

For  tbe  production  of  chromate  of  potadi  ft«m  chrome  ore,  varfoM  other  praeetMt 
have  been  recommended.  The  foDowinK  Ibtmube,  which  have  been  rerUed  In  praetlM) 
win  pvnvc  inelVil  to  Uw  manuftctnrert  of  thb  Importaat  article  1 — 

I.  Two  partt  of  chrome  ore,  con  taifilng  about  60  percent,  of  protoxydeof  AmriiBi 
Oae  part  of  Nl^etre, 
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n.  Fdv  put*  «f  ckroow  an,  eoUalabf  SI  per  celt  of  ipiulMjdB  qTcfenmlnk 

Two  parta  oT  potaahn. 

Otte  part  of  uillpetre. 
IIL  Fonr  parti  of  chnme  on.        ^34  — 

Tm  or  palMh««. 

Foar  taaihi  oTa  part  of  penorde  cf  Baagancae. 
IT.  Tbrea  parti  of  chrome  ore. 

Foar  part*  of  ullpelre. 

Two  pant  oT  argil. 
Some  maniirBCtarera  li«Te  coatriTad  to  ideet  the  eotiTenioii  of  the  otjit  into  an  aeid, 
andof  eonne  tofoimthe  ehromate  of  poUih,  b^  tbeaBen^of  polailiiloDe,inacalciBE»| 
fbniBci,  or  in  carlhtn  poll  Bred  in  a  pottery  hila. 

After  lUiviatioit  the  calcined  miitnrei  with  water,  if  tbe  tolnlion  be  a  tolrrabtf  pnia 
ehroniatD  of  potaih,  it»  value  may  be  inferred,  Ihim  it*  ^eciSc  graTitj,  by  tlie  Mkiiring 
table:  — 
At  apeclSc  giantj  1*98  it  contain*  abont  50  per  cent,  of  the  nit. 


Ml  14  . 

MO  la 

In  malcing  tbe  red  bichromate  of  potaih  fhim  thaw  aolntioni  of  the  ydlow  nil,  nitna 
'    aeid  wBi  at  Srtt  chleBj  nicd  t  bat  in  eonieqiienee  of  ill  relatiTelf  high  priee,  lulphuici, 
mnrialiOiWaeeiicaald  hai  been  frequentlj  nifauilnted  npon  Ihe  great  ic^le. 

latere  ii  aaotlwT  appUettioa  ofchrome  which  merits  aome  notice  here;  ibataTilainvei 
txjAt  to  dreiag  and  paiating  on  porcelain.  Tbii  ozfde  may  be  preparaJ  bf  deeompoaing, 
with  heal,  the  ahrmuaie  of  mereniy,  a  Mlt  made  by  adding  lontlrate  of  piMloxydeof  nier- 
mrj,  thromale  of  potaah,  is  etmlTtlnt  propoitioBi.  Tbii  ehnmaie  baa  a  Une  einnabw 
red,  when  pnret  ond,  nl  a  dull  red  heal,  paru  with  a  ponion  of  it*  oxygen  and  ill 
trenrinl  oxyde.  From  M.  Dnloog'a  experimenta  it  would  appear,  that  the  pnreat 
AnmtU  of  mercniy  i*  not  tbe  beat  adapted  for  preparing  the  oiyde  of  ebrome  to  be 
oed  in  poceekin  punting.  He  thiolu  it  oajiht  to  contain  a  little  oxyde  of  manganeaa 
ud  ebrooata  of  poluby  lo  aflbid  a  green  ecrior  of  a  Sne  tint,  etpedatly  Ibr  pieca  that 
«« lo  reeeire  a  pdverfU  heat.  Pure  oxyde  of  ^rome  pre*erT«a  itt  e^i»  well  enongh 
k  a  Bnfflc  hrsaee  {  bal,  under  a  Hrosger  fire,  it  lakea  a  dead-leaf  edor. 

The  green  osyde  oT  chrome  ha*  eume  *o  eitea^Tel)'  into  u*e  at  aa  ttiaiael  eolor  fbr 
poi«alaia,  that  a  (Uler  aecoonl  of  the  beat  aodea  of  manD&ctnring  it  moat  prove  neeeiX- 
aUe  to  many  of  my  r««dar*. 

That  oxyde,  in  combination  with  water,  called  Ihe  hydrate,  may  be  ecoaomiadly 
preparad  by  boilin;  chromate  of  potash,  diaaolved  in  water,  with  half  iti  weight  of 
lower*  of  aulphur,  till  Ihe  remlting  green  precipitate  ceates  la  Increaae,  which  may  be 
easily  aseenaioed  by  iltterinc  a  littM  c^  tbe  mitture.  Tbe  addition  of  some  potaah 
•eeekcmlet  Ihe  operation.  Thli  consi*U  in  combining  Ihe  anlphnr  with  the  oxygen  of 
fte  ehxonic  aeid,  w  ■•  to  brm  ■olphnric  acid,  which  nnitea  with  the  potash  of  tha 
ehroiaata  iota  sulphite  of  potaab,  while  the  ehrooM  oxyde  becomes  a  hydraie.  A* 
vxin  qaaatity  of  potash  facilitates  the  deozydiiemenl  dT  the  chromic  acid  by  the  (brma- 
ttoa  of  hypoinlphjie  and  lulphnrcl  of  potash,  both  of  which  have  a  strong  aluaetkm 
Ibr  mygea.  Fot  Ihi*  pnrpo*e  the  dear  lixfviam  of  Ihe  ehnoaU  of  potaab  is  inffldently 
pore,  thongh  it  shonid  hold  some  alnmiaa  and  ^ea  in  solution,  as  it  genermlly  docs. 
The  hydrate  may  be  freed  from  particles  of  snipfanr  by  heatin;  dilute  xnlphuric  acid 
i^on  it,  which  disnlves  it;  after  which  ii  may  be  predpiteted,  in  Ihe  atate  cf  a 
•arbonate,  by  earbonate  of  polash,  not  added  in  eioess. 

By  calcioinf  •  mixture  of  bictaromale  of  potash  and  snlpbur  in  a  eradUe,  ebronie 
aeid  ia  abo  deeompoaed,  and  a  bydrated  oiyde  may  be  obtained ;  the  lolphnr  being 
partly  sonvcrted  into  solpharst  of  potassium,  and  pertly  into  inlpbnric  acid  (al  the 
■xpenae  of  the  chromic  acU),  which  eambines  with  tb*  rest  of  tbe  potash  into  k 
■■IpbiU.  By  eareAil  ILdvialion,  these  two  new  componnd*  may  be.wiahed  away,  and 
Ike  ehracM  green  may  be  l>eed  (ham  the  remaiaii^  lulphnr,  by  a  slight  heat. 

Liebig  and  Wtbler  have  lately  eonliived  a  proeen  for  prodaeing  a  sabehnmiate  of 
■bad  of  a  beaatJflil  Termilion  bia.  Into  nltpebe,  brought  to  (taaion  in  a  crtteihie  at 
«  gentle  heat,  pure  ehrome  yellow  ii  to  be  thcown  by  small  portion*  at  a  time.  A 
■ttoag  eballltion  takes  |daee  al  each  addition,  ond  the  mass  becomes  black,  and  eon- 
.  tinoea  so  while  ft  i*  bot<  The  chrome  yellow  is  to  be  addrd  ill)  lilllc  of  the  saltpetre 
ramains  nadeeomposed,  care  being  taken  not  to  orerhnt  ihe  eneiUe,  lest  tbe  eotoi 
of  the  nixtor*  ahoold  baoome  brown.  Having  atlawed  ft  to  setllr  for  a  few  minai**. 
taring  which  tha  dease  basic  salt  falls  to  tbe  bauoa,  the  fluid  part,  eon*lilia«  *■ 
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*— III  rf  pmAmtrnttfitM,  b  t»  be  p— rrt  dR  'wJ  k  «u  to  tapkytd  iirAi  s 
IHfar^  ckMM  jcUmt.  n«  mh«  rcaiaiaiaf  in  the  crDoiUe  ■  to  b*  wwbtd  with 
nur.  ud  (Ite  Anm*  red  bckf  «*iwntcd  rnmi  Ibe  o\hm  natun,  i*  Is  be  dried  eAer 
ftifer  cdakcraiion.  ll  m  «MMial  fcr  (be  bnnir  of  Ibe  erier,  Ikal  Ibe  mJIm  «alali« 
ifcwM  Mt  nawl  loag  «*er  tbe  nd  ponder,  beeuee  ibe  eoloi  ti  tbnii  «pl  m  brcaae  ef  « 
dell  ennfrc  bee,  Tb«  !*•  eryttaUiM  povdcr  ■abtidn  ao  qniikl;  m  Ibe  botUm  UUr 
•?en  abhiiiae,  Ibel  Ibe  abore  pneaetioe  wtj  be  c«il|i  obeerved. 

M  CbreiKW  .A»d  viU  pnbablr  ere  hag  becene  ■■  •bjcet  of  iatercM  to  Ibe  cyieo 
priMer,  I  *b«ai  detcribe  bcre  tbe  bew  vetbod  of  preperiBf  k.  To  100  pauta  of  jeUow 
AraMMeof  polMb,>dd  l3Sof  •hMeeftorrlct.eMbiBnlaliDn.  A  preci^taleof  tbe 
fellsw  efaimala  af  bMpaefcUi,  wbicb  bring  waabcd  a>d  dried  waald  um»m  to  130 
pMta.  Bal  vbite  atiU  dmmI  it  ia  Io  be  dlnolred  ib  walcr  bjr  Ibe  iBIaneBlioa  of  •  llltle 
MttM  ttU,  Md  ibea  daaawpaetd  br  ibc  addiliaa  of  Ibe  Tcqaiaila  qaaattir  of  atUphnie 
Wtit,  «h«nlT  tbe  bMTlet  ia  aepafated,  aad  ibe  dRaue  mm)  iowIm  Miadatad  vitb  Iba 
•itiBWdd,  flncia  vbiehilaa*  be  fteed  bjr  naponlicM  todiTBFtb  On  ivdiitilTiBf  Ike 
Anaic  aeid  reaidaom  {•  mt^,  Uuring  aad  arsponling  to  a  janfm  dqrao,  liO  pane 
if  cbrocue  add  Bar  ba  obtained  in  oTMak. 

Tbio  add  B»j  eleo  be  oHaincd  fran  cbnaiale  of  line,  fonaed  b;  vizUf  ebrooate  of 
foiaah  aad  MaiiMe  oT  line)  weahiwg  Ibc  iaeolubl*  cbrnnate  ef  liM  vhieb  ftteipitatcs, 
Md  deeoBpoi4«  it  by  Ibe  etnitalMI  qautjtr  of  axaUe  aeid,  oa  flw  ordkuT  pupoeea  era 
■•Ipbane  add  nar  be  ^^l^ed. 

CbroMcadd  it  obtained  in  qnabasgalar  OTaliXof  a  deeprad  color)  It  bat  a  veq 
•erU  aad  alTplie  tart«h  It  nU«M  pomritallr  lUowe  paper.  ItiideUqneaeeat  in  Ibeau. 
Wka*  beeud  Io  rednen  U  i^U  eiTfra,  Mid  peetc*  Int* Ibe  dentoiTde.  Wbcnalitllenf 
kit  fkfcd  aloBf  viU  ntnoM  boax,  tbe  t«W|iiiaad  af  an  »m  tomUfp^m  cokw. 

Aecbroaac  add  putaTilh  in  laMdoaeef  esTfca  tcij  ttaHj,  bia  capable  in  certala 
ttjim  at  celiea  priaiiag  tt  beeomiat  a  calaable  aiibelilate  lor  dilariae,  wb«a  tbia  more 
pMMvAl  eabMaaes  woaU  iM  tnm  pecoliar  eifWMwtaaew  be  admiMiHe,  For  tbji  in. 
■ipwai  applkUioo,  Ibc  ant  aie  iadefcud  to  tbat  tnd}  adeMiie  naaalkelnm',  H.  Daniel 
bcddJB,  of  Maibooae.  Ha  diMOvered  that  TbcMver  cbronatc  of  potaab  baa  iia  add 
act  bmt  by  ill  being  ndicd  wilb  tuiarie  ot  ondie  aeld,  or  •  •cotial  Te|etaUe  inbttaMe, 
esanphu)  aad  a  niaenl  acid,  a  Wf  XntYf  aclioa  »  prodseed,  witb 
U,Md«rMi---' "" -•■'-'-  ^ ■■'--  '--■ ^-   — — 


nKif  beetjMdef  MnmlgeNe.  TberMaHof  Ibiedceonpodllon  iatbeac^irf 
id,  poncMing  vnloaUe  propenie*  ••  the  printer.  Watery  tolotioae 
•b  Bad  laftHiie  add  being  niiC)^  u  eArreaccnee  ii  prodneed  which 
baa  the  tower  of  desboilMi  Teieiahle  colon.  Bnl  tbia  power  k«ti  no  loniter  than  Ibn* 
dftrerMeatc.  Tbe  nttoeral  edda  react  opon  tbe  Arewnti  ef  potaah  oelr  whea  TeyetnMe 
aalocinii  Matter, «aiD,uareb,  ore  v^Hable  add  an  proeal,  to  delemlnc  tbe  diaeagag»- 
Mcal  of  (na.  Dntinc  tbia  eariooa  ebaat*  earbonic  acid  I*  evotred  |  and  when  it  taken 
phea  ia  •  retort,  Oare  ia  eoadeaaed  ia  tbe  TCeeirer  •  e^oricat  UqeU,  alighllT  add, 
obalinf  aooiewhel  of  thcunell  of  Tinegar,  and  containing  a  thtle  eaipjreninatle  oiL 
nia  Nqaid  bealed  witb  Ibc  Ditratea  of  mar«a>r  or  lilver  redacea  Ibeae  mtlat*.  On 
tbeae  priaefpha  M.  Kneblia  diidwrged  indiBoUnc  br  paNiag  Ibe  tJolb  lbRM|;b  a  eolatiMi 
ofcbnaaalcof pota*b,nndpriatiD|tnitrieaetdlbiekcnedwilhgamnpoBCcetainepoU.  & 
iaprababletbtitbecBipkqmcntcfehmBicnddwonldNpetaedctbaBeceadtTof  baring 
wcoatnt  in  BMttjr  eaaM  to  the  iboib  asneaive  ebtofne. 

TbefcUowiJig  dirreliaaa  hate  bemgiTolar  Iheprcpaintkacf  aMwotyit  of  Awnan. 
Tkt  eaoceatraled  alkaline  •elation  of  cbroawte  of  potaab  ia  to  be  lataialcd  vilb  weak 
■alpbarie  acid,  and  iben  Io  ctctt  S  Ibi.  ii  to  be  added  I  lb.  of  coauaoa  tall,  aad  half  a 
pooad  of  eoaeeatrated  ei^nrie  addi  tbe  liqnkl  wiH  nowaoqniie  a  greea  coloi.  To  be 
certain  tbal  Ibe  jellow  eoMr  ia  lotaltjdcilnijed,  a  iMtll  qaaotilj  of  the  liqaoc  ie  lo  hart 
palaA  added  to  it,  and  flHend  ■  if  the  laid  ia  aiill  reUow,  a  frccfa  portion  of  Htlt  and  of 
anipbnrie  acid  ia  to  be  added  i  Ibe  Aoid  >■  tbea  to  be  enporatcd  to  drrMat,  tedi«(dve^ 
and  iltercd ;  the  oifde  of  ehnme  ie  finallr  to  be  prcdpilaied  bj  cantlie  p«<«*b.  It  vil 
to  of  a  irreni«b>blue  eoloi,  aad  bciag  vaabed,  nait  be  collecled  opon  a  filler. 

Cbfamafi  of  FolmA,  sAtUwaiwa  »f,  to  datul.  Tlw  duonala  of  polaab  bae  tkc 
power  of  combiniag  with  ether  nha  op  to  a  eertaia  ealeni  wilboat  tnj  ^trj  aeuibla 
daage  in  itt  form  aad  appeaiaaeet  and  beaee  it  baa  beea  mbi  into  the  mttket  fUiifled 
br  voT  emaUerable  qoaatitiei  cf  latpbaie  aa4  DBiitte  of  poleah,  the  preacnee  of 
wbieb  baa  oAca  eaeapad  obacrrntMn,  to  the  great  loe*  of  tbe  dren  Who  nee  it  m  ei- 
leaaiTelr.  The  fidlowing  taat  pneeaa  ha*  toen  deviled  br  H.  Zaber,  of  Hftlbonae. 
Add  a  large  exeen  of  larlarie  aeid  to  Ibe  ebraaate  in  qaaction,  wbiA  will  deecMpoee 
It,  aad  pnidace  is  a  few  aunotci  a  deep  aaelh|rtl  color.  Tbe  NpemalaBl  Uqncr 
win,  if  the  ekrooatc  be  pare,  afibrd  now  no  predpitale  with  tto  altrnlca  of  barrlaa  er 
■Bvar;  wheace  Ibe  abaewa  of  the  aulpbai-a  and  Mnrialee  naj  to  laliened.  We  nat^ 
boweeei,  tne  dilate  ■olotinna  of  the  cbromato  aod  acid,  \M  bttartrate  of  poluh  to  pi» 
ripilatit,  lAieh  will  take  phoe  if  leaa  than  SO  parta  of  walB  to  ^plojed.     Nor  mmI 


tmrerdi  the  green thui  Uie yellow.  EJ^ttpartB  oftartarieaoidilHnild 
of  «hroiii«t«  to  obtain  b  mn  and  rapid  reanlL  Jf  iritnrto  of  potMh  (ultp«lre)  ia  Ite 
•dnhanting  Ingredient,  it  nu;  ba  det««t«d  by  tGniwiiig  It  Mt  bttroing  ooal%  irh«B 
4elUgntion  wiu  eosiie.  HiegrteDcoloariaaaartsinnu^of tbeBmmftinn«tioii«rtlW 
ehromic  «ci4  parUall}'  Into  the  ehnmo  oxide ;  vbioh  h  affgoted  eqoally  bj  tke  Milphnr> 
oua  acid  and  Bntphnretted  bfdrogaik  Here  tbia  watsUio  mM  u  diatH^rgenatad  by  tto 
tuinio,  H  baa  been  long  known.  Ibe  teala  whidi  I  afaovM  pMbr  ate  tbe  nitMla*  of 
•flrer  and  baiyta,  hanng  pptTioaaly  added  ao  ud^  nlbrlo  a«id  to  the  aolntiMt  of  the  anat 

Kt«d  ebroDUiU^  u  to  preveDt  the  praeiiNtatioa  of  the  ehromat*  of  ailter  or  baiTta. 
I  BDallaet  adnlteratioii  by  anJphataa  or  muruitaa  will  thua  be  detected. 
CaioMnjit,   OxtDB  or. — Mix  uitimMely  *0  parta  of  gmrpoirdar  vitii   ttO  parti 
of  perfeotljdry  ohromataof  potaah,  and  SSpartaof  hydroeUorateof  amnMniafaalam- 


irt 


'),  aadnee  to  powder,  and  paaa  through  a  fine  aiere ;  fill  a  eonieal  glaaa  01 


porcelain  lUb  of  any  ki  .  ^  . 

Wo  dawn  to  the  bottom  with  brilliant  oontacatioca    lie  black  rMdnom,  b 
elutriated  with  WArm  water,  affords  a  fine  bright  green  ozida  of  chraninm. 

CBaommi,  graen  oMe  0/ — Ignite  bichromate  of  potaab  wilh  a  quarter  of  ita  weight 
of  Howera  of  Bolpbnr,  by  projecting  tfba  miitare  ioK>  a  red  hot  cmeible  in  tmall 
ineeeuiTe  portiona,  atirnng  the  pasty  maaa  till  the  exeeaa  of  anlphnr  ia  burst  off;  pul- 
Tariae  Iha  aooled  msa^  ondwaah  witn  water  till  it  allbrda  no  precipitate  with  ehloride 
of  barinm  or  acetate  of  lead.  Ilie  powder  wtiieh  remaiDa  on  Deing  gently  dried  la  of  » 
beantiftil  green  color,  and  may  be  uied  aa  a  pigment  or  to  prepare  pore  dmnniiim. 

CINNABAR  I  the  native  red  »nlpburei  or  mercnr?.  It  ocean  aomelimei  crTstalllMf 
in  rboniboida:  bta  a  apeciflc  gravity  Tarying  fVooi  S-T  to  8-2;  a  flat  coaehoidal  fVaeture) 
'■  fine  Itraincd ;  opaque ;  baa  an  adamantine  lualre,  aad  a  color  piuaioe  IVom  cochineal  u 
-"--  '     ""^    "         --■•  -■'-----'         e.    Itiam. 


rabr  red.  The  Hbrona  and  earthy  cionabw  has  a  tearlet  boo- 
ed in  amaller  or  lai^r  lumps  in  reins,  which  an  anrroonded  by  ■  black  clay,  and  la  aaao- 
eiated  with  natire  qnickailier,  amalgvm,  with  iron-ore,  lead^lance,  blende,  copjieroR^ 
gold,  &c.  Ita  principal  loolitiea  are  Aloiaden  in  Spain,  Idria  In  the  SehieTen^birg^ 
Kremnitz  and  Schemniti  in  Hungary;  in  Saxony,  Bavaria,  Bohemia,  Ifaiaan,  Cbina,  Ja- 
pan, Mexico,  ColamlHa,  Peru.  It  coasivta  of  two  ptimea  ot  aalphur,  =  32'B40,  eoa- 
btned  with  one  of  mercory,  =  202,863 ;  or  in  100  parta  of  12-7  snlphur  +  S7-3  mercury. 
It  it  the  moat  proUac  ore  orihie  meiol;  and  ia  ea^Qy  amelted  by  exposing  a  mixtareof  it 
with  iron  or  lime  to  n  red  heal  in  relorta.  FactitioDa  cinnabar  ia  called  in  conunerca 
Vkuiilio IT,  which  ace,  ai  also  Motctfnr. 

CINNAMON.  (CsrikUi,  Fr.;  Zimmf,  Oerm.)  It  the  inner  baA  of  the  la*r%i  daaa 
morniim,  a  handaome-looking  treewbteh  grow)  aatarally  lo  the  heifbt  of  IS  or  90  fett,ia 
Java,  Sumatra,  Ceylon,  and  other  Islands  in  the  East  Indian  aeaa.  It  ha*  been  tranaplant- 
ed  to  the  Antilles,  particularly  Onadalo  11  pc  and  Martiniqne,MlrellaiC^eane,but  thera 
it  prodneee  «  bark  of  Tciy  inferior  value  to  the  Oriental. 

Cinnamon  is  gathered  twice  a  year,  hut  not  till  after  the  tree  haa  attained  to  a  eertatn 
age  and  maturity.  The  yonng  twl^  yield  a  baric  ofbetler  quality  than  the  larger  brandi< 
e*.  The  flrat  and  chief  harmi  takes  place  Trom  April  to  Aogoal ;  the  lecond,  fhim  No- 
vember to  January.  After  having  selected  the  proper  trees,  all  the  branches  more  than, 
three  years  old  are  eat  aSi  the  epidermia  is  first  remoTcd  with  a  two-edged  pruning  knife^ 
then  a  longitudinal  ineialon  ia  made  Ihrongfi  the  whole  extent  of  Ihe  bark,  and  lastly,  wi& 
tbe  bluntest  part  of  the  knil^,  the  true  bark  is  carethlly  stripped  off  ia  one  piece.  All 
these  pieces  of  haiic  are  eolleeted,  the  amaller  ones  are  laid  within  the  larger,  and  in  thi« 
atate  they  are  exposed  to  the  aun,  whereby  in  the  progrest  of  drying,  they  become  rolled 
into  the  ibape  of  a  qnill.  These  convoluted  piecei  are  formed  into  oblong  bandies  of 
30  or  30  lbs.  weight,  which  are  placed  in  Warehonaea,  anted  and  covered  with  mala. 
Good  cinnamon  should  be  as*thin  as  paper,  have  ita  peculiar  aromatic  taste,  without 
burning  the  tongoe,  and  leave  a  sweetish  flavor  in  Hie  mooth  The  broken  Uia  of 
dnnamon  are  used  in  Ceylon  for  procuring  tbe  essential  oil  by  diStillBtian.  445,367  Iha. 
of  cinnamon  were  imported  into  Ihii  kingdom  is  1B30,  of  which  16,604  only  were  i«- 
talned  for  internal  eonsnmption. 

CITRIC  ACID.  (Jfida  eUriqia,  Fr. ;  CtfnMea^aKTS,  Germ.)  Bcheele  first  procured 
thia  acid  in'ita  pure  atate  IVom  lemon  juice,  by  the  following  process.  The  jaiee  put  into  • 
large  tub,  is  to  be  satorated  with  dr?  chalk  ia  fine  powder,  aolia|  eareruUy  Ihe  quantity 
enph>yed.  The  citrate  of  lime  which  precipitales,  being  freed  from  the  supernalanl  fo  J 
Uqaor,  is  to  be  well  washed  with  repeated  affusion  and  decantalion  of  water.  For  every  10 
p«nnds  of  chalk  employed,  nine  and  a  half  pounds  of  sniphorie  acid,  diluted  with  six 
times  its  weight  of  water,  are  to  be  poured  while  warm  upon  the  citrale  of  lime,  and  well 
mixed  with  iL    At  the  end  of   twelve    boutt^  or  even  aotmer,  the  citrate  will  be  all 
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haiT  lilt  MwtowtrixwM  Till  fcWabffr^aadwlptot^ofUnw  win  b*  band  at 
Mm  boltoik  Tb>  mU  )>«Dg  dnvB  »B,  tba  oaloueoM  ■olpluto  miut  b«  Ihniwn  on  m 
MavMi  ilUi^  dnioad,  »mA  (hM  wwAed  witk  wsUr  to  abrtimrt  tb«  what*  aeid.   ■ 

1W  aiferie  aaid  Ad*  abtaiMd  nay  b«  avaporatad  IB  laadaa  pau^  arm- •  nakad  fin  tfll 
toaaqninalJMHMMftafiari^  1-lliaftarirbieh  itmnitbab«MraiTadiDloaDot)i«rT«» 
wit  a^apa^ataJpyartaanor  wrtarbatttaiitawuiawammtraapaet,  whsnapdllela 
appaan  ink  ia  paUhaa,  aad  tkaa  Mar  tha  wImU  aarilua.  TUipaiDtmnMba  waUhad 
vilh  fraataitmunqMettan,  Idt  if  it  ba  paMad,  Um  whale  aod  nuM  a  riik  of  bainff  «poilad 
>y  wihaaliatinii  'Htaataunar  kat  vatvnnat  baiaMairtlj  vJtlidraWD,  and  tlieooB 
■■ill  at  ml  add  pnt  into  a  «7ataliidng  Toaal  in  •  dn,  bat  not  rary  aold  apartmant.  At 
Mm  and  of  (bar  o^a  tfaa  eryitalKiatian  will  ba  aanplatai  Ha  ar^talt  mn>t  ba  drnin*^ 
wdJaaalwd  in  a  nnall  portion  of  watar,  tha  Mdttua  let  aaida  to  aatda  ita  impnritia^ 
than  Aataatad.  ra-aryraaad,  and  r»<ufi>alliaad.  A  third  or  fanrth  aryitalliaattnn  way 
ba  naeaHary  to  obtain  a  eolomlea  aoid. 

It  aay  aitrata  af  liMa  ba  laft  aadaaanrpaatd  by  (ha  ralpfciiria  asid,  it  will  diMotva  k 
Mm  ailna  aaid,  and  ofaatamat  ila  aiyataOlMtiai^  a^  baaea  it  will  ba  aafcr  M  naa  tha 
laf anlptwiia aaid. tban *a laaTa mxj aifaata andaaampaaad.   lloreihoiild 


_^. _    ,_.  .ie aaid. tbantalaaTa aay aifaataandaaompi 

■0^  howeTar,  ba  —y  gfaat  aiaaw  of aalpfcaria  aaid.  If  tbavab^  it  haadlydataotedby 
itealaof  banfta^t^tnotWtliaaaatalaaf  badMpraaetibadbyaotnaahaniiaalaatbwa; 
baa—aa  tiM  aitiaU  af  laad  ia  >at  vary  aolaUa  ia  tta  aitria  aaid,  and  mi*fat  thiH  ba  ooa. 
fcwdad  with  tin  •olpbiAtv  wberaaa  dtMta  of  bantM  ia  parfMitly  lalqbla  in  Ibat  teat 
and.  SonuttoMa  a  fittla  aitaia  aaid  »  addad  with  advMitafa  ta  tba  aalntion  of  tha 
aotoDTed  eryataH  with  tha  aOaot  of  whitMw  thMH, 
Twaaty  galloBa  of  good  lamoajniea  will  anardftiUy  tan  poandaof  whitaaryata)*^ 

Attampta  wcr«  made  both  in  tba  Waat  Indita  and  Siaily,  to  aonvart  the  lime  and 
hiniiii  j ■  iiilii  iiitiali  iif  line,  but tbay  aaan  to  ha*a  fitilad  througti  thadifiaalty  of 


ha  eryitala  of  dtrie  aeid  are  oblioDe  pri^M  with  fonr  lua^  tamiiBBtad  by  dihedral 
f""'*-.  inaliMad  at  aairta  lariaa  Uair  lyiinifla  graTi^  it  1-611.  nay  are  unalt«T> 
abla  IB  the  air.  Wbaa  heated,  theymalt  u  their  water  of  ecyatalKntion ;  and  at  a 
hishar  haa^  they  are  deaompoaad.  Thtj  aaataia  IB  par  OMit  oT  water,  of  vhiah  oaa- 
^^may  be  wparatadinadijataioaphen^  at  about  100' F,  whan  thaotyatalaiitl  into 
a  white  powdw. 

Qtarie  aaid  in  erratala  ia  eiMnpaaad  by  my  aaalytia  of  earbon,  U-8,  <OTgea  B>^,  and 
Kjitofm  U;  raadU  wUah  tiUm  -nrj  htUa  fraia  thoaa  of  Dr.  Proai  rabaaqoeatly 
OMainad.  I  foond  ita  atonie  weight  to  ba  S-tTE^  ooapared  to  onsen  1,000.  1  oBanat 
aaaaot  for  Bvaelii^a  atatamaMa  ralatiTa  to  tha  eompoaition  af  tt^  add 

Citrie  add  in  aoaawhat  erada  eryttak  iaaMployaa  withnndi  advaalMa  to  ealieo- 
pratBf.  Ifadahantadwithlwtariaadd,thaAMdinayba4eta<]tadbya<£liqgpota«li 
ta  tha  aolntioD  tl  tha  aaid,  wWeh  wiU  eanaa  a  tnadpitaii  of  eiaaH  of  tartar. 

Tha  mannfutoraofdlria  aaid  aaakadynaaBblaa  that  oftartaiie  add,  that  the  maker* 
af  oaa  eommonly  hhrieata  tta  othar.  ThorawmatanalialhiaaaMiaprat^gMieTBlly 
a  Uaak  Ami,  like  tiuk  twd»  wUih  aonafrom  SiaUy,  a«d  iadtUinad  t^  teapiMting 
tha  iipi  «■■!  jniaa  of  tha  1«bo%— the  ihid  haviag  praTioady  baao  ranorad  frrai  tha 
haOB  Idt  tha  lafce  of  ita  jMatial  mi.  Hub  blaeli  jniae  ia  impua  eitria  aaid,  and  m- 
fwaa  to  be  traatad  with  ^alh,  ai  praaHaad  with  nnaat  to  tb*  Biat  operation  «b 
laatar;  by  whiobmaao^  an  iaaidnbla  dtaala  of  liaaiabraMd;  aad  tU)^  after  bdng 
wall  waahad  with  ooM  watar,  i«  dtawnnoeed  by  ealphfia  aaid ;  and  the  adatton.  alWr 
■adeawuing  the  aatioa  <rfaniMalcharfloala»dpfopa»etapetatioa,yielda  btowolih  aryitale 
«B  eaaluig.  TVaeafara^iMdved.dUedowad.aadetyatelliaeJthieaotfcBrttanaera 
bay  *a»  be  •*■!  into  tha  maAe^  far  dtrie  add  ia  UMe  t«MM>aa*  ofaoloniiDg  matter  than 
seat  of  the  athar  vagatabla  aaida  At  Mla^  and  in  Ihaeomthof  Pranoa,  a  portion  of 
«Uoeida  of  Hme  ii  djprtad  npo*  the  aitrata  of  liw^  to  blaaeh  it  prior  ta  daeootpaaitiom 
\j  aolphnrie  add.  For  thia  ptupoaa.  tba  waahad  dtrata  ia  iranoied  in  (hallow  veiaela 
tatkaaatjeaof theaan'aiM^aovetedbyaweakedntioaof duoridaofliinet  Inafaw 
hMuadaooloanrtioBanMMa;  and  it  ia  moreover  atatad  thM  th«  MMdlaga  which  han« 
abont  tha  dtrata  of  Sm^  aad  impadea  lh«  ■ahaaqneat  oryataUitBtiaa  of  the  aaid,  ia  in  Uu> 
■ay  iealiajail.  aad  thanHiilMraf  i»«iy«t*lliwtioiiareqdaitata|iTeaaaleableaif>*ct 
to  the  dtrie  add  therel^  Ji»<-t«K*J  The  n«a  of  ahlorida  of  linM  far  tbia  parpoaa 
■a^aa  aaknewn,  or,  at  wh>^  ii  not  praatiaad  in  Eo^and.  Of  the  aaaipUi  of  dtrie  a<id 
^>WB  ia  the  Great  lUibiltoil,  thoaa  from  Howard  and  Kent,  of  Stratford,  Pontifn 
■Ml  Woa4t  af  MiUwall,  aad  J.  HMkiMon,  of  Oray-a  Inn  Koad,  ware  extremely  baantUnl ; 
■■d  in  FMpaet  to  BMaMdatyatalliDalMTnaarpMKd  anything  exhibitad  in  thaPreaeh, 
rriMian,  or  Italian  dapaitanata. 

CIVET.  («pM^  Ft.;  Zifad^  Oem.)  lUa  Mdatanaa  approaahe*  ia 
Binak  and  ambargril ;  it  bal  a  pale  yellow  eolonr,  a  •omewhat  araid  taata,  a 
'  Yoi.  L  II 


..  joylc 


like  that  oT  boon,  md  a  vary  rtnxif  ammatia  odM 

qaadrupada  of  tba  gaana  littrrm  («  niifAa  and  «■  rittta),  of  wUak 

Airiaa,  and  tba  othar  Aw.    Iliay  ara  rearad  with  ModarMa%  aapadallf  in  AbjMtaiai 

Tie  aiTM  i*  ooatainad  in  a  wc^  attiutad  batwaan  the  ana*  aad  Ik*  pr"^  -' '^— 

in  eitber  ts.    The  animal  tnm  itaal/  ftom  an  azoeaa  of  Uiie  m 

■aoTement  whioh  it  ezereiaea  upon  (be  mo,  vben  the  eivet 

fbm  and  i*  carefully  eollMted.      The  n^rMa'are  aeeoatonad  to  laaraaae  the  eacretiMi 

by  iciitatingtlHanmal;  and  likewiae  introduaa  a  little  batter,  or  wker  greaie,  by  the 

natural  ilit  m  the  ba^  whioh  nilxea  with  the  odonftnxu  nibataDoe,  and  inoreaaaa  Urn 

weighL    It  ii  amployad  only  in  perfiunery. 

Aeoordiog  to  H.  Boatran-Chahid,  it  ointanu  a  velatile  oil,  to  whioh  it  owe*  il* 
■mell,  Mine  frae  ammonia,  reain,  £u,  an  aztractilbnn  matter,  and  raneni.  It  efforda  bf 
oaloiiutuiDanasb,  in  vhiob  there  ara  ■omeearbonateandaulplMte  ofpataaKphoqthata 
ol  lima,  and  oxide  of  iron. 

CLAY  {^rgilt,  Fr. ;   Tkm,  Germ.)  ia  a  mixtara  of  the  two  Bm|>le  eartba,  ehanina 
andiiliiM,  geaerallj  tinged  with  iron.    lim^  magnaaia,  with  earn*  other  e^otiriagme- 
tnllie  ozkIm^  are  o««M»onally  pr«*«nt  in  wM  ananlitMa  in  e*rt*ln  aatnral  elayi. 
•  ni*  differant  vaiietiee  of  elav  pcwi^Ut*IMIowingeoM«««haraotew: — 

1.  Tiuy  are  raadily  diAiaUa  throng  water,  mm  are  aapable  of  femlng  with  it  a 
idaatie  duetal*  nuu*,  wlueh  may  be  kuMdad  by  hand  into  any  ahap*.  .  Tlii*  plaatistf 
«iiai%  how***r.  In  very  dUTireDt  degr^ei  in  the  diAmnt  elaj*.  < 

>.  They  ewaorete  into  a  haid  nan  npou  beioft  M»d,  and  aHom^  apon  enioanre  t» 
tbe  heat  of  ignition,  a  desrae  of  hardnaa  eoBMOne*  eo  great  ae  to  gire  iparb  by  eat 
lition  with  hardened  itM^  la  thii  itate  they  ara  no  longer  plaatie  wiu  w?ter,  even 
wheo  pelreriaed.  Tolerably  puro  olay^  though  infoiible  in  the  ftirnao*,  beooaie  readily 
*o  by  the  admixture  of  l^e,  iron,  mawu>**«,  *a, 

i.  All  elay^  even  when  preTiouly  freed  Itvta  moiitora,  eluiBlt  m  the  flra  in  virtaa 
of  the  [ociprocal  affinity  of  their  partielee;  they  are  very  abeorbeat  of  water  In  their 
'--■  '  ■         ■ »  the  u 


a  diiagreeehle  eaithy  «mU  wImu  bf*»tfa*d  open. 
unMi|(iijan  uiBuioub^  we  oiaT  into:— 
1.  Fire-i^ley^  (arfiltt  opyre^  ft.  ;  fmmtftd*,  Qafm.) 
a.  Fuiibl^  (■tAewb&er^  Qerm.) 
'  S.  Merveeeiog  (iraawnJ^  Qenn.)  &on  the  preeenee  of  ehalk. 


fV»olay  ia  fimnd  in  the  greateat  abnndaBoe  end  peribetlon  far  maanHeetarlng  pur 
poaeein, 

1.  &aiiniati.  (TAan-eatw^,  Oena.)  IteeolonrM^jr  orgrayiihyellav.  Haaivet 
dull,  or  ^inmeiing  fnHn  amuiitura  of  partidee  of  mtoa.    FrMtore  alaty,  apptoaobing 


Bee.    Blate^lay  it  gronad,  and  radaeed  into  ■  peete  with  watv,  kti 
for  woieh  pntpoee  ilehoold  be  aafreeaapMewlefraniliBeaidiroe 

%.  Coenneit  dey  or  Jooai.— Thia  ia  an  nnpMM  eoane  potMij  alav,  mixed  with  irw* 
o«hr^  and  ooeaeionaUy  with  mie*.  It  haa  many  of  th*  external  ofaaraetan  of  plaella 
olay.  It  ia  *i^  to  the  tWHh,  asid  finoMi  with  water,  a  •emewbat  teaaeione  paate; 
but  i*  in  meral  leae  eompae^  mere  friaUc^  than  the  phrtta  elayi,  whieh  ara  nor* 
readily  diffDnble  in  water.  It  doe*  not  peaaea  the  prtmeity  of  aeqniring  in  watM 
that  oommeaeem*Dt  ti  tnuuJiMNMy  whioh  the  pnier  elny*  axUhit.  Althomrt  wOl 
to  the  towh,  th*  eouBMa  alay  waata  oncbiad^,  properly  •*  called.  Qlie  beat  <» 
•npl*  ef  tbb  aigillaeeoae  inbetaae*  ie  aflbrded  ui  the  London  elay  fonnalJcHi,  wUeb 
oontiite  ohidy  of  Uniah  or  bbakieh  day,  moatly  Tery  toi^  lloae  ef  iteatratawbldt 
efferreaecwithaeidapartaheofthenatiireofmail  ThiaelayiafaiibleataBtroagbeat 
in  eon**qBm«*  of  the  inn  and  line  vbioh  it  oontaiDib  It  i*  employed  in  the  man*- 
fkotw*  er  l»i<^  tile^  and  eoane  pottery  w«r«> 

>.  Pttf^a  ele^  er  FlattU  dag.—Vb^  epeoiae  ia  eempaet,  aoft,  or  even  WMtaon  ta 
tbetotu^andpoUtheewithlhepreeeareof  the  finger;  it  fbnni,withwater,atenaacnie, 
very  dv^JK  and  aoaMwhat  tnaalDoant  p*«t*.  It  ia  inftaable  in  •  poredahi  Uln, 
bataeaameeinitagreatd^ieaofhardnem.  Werner  eall*  itfiip*  4m.  Oood  plaatu 
elay  renuuD*  whit<^  or  if  gny  befMie^  baeomae  wUta  in  th*  potMlaJn  liilB. 

ne  geologieal  poritaon  of  the  plaMie  day  i*  b*M*tb  the  Loitdon  elay,  and  abwr*  th* 
BandwtuohaDTeratfaeehdkfonBation.  Tbepla*l90«taTafthePariabaMnbdee*iibadai 
eoniiatmgaf  two  bedi  leparated  by  *  bed  of  aa*d.  TMlow«rb*d  i*  th*  proper  plaiti* 
elay.  The  plaatio  elay  of  AUiUmit,  near  the  Ibreat  of  Drm^  aaalyaed  t^  Vaaqwli% 
gave— 

&iliamU«;   altiminB,  SS-a  I  Ume,  OtS;  icM>,l;  vats',  1& 


.,j,.et.,yGoogle 


BJiil«rli»1nHlw«flwdtol*r» 
TO*  «Mn  (b  wbiu  ehia*  WM*  w  iMiL 

Tha  plukia  ibj  of  DonrtiUM  Md  DMgHhir*  MippUN  (k*  pMt  Staflbrdihin  poi- 
Iwiw     U  i*  Br»«>loBnd,  )mi  mahw  tkan  tkai  of  I>mb4  Bod  oonMqoABtlj  mora 
«aU»    UbBMM*wliili*UtlMpiitUi7kiI^andkiBlBabl«attlMth««>t.    ItoaiMM 
'    '«  amdC  bat  Ub  dnvm  ^oUy  w  it,  uid  b«MiMa  UghM 


atkw i> ih«p« «r aidau.  "Moatof  tlMpbatJadapef  Frsao«v' utjr*  H.  Broogau  , 
"iMplijiifnr  thi  wi«Ti».hiTii1hni1itfiil-ni*i|r'*~Ti'ii-''T|ri  lifllii  im  fnnrhit 
rti  uag  ■■■! .  ■>il  liMin  il  lnmiaM  uwtimtf  t»  iwit  titim  wtfh  a  iifl  ||,Ui«.  flxiliU  hy 

■  ■■I   -f  1—1-  -"—J--  -  ' '— •    ' f— ^p .k-_L:.--j.p t.u- 

lihiiiiil  8Mka  ^u*  hM  »4dl  tapmH,  and  anak*  t«»dilj  Into  iaBBaarabla  Baaanmbj 
altwaatioM  of  hot  aad  add  valat."  Haoaa  oM  laaaoa  sf  tka  raat  infarioritjr  ot  tha 
ft^Aato— -WOTtnaaHbi^ah 

'  4.  J'ondmH  ttm  ar  XasAt  aarfft.— 1W  Eaoliiu  paaNM  Tatj  ahaM«t«ri*Ue  pf«p*r- 
tiaa.  IbayanfiublaiD  Uwha>^MiiV«toth«toMfa,aBddiffioidajrIbfiaa  paata 
with  walar.  Wbaa  fraad  fram  tba  Biam  and  aridNtlj  fcfaia  partiolaa  inUi^araad 
ttnqgk  tb«B.  t^j  an  abadntalj  iafbaUa  b  tha  poraaUia  kUB,  ud  nUin  tbair  wliita 
aatear  noatarad.  Tbay  harda«  wHh  kmi  Uka  otW  olay^  aad  partiapa  in  a  graatar 
l^jiii;  tMt Umj  <)•  not aaqttiM •■  aqDal  MBdawation  or  Mliditj,  M  lanrt  wbao  Uwj 
va  pafaallj  p«M  Tka  EaoUaa  in  gmnl  aiyoar  U  aonaiat  of  •lorniBk  and  aillea  u 
MhIt  aqwl  pnpoition&  Hoat  of  tka  lLaUi>  eUja  eontaia  as«n«  apaagtaa  ot  ■<•• 
irtiab  batnjr  (hair  originfrom  diaintagfatad panita. 

nk  origin  may  ba  ra^rdad  aa  ob*  of  tbair  msat  diatin«tiT«  fiattiraai  AJnoat  all 
IhHiiaiiiiiain  iilatiannriiltinlljflariTidfrniiilhiiilnariniriinitinniif  thafiilapin.  [[laiiitn. 
and  piiMuallj  uoaa  maha  of  U^ar  and  quarts  aalltd  graoUa  granila.  Henaa  thcj 
aio  to  ba  MM  only  is  piimjtira  MMuUin  diatnota,  utAng  banki  or  bloaka  of  granita, 
fctBiag  tkia  laanit  or  parting  batwaan  thaia.  In  tha  aaiaa  partiup,  qnaiti  and  miaa 
•oMT,  ^ing  rdiM  of  Iba  gni^i  wbil*  aoaw  aeaaa  ot  Kaolin  Ntaw  (ba  axtamal  fi»« 
<<Mbpar. 

"Am  ntott  TalnaUa  Kaolin*  bar*  b**n  foaud: — 

la  Cbiaa  and  Japaa,  Hia  ■paaiBiaai  impoitad  ttom  tkaaa  oonntri**  appaar  prattj 
Thit* ;  bat  ar*  moc*  naotaooa  to  tba  faxu^  and  mora  miaaaaan*  Uun  Uta  poraalain 
«ln*  of  Fraaoa. 

la  SaxDay.  Tba  Kaolia  — flayarl  in  tb*  poraalain  naatdkotoriaa  dI  tbat  eovutrj 
baa  a  •ligbt  jdlow  or  Saab  oolniT,  whieb  diaappaan  in  tba  kil^  pron^  ai  Wallariu 
thamiwt  tbat  tbia  tint  ia  not  awing  (o  anj  mataUio  mattar. 

Im  Awm^  at  Saint-Triai-la'Parab^  about  10  lai«ii«a  from  Umogaa  Th*  KaoUa 
•aoaaa  (bora  to  a  b*4  ot  pariMM  a  Tiia  of  bacb  of  granit«,  oriatbgr  of  tbat  faluar  roak 
aallad  Po^nn^a^  vbiab  wait*  aar*  i»  tTory  atage  of  daaompaaition.  Tbia  Kaolin  ia 
iwiwallji  wbit^  bat  aoaBatUMaa  a  HuU  jaUemah,  «ltb  bardl;  aav  mum.  It  i*  maagn 
lo  (ha  tooab,  aad  aom*  badi  inolad*  latg*  naina  of  qaarti^  aallad  pabblj  bv  tba  China 
■aiiiihi<Biiia  mavaiia^Tbanmuaiaflotd^  witboat  tba  addition  of  any  foaibl* 
■Kfadiant,  a  TaiJ  tiaimrant  perMbtin. 

Baar  fim«B*.  A  Ka<din  poaaawag  tba  lamaUatad  (tiaotni*  of  falapar,  in  many 
piaaaa.    Tba  nakaontaimagit  iaagruilu*BianitoinaT«7atagaof  daaompoaition. 

.  «  ,  '  '  "aoonBtraf  CenvalL  Tbia  EaoUa  or  CUna  olay  ia  rary  wbita 
eootiacait  of  Bnrop*  m*Qtion*d 
tl  tb*  Mipaia  aad  gwaitaa,  oaeaf 


ar  par*  alay,  aad  40  of  ailia^  in  100  parta 

Pnra  alay,  lb*  alnmiaa  of  tb*  dteiaii^  b  abaoliitaly  inftiaiUa;  bqt  whan  anb}*«t*d  to 
Ibaflraof  aponalaiakib^  it  Mntnobintoabont  ono-balf  of  jU  total  balk.  Uum^ 
bmnrai;  b*  baatad  f  try  eantiooaly,  otbarwiaa  it  wUl  daaiepiUt*  and  By  in  nioaaa,  owiiy 
(a  tba  aoddan  aipanaion  into  itaam  of  tba  watw  eombinaa  wi(b  ila  partidn^  wbiob  M 
Ntaiaad  witb  a  aonaidarabl*  attraotiTo  loiaa.  It  paaif  aa  littla  jdaatioity,  and  eoa- 
•aanantbr  aSofda  a  Tuy  abort  paata^  wbiab  ia  apt  to  araak  wbaa  knauad  into  a 

It  ia  not  Daly  ialbaiblo  by  ilaalC  bat  it  will  aot  diaaolxa  in  tb*  fnubl*  jUww ; 
making  Ibam  maralv  opaqa^  If  aitbar  lima  or  ailina  b*  addad  aaparataly  to  para  «lay, 
taaayproportwi^  tba  miztnr*  will  aot  malt  in  (ba  moat  Tiol*ntftiraaoa;  bntilalnmi^ 
limat  aad  «liaa  ba  mizad  togalber,  tba  wb^  laalt^  and  tba  mora  raadily.  tba  naarar  tha 
miztun  apptoaabaa  to  tb*  Mlowing  pTopartioiia>~I  of  alamiu^  1  of  lim^  and  S  ot 
a*ai    If  tM  iaod  be  iaaraaiad  to  fl*a  part^  Uk*  oooponnd  baooma*  iaAvibla.    lb*** 


nCoOJ^Ic 


U8  CUT. 

iRHi  inimaUqiiwiWj,  biitlnftitataiwtpvMlMkdatwniiiBdilfea^fnlNiUrif 
protoxide  doea  not  coloor  the  olajv  till  thaj  sM  ni^aoted  to  •  poveiM  kwk  ikw 
are  varv  wbit«  dlayg,  Mich  M  tboH  <tf  Hmttonan,  vbub  do  BOt  bMooMMd  UU  MhlB«d 
'-"- '"■nkiln;  f---- "'- -" .-.-.,-.. .-..  ...-    ....    ... 


tn  tbe  porcelain  kiln;  the  oxide  of  iron  •> 

eMei  wu  pNTJoiul  J  impareaptlble.  It  appeari  from  this  elmimBtMw^  tlut  tlia  eUjM 
lit  for  rntkisg  fine  white  (tone  mm,  M«l»nt>nig»a]ln..>l.pfc^  tnUij,ni.ii«n.tBm>f 
poroettiu,  are  Terj  i»re. 

Inm  in  l&iger  proportioB,  nnially  eolonn  the  da;*  green  or  alato^bliM,  bdbre  Umj 
bave  been  huted.  Snoh  olaj^  eipoeed  to  the  action  of  fire,  beowoe  fellow  or  red  as- 
eording  to  the  qaaatitj  of  iron  whi^  tbej  eontaiu.  When  the  iron  m  varj  nbtuidaii^ 
It  reoiibn  the  eUyi  fiuible ;  b«t  a  littU  lima  and  alliea  moat  alao  be  pmaat  for  tUa 
effect.  'Die  earthenvare  nade  wHh  theea  fattngiiMMiB  daja  oan  bear  bat  a  modaiata 
balling  heat ;  it  a  thiel^  poroo^  and  poaaeMaa  Iba  adrantaige  mereh  of  abaapnaa^  aad 
•f  bearing  oonaiderable  altematiana  M  tamparatnre  wUbont  brewing. 

Alumina  and  the  Terj  alnminoua  natural  elaya  whiah  powaaa  awt  pkatiai^  wo  upt 
toeraek  in  di^ne  or  to  ka*  (Mr  ahapa.  lUeTMTianoaadafeotibr  Ibeparpoaeaof 
potteij  ia  rei^fiea,  in  aoDie  laeaatu^  braddlog  to  tttataanhaoartainqaantltyof  aaad 
or  liliea.  IlinB,  a  eotDponnd  la  fortaM  vUch  poaaaaaaa  leaa  attrsatiaa  for  vater  aad 
ill i I II  mill  II I  niiiililj  fiiini  iliii  iijiiiimiaaiif  it!  biiilj'  "On prmeipal  eawea of  >fa 
of  earthen  ware  vaaaala,  are  thaniteqaal  thletaaaxrfttairpit^  and  qniatar 
«poo  one  Bide  than  aoothw.  H«m  b«rM  atooe-waM  gnrand  to  powder,  and  ineoiw 
rated  with  Slav,  aoaweta  «tUl  better  than  «aad  for  ootuteraetiiigtbe  great  and  irMfWi* 
•enlraetion  wUeh  bUomI  potterj'-parta  la  ut  to  aapariaoea.  8D«h  giwwd  biarait  la 
oalled  emienl;  and  iti  grama  interaparaed  tliraogh  llie  wv*,  bmlj  be  te^rdad  aa  a« 

,_.. , _, .,.1    p„rt the flaeorea. 

It  the  pHnoiplea  of  thoaa  aiti  which  «n[daj  ei*f 
■n  luuiuuiuK  uj  uuB  wHBBi,  and  bakuiA  in  a  kiln.    Boa  PoBOBUDf  aad  Pomgar. 

The  eheancal  compoaition  of  the  ebp  ahown  at  tha  Great  Eshibition  wm  safM^ 
tonatelT  not  giTen,aa  It  ought  to  ha*a  bean.  Thaii^DrioaBeSeatof  tUaignonMOvilV 
W-and4if  ,  oome  under  eoMlderation,  when  apaaking  of  (he  art  of  (he  pettar ;  tmt,  foe 
the  preaen^  we  ahall  eontent  onnelTe*  with  a  batty  ^aaoa  at  Ibe  vanoua  apeamaaa  ef 
olaj  exhibited  in  Chua  L, — adding  at  vmui,  a  fow  pfMtkal  Ustt  for  tin  analyaia  of 
thete  tubthUKMf  togMmt  wllb  tone  aoalfUeal  iuvMtigalioiu  natatiy  w»de  t^Kw 
avCTaga  market  aamplea  of  elaj,  for  the  expreaa  purpoae  of  alneida^w  tUt  dwowM 
rabjeot  In  a  mannlactoring  pout  of  new,  olajt  may  be  eoiiTementlj[  dinded  intollina 
alaiaea;  for  alllioiisb  a  fourtD  (that  it  to  taj,  oonimen  atari  elay)  exitt%  ytt,  at  itaam- 
^oyment  it  limited  to  the  m^iug^bri^B  and  elliareoartaarudea  in  wbiobin^wiT^ 
meut  it  nearly  hapelea^  to  far  aa  regardt  material,  we  ahall  oonfina  our  obasratioBa  (• 
the  three  finer  qualitiea,  named,  raq>eotiTely,  ohina  olay  or  kaoUn,  fire^Uf,  and  potter** 
day.  In  china  day,  JenUnsAGourtoey,  ofTniro;  Whitley (rf Tmro ;  C.  Tknoott^of 
Bt  Anitsll ;  the  Wttt  of  Kogland  China  Stooe  and  C^y  Ocmpany ;  Tnuoottt  Hartf^ 
Brawn,  Htafaell,  and  Wheeten  Philip  *  Co.,  all  of  Bt.  AiMt«U ;  and  W.  FhiJW  of 
the  Moriey  Worka,  near  Flnapton,  together  with  Six  G.  Hodaon,  Barb,  of  Wioklsw  in 
Ireland,  ttibibit  aome  aaiapUa  of  great  beauty  and  apparent  pariW.  In  flra«lay,  tha 
article*  ahown  by  King  A  Co.,  SquirM  A  Son,  and  F.  T.  Raffiord,  of  8tauTbridg^  with 
ftoaa  Imm  Oowan  A  Co,  Ramtty  A  Co.,  and  Pottar,  of  Neweattlc^  an  esaeUant;  and 
a  aam[^  from  Peaae  of  DariingWn,  alao  deterrtt  nolieet  In  potter'*  el^,  Wbitawa;, 
Wattt,  *  Co.,  of  Donat;  Farte  A  Co,  of  Hianie*  Btreil,  London;  W.  A  J.  Pcali^ 
of  the  lale  of  Purbwik;  If.  Bumel^  of  Qateahaad;  and  the  North  Deron  Potto; 
Company,  are  the  moat  remarkably  though  there  are  many  rary  raipeotable  l""^fifg 
tamplet  from  other  quartffib 


In  the  manu&uiture  of  earthenware  good%  It  ia  indiEfMoatbly  neeeaaary  tomix  the  ebn; 
in  the  flnt  inslance,  with  tome  infuaiblo  material,  waieh  doe*  not  oontfaet  or  ^imtnlA 
nnder  (he  inflnenee  of  heat;  for  all  kind*  of  olay  ahrink  Tory  mnek  by  the  aotion  of  a 
high  and  prolonged  temperaton^  and  are  therefore  liable,  dsnngaucheiqNimT^  towarp 
and  twitt  out  of  tbape,  or  beootoe  cracked  in  thefoittaee.  Heaee  a  ronad^  it  ton^t 
aa  above  iadieated,  and  fbrtUtparpoa^dlie*,l>aBinttteBtaleof  dlTi«oik,iagenei«Uj 
preferred;  (hoi^folq)ar,andakindof  4eeompatiaggnwtt4^«aJledOotaith*tan<^aM 
alto  uaed.  But  whatever  may  be  the  meterial,  it*  inlrodtietion  into  the  body  of  Iba 
earthenware  ia  condaoted  on  pardy  empirleBl  ptin^e^  for,  at  the  eompoaition  of  tha 
etiy  it  unknown,  do  attempt  can  be  or  w  made  to  effeet  a  oombination  m  tmiaoB  witb 
(helawaof  dmniealaSniri'.  llMtiibataneeaeupl^edarereeognitedonlyateUy,  and 
perhape  ground  flint;  noriaanvethar  teat  UaaatoaacertMU  the  proper  proporUonof 
each  towardi  the  other,  than  the  uneertaia  judgment  of  a  woibnan,  or  the  eqnalir 
bUaeiout  practise  of  an  eatabllihed  nil*.  A4  btnreTor,  all  elay^  in  a  atato  of  natural 
pmity,  eontitt  of  aUiaa  and  -i— -■-ti  miited  togethar  in  definite  atomlo  proportion^ 
Ibwe  can  be  nodonbt  that  perfMtion  in  earthenware  dependi  upon tbi**m^  hiw ;  aM 


»rt  tW  <i«h  ta*  iM4t «(  fchtiaalks  s  niima  a^  twBr  TChisU*  Uad  of  iM*tM> 

ntio  ia  tka  ■dmiitara  irf  th*  Aint  ud  elar  aT  whiofa  tkut  paUny-vue  ia  aoiuMMd. 
Df  eoon^  nodv  «ri*ti»g  airaiUMtoaM^  thk  !■  impoNibIa ;  br,  u  w*  Iut*  pnTiouilj 
Pourfctd,  th«  pNMM  •ompoaition  of  Uia  diffareot  aUyi  nwd  in  tha  wU  i*  t«l^;  bb- 
k*0wn  i  lA^  udapa^Mt  af  aar  abauioal  diOmiUia*  Am  DM7  ba  praaomad  to  MMt » 
latamuiac  tUainportaat  faotfar  tbaBtalvai^  oarsMMliatttnMBkjiDrtly  pkMl  thM 
W  mnpla  »»d  aatjafaatofy  aoda  of  anal  jiJBg  atoj;  l>aa  yat  baaa  pwbKikad.  UaaaeUia 
ptaaaM  aoMriaal  ^frtaat  M  muraNkl ;  utd  tba  aoaidaatal  •donstara*  kpfodoeaa  taati^ 
»th«  truth afowrrmarti^  by  Mialriiig —drying to  piaaaaiUHlwMryteirialaHw 
aoMof  t«ainr«tnt«tw>laNtotkaMUkBTa>aatliaiiloM«f  thapti'^"-        


■J«T."»a«  

fawlMngaonijwnBdkftrtalifcaiBbott  aaiaa;  Uwuglt  to  frhalaaoaaUiiadUbraaaaaaa 
kaMariEadwaaiaiinaUavithwrtaiMytoMy.  Fabpar.  in  it  original  >f  M^  Im  aia«tly 
tha  MOM  aompcajtioB  ai  uUiydioaa  aloa,  witb  Uui  aso^tio^  tut  U  tlM  on*  oaaa  (ba 
baMa  af«  mitad  t«  tnlpkin^  Mtd  la  tha  otbar  to  ailieia  aoid.  f aliMr,  tbar^N^  eon- 
■ataofoaaatottot  polaab  aod^ofaiUaa,  anitad  U  two  atoou  of  alumina  and  thna 
of  Mliea ;  or,  in  otbar  wocd%  it  ia  fomad  of  tba  ailiaata  of  potMh  and  tba  lUiaata  cl 
ahiwina,  aembinad  in  tha  nrtJoof  oaa  alamoflha  fonnar  to  twoof  tba  totter.  Now,  it 
k  bond  tlMl^  wbea  falapM  i*  long  aipoaad  to  tha  aotioo  of  tba  wanthar.  it  baaiMMa 
diiinttgralad  and  lalb  into  a  itata  of  povdar,  wbioU  nltinataly,  by  abaorUng  water, 
raimitt a f  ■ilj  nnnrirtnnrti. inil  thin frmi  thi a^^i^ll  oallad ohinaalay.  Uia  uataraof 
tbia  dooompontion  ia  not,  howoTar,  Dniform  or  inrariabl^  for  nnaljaia  prara*  tbat  tha 
nodoary  prodnaa  Im*  not  alwaya  tba  uma  oompoaitiom.  Wban  fsMpar  deaompoaaa  in 
an  abaolntaty  wat  or  tainy  atmo^lian^  tlk«  ailiaata  of  poiaib  would  appaor  to  ba  aimplr 
waabadnwayby  tbaaaoanof  waUfi  and,  h  tbii  naaa.  Iha  riaylting  nlay  hai  a  nnwiw 
tkuaftluoaatonia  of  alien  and  twoofaloauBn;  bat,  wban  maraly  o  moiat  ataieapkara 
baa  mriittd.  than  tha  ailioato  of  potaib  itaelf  aaaim  to  baeooM  daaompoaad,  probabiy  by 
aarttooie  aai4  tbua laariag  tba  wbola of  tba  ailioa  nnitad  to  tba  alumina;  tba  potaab 
tb^  aaesoing  aa  a  earbonato.  Under  auob  airoanatnnei^wabaTafonndohina  oUyM 
Miiaial  of  loDrntoaiaof  ailioaandtwoof  alaiaina;  or,  whatiithaiamathin^of  twocrf 
aaid  aad  oneof  baa«i  Of  eoaiaaan  alternating  atmoaphara  wonld  produoa  ■  toiztnra 
aftbaaai  andanab  toyaia  may  aatvally  ba  tmaad  in  many  «paai»an«  of  olay.  na  thon^ 
tba  aoBuner  aad  vintar  poilMnt  of  tha  yaar  bad  aaob  mraiabod  n  diatinetty  aeparata 
aOKnint  of  daaompoaad  tuapnr.  fint  bl^ar  ia  not  tba  only  aoona  from  whanoa  onr  aili- 
aata of  nliuninalMabaanfomedi  aa  tharaara  many  other  minarala  which,  by  tba  action 
af  tba  alnoapbara,  famish  etoyiofdiflarantoampoaitioBai  tbn^  tha aobatanoaa  known 
to  uiowalogut*  ondar  tba  namaa  taoaitt^  albiti^  analeint^  -.^-li-^  maaotyp%  and 
aedaUt^aUyialdaiUiaUefalamin^  wbiabao<itau%  iadaa^  rattouapcoportioaaof  Um 
two  ingradienl^  bnt  ia  naTarthalam.  in  a  aammeMinl  aana^  otoy.  In  polntof  laat  avaa 
Baaita  baa  aoQtrU>ntad  ita  anoU  to  tha  oUy  foTnlnticn^  br  Uiimgh  alowly  and  impar- 
batty,  yatia  time  it  aramblaa  down  into  aupwailioata  of  almaina:  aa  may  bonotiead 
liy  enMnUv  axunining  the  ooM  amootb  inriaee  of  tha  granita  OB  Waterloo  and  London 
widgai^  wtkioh  ia  gradnnlly  — — -'-g  a  oaTarooni  ohuaeter.  With  aooh  efidaaea  bo- 
bra  tin  of  tha  infinite  Tariaty  axiating  in  otoy,  it  ia  anialy  high  timo  that  tha  attantion 
at  nanttfaotarera  wna  dbacUd  to  the  naeaaity  of  analyiug  thii  aubataao^  and  adding 
to  It  naithar  mora  nor  laaa  ailioa  tJiaa  it  anffioieot  to  prodoce  a  naefol  atomio  eompoan<L 
Th*  pnHiar  proportioii  might  iood  be  ■rrivad  nt  by  a  few  earetnlly  oondDoted  azparir 
Mante,  wtar  wbiab  the  wlwU  ot  the  nneartainty  now  oonneeted  with  difTarenoea  in  tha 
Matarinl  would  Taaiib  for  arer,  and  with  it  do  mull  amount  of  tba  loaa  oosaaionally 
■nnaed  byeaitjianware  i^ilt  or  broken  in  the  kiln. 


der,  then  tha  mixtnra  ptoaad  in  a  ptotiaam  or  laadan  ti 
ig  lolpharia  aaid  poarad  otct  it  N«zt  azpaaa  tha  whole 
'ahr,  for  half  an  hour;  tkenadd  tbMaorburonMtaof  wi 


^  J.  iToaaaVand 

it  400  gn.  of  atrong  lolp' 
of  Iron  S13*  to  too*  Fahr.  1< 

throw  the  mistura  cm  a  Alter,  adding  a  little  water  at  tha  and  ot  the  filtratioa,aaaB  to  ob- 
tain tha  whoto  of  the  lotable  mattar.  To  the  filtered  flaid  add  now  an  axoaaa  of  a  aoln- 
tioa  of  ammonia,  by  which  tha  alomba  will  ba  precipitated ;  and  thi^  after  being  wall 
waihed  on  •  Slter,  and  dried  at  a  red  heat,  muit  hara  tU  amount  detarinined  by  the  bal- 
anoa.  Ii;ha«gTer,  tha  pteaipitoto  thrown  down  by  ammontohaa  a  deep  yellow  or -red 
e«doiir,  the  pceaenea  of  iron  i*  mdiaatad ;  and  thia  mnat  ba  ramored  before  drying  the  ala- 
Bima.    For  thia  pnipoa^  a  ^oanlity  of  tartaric  aaid  ^Mold  be  added,  aoaa  to  rediaaohra 


th*  mlxad  prcdpiti 

wtMii,  on  aJMing  hydroMilpbata  ^  •mmonia,  the  iron  will  MHMi 

Iwring  die  slnwiia  atill  m  whidoa ;  from  irfa«iio«  it  ma;  be  obtaIn«d  bj  •Taporatisg 

llie  wboU  to  drjDM^  beating  r«d  lio^  uid  then  vtMhing  >v«v  the  •Ikiiline  ealta  hj 

hot  water;  the  alnmina  u  thea  left  pore,  »ad,  efter  being  dried,  naybe  weighed    A* 

the  pMMnM  of  Iroa  in  olay  ii  ■  •enona  drawbaolc,  the  qnuititj  of  blaek  inlpfaarat 

farmed  boeomea  a  good  indieatioa  of  the  imparity  of  the  eampte  under  oaminatia^ 

and  ia  tfaerefiH*  worthy  of  notise. 

Although  the  proportion  of  alomlna  in  clay  ia  the  chief  eommaraial  featlire  reqolrad 
by  the  maken  ot  earthenware,  yet  it  maj  t«aelim«a  be  reqnieite  to  detemiine  aleoth* 
amoantof  lilioa  preaent;  wfaiefa  may  be  done  byfaiin^  hwether  in  an  iroDenuiibiaaF 
pan,  at  a  ftUl  red  neat,  one  part  of  the  elay  in  qoealaon  with  three  parte  of  pnre  potaih,  ■ 
^oth  being  in  Ho*  powder,  and  eareftiUy  mixed  before  hdon.  The  ftated  maw  mtw^ 
when  ocA^  be  boiled  for  aotne  time  in  water,  nntU  it  ia  tfaorei^hr  di^ntegntedi  wbea 
it  ahonld  be  ponred  into  a  porodun  Tceiel,  and  nperaatorated  with  mariatio  aeid ; 
after  vhieh,  by  evi^Mirating  to  dry neei^  a  reitdue  wilt  be  obtained,  that,  after  earefal 
WMhing  with  Dolliiig  water,  eotuuti  merely  of  the  nliea  coDlAlned  in  the  elay  inqnea- 
tion.  After  being  heated  red  ho^  it  may  Im  weired  u  mual  If  limsbeiupested  to 
■lilt  with  the  alomina  in  clay,  this  may  be  eeparated,  when  in  Mlation,  by  meana  <rf 
tartarie  add  and  carbonate  of  loda,  ae  above  indicated :  far  in  luch  eM««,  Uie  lima 
will  fall  at  oneeaa  s  carbonate,  leafing  the  alumina  bebind  in  theflnid.  Iod^>enden^ 
b(rwe*er,  of  the  deracte  hi  Britieh  eartheaware  due  to  the  noD-atomie  admixture  at  itk 
ingredient^  there  are  others  ariilug  ont  of  the  nature  of  the  ingredient!  themaelTea; 
•o  tha^  taken  ae  a  whole^  we  cannot  aroid  coming  to  the  nnpleaaant  cooeliuion,  ibtt, 
in  the  great  arenaof  eompetitJotiat  the  Crystal  Pdiaec^  El^tand  is  decidedly  beaten  in 
the  manafactare  of  fine  earthenware  erea  by  eonntriea  greaUy  its  inferiors  in  capital, 
intelligence  and  natural  reaourcea  France,  Qnnnany,  tiweden,  Denmark,  Spain,  Kna- 
ria,  Turkey,  and  Qiina,  aU  exhibited  porcelaia  of  a  quality  munatehed  by  anything 
in  the  Britiih  department,  and  no  more  lamentable  eontraat  oonid  poeaibly  be  drawn 
than  between  the  chemical  apparatm  fWim  Saxony  and  the  cinnuy  alxirtione  which, 
nnder  that  name,  disfigured  some  of  the  eompartoieats  claimed  by  one  or  two  of  our 
Staffordshire  mannfactnrera  !n  the  one  case  we  find  a  really  bandeoaie  light,  and 
degaot  article  tiie  glare  of  which  hai  erldenUy  penetrated  tbroogfaont  the  entire  sub- 
■tanoe  of  the  body,  and  has  oonverted  (be  whole  in  to  auniform  TitriHoation ;  in  the  othn, 
a  thick,  eoarae  opaque  and  spongy  maM,  is  merely  glawd  oTer  on  ita  extreme  surface  by 
a  Ibaible  eompouad,  haTing  no  propertiea  in  eommon  with  the  body  «if  the  article  and 
endowed  wtlh  veiy  different  powers  of  entaasibiUty  by  heat ;  lO  tha^  after  bdng  used 
a  few  timee  the  glaae  beoomee  craeked  and  shiveredin  a  thousand  direotione  as  may  be 
seen  by  examining  the  earthenware  in  eommon  use  throu^out  Groat  Britain.  Nor  ia 
the  niiaightly  appearance  oanaed  by  this  cracking  of  Uie  glaze  the  whole  aril;  for 
earthen  veaeeh  thne  flawed  aoqnira  the  propertu  of  absorbiog  flaida  into  thur  poree 
and  oan  never  afterwards  be  Ihoronghly  cleaned.  In  spite  Uierefore,  of  "  warraBtod 
not  to  absorb,"  and  other  gronudloM  legend*  of  limilar  import^  imprinted  upon  maur 
British  goodeapiece  of  really  non-absorbent  earthenware  foreommoD  use  isanaetnu 
ouriosity  in  tJiis  countiT,  and  invariably  suggests  the  idea  of  a  foreign  origin.  Now 
"-■-defect  --  ■- ''-'  -->-'-  • --■■ 


edied  only  in 
BUtj  practicr" 
persuading  them  to  by  the  other. 


endeavoured  to  carry  outj  practically,  one  of  these  waye  we  are  not  without  hopee  oi 
ji 1  —  ..  . —  -hB  other.    If  a  gladng  material  could  be  diteovered,  the  ex 


Sansiona  an4  eontraeliant  of  whiel^  by  heat^  exaeUy  e< 
iseait  ware  <■'  aUtcate  of  ahunlna,  under  the  same  Influence  then  the  preeent  ayrtem 
of  covering  a  spongy  body  by  acoatingof  viLrifiableglaze  would  answer  the  deeired  in- 
tention well  enougu ;  for  to  the  (Aeapnees  and  durability  of  earthenware  would  thoa  b* 
superadded  the  cleanliaeu  of  glaas.  But  this  desideratum  hai  been  sotigfat  for,  over  and 
over  again,  during  the  lut  haif  century,  and  nothing  but  disappointment  baa  resulted. 
In  proof  of  which  we  have  only  to  aak — where  is  that  glaxed  earthen  vessel,  which, 
though  made  eipreesly  for  the  use  of  the  apothecary,  will  retain  oil,  after  being  two  or 
three  times  heated  and  cooled  I  The  answer  to  this  qoestion  most  be  our  argument  in 
tavonr  of  abandoning  *uoh  a  ayitem  of  gladng,  and  adopting  the  only  other  mode  by 
which  a  uou-absoibent  potteiy  ware  can  be  fabricated.  The  body  of  the  ware  itself 
must  undergo  a  semivitrification,  as  happens  with  the  finest  kind  of  china;  eothat^  even 
if  by  long  use  the  gUie  come  to  be  fairiy  worn  oS,  still  the  nou-abeorbcnt  principle  would 
remain  as  perfect  as  at  firsts  We  know  that  thLiig  impracticable  nnder  existing  dream- 
Itaooee;  and  that,  so  long  as  the  present  empirical  mode  of  compoandiilg  the  material! 
of  whieh  the  body  of  the  ware  is  made  conlmues,  no  chance  of  improvement  remaina 
A  miiture  of  silica  and  almoine  in  the  proportioo  of  four  atoms  of  the  former  t<i  one  of 
the  latter,  would  bear  or  require  a  cert;un  quantity  of  fusible  material  to  induce  aemi 
vitrifleation  throughout  the  mass ;  but  a  compound  of  three  atom*  of  ^ea  and  oae  of 


wadd  ntibdi^  )M  wited  dmn  int*  •  wortUMi  dw  t^  MMttv  lh«  MM  ad- 
H«te  t&M  liw  th*  Not«f  ttMt  diOMilto  vhioh  bu  kil£««o  w  iBiiiriaiial*  r«- 
4«MM4a}nM*4rfMqMa*drth«rilni>hUba£wmtlMUifi«)ttiott»fBnlidi 
•KUMara^  Ttam  wh»  h>T>  mtt—B4id  to  nwwh  wbitiBtw  haw  ota>tioB«lly  ■!>• 
OMdedtoadmintioB;  ud  urtUag  Wth*  UMrMMvaf  A*  mnl^  mod  Mpiatod 
faUan^kava  iad wd  Hi  1 1n  »W>d—  th»  —{JBymant  erf  »  d—  of  artwlw  whieh,  if 
■apabh  of  btiag  wwitwUtd,  awrir  intolligart  maanfiMtiiwr  admito  woald  aonfar  pwrfco- 
tion  as  Ua  art.  BtttitiBagnataiirtaka  to  wppoM  that(b«a  faMqaalitiMof  aotion 
•ma  o«t  of  WW  panlianty  w  Iha  ntrifiaU*  Mrt»lala  UManadra^  oi  an  in  aaj  mj 
tba  woA  of  «ka>aa.  Ua  "**—■»'*  lat,  ar  oo^t  to  I>%  oailbiii^  and  a«tUiiilj  eaa  bo 
M>da  aok  vUla^  fv  tba  Ni^  th«*  b  >•  auh  Uuag  aa  nliaann  in  natw^ — thm  law*  of 
ahaBiialijaraaotaecidafttalofTariaM^UtayaMimmrtaMa.  WakaTeikoini,howaTaT, 
tbat  d«jB  not  onljdiSH'  frmaaaL  otkir,  ba^  aa  it  ««ra,  fron  thawaalTta;  liae^  fron 
tboMma  N^and  witUnalaw  inaboaof  thaMOMapat.  abjaof  Tacjaonlraij  oharao- 
ton  may  ba  proatttad  flaatjojtjianomotaaaiadiaati— of  Uapw»i«»i  or  pnri^of 
day.  than  awaataaa  ii  a  tMt  of  aagab  In  a  langb  way  ImUi  tbaaa  floaUtia*  haT«  a 
wna;  hot  tka  arti  aw  naw  hat  awfOaaUaf  aaapotfe,  wbaa  all  mm  (allasiMB  aid* 
niMt  giva  plaaa  to  Iha  piid*aM  at  |>hilaaopty;  aad  Iha  *aaa«  ou'  tnaaalaataNn  ba- 
•oaMemnMadafthitpud  ' — *-  "■  ■  *-  '■    "    ■  ii'   ■    i  ifl  itii"       ii|-  j-     Tha 


|ropri«^  of  knowing  th*  axaat  ooiqMdtion  «f  tlie  rawniatonal*  au^iiayad  ia  any  art  or 

».,. a 1   ;_j.-j   -!_;•  -*  j; ..      :.  ;_  i .ij^,   »i4  J^oe, ««  gj,  4b« 

I  ana^pda  trfao  importut 
4  apathatto  ignonnsal  wooM  any  on*  baUoTa  tha^ 


mannfaatufo  do**  n^  indaat^  admit  of  diyit*    it  ii 


•dnit  of  diyit*  it  ii  inuMral 
MM  «f  infMnatioB  n^aottog  tt 
ri*Mhapatk«tioignonnB«t  w 


aMbni»bad  at  th*  *«antiB*M  «linfcma>i>Bra^aotmgtt**aa^fda<rfao  importut 


— ,^ ^ iBpticMk,  ooraspioitaof  *anh«awaNla«t  yaar 

aBwwtadtoainiUioBrt«[lii«t   Had  tbadayaof  diuaiMBtiy  baaaof  atdtfaUyaai- 
bna  aampcaitiM^  Ukaaiaac' **"' ~'~  "*'"  

pMolka  would  loDC  ago  ban 

faalitf .     Bat  nra^  wia  ia  a 

ofaaianaaandaapitoL    Whai 

«tiUlM*pnrflt    Itiith*  giaatgigtyof  Britidi  a 

low  aad  bcila  a  podtiaB.    Oar  luiBiitwtaiM*  aaBat  aaat  and  orarama  the  'trivial 

iMpadimanla  aontiaatad  with  ntiatioBa  IB  tka  alsy  tkoy  pvMluMat  a»d.  by  proptdy  ad- 

jqatiag  th«  otbar  mattriala  (ao  as  to  briag  on  axaetly  tba  daa  aBMMnt  of  *iMflaatiMi 

wadad  IB  tb*  body  of  tba  wan^  piodM^  ftam  any  bad  of  day,  wtiol**  idantlaal  with 

thiao  wbddi  othai  natioB*  Jahritato  boa  tba  Ttay  Saaat  day*  oaly.    Witb  tba  pra- 

Cyoqa  owamarrlal  and  adtaf  ^dTantaJaa  p»w«*Md^  Qraat  Britain,  tba  worid  at  larga 

*«gh(  to  «n>aettUaat  ovbaadikaiMnot  IbawdMBadlaawwiirbmaBahipdiqdayadba 

tba  Qreat  ^(bJbiti«B. 

Belora  qoitting  (fai*  aabia*^  a  faw  lamaiki  imon  tba  labalaaoa*  wmI  ia  tb*  lotmation 
afglaaa*  aay  not  b*  iaaf)j>wriat»  Hi*  niUioa  i*  dill  aapidlad  witb  •arthMiwan^ 
tb*  glaa*  of^wfaich  «ontaui*  laad,  aBd  H  «0B**q«antlT,  ilaagiiiiiiw  to  haakb,  Iboari^ 
wbao  well  boraad  ob,  tbi*  daafw  k  graally  iSminidiaJ.  from  tb*  ia<nM*d  iaaolBUJSty 
af  tb*  ailioata  (rf  Uad  in  wiak  naidn  ]ti%  bow«T«,.aao1^*eli«aaU«iBodaaf  gladw 
aaitbanwara,  and  raqaiTaa  to  ba  watahad  witb  eantion,  iboh  tipedally  wb«a  boiaa  U 


a**dat  tlia*amatiin*,lMth«borato<rfhadiBmora  aadlyaMadontbantbadlioata.  1 
baa  liiiiiii  latdj «nn|i«al*d  IbitnriiU  nf  iliiuwniilil  fiaiii  amSaiaotlyAidblaooinpoiDa 
witb  ulioa,  awl  ia^aap  «noa^  to  aapfiaal  osid*  of  laad  in  th«  elating  of  oonunon 
«artb<BWBi«.  n«latt«r  BMertiOBiaBndoabtadly tni^and,altkoaghwean(artaiBBOiB* 
nnaion*  aa  to  tba  caay  ftHibilitf  of  dliaato  of  dn^  yat  tliia  ii  pnoiady  ena  of  thoaa 
fwAilanawhleb,  ftoMthdr  important  aanitoiybaaiiaftd*»«rTaiM»«di*totBT«**ig*t>afc 
O*  tke  ooBtinaat  a  oay  pwo  kind  of  Moar,  nixad  pmb^j  witb  a  tittia  «arboBaM  of 
baryta  and  oiida  of  ti^  tofBH  tb*  only  iJaa*  mad  upon  poaoalaiB  and  tbaobinaviaaali 
iBlaadad  tot  dMmieal  porao***.  Ilu*  glaaa  ia  pnatiaally  pitfeet  It  la  ao  bard  a*  to 
d  tb*  attaek  of  a  tlK  and  it  raMala  tba  aotioD  of  Um  (tTonrat  add*  aa 
BipCTator**  balow  SOI>°  Ekbr.— tb*  hydroANrie  add  and  it*  aalta  ■ 


aaptod.    In  the  fVendi,  Sasoi,  and  Pnudan  dtoartmaBto  vf  lb*  Cmtal  Palao^  thira 
««e  ••vtral  good  «p««iMan»  wbish  illoalntad  th*  nine  of  thia  Und  of  glaa* 

Ainonpt  tlw  KngUib  goods— aad  ahially  tho*e  boM  Slaflbrd*bito— war*  a  Tariaty 
of  artiela*  made  in  what  ia  temad  Parian,  a  compovnd,  tbe  mSto***  of  which  tit 
rtataaty  poipo***  w*  sow  bri«dy  Baimadvwt  upon,  with  rafwenoe  how«Tar  onljr  to  It* 
■^loymaat  la  tba  U^ar  branAaa  al  DaeoiatiTo  Art.  Hm  acnploymant  of  tbi*  m*- 
teiBs  .--indaei'-any  otbar  fbmaf  alnmiaawbeteaharpnaMand  iTinnMtiy  are  wantad, 
aaBBot  b*  wrflanntly  «andanis*d,  diwe  it  ia  totally  oonbary  to  uia  oatinl  pr^Mrtii* 
of  almnlna,  Bod  betray*  inftnito  ignotanaa  regarding  flntpriadplaa.  Th*  phiioai^Aieal 
Brind  of  Wedgewood  woold  hax*  rerolted  at  ao  palpable  as  abaordity ;  tot  not  alona 
waab*  wdl  aoqaaintad  with  tb*«oot)D>KiaacontraetilityofalDiniaoaioatnpoiudi,  bat) 


11  aoqaaintad  with  tb*«oot)D>KiaacontraetuityofalDiniaoaioatnpoiudi,  bat) 
ara»t«n  of  that  kaawtodg^  ba  wai  able  to  eooatnut  an  inatmrneat  far 
g  high  degceea  of  heat,  whidi,  dthongh  not  rigidly  pcffaot,  i*  at  thi*  dav"** 

". ■^•Joglc 


(bnad  Ik*  m^  kVKlBUa  g«Ma  tat  ftnuee  apwnHom  oa  *  htg»  Malk    -isd  tka  tmIm 
of  this  iutnunant  or  pyrometer  u  it  U  taitnsd,  depnd*  apoB  tbt  faaiv  that  the  loMgw 


ud  highu  til*  temp«)«tiir«  to  which  aky  i«  nypnitit.  U.- _ . 

bauing  in  miad  thatauthesware  U  an  sitNOMfttiad  amdnottrof  hMtlttM  imaclM 
tba  Or«ek  Slave,  fbr  eiamplv,  tatmAiy  nodalUd  ia  eUj  or  Parian,  and  n^^taUa  ta 
the  heat  erf  sHreelain  (iirnaoa.  'Ua  Hnallar  pntiou  M  dM  fiaw*>M  Aasoact  ay*- 
Hd^  finger^  Ao..  would  r«o«Te  mnahmoNM  thaimpraaiof  tfiaflce  dutu  Um  larg« 
•Baa, — B>  Ui«  head,  abonldw^  Aci;  ooaaaqnantlj,  bawarer  ^Bmafaical  Um  orig&d 
BM>dBl  toight  ha**  baan,  the  extra  eoabaetion  tu  dia  ntaUer  parte  awt  deatroy  eren 
thing  like  aBatomioal  haimony  and  baaatr.  'Hm  ABfriM  *avld  baeema  ihUt  ana 
dampj,  and  the  Boaa  flat  and  «inU>ad  BotUiiaiaa^iJparttif  thenuMbi^  hraiaaa 
olaj,  whenbamt,iaabadeaadnatorafbMrt,  and  tbaaationof  tbaflraiifrocD  witboot 
to  within,  the  exterior  ot  the  figvn  innat  eotitMetTaady  Bare  than  the  interior;  en*- 
■mall  for  the  baiM,  a  aariai  of  oneka  or  fiMnraa 
.»  far  the  iaaqnaU^.  T^mt,  «f  aoiu*^  are  filled 
npbr  a  lubaeqnent  operation ;  bal^  it  ia  needleaa  toadd,  at  the  axpenae  of  every  thing 
wtuctLwvaldhBTenadendtheiwiKTalDableaeawotkaf art.  IbagonaralaK'eMaiuM 
of  tli«  ntriau  flgnra*  diown  in  the  Exhibition  benre  oa  out  in  tbii  oeaaare ;  Ibr  tha 
faatare*  are  anivenaQy  fla^  aonUaa^  and  daroid  of  omewioa ;  nor  «an  we  imagine  a 
more  hopdeaa  taak  than  attempting  to  remedy  tbii  denot 
CLOm  UANUPACTDBB  OF.  See  Ommm,  fUx,  Vutmo,  Vool 
QLOTU-BINIOBO.  Nothing  plaaea  in  ao  afariUng  a  point  of  view  the  anpsior 
taatn.  jndgmnnt  and  r>»oiirrna  nt  [jinimi  traiiawim  nT«r  thnaa  nf  the  ri»t  of  the  world, 
tkan  tbt  aUan^  anbatitalits  wUek  the;  bare  reoaatlv  made  of  emboaeed  dilu  and 
ealiooea  lor  laathar  ia  the  binding  of  boobn.  In  <M  fibrariaik  eloth^M>Tered  board* 
Indeed  may  oeeaiioBally  be  aaen,  bat  they  have  the  meaneat  *Mwe^  and  are  no  mora 
to  beoomparad  wtthoormodcnioloth-biiidiBK  OiaDtha  man  ofa  troll  with  the  ballet 
dMM  of  TagliDnL  Theailkwealiooaujbedyadof  aayihadawhiobnaearCkncymaT 
Nquire^  impraaaed  with  gold  or  direr  fbu  in  avaiy  tnm,  aadTariegatad  by  omainenta 


ityle  of 

■  JietingniJied  not  more  lor  ila  dnrMxlity,  elegano^  and  Tariety,  than  fiv  tha 
and  dii^iateh  with  whioh  it  nabeia  the  oAprtng  H  inlaileot  into  the  worUL 
aple,  ahoold  a  honta  cmiuent  in  thk  lioet  meh  *»  that  of  Waatley^  Kriar- 
,„■.._. ._. __. t_  «___    . ^f^.  „ 

idAily 
tham 


abort  period  of  two  daya ;  bajng  far  tooner  than  tbey  aould  bara  mdely  bowded  th 
npon  tha  tomtet  plaa  ^Rm  raanoljon  of  {wioe  ia  not  the  leaat  adTantage  incident 
the  new  method,  atiHrantliig  to  Ailly  SO  per  cent  upon  (hat  with  laathar. 


Tin  dyed  doth  being  out  by  a  pattern  to  tha  aiaa  inited  to  (ht  Tolmn^  ia  pamed 
rajudly  throng  andlerpreai,b«tweaB  eomTod  aylindwe  of  hard  (tool,  wberaby  it  ra- 
covee  at  onea  the  impr«a*aliaraet«H*ti«  of  the  baoE,  and  tha>de^  aloag  with  emiKMaed 
dwana  orer  tba  eweMa  in  ibup  rriiaC  nie  aa*er  thna  tapidlv  faahione^  U  a*  rapiiUr 
appUed  by  paste  t*  the  ■titefaadandpreaaadTohime;  no  tame  beia^  loot  in  mntaalao- 
Jutlwents;  dace  the  ateal  roUara  tan  offtbafanoarefadiapapraoiatl^  adapted  to  tha 
Utter.  Hard  gjaaed  and  Tamiibad  eaUoo  ia  moraoref  meh  laaa  an  objaet  of  dcftreda- 
licm  to  motha  and  other  iaaeete,  than  ordinary  Isatbet  baa  been  fciand  to  ba 

CIXtTH-DBISSINO,  Ay  iTfjuoeifc  of  Ltxlt,  without  atretohiiu;  tha  waip-threadi  w 
areaaing  tha  clothe  from  liat  to  liat  He  layaeeTwal  piaoaa  of  oloth  in  an  extended 
Btale  above  one  another  upon  a  wooden  platlbrm,  until  a  pile  of  a  anitable  thickneaa  ia 
formed,  a  peribratod  plate  ia  then  brouibt  down  tm  the  doth  by  aerewi,  and  aleam  ii 
admitted  into  a  hollo*  ehambet  benaat£,  from  which  it  peostrata  all  the  folda  of  tba 
dotb,  bnt  ii  ooaflned  at  the  aidaa    It  ae«na  to  ba  a  pmpoaa-lika  inTeotion. 

COALi  Under  FnooAif  tha  eoiuMaitioa  of  aoToral  axadlaat  eoala  it  statad,  witb 
theirpeenliar  qnalitietvaaaaalyiedbyme;  meh  ai  thaUangennaok,  Powell'a  DnAya 
■team  oo^  the  BlaeUey  Hnnt  eoat  €«iieaahir^  the  Tariey  Book  vein  eoal,  neat 
PotilTpao:^  Ao.  Um  qnantityof  eoal*  and  «>tm  exported  in  IBSOwaa  MBM80  toa^ 
and  in  lUl,  MT1,0«0  tone;  daolated  vahia  mpeetiValy,  l^BiSaU  and  l,UH,<mL 

COAL  QA&.  FromwhatiajceneraUyadmlttedeoManiuvtheimpinideawbidhant 
in  crude  aoatgaa,  it  moat  be  evidoit  to  thoee  otmTenaat  with  the  prineiplea  of  obamkli7 
that  thma  impnritiea  aan  nexer  be  thraongUy  lamoiad  1^  any  dn^  raagan^  fbraom*  of 
lliempONeaaafflnitieadiamatricaUyoppMttetotheothtm.  Thn^anyiueanaamployad 
to  abeotb  oarbonio  acid  and  nlphnretted  hydrogen  gaata  would  leave  theammooiB&Mt 
whikt  an  agent  capable  of  oombining  wiw  the  latter,  wonld  not  at  all  affeet  the  fiamei 
impDritiee.  Hence  the  prooeaa  of  «cal  gat  porifiaatioa,  aa  now  carried  on  at  the  beat 
gaa  worha,  ii  divided  into  two  dittinot  parte.  By  one  of  theaa  the  whole  of  the  t"^ 
aoDia  and  a  portion  of  the  eaibonle  aoida 
tbBother.tlieremainder  <rf  the  carbonio  m 


ot  parte.  By  one  of  theaa  the  whole  of  the  amr 
nid  and  anli^nrettad  hydrogen  are  taken  away,  by 
lie  add  and  aaliAiirattad  hydrogen  are  tota%  if 


mnd}  M  Ort  tW  RM  vWMiMr  pMM«  fNth  to  Ik*  «NaM«  b«*  taw  an  Mntofltt- 

MtiMdthN'bjawnini^MrbMMtMid.ariolphvMtMkTdNgncM,  AndUttab- 
MOM  of  tkata  ia|MiitMi  umj  at  ut  tiiM  b*  dMMortMtod  bj  tafijiaf  th*  l»Uovi^ 
■■pla  taaUi^lttdHMMMr,  lU^tly  nddanad  b;  am  aaU,  will  «ad«»o  no  ehai^ 
vlMahaldltrftJbvia&iiitwiaaBDrT*^  of  thagatt  tbu  pi«T«B  tba  aOHnoa  of  ai»- 
laiwi^  fcr  otkanriM  tb«  papac  wooM  baMMia  blva.  Papar,  dippad  iato  •  i^Dtion  of 
tbaaaataUaf  Uad,  and  bald  ia  a  anncat  of  Ue  ga^  vDl  ranutin  whiUt  wbiobahon 
that  tha  gaa  ia  dtatitota  of  ndphnrattad  bjdmgan,  a%  nader  aoutrai;  oiromnataiioi^ 
'  it««aldawiniaada«pbrawBorbla«kkBa.  I^atlf.if  thagaabeallovadtoblovlbc 
ft  Inr  BiHtaa  tbM^i  a  olaar  lalatiaa  of  liau  in  water,  Um  aolation  will  not  baoooM 
wilkj MtitoiHAi,  aiitvanUdoif  carbooiaaeid  warapraaant  is  tbema.  fiooaalgai 
wWAdoaaaatTi-''    '^- ^^--— -.^— -  ..       • 


dn^  Uka  lain  « 

bmt,  bjai 

taabaoifcl .  .      . 

lM«k  wUab,  »a  mi^t  ba  ipaata^  he  flnda  a>  aitmael  j  afflciaot  faitiliiiDg  aganti 
laiiiBg  aniplOTa  a  ■ohitis&  af  cUMida  of  aaldniB  or  Boriata  of  liiiM^  abaanita  into  a_ .. 
da^'Aiob  be  di»poa«a  ia  Ika  lana  maiuar  a*  tbat  Ibllowad  b;  Mr.  Jobnaoii,  and  b* 
^liah  thaiiriataof  H— iaMaJaaBjdeeompoaad  wilhthafannatioaof  tatbonataij 
faM  aad  aoiiata  of  aaMoua,— the  teaoltiag  oonponad  being  wlbar  valuable  a*  a 
■■BDt^  or  ai  a  aoaraa  l»r  tlia  «a)inbatiira  of  aal  amiawilao.  Salpbata  at  liiD%  aad 
tariova  otker  aartby  mataUio  aalt^  bar*  alM  baas  propoaad  and  amplorad,  anak 
M  thaanlphateaof  mag^aia.  -'■-"'".  aD«t  iron,  and  maonnaH,  a»d  tba  ablorldaa  of 
tha  aaau  aiiial*  WlUi  Uia  axaaption  (rf  tba  aup^ta  of  uma,  Ibaj  do  im^  bow«T«r, 
want  III  iii1i»«njiilTanfa|i  itTwthn  mrflni  wa  kavamantiMiadaanowinnaefbrtlM 
idaorptiaa  of  anuttoaiai  aiM  kaaoa  it  inaj  ba  aa  wdl  to  azamina  mora  ninntalj  Iba 
aetitma  of  tboM  matlMd^  and  tbair  tffecta  upon  tha  gaa  nndargoing  pnrification. 
1^  lainiaM  of  Low*  ia  aztrandjMDpla  in  theory,  and,  where  tk«  MTuig  of  tlia  am- 
moiua  bnot  ano^jaatof  impaitaaaat  Minraok  tareooaunandil.    Hera  the  azmnonia 

i%  ao  (o aa;,  waahed  o«t  bf  Baa '~ 

«ith«r  ba  made  bafere  or  after  U  . 

diilMWiea  fai  Um  laaalt:— if  (ba  m  after  quitting  tba  eandanM-.li 

A*  line  pntifier,  aad  the  aorabbar  appuad  afterward^  nothing 

be  Tanored  by  tta  water;  batif  theagmbber  be  employed  in  tba  flnt  in*  .  .   ....._. 

witk  arary  atom  of  amaotiia  taken  away,  one  of  oarbonio  aoid  and  aolobDrattad  bydt*- 
—"■•-" J  "■— 10  agraataeonomy  of  limein  thiawayariiea;  for  tbeamniani^ 


mnwflif 

ttKmgh  it 

MmUMT 


_— ~.eaMiiti,iHitof  a^oaoiu-_ ^  

^4fiinlphat«  of  "—»""■'     It  ii,  howat ar,  vary  diffloult  to  aeparate  the  whole  of  tha 

anaraid^  either  fhw  or  aembinad  with  oarbonio  aeid,  by  Lowe  ■  aorubber,  wltboot  tha 

'    ■      '  d  it  baa  oaen 


iTTtrlitiatiiw  of  a  very  large  body  of  walar^  and  it  baa  been  inggeatad,  that  e: 
Nation  diiniaiabaa  saMtderaUy  the  illaminating  power  of  ooal  gaa^  Thia  oireom- 
itaa«(^  if  tme  aad  it  ia  br  from  improbable — demoBalratea  tba  neeeaaity  of  limitiog 
iba  a«tiDa  e(  water  open  ga%  amI  mmt,  in  aoma  degta^  iDterfere  with  the  employment 
of  an  otherwiie  intaluabl*  inititiment  of  purifioatioa  The  plan  of  Pahnar  ia  preoiaaly 
^nilar  in  ila  cdTaol  to  tba  aembbar  of  Lowt^  bnt  more  oo^y,  and,  ezecnt  whan  een- 
dneted  with  great  oaret  leae  efflewnoiu,  aa  the  entire  mioom*  depend*  npon  the  per&otian 
rf  the  oondeniation ;  far,  anlaai  tba  oondaniad  water  be  cooled  down  to  the  nuan  teo»- 
peratDMof  tha  atmoqikere,  little  or  no  anunonia  will  oombine  with  it;  and  there  i^ 
Boreerar,  a  atill  m  ml  iii  dajigar  of  iiyoriug  tbe  ligbtgiriDg  power  of  the  ga*  by  oon- 
ileMiiil  »tti~.  than  by  an  equl  weight  of  wld  water.  Thia  method  oaonott  therefora^ 
ba  eoMidered  a*  eqnnl  tothelbimar,  more  eepeciallv  when  ooal  gu,  of  low  ■peoifie  gra- 
liWiiatoba  pwified.  Tbainera  reoital  of  JohBsoni  pratjea  aluioet  detail*  it*  mDdeirf 
BOtton;  aatditwoaldaennelybeneoaMantoaay  moreconeernbgit,  bntfortheooatraat 
kpiaaanlatathatoflAmia^aBd  tha  aabitaiioee  before  alluded  ta  If  tbephoephateof 
fine  or  bone  eartiik  wartianad  aa  part  of  Johnaon'a  mixture  be  re§»rd«d  ae  a  epoiwa  Ua 
kotdi^  the  anlphttijo  aeid  whiek  he  empby^  then  tha  ammonia  i*  taken  np  Croat  t£e  gi 
byaimpleelaeliTeafflDUywilh  tbaproditetioiioftDlphato   '  •..■-■.. 

yond  donb^ ' '  '     ***"      •  -  —      - «..»_     ^^  . « 

kwillliant 
Tot  L 


Mi  GOAL 

IilniMttedh;fdTM*nnittua«tiiaBagtad;  ooauqiMatlT  tbi*  mtMn  might  b«  tmfdovid 
otlMrbefwaortftorliiiiepiiriflMtioD.  Now,  Laming*  plan  oUhnmHontlMrAcaBtUi. 

eoalgu  from  the  ottidaaMrtoaUiiuaM'boiiaUofamiiionuiiiftgtaMaieimdittan;  and 
it  hMJHt  b•en■howI^  that  lbs  proewB  of  laming  dep«nd*  upon  tfaanufrfmniutetf 
Ukm.  Bat  at  th*  ordiiiHy  t«D)p«ratQre  of  (hit  Miutry  the**  two  tnbttuitM  we  liioMnp*- 
table  with  each  other;  Mid,con««qnwitly,  MfutMtMoatbanateof  BintDMiJaiibraD^t 
bj  the  auirent  of  gai  into  eontait  with  the  mnriate  of  lime,  mntnal  deeompoaitioii  Mt- 
■ne^  »nd  both  Qie  ammonia  andoarbonio  aeid  are  aolidifled;  the  former  beeomingoMk- 
Tert«d  into  mnriate  of  amnMmia,  and  the  latter  into  oarbonata  of  lime,  by  an  intenMuig* 
«f  elements  with  the  nnriate  of  lune  u»sd  in  the  procea ;  therefore  the  r«eaU  differ* 
thai  far  from  that  of  JohnioD, — that  carbonic  acid  aa  well  a>  ammonia  is  taken  from  th« 
gai,  and  oobteqnently  a  aariDg  of  lime,  or  other  purifying  material.  Reeled:  of  eonM* 
■nlphate  of  lime  would  actio  the  wmewa;,  though  lewpowerfnllj;  whereu  metaUia 
lall^  in  general,  haviiif  more  affinit]',  after  deoomporitioD,  for  tnlpfanrattad  hydragon 
than  ibr  carbonic  aeid,  will  prodooa  an  economy  of  lime  by  removing  the  former  and 
not  the  Utter  impoiity.  Snch,  then,  ii  a  deaeriptive  outline  of  th»  methoda  aetoaOy 
foUowed  at  the  present  day  Ibr  tke  pnriflealion  of  eoal  gaa  fr«m  tiie  at  -     '   >' 


decompoaltlon  by  the  mere  application  of  a  moderate  t^npeistore,  eTolvi 
time  pure  •mmooiaaal  n^  and  yielding,  ai ''"  "  "" "" '  ~'" 

br  piirifiaation.     We  ehall  enamerate  but 


'iniF  at  the  mmm 
B^y  employed 
b  Und  for  Iha 


pnrpoae  of  illastralJng  our  argnment,  leaTing 
practical  inTettintion.  When  phoaphate  of  magnceia  is  ezpoeed  to  the  action  of 
ammoniacal  ga*,  it*  acid  bacomei  dinded  in  ineh  a  way  as  to  produce  the  triple  mU 
called  anunoDiMO-phoephttte  of  magneaia;  andatthiiiaamnchmorainaolobleniMtuiea 
than  the  limple  phoiphate,  we  have  only  to  paw  itopnre  ooal  «a  through  a  eolntlon  or 
aqneone  mixture  of  t£e  laUer,  to  inanre  the  pracipitatioi  of  all  the  atuiDimia  ccotained 


in  the  ga»;  whilal;  at  the  aame  time,  the  compound  which  it  hai  formed  wiUi  Um 
phosphate  of  magneeia  is  lery  easily  decompoaeo,  lo  a*  to  admit  of  a  continoont  iwac* 
of  toe  aame  material ;  for  at  a  temperatare  coniiderably  below  a  red  heat,  the  tri^ 


phosphate  of  nuwnesia  part«  with  all  its  ammonia,  and  bcoomca  simple  phosphate  again, 
with  Uie  renewal  of  it'  *'•-"■■*'•"■  »*""■—  --  -«  *v^*v->u«.  ^r  ^mmn^i^^^i  •aTuu,H>     Ht.* 
ibe  ammonia  which  is  __. 
thus  originate  a  raluable 


its  pKiuitiTe  power  aa  an  absorber  of  ammomacal  Tapoum.  But 
is  expelled  by  heat  might  venr  cMJT  ^M  condensed  in  water,  and 
liable  commodity  for  the  market     By  this  means  there  caa  be  no 


thus  originate  a  raluable  commodity  for  the  market  By  this  means  there  coo 
doubt  phosphata  of  magneeifl  might  be  employed  over  and  over  again  in  the  purifica- 
tion of^  eool  gas,  whilst  Che  ammonia  procured  from  it  would  contain  neither  sulphur 
nor  any  other  imparity.  An  iron  vessel  might  be  used  for  the  disUllatioa ;  and  if  too 
h^h  a  heat  was  not  given  to  the  phoepbste  of  magnesia,  its  purifyiDg  action  would 
remain  unaltered;  thus  preacnting  altogether  a  lair  opening  for  the  investment  of 
talent  and  industry.  Similarly,  boracic  acid  deserves  attention,  hma  the  facility  with 
which,  even  at  the  temperature  of , boiling  water,  it  part*  with  the  greater  portion  of 
any  ammonia  previously  iuiit«d  to  it,  at  (he  ardinary  heat  of  the  climate  in  tilts  cauntiy. 
It  offers,  coQseqneatlj,  a  commodious  vehicle  for  collecting  and  oouvepns  the  ammonia 
ofgoswoiiiiDtopntilic  use,  withaitt  the  risk  of  nuisance  or  loss.  Many  other  suhataneea 
poaseaslng  this  double  property  of  absorbing  and  giving  off  ommoDia  by  a  trifling  choag* 
of  temperaturemight  be  pointed  out;  bnt  this  hee  beyond  our  province;  it  is  the  [mii- 
dple  only  which  we  attempt  to  elucidate,  with  a  view  to  ita  practical  applioaticm  in 


duly  admitted,  Ihare  is  a  great  mass  of  evidence  in  it«  favour, — so  much  so,  indeed,  th^ 
nnbl  IstelT,  it  has  had  no  competitor.  At  present,  however,  the  oxide  of  iron  is  be- 
ooming  a  formidable  rival ;  and  therefore  we  propose  (o  examine  into  their  reatiealive 
merits,  wtiich,  after  all,  ore  less  alike  than  might  be  supposed  in  two  subetancce 


^nts,  whicli,  alter  all,  ore  less  alike  than  might  be  supposed  m  two  subetaucce  selected 
perform  one  and  the  same  operation.  When  properly  prepared  and  moistened,  lim« 
novas  from  impure  coal  gaa  both  carbonic  add  and  sulphuretted  hydrogen  witb 
extreme  energy,  and  conseqoently  effects  thorough  puriflcation  after  the  ammonia  has 
been  got  nd  at  Oxide  of  iron  combines  only  -with  the  sulphuretted  hydrogen  ean> 
tainedin  the  ga^  and  not  with  the  carbonic  acid;  so  that  MM  gas  purified  in  this  way 
requires  suba^nent  appIiL'ation  of  lime,  or  some  other  material  capable  of  combining 
with  earbonia  acid,  tnos  far,  therefore,  theadvant^geis  much  in  favour  of  lime.  But 
wbes  Ume  has  absorbed  all  the  imparity  it  con  attract  fran  eool  ga%  or,  in  technissd 


OOAL  4M 

'  find,- H  b  B«t  Md7  •HogtOM' wdM^  tM^  nnah  vofM  A«*  tU%  it  b  • 
.  ....  in  eoBMqDCiMe  efthe  «T^tioD  of  adlplniNittad  hTdnigan  tha  momaat 
. .  In  «ontset  with  ■tmoqtberie  air,  wUah  MfaM  from  tha  action  of  tli«  •tmo- 
«plMTi4  eartMnfa  add  Qpon  Aa  hydromlpfaata  of  Una  «ontain«d  in  tha  fool  maw 
Oa*4im«  nAiM  H  thanlbr*  «  grave  iBooDT«Di«Ma  to  suj  faa  «aa 
•xida  of  (ran  no  aodi  iii««DranieaM  la  Mt ;  fcr  thk  Mihataiua  ia  ni 
nttad  hydn^a  prodneaa  a  eompodnd  trtiioh  jialda  no  aoxisMorni 
bf  tha  eonbact  of  ^,  bnt  it,  nader  meh  inflaaaoe,  dtnidf  ffiri&ed,  aw 
raatorad  lo{teprlmitlTep«irar,*eaiatit  m>jb«WM<iverandoraragain^ton,liraDl7. 
orcren  thlrtjrtliaaainnioMadoiL  naaepOToHarMaagiTallMaxidaof  ironadatidad 
aapariorhj  in  maDj  *itnatHHi%  tbongh  Dp  to  tha  pnaaat  Bomant  ha  praaticial  applioatiOB 
hM  bawi  utoamelf  limitad.  WImd  Una  aoDtaiDad  in  a  pnriflar  Ea«  nnainii  to  patilV 
M^  tha  gensral  inpr««iion  is  that  it  baa  b««a  wholly  naolvad  into  aarbonata  and 
Dydraaalphata  of  lima ;  bnt  thb  h  Tarj  ht  indaad  from  bmiw  Dm  aa*^  for  6T«n  tba 
fimlart  Kma  addom  eontalna  ]em  than  ona-flfth  of  all  ita  liaa  £aa  ar  maombtoad ;  aad 
MaJhna  reftuaiaoaaarionaU;  to  bi  had  ■oimparfcelljiatnratadtiiattUly  one-half  of 
ue  lime  pdd  for  t^  tha  gaa  eompanj  may  b«  aald  to  ba  tbi«WB  awn.  In  tha  fiial 
plaa«h  it  H  not  coatomary  to  aaauina  the  lime  iUtU,  ao  ai  to  datetmiDa  ita  dtamiaal 
Taloa  or  eombining  proportion,  and  ftill  wora^  it  i«  not  nanal,  Mooadarilj,  to  auljaa 
A«  linM  refuH  with  a  rtaw  to  aacwt^Ia  how  mnafa  line  fa  pnadi^  away  imaeted  0& 
A*  both  of  thaaa  daaidenU  ttutj  be  Mv-ared  withoot  tha  Miplkation  of  any  graat 
demioal  iklll,  we  ihall  proceed  to  nva  a  brief  deaoriptton  of  the  meani  naadad  to  a^ra 
tha  IriflinK  problem*,  b^snlng  wiUi  the  lima  itaaK  HaTinr  aalaetad  from  the  bnlh  a 
turMmple  of  Um^  let  uiabanonnd  ton  loa  powder  in  a  (Mmi  and  diy  mortar;  th^ 
weigh  oDt  100  gra.  of  tha  powder,  and  plaaa  h  in  *  tombler  or  other  aoitahla  Taaal, 
whm  it  U  to  M  repeatedly  watbed  witk  a  wambvt  nothotnlotionof  aalammoBiaa 
in  water,— the  temperatnre  being  abo<at  SO*  or  W  Fahr.  Oraat  aare  mtwt  ba 
taken  that,  in  waibiog  the  tim^  bo  eolid  partldaa  are  allowed  to  aaaape  with  the  ammo- 
niaeal  BolntioD ;  and,  aa  aoon  aa  H  >•  obaerrad  that  tha  flidd  e«nlaining  the  nl  amnKiniaa 
eeaae*  to  reatore  the  imIoot  of  reddened  Ittoiaa  p»p*r,  altar  It  haa  be«i  ponrad  npon  the 
Hm^  then  eominoa  water  may  be  oaad  to  wa«h  tha  remainiw  tima ;  after  wbieb  it 
moiit  be  dried  at  a  red  beat,  and  then  w«%bad ;— the  Iom  will  mdiaato  the  amoont  of 
pore  lima  preaent  ia  the  100  gn.  tak«a.  TbU  mode  of  analyila  depend*  npoa  tba  laot 
that  lim^  at  the  temperatare  indio^e^  deeompoaaa  mariato  of  ammonia  and  beoomaa 
iolnbl^  bnt  any  oarbonato  of  lim(^  (i1ie*to  of  Sma,  ^mlna,  or  other  iaaotire  imparl^, 
remain*  nndlaialTed,  and  may  therefora  bare  ito  qnanti^  detatmlnad  bj  the  balanc* 
Fool  Ms-lime,  or  reftut^  ii  aomawhat  mora  eompl*^  bnt  naiwthal***  far  from  difi- 
enlt  in  ita  analvaia  Having  a*  befbi^  aelaoted  a  fair  aamplc^  lot  MO  gri^  be  weighed 
ant,  and  plaeea  in  a  Hoppered  bottle,  with  an  aqnal  weight  of  *al  ammonia*^  and  ftrar 
onnce*  of  »ater,  heated,  a«  before,  to  abont  M^  or  VO* ;  iaiake  tha  whole  well  together. 


100  grm.  tS  anlphate  tit  copper,  dtasolred  in  water,  and  aet  Oie  flnid  ramaini^  in  tba 
retort  a*i4a  to  cool  Colleat  tha  blaek  preeipttato  now  eontainad  in  tlM  raoeiTer  npon 
a  filter,  and  waih  it  well  with  hot  water,  then  diy  and  walgb  it :  it  ia  tha  mljAurat 
of  oopper,  and  contain*  one-third  of  ita  weigbt  of  pure  mlpbor.  IIh  flnid  In  Iha  retort 
moat  now  ba  mixed  with  an  eieeaa  of  caibonato  of  loda,  and  the  whtto  predpHato  whick 
enania  well  waehed,  dried,  and  then  waigfaol  One  handrad  grain*  M  this  predpilatt^ 
whidk  ii  carbonate  of  lim^  indicate  Mm.  of  para  lima;  and  if  ftom  thk  w*  Jaduet 
be  qnantity  comUned  with  inlpbnrettedbvdrogea,  a*  given  by  tWanlphnrat  of  copper, 
the  remainder  will  be  the  total  qnantin  of  pnre  lima  u  the  WO  gn.  «  gaaJima  relna^ 
vliieh  bad  not  been  ctlliud  in  the  parfflar.  Tbn%  mppoae  that  tOO  gm  of  any  aampla 
rnqneatjon  have  gi*«n  !4  gn,  of  nJpbDrat  of  eoppar,  and  BOof  earbonaUof  l&ne,  then 
(he  total  amount  of  lime  will  ba  444  era,  turn  which  U  gra.  mnat  ba  dadoetad  for 
that  united  to  inlphnretted  hydrogen,  einca  the  atom  of  nilpW  la  tothatof  limaaalfl 
to£8,andS4gTt.olBalphnretofeopperoont*in8m,orone-tbiTdofitaweiriitofeopper, 
which  ia  coKieqnantly  aqnal  to  14  gr*.  t4  pnre  tmia.  Tbia  uppoaad  nunpla  ha*  then- 
fore  EiTen  10-8  gr*.,  or  1S'4  par  eant  of  fraa  lime.  Thn^  in  phea  of  tha  mare  rale  ot 
thomb  *j>tem,  too  commonly  pnrmMd  b  ga*  worfc%  a  good  gaa  engineer  will  eoatrri  tha 
entire  prodnoe  of  hi*  mannfactoiy  by  detorminin^  fint,  tha  total  amonat  of  anlpbnr  giren 
off  m  a  saieou*  fom  by  tha  coal  He  niai;  next  tiie  ebemieal  power  of  hia  lima;  and 
laatly,  whether  or  not  the  action  and  arrangameatof  the  purilyingapparatnaiarachaa 
to  inanre  the  proper  tatnration  of  the  lime  wilii  the  impure  conatitoenta  of  tha  ooal  gaib 
Without  the  occaeioDal  employment  of  analytical  procemea,  ainiilar  tn  thnin  jirnTininlj 

iltocether  impMaibIa  to  eondnM  gaa-worki  with  that  aariain^  utd  «*» 

itiafto  perfect  economy. 

■  El 

.,,„. ...oogle 


It  mJi^t  be  NppaMd  that  with  tba  pariflwtioB  of  ooal  «■  tL 

of  a  gu  anginMC  eada^  J^iit  tU*  i«  Toy  wid«  ot  th*  trato:  for  npca  dd  point  ia 
thwa  gr«at«r  difani^  at  opwioiw  kfid  bam  dkerapaMj  in  reul^  than  azutoNgardiiy 
th*pr«Mrinodaof  bniaiiig ga» Ibr Uia poipoaaa  of  iUnauBatum  and  iMating,  Ail*- 
Amo*  (aa  fonaar  coMtioB,  ft  Mania  hjtbarto  to  hate  ba«n  impoaaiUe  of  aolntioo,  bom 
iba  faat  that  ^pMMtt^  and  iataniitjt  of  light  haf*  bean  oonfbnnded  togethar;  andpai^ 
aaM  ha«a  baan  annnaad  to  find  that  a  IvigU  wuta  light,  of  graat  iiit«nutj  to  the  ajra, 
bail  aarsthalan,  iB—ilnatad  a  givfa  qiaoa  Voim  than  a  lai^  qnantitj  of  doll,  jallow, 
MaokyJodd^  VigbiL  ViDik  if  wIh*  bb  ai^and  oil  lamp  ia  burning,  with  graat  biilr 
UaMfUia  aaBtralapaitnraforlheadailaaiDnof  Birbeelaaad,  thaflamawUlimnediatelf 
baaaaaayrilow  and  ■neky,  y^  /n  t~— ™"f  thn  valli  t>f  the  •partmen^  it  will  bo 
' — d  uat  tba J  are  battar  illiimlnatod  than  viih  tht  more  brilliant  '-  '*     ' 


tanaur  saaa,  many  of  the  partiele*  of  oarboii  an  aosanmed  before  tbeT  take  on  the  aoUd 
oaaditien,  whiMM  in  the  latter,  Ifaa;  are  all  aeparated  from  the  hydrogen  of  th«  of' 


litrofli|^i*|ia^N>rtioaadt<      ,         ., _.._„._ 

tba  elevation  of  tba  tMipaMtua  to  whidi  tfaay  are  haatad,  it  folio**,  that  part  of  the 
•arbon  i*  anpIoTad  fai  prodaaing  hea^  to  giTe  intenaitj  of  light  to  the  remainder,  in 
tka  «B«  eaae^  wulat  in  llta  •tkw',  the  whob  of  th«  carbon  besoming  ai "  ~ 


utOBlnatlBg  powan  of  dmarent  gaaei,  it 

fmn  of  bnntar  beat  aaitad  to  d^laj  i<     „  „  .    . 


aaitad  to  d^laj  ita  light-dving  propwtiee,  and  n< 

rem  of  anttuig  down  the  power  of  the  ga  ii 
miIt  reanlt  of  whieh  haa  bewi  a  eeiiea  or  juwl 


^- .    -  . --ifloparii,, 

aaoeUant  light  in  an  amad  bwMak  will  aaarealf  yiald  any  li^t  at  all  wi^  a  fioh-tail 
otbalfa'Wi^;  andaridteannaleoalga^walladaptodtoeitber  af  the  latter  bunieii,  r»- 
nireainflnitaoaMtoprertantitfri^BBokinginanaigBnd.  Indetenniniogtberelati*e 
■UnininatiBg  powan  ot  different  gaaei,  it  i*  tbenrftro  neoMtary  to  aelect  for  each^ei  that 

F  bntMr  beat  aaitad  to  d^lay''-"'-^'-'— ""  — '  — •  — * 

I  ProMaataan  mteu  of  anttuij 
aUndard  of  baineri  the  nnlj  reanlt  ol 

toadieliona  loo  diegiseeli*)  tit  fiutfaar  notice.  In  photometijcal  eiperimenti,  a  qwrma- 
eati  eandlet  of  a  detanninod  Mt,  ia  eenuaonly  em[daf  ed,  and,  in  a  rough  wav,  eiuT«ra 
MmaAtMj  wdL    But  ^un^  Uka  was  and  tallow,  giTea  quantity  of  nght,  but  not  of 

yellow  flame  ol 

nnaiead  inatmnent*  tnnad  to  adiifaiMit  pitol^  and  ean  never  harmonize  vith  each  atber, 
llMbatter  ntan  wonldbatoaeleetolefiaotgaaeaa  pbotometrical  etandard,  einoe  thia 
oampo<ud  b  nnifonn  in  oomponUon,  and  oan  be  eaaily  prepared  at  a  fev  minutea' 
Mtioa.  It  peeaeeaea,  moreoYar,  the  adTMitaoe  of  being  oonaumed  in  eimilar  bumen 
to  that  emj^oyad  for  the  gaa  to  be  taata^  and  ia  under  Ihe  influence  of  the  eatne  baro- 
mebrie  aad  theniramata '  ■"  ''"    '  •  -  •' 


,_. pholoineter,  aa  modified  by  Mr.  A. 

of  liremol,  i^  fAmpt,  Mta  beat  inatmnent  to  employ  in  en>erimente  on  com- 
pantiTa  Uhnnlnatiaib  Re^wdiu  Uta  ultimate  amdyaia  of  ooalgoa  little  need  beeaidl, 
w  tha  r«Miha  Imto  bo  n>ecifle  vana  i«  weanlny.  The  only  con«ct  mode  of  anal  j»ii  it 
bj  paMing  a  known  vonuo*  ol  tha  gaa  OTar  OKide  of  eopper  in  a  tube  heated  red-hot^ 
aM  nrilaiiHag  fltit  tha  tndatara  by  ehloride  of  oaleinm ;  aecondly,  the  carbonic  acid  by 
hydrate  of  lima  or  aoInUon  of  potaeK  aa  foUowod  in  ordinary  organio  anatf  see ;  an^ 
latUy,  MoaiTiBg  tha  inoombiutiUa  le^ua  over  water  in  the  pneumatic  receiver :  from 
wUsh  three  pMdnot^  the  qnantily  of  hydrsgan,  carbon,  and  nitrogen  may  be  deduced. 
Hie  nltimata  anatyaea  of  omI  sa^  aa  alio  the  eetimation  of  itg  value  from  the  condeiiM- 
tie«  of  what  ia  taiuad  ill  oldant  ga^  whether  by  chlorioe,  sulphuric  or  nitric  acid, 
awproaiiaii  of  no  jnaetieal  vala*totheiKd>U«,aadwrveonIytoiDialeHd  the  ignoroDt. 
From  tba  Taat  lednetion  whiah  k  now  teking  place  in  the  pricea  of  coal  gu,  its  calorific 
power  haibMOBaonaofUta  moat  inlaMatinsqueiUooi  of  the  day  i  and  when  the  waste 
offnal  oonaaqnant  opoo  lightinf  aeoaunan  nra,  with  the  quantity  cocsoiDed  after  tht 
Are  ia  BO  Itmger  wanted,  ara  earafnlly  inquired  into,  it  teenu  very  clear,  that  for  at  least 
4  or  e  moirtlM  of  the  year  it  ia  elie^>er  to  cook  by  fjat  in  london  than  by  coal,  at  the  ci- 
ktuut  prtseaof  tbeae  artielea.  Aa  appoaite  illostration  of  the  correctneM  of  thia  assertion 
ii  aflbrdad  ^  thswannhathof  Mr.  Debiea,  in  whichiC  oaUoneof  water  are  heated  from 
tba  tenwaratorea  of  B0°  to  100°  Ftht.  by  »0  aubio  feet  of  gtM,  and  at  a  coat  of  only  three 
paaea.  How.loafleotthiaatallbyeoalwoijdeotailaiieipeiueof  atleaatfonrpencej  but 
to  do  BO  in  the  mma  period  of  tiaoe  {6  minntea),  would  oertalnly  entail  on  outley  of  not 
lata  Hian  a  ahUliag.  Of  aonra*,wh«a  the  operation  is  to  be  repeated,  or  goon  oonticu- 
._.._.   .!-_  ,. ij_ — rt;  but  for  Brtemporaneous  use,  coal  gas  will  alTtayi 


OOJO.  «» 

«Bt«r  Mtning  *t  «>•  «nd  <rf  tU  «A«  B*wi  Mil  4rf  tU  aOur  OMtiBiimidT,  Ma  at  UT 
MqaiMd  tamp«MtDMh  MMT^ng  to  Um  vriooi^  of  lb*  Muno^  aad  t^  qMottty  of  na 
•MMUBadinftnTMtiiM.  For  theraqiiiMniwrtaof  dMHaoMiMeoeit^tbrtlMpaQk 
kMpitel*  ud  «hKritic«  a  BBipU  appuatM  of  lUi  Uad  ii»t  flad  a  Mad*  appliimtioa, 
aDddoaema  to  ba  bettw  feaa<rm.  AooMdiw  to  dine*  wrparlmaat^  mad*  vith  paat 
oan,  lb.  E*aii*  ha*  f»ud  that  eonmoa  Kaweattla  ooal  gtM,  of  ip.  gr.  tit,  haa  aa 


•et  axparimaat^  mad* 
•  ooal  gtM,  of  ip.  Kr.  1 

il^  or,  in  otiiA  word^  tl 


ifaulartf  fcaatad  for  taoh  eobio  iMt  of  g^  vaUhiaft  aay  SM  grai^  or  740  Iba.  of 
water  fiaatad  ooa  d«Kraa  by  tba  MB*  nMaai.  1U^  artuMli^  tii«  Uuat  haat  «f 
■taav  at  MO,  girw  U  part*  of  watar  boilad  off  far  vraiy  ana  part  of  gtt  eoiMUMit 
lAM  fa  Tirjr  naarly  tbaa  limsa  aa  graat  at  Um  haatlag  Mvar  of  gMd  Namaatla 
eoal  Bat  praatical  exparloMBU  vara  waattac  to  ihav  a»  raal  amonat  of  watar 
wU<b  oan  ba  b<nM  all  W  m  aa  borat  in  oriSaary  boniMa  banaalk  a  boilar.  lUa 
dtSeMooT  kM  b««B  NppUd  bf  Ht.  Bvan^  to  whom  wa  am  indabtad  for  tha  follow- 
fa^;  tebalar  rtataoMnt:— On*  oabk  toa*  of  gM,  vatghiag  aboot  DM  gn,  and  of  ip.  n 
4ia,boil«dafff<i«rt«ntlw4rfajw(indofwat«r,OFlS-«tiB*iitaw«te:ht  Ooa onbU fo«*i 
wwghiae  about  SM  m,  and  of  ■!.  gR -fM,  bailad  off  a*«  tMtha  <j(  a  panad,  or  1  a  tiBM 
ItawdfGl.  OBeeDUefcc^w*igliIagaboDta«Ogm,a«dofnkgr.-TO(^boilodoSaaT<n- 
totfaa  of  a  pooad,  or  l>-«  timM  ha  wal^k  Una  ibowins  tW  in  tb«  eaa*  of  ga^  ob^ 
tUrd  at  I«a«t  of  aU  Ike  haat  •'utrtiftmm  off  oaafaaorbad  1^  tbe  boOar.    In  aw 


the  (M  ooanmad  nnder  itaam  bmlara  b  wattad ;  a*d  tt  n«w  miaan  Uwt  tWIj  e>» 
tkird  of  ^  the  n*  enployed  ia  oar  onlinai;  opatatioiw  maat  \U  Ikrawa  awajr,  and 
will  eoBtiane  to  be  to  natu  the  hand  of  iM|WOT«BM(  la  ^^iad  i*  tJia  ptopar  qnartar. 
Tbera  it,  nnaacatlonably,  mneb  aeopa  tot  iagennty  In  derUnc  Ika  baat  fcnn*  •# 
apparatai  far  bnnutiBiga^iuidntilisngitiwaatabaaL  A  tbtj  nlflgaBt  littitiiaiililB^ 
wliich  promUea  to  Jueidate  tonu  obamra  poiMa  «  warda  tba  poti^  ofm  liaa 
latdy  Soon  added  to  the  ordinary  toallng  ajiwniiiah  of  a  pw  eafinaar.  iti*  ao>> 
■Ma  of  a  bent  t»b«,  forming  u  it  w«r«t  tM  horiiaalal  ina  of  a  fkraaoa,  in  whi«b  tba 
ppoda«ta  of  oaaboatiMi  aridi^  from  gai  may  ba  eondauad,  and  aftorwardi  "-"'-ril 
with  reCBTcttee  to  tbair  natnra.  Mr.  A.  Wrlgh^  of  Waatittjailir,  b  tbe  Envwtor  aad 
Kaker  of  (be  appantoa  in  qntttjon,  and  hj  ita  mean*  two  corioa*  foeta  may  at  alaMMt 
any  tima  be  damonitrated.  One  of  tbeae  w,  that  aotphaiia  aoid  ia  «•  iBTariabU  pro- 
dust  <<tlMOombwtioD  of  eoal  gai;  theother,  that  vaiyboqDMrttT,  and  More  aqaeiatty 
with  eannel  ooal  gai,  a  anbatanoa  ynrnKmiitf  all  tlia  propuijaa  of  aMefayd*  oMkaa  im 
a^mantnee.  Hi*  latter  loenia  to  6*  a  proaiwt  ^iwpariiiot  aonbnatjo^  and  giTeariaa 
to  that  paaaXarly  tffiBiair*  odour  piodoead  wherever  larn  qaaatitie*  of  «od  gaa  ai<a 
bamt  in  a  doee  eompartmcmt.  It  ia  eommoBlj  baUarad  by  aboDiat^  that  aaal  gaa 
contama  ammonia,  wlu«h)nbBraiQgia«onT«rt«d  into  altroaaornibria  aaid;  but  the  ap- 
paratoeof  Mr.  Wni^tdemonMratea  at  one*  the  faUaoy  of  thi*  cfiiaiaB,  by  proring  that 
wheDever  gaa  contaminated  with  ammonia  b  omaomad,  the  awwowa  oUhar  pamat  «ff 
■lehange^  or  b  dmjdy  daeompoaod  iato  ha  oleiMBt*;  far  «arbanata  of  ammoaia,  mt 
■Dt  nitratt^  nakea  ita  i^ipearauee  In  the  oondeoaad  prodMta  Before  ^lattaBg  th* 
■otjeot  of  aoal  gaa,  it  b  neeamary  to  an  a  law  woidi  apon  th*  eompoMtiM  aad  aac  «f 
what  b  oallad  ammoni»«al  liquor.  Abflnid  aoadanMa-ln  Ibahydraalis  aiabi,  and 
flowa  out  with  a*  tar,  from  wbbh  H  afiorwaidi  •aparatea  bygravitation.    Itai|i«aifli 

Eri^  rarieai  aa  alaodocaita  eoaroodtioa;  but  UefolloMy  maT  be  lagaidad  aaa 
atom:  In  onagalloa,  of  apeeiSe  grarity  of  1-017,  thara  weiafoand  tSaaaqnioajrt 
bonata  of  ammonia  8984  grainy  hydTvanlpbata  of  a ''   '""  — ■-- '-    -' 


ammoiiia  OSE  Rtainii  with  •  trace  of  fenveyaaate  and  aalpbaeyaaat*  «f 
eonaaqoently,  if  the  amall  qnantity  of  aulpbnretted  hydroMD '' —  ''  " 


Hquor  ba  remoTed,  aa  it  may  be  by  tfaa  ap^iaatioa  of  tke  nqolaita  ptiU)0[ti*B  o 
earbooata  of  lead,  aa  amiaoniaeal  aolntien  wU  ba  prodnoad,  aKtraaaaly  wall  adapta 
br  nany  woftil  paipoaea  in  tha  arte,  andt  aa  aeonring  waallaa^  laj^  aad  othai 
goad^  aa  well  aa  for  waahiiy  in  graeraL  la  all  tkeae  «aaa^  —»— ^^i  b  greatly  to  ba 
prebmd  to  aod^  area  at  the  aame  priM;  bat  aa  th*  unaioniaeat  Uqa*r  of  maaj 
■ta  worki  h  aetaaHy  tfarowu  away,  wd  oader  no  diuiaailaii**  telb  for  omt*  Ihaa  • 
MrtluDg  a  gatioD,  it  u  diaweditable  to  oar  bidnatrlal  eaoaony  that  thw  very  obviooa 
apoliaation  of  ammoniaeal  liquor  dioald  eontlBaa  to  be  n*|ri*ot«d;  aioro  aapaaiaUy 
aa  the  fitdd,  eren  after  balnff  a»od  a*  above  indieatoii  b  atifi  aa  aieaUMit  fartiKdag 
•gest.  b  tb*  Oreat  BiUbitioo,  tb«r*  war*  bat  fow  illaatiatioH  of  tha  mannfattar** 
peealiar  to  gaa;  •  dreamataDOe  attribotabl*  to  the  tiak  of  penaitti^  thn  ninraaaij 
— "~ *-  'i  take  plae^  by  whieh  alone  tha  aatnal  Tahio  of  any  miproreB' — *  ~~ 


gaa  apparatoa  oaa  be  tomeUy  detonnlned.    Heaee^  ia  th*  0i7*tal  Palita^  merely 
•rtielaa  of  «*tabliA*d  r^utation  ware  ahowti.  wkia^  having  batn  long  Mna  tba 


pnbli«  (^  bf  no  uaua  rqmoated  tli*  udatlBg  MnditloB  of  tlik  bMDah  of  liMirtw 
tnre.  On  tlm  acaonat,  iluoiigli  tba  deoklon  al  th«  ezeentiTe  oaauniUee  to  aivhidt 
•xperinanUl  gM  appanttm  maOM  MOMwtwt  nnfortniuitt^  j«t,  vImb  dM  gTMtt  Tftla* 
of  ths  gm>d>  Aowu  in  t)MExlubilioai*doly«OMidend,  Umm  oru  b«  but  two  opinitm- 


_  jn-Tfue;  and  tho  nnrt  in  qnmlit;  ttood  uTUm  Bolsiwipi 

bition.    M.  PaDTol^  of  Pui%  sxhibitad  a  rarj  good  lotort  abo^  and  tliw«  n 
ral  aatiifaotoiy-lookuig  samplea  from  other  qoartcn. 

Coal  Qa^  OoimwnioN  or.    From  tba  moat  roacnt  inToatigatioiu  into  At  oon 
tion  of  ooal  eaa,  it  app«an  vttretntij  donbthlJ  vhether  any  gaaaoni  oomponnd  i 
in  it  to  wbioD  the  name  olefiant  gat  can,  m.h  proprie^,  be  aoconled,  ana  it  eotaii^ 
Menu  to  haT*  been  aiMuned  on  ver^  haetj  and  unionitded  data,  that  to  the  pr«MitM  <t 
•lafiant  gaaUMillnminatingfore*'  " 


3haetj  and  unionitded  data,  that  to  the  prMi 
OMMiMDeoalgMiialudlydtia.    Without  pi 
M  of  tlM  ^^ast  in  tha  MS  of  OUT  atraet^  it  m 


ii^  to  dMj  altoBothar  the  pnaenee  <^  (be  oldast  in  the  Ma  ol 
tiMM  nMoaptibla  of  pimrf  that  dia  qnantitf  vliich,  on  l£e  id< 
oaQ  be  allowed,  ia  infliiitelf  muUl  and  iniinufiaanl^  and,  in  a  p 
the  DOW  jwerailing  opinion  that  there  iaMMlj  none.  Inmpport 

that  if  ooniinaa  coal_gaeb«  made  to  ttarane  *ery  slowly  a  gi . .      __„ _.. 

posed  to  the  refrigeratmg  effect  of  a  batb  of  ice  andaal^  tlie  g*a  wiU  ime  from  the  othw 


the  DOW  jweraiiing  opinion  that  there  )«MM^  none.  Inmpportof  tUi^iteaB  bedunm 
that  if  ooniinaa  cool  _gaeb«  made  to  ttarane*ery  slowly  a  great  Imgtt  i'  '  * 
posed  to  the  refrigeratmg  effect  of  a  batb  of  ice  andaal^  tlie  g*a  wiU  ime  froi 
aidoftbetsbealmoet  entirely deprired of  itelUnounatiDg  power;  andaaii 


ftisibD 


IS  exaotlj  that  which  the  gas  loa«a  in  illnminating  power,  and,  after  the  aipetimeB^ 
ia  band  to  boni  with  a  brifbt  white  flam^  and  to  beoooM  niilkjr  ■mitit  water.  How, 
on  the  euppoaition  that  the  ^otogenio  power  of  ooal  gae  was  due  to  olefian^  noae  vi 
ttnae  resttlle  should  fidlow,  for  no  snon  odd  woald  liqne^  olefiant  gta,  nor  would 
aleohol  absorb  it  in  any  great  degree.  H«>eoTer,  all  attecnpte  to  obtMB,  thro«|^  A» 
aqeney  of  fuming  ralphnrio  aei^  anj  eonponnd  like  anlpno-Tinio  add  have  nHeriy 
Itiled,  even  when  tried  npon  a  Mlherlarnsoale.  Henee,in  regarding  ooal  ga%  it  is  theo- 
reticaUymore  ooireet  to  oonudarlts  Inmuoti^,  as  arising  from  the  preeenea  of  variona 
volatile  h^drooarboni  or  naphtha^  rather  than  from  taj  permanenUy  ekatio  OmA  what- 
OTsr.  This  view  of  the  oaaa  has  Utterly  beoome  Toiy  preralen^  and  ia  now  leadioe  to 
the  moet  important  improTements  in  the  maoufaotnre  of  ilhuninating  gu.  It  has  long 
been  known  that  ordinary  bituminona  aoals  will  yield  a  mnoh  laif^  voliune  erf  get  than 
may,  with  propriety,  ai  regards  the  {^oti^eiita  power  of  that  gu,  be  taken  away  fron 
the  ooal  This  arise*  from  the  oiroiunBtaDee,  that  the  flnt  portions  of  gal  are  math 
richer  in  hydrooarboni  than  the  remainder  of  the  charge^  and  aperiod  arnvet  at  whieh 
the  ga^  though  still  great  in  quantity  and  eminently  eombnstibl^  oeaae*  to  pusMM  any 
value  whatever  as  an  ilinminating  agoBt  Moreorer,  it  ia  kiMwn  that  tlie  mixed  gat 
obt«iaedbydoeomponiiawatert£«nightheageiio^of'earboa  at  a  red  heat  is  alao  oom- 
boatible,  but  deviMd  of  photogenio  power ;  and  it  is  owing  to  a  ooireot  appreeiatiog  of 
the  einnunataneee  upon  whid  the  value  of  oomnon  eoalgaa  depend^  tJiat  both  thOM 
t«d  otber  fonns  of  combustible  gas  have  lately  been  rendered  aapoifnanentlylaainoiia 
and  wdl-adapted  lor  the  pTDdnotio&  of  light  as  the  best  kiads  of  oMnmoD  coal  gat. 
Having  onoe  clearly  oomprehended  the  cause  of  Inmlnotity  in  ordinary  m  bnt  few 
•tepa  are  required  to  peneiTe  that  the  latter  DortioD  of  a  ebarge  of  eoaJt  when  distilUBg 
inaretor^needabnt  apartof  theeniplashyeiroeaibonaof  thefint  DMUou  terMider  S 
equally  Talnab)^  and  we  ate  Insensibly  drawn  to  the  meana  of  effecting  the  imrti  end. 
tkoM,  if  the  latter  portions  of  the  chaige  be  stored  away  separatdy,  and  pasaed  in  regu- 
lar qaantitiea  ong  ooal  which  is  undergoing  the  primary  action  of  destnolive  dictiUa- 
tien,  it  ia  elear  that  ioefa  gM  will  beooiBe  chwged  with  the  hydrooariNMM  ^  that  nriinai; 
distillatioi^  and  thu^  in  all  raapeet^  reaambla  the  first  part  of  the  eharK  v,  m  other 
wordi,  be  made  eqo^  to  the  best  aas;  at  the  Mune  time  the  amount  of  Tabonr  and  «k- 
Mua  iaenrred  in  condeneing  out  these  mipln*  hydrooarbons  must  be  inoch  dioiinielied 
by  the  presence  of  an  amount  of  gas  c^iabla  of  retaining  them  pmoBDently  in  eolatioB 
at  ordinary  temperatures.  Not  only,  thereforf^  ia  it  possible  to  proeure  in  this  way  a 
Buuh  larger  qnaotity  of  gas  of  an  avera^  iUuminatinc  pover  &om  a  girem  weight  of 
eoal,  but  tha  expense  of  this  prodnotioa  is  decreased  by  the  diminished  condensation 
needed  for  the  whole,  as  compared  with  that  required  for  a  part  of  thegas under  the  old 
system.  But  there  i*  a  still  greater  advantage  than  thes^  and  one  soaroely  to  have  been 
espeoted.  These  poor  gases  consist  chiefly  of  hydrogen  ga%  and  it  has  been  diioovered 
that  (hia  gas  possesses  the  remarkable  property  of  preventing  the  decompoaitioo  <^ 
evaryCona  of  hydrocarbon  at  a  red  heat  The  eouMquene^  therefore,  of  passiag  snch 
gas  over  coal%  in  its  primary  state  of  diatillatioa,  Is  toprevent  thedeoompositiouof  the 
various  napbthaa  by  the  heat  employed,  and  which,  without  the  preaenca  of  hydrocele 
would  be  resolved  into  BoUdoarbon  and  Ughtoarbnrettsd  hydrogen,  the  foimer  of  which 


Iw  Mtovt  ig^KM  tlw  alflitr  of  Quit  vtwd,  wUM  Om  fltnmlBRtiiw 
u  ptvdoMd  u  gMkUr  dimi^died  by  tb«  lo«  of  Mlid  matt«r.  Now 
sd  that  to  Uhm  BftphthH  tha  InmtiMU^  of  gM  is  to  be  atbibnta^  and 
rTKliiNiui  tli«  w>ydcMrib«d,bf  t£«matiDBOf  hydrogea,  would  of 
■lop  in  odTooMMoor  fonn«r  prMtie«;bi^vhea  totti'"  -■■  ■ 


itMlf  be  ABm     .  .,  _  _        ._ „„ 

tka  bet  th«^  widiaTMtlf  taor«u«dpnMrvatJioD<rfhvdroou'b<m,tii«raMaltoaTHU7 
JaerBMad  pfodntioD  of  oomboBtibla  ni  to  render  that  ■->--'  .  ■>  i  •    •  . 

plU>lM)  nma,  Uw  roal  mwit  of  tha  ueir  dtaaoToriei  ii 


t  h^dn>Mrt>an  araiJabla  lot 
a  gu-makuig  niait  itzika  sTen  th« 
utvBt  tboi^tlcH  obaerver.  Of  oonn^  Uu  unia  arguncot  vhioh  appHaa  to  tha  DM  of 
tba  rnaidnarj  gaa  fram  a  charge  of  eo^  U  oqnally  flttod  to  illoatavta  the  booetcial  op» 
ratioB  at  tlie  gaaea  erolvad  by  dcaoapoaing  irater  irith  r«d  hot  aarbon.  Ib  thli  Uttor 
'  •-....  ^  ltaal(  tor  nulaat  the  whole  of  tbaaorplai 


watofy  vapoor  b«  boaa  rttnored  oc  ooBdeMad  btm  thia  water  m,  tie  iTdioaarboM 
ariuBg  from  (fca  iooipigDt  diabllatioQ  of  the  ooal  are  deatrojed.  ud,  tberefor^  the  ob- 
iart  acwght  to  be  gaued  ia  hat  This  aocoonta  perfeetlj  fbr  the  uumnarable  Utihina 
wbieli  hare  taken  plaee  in  attamptiiig  to  employ  etoam  and  water  gaa  lor  tha pnrpoao 
of  niBBunalion ;  oar,  until  thia  anEjaet  wai  inTeatioataJ  by  Mr.  T.  O.  Barlow,  doea  anj 
•>■  a|>p««r  to  have  formed  •  eorrect  opimoB  of  tbe  eanie  of  nah  invariable  want  of 
aaooeaa.  Mr.  Bariow,  howeTer,  not  only  diaoa*ered  tlie  peanliar  praaarratlTe  p^nrer  of 
bjdngen,  bat  alao  tbe  no  leaa  remarkaUy  deatraotrre  aetioa  of  itoan,  and  heno^  by 
merely  coodeiuinj[  thii  Uttar,  ba  bat  bean  enabled  to  ecaploy  water  gaa  with  a  inO' 
eaaa  whiab  bide  (air  ta  prore  a  very  proStable  mannfMtaring  epeciilBfion,  and  tor  tba 
AaUiIa  of  wbicb  be  baa  aaanred  bar  M^eatyV  lettete  patent  in  eoqjnnction  with  Mr. 
Oora.  Jor  die  applieation  of  the  raetdnarr  gaa  from  common  eoal  to  tba  preeerratioa 
of  th*  hydroaarbim*  artaisf  from  Sxod  oila  and  bta  during  dtaUlIatkin,  and  for  tba 
fMdBObiin  from  eoal^  Ligiut*^  tar,  A«q  of  a  larger  amonnt  of  QlmniBatiiig  na  than 
eaa  ba  obtained  by  the  ordbiaiy  piocw^  lli«  poblie  is  indebted  to  Meaara.  Q.  Iiowo 
aad  F.  L  Evan^  both  wall  kaown  aa  en^eera  in  tha  aerrioe  of  tbe  Cbartered  G^a 
Gompaay.  That  Ibaaa  ImproramanU  wilV  !■  amM  meaanr^  retohitioniaa  tbe  manit- 
betan  M  gaa  ioeisa  pretty  obTiom 

To  determine  witfa  anT  degree  of  prceidon  the  ralna  of  a  gaa  aa  an  IHnniinating 
agent  it  really  a  veiy  dnkut,  tboo^  aeamingly  a  Teiy  iimpla  albir.  Tbe  moat  ge- 
tMral  ■eriioi  ia  by  tba  inatmmant  ealled  tba  Bnnaen  pfaotometer.  Tba  iadieationa 
t  (at  beat  bnt  imperfect)  bare  been  to  larnly  improved  by  tha 
atiooa  mad«  in  ita  nae  by  Mr.  Alfred  Eine,  of  liverpool,  tbat  ft  baa 
(«ne  to  occupy  a  poaltion  in  the  public  eonfidence,  to  wbicb  in  ita  oripnal  condition  ft 
kad  Bot  tbe  ali^laet  title.  The  groat  diScnlty  to  orarcome  wa«  the  aacniing  of  one 
anifena  atandard  of  ilhiminatioB,  witbovt  which,  aa  a  nattor  of  aaaiw  tbp  bdieatioDBof 
tba  pbotgoietor  were  nttariyralneleMi  'niia  indiapaniable  oondition  bai  been  in  a  great 
Bwonre  anlTed  at  by  Mr.  Xin^  who  employa  a  apennaceti  candl^  and  aaeotauw  tha 
MneoBt  of  ipennaeeti  actnaUy  oontnmed  dming  the  experiment,  and  than  rednaoa  tbia 
to  one  nnilorm  rate  of  130  graina  of  sDenDBcati  bnntt  par  hoar  a*  con- 
^  traatad  with  an  boor'a  oonaomption  of  the  get  to  be  inti  at  tbe  rata  of 
£*e  feet  per  boor,  or  in  a  leriea  of  ratio*,  frma  S  to  fi  feet  per  boar;  there 
'  ar^  however,  many  dtitnrbiaf;  cBues  in  the  bumbg  both  of  tbe  caudla 
and  of  tha  ga^  and  a  rary  tenoni  one  reiolta  from  the  fact  that  tbe  >bep« 
of  the  flama  of  the  gaa  materially  affecte  !U  photogenic  meter,  thna  the 
flat  aide  «t  a  bat'a-wing  burner  will  ^re  almoet  one-third  more  light 
than  tbe  edge  of  tbe  wme  bntnar,  though  tbe  rata  of  conaumpUon  be 
unaltwod. 

It  ii  Tiiirinfirj.  tbnefore,  to  adopt  aome  other  means  of  detennining 

tbe  Tahia  of  a  gaa  than   by  photometry,  and  H   woold   appear  that 

this  may  be    alncted    by  tbe    agency   of  bromine.      lUi    aubatanco 

■Mea  la  a  lingular  degree  the  power  of  removing  from  eoal  at  tba 

a  of  tha  Tapouti  upon  which  Its  Inminoei^  dependi,  and  if  theea 

Tapoon  were  unifoim  ia  compoution,  all  that  need  M  done  would  be  to 

determine  tjieir  Tolume  percent    But  tbta  is  qaite  uaeleaa,  for  tbe  vapoun 

differ  in  theniHlTW  to  an  incredible  extent^  and  thareforfl  it  il  not  only 

tlie  volume,  but  the  ^ecifie  gravity  of  these  vsponn  also,  which  nnat  b« 

obtained,  or  in  otlier  vord^  their  total  weight,  for  thIa  vcigbt  repre- 

:a  the  value  of  the  gas.    Now  if  we  take  a  tube  bent,  closed  at  one  end. 


.%JJ 


Ibb  tube  msat  be  filled  in  tbe  flrst  place  witb  water,  and  so  mnch  of 
tbe  gaa  pasaad  up  into  it  aa  will  oeenpy  the  graduated  portion,  when  tha 
ra^nary  water  will  act  aa  a  valve.    Having  placed  the  whole  for  a  few 


■  in  a  oylindrical  vesael  oontaining  w 


T,  so  aa  to  secure  a  ndlbm 
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bniMMtan,  llw  Mba-nnut  be  nmad  to  tba  water  lard,  ami  the  «Met  niMltlu** 
ni  rMOTdsd.  When  thii  hM  btea  dont^  a  few  di«M  of  bromiiMk  in  all  abont  Ik* 
tua  tf  a  fM,  are  to  Im  dropped  (hcoogh  1h»  wat«r  in  th«  tub*,  asd  a  itoppar  ar  Mrk 
apnliad;  tbe  whals  miut  than  b«  well  agitatad,  until  tha  gai  boaoaaa tingad  with  tb* 
mJ  hue  of  tha  hromina,  af)«r  which  the  >toppar  muat  be  ratnorad  aDdar  water,  a>d  » 
(awdcopa  of  a  atroiig  aolutioa  of  pataabbain^addedthatlaroeria  tabara^Mad,aad 
lli«  whole  again  agitated  sntil  the  bromiae  tint  of  tha  caa  baa  di«app«ar*4  irtiaB  th* 
■topper  mut  be  again  withdrawn  mdar  water,  and  tb«  tuba  ^a«M  a*  at  fiiat  in  » 
*eaad  of  water  to  ranio  ita  mifpnal  tamp«ratiir«t  when  (be  watarkrel  aoat  b« 
OBoa  mora  mad<^  and  the  amount  of  abaorpboti  read  off  and  Beeotdad.  niaoperatioB 
doaa  not  laat  more  tliaa  10  or  15  miaotc^  the  barooieter  naad  not  tbarafora  b«  ei 


»  below  u  neeei 

A 


Thi%  aa  ia  aiident,  diffeH  ■very  tlighUy  boa  tha  tnbat  tih« 
bottom  being  provided  with  the  aania  watar-jeint  aaBtti*ai>o* 
for  tha  iatrodnotioD  of  tha  bromine,  wbilet  tha  atoppar  in 
piereed  bv  a  belt,  ia.  whieh  a  atop^oati  im  f erj  «araftil^  fixed, 
■•  that  arbar  tlie  aotion  at  the  bniaiae  and  caoatio  ^taih,  th« 
gaa  nwj  be  ramared  b;  an  aihaoatad  flaik  to  itit.  ita  apaeifto 
sraiity  ean  be  raadilj  dstaimined.  BaliMe  icing  f^"  "  -- 
bowatar  ad*i*ahla  to  waah  tk«  gaa  two  or  Uirea  litnea 
water,  whioh  ia  eaailj  doaa  if  we  iatiodnoe  the  boti 


,_  -    witheidd 

eaailj  dooa  if  we  iatiodnoe  the  bottle  into  • 
vaaei  oi  waim  water  ao  aa  to  expand  tha  n%  aad  thoe  ai^el 
tha  fluid  through  the  water-joint  tobe,  whlih  Ixuu-  effeoted,  wa 
bare  enlv  to  eloaa  tbia  ap«Bing  and  inuawM  tbe  bottle  fai  eold 
water,  when,  by  withdrawing  Qie  alopper  join^  oold  water  will 
roah  in,  and  Ihu  may  b«  t«peat«d  at  Maaaura^  the  olgeet  b««na 
>^ta  wa«h  tha  reaidnary  or  ineondenaabla  gaa  thorDngUf ;  tbia 

a  bat  a  abort  tim^  and  if  we  have  taken  Mfore- 


_  tbe  ^>euifio  granty  of  the  original  ga*,  On  amount  of  ita 

oondenaatioD,  and  now  know  the  ^eoifio  grantj  ef  the  iaeondenaabla  portion,  it  ia  olaar 
that  wa  peaaeaa  the  meana  of  knowing  the  exact  weight  of  that  whioh  haa  bacn  oondenaed. 
Tbxu,  a  eaaael  eoal  na  at  Waatminatar  waa  analyiad  in  thii  way,  ita  illnminating  power 
bj  the  photometar  bui%  30  eandlaa  per  •  feet  Tbia  na  had  a  apeeifie  granty  of 
tasoo,  aoda  eondanaatiou  of  B  par  cent,  wbihl  tha  apeoma  grarity  <tf  the  nneondaaaed 
poitioa  WH  -S8A.  Bat  if  100  weigh  loeoo,  than  91,  the  amount  of  nneondenae^ 
woat  weiah  -SOBIS,  and  Uiia  deducted  from  48S00,  leavaa  -mu  for  Oie  oondenaed 
gaa,  whi^  aa  wa  have  aoao,  ia  equal  to  9'S  par  oent,  and  bringing  thi*  to  the  unifonK 
■tandard  of  100  maaiurea,  wa  have  SDS  for  tha  apeciflo  grarily  of  thu  oondenaad  vajpour ; 
and  if  thB  apeaiGa  graTit^p  be  multiplied  by  the  amount  of  oondaoaatioi^  wa  •hjUfhaTe 
tbe  true  valae  of  ion  gaa  in  aoiobara,  whioh,  by  a  Aturulw  ooineldana^  mn  very  «Ioee 
wUh  tih'e  indieations  « the  pkotoneter  aa  ehoaen  by  Ur,  King,  that  ia  to  nay,  the  num- 
ber dapensaeistleandUe  burning  IfiOgrainaper  hoar,  which  the  gaa  i»ec[tuil  to  whan 
oonaumed  at  tha  rate  of  t  feat  per  hour.  In  thia  inatanae  that  number,  it  will  be  re- 
membered, waa  90,  aad  S'Ot^  tbe  waciSo  gnrity  of  tha  eoudeoaed  ga^  multapliad  by 
S'lt,  ita  par  oeotue  abaorption  by  oroouii^  givaa  SO'BGG^  a  very  eloao  appromnation. 
A  vaat  nmabor  of  oiiMrimanta  have  bean  made,  all  of  whiah  ar«  equally  eoDahiaiTa  aa 
lo  tha  value  of  the««  indioatora. 

CoAta  {healing  pomr*  of).  An  aeeurate,  ayatematJe,  and  intalligibla  report  npon 
tkeealoriJto  piopertiea  lA  eoal  baa  long  been  aeedad  by  the  toannfaaturing  aad  roercan- 
tila  intareata  of  tbia  coantry.  In  addition  to  the  vaat  uuportance  of  auah  ao  ioquiry,  h 
would  ba  periu^i*  impoaailue  to  point  out  a  aubjeet  on  which  Iwa  dtSereuoa  of  opinion 
ezieta  aa  to  tha  extent  and  nature  of  the  information  wanted  than  tha  one  before  ua. 
Sciancsb  properiy  apaakin^  haa  little  or  notbmg  to  do  with  tha  aneetioa ;  the  object  in 
*iew  ia  purely  and  eioluuvelypraotieal,  and  ii  meant  for  tbe  Etudanoe  of  practical  men 
and  for  praetual  pnrpoaea.  Tbeoiy,  above  all  thisgi,  ahoold  be  caraftilly  aroided  ia 
aooh  inveatigatiou ;  and  anpnmely  indiSereat  about  Uie  aaaiitauca  of  any  eminent 
ahamiat  on  atwh  an  ooeaMon,  wa  ahoold,  naTeribelea^  inakt  atronglv  upon  tbe  necaauty 
of  proridlng  a  good  atokar.  Ur.  Hum^llP,  hawavar  thought  o^erwiae;  and  to  him 
tkeeoantryuiadabtedfca'tbefintreportupontheooabdeatinedfortbetteaiBnavy.  Of 
thia  report  we  will  venture  to  aay  at  ottoo  that  a  more  garbled,  more  inaocuratet  a>d  \tm 


(wboee  boneaW  and  integrity  are  beyond  luiDicioa)  directed  the  atUntiou  of  tbe  Lord* 
gf  liie  Admiralty  to  a-  autgeot  which,  if  thaae  Xordi  attended  to  anything  bat  ^eir  aida- 
tU^  Boat  haTO  ooeq^ed  Uiair  attentian  yean  1^:0.    Hr.  Hom^  after  referring  Qieii 


bvdiUpa  to  Ml  AmniMn  Npoit,  with  MpMimaBti,  on  th*  arBponitita  vahie  ^«o»l^ 

"  Thev  have  decidad  bj  illiwl  uid  praetiod  tests  Ou  aoiiparstire  uaahluest  of 
d  EdrIUi  eoM,  M  w«n  u  the  rektiTs  tkIu*  of  th«  fomw  in  their  nomc- 
I;  andlnbmit  to  your  kird«tijp«  llist  ■■iinituiiiqiiiry  iboBld  b«iiutitut«d 
psrati'r*  nMfblMM  of  l^'g'"*'!  Scotal^  Mid  Iriah  eoala,  with  the  riew  of  ••- 
<*  beat  fif  tb*  aaral  tttimtn  ^  this  oanntiy.     I  mav  b«  dlowad  to  point 

_, .MtMuM  tb>t  then  it  >  pnblie  ertaUiibineiit  in  Cni^e-ovnrt  peneotlv 

qnaSfifld  to  Bppij  UM  laqniiit*  dinet  lad  poailiTo  t«it*  to  Ih*  Mwt*  without  delay ;  and 
to  that  edabluhiiMBt  nnj  b«  added  one  chemiat  of  emiaetiM  to  awirt  in  what  li  an 

r  tlie  niu^  prali- 

*  At  the  fanda  of  lb*  If  oatnm  of  Eeoiianile  Qeolocj  tt,  wiaidtd,  iaadMnat*  to  mi 
iaraatimtton  of  thia  order,  I  would  annot  that  tho  £dinlraltf  beraqoaatad  tofdmiah 
aidto  Aaanooat  of  BOM  for  the  ramaindar  of  the  Toar  ending  theSlat  of  March,  184S. 
With  tbii  aid  I  har*  Kttla  donbt  that  wa  ehonld  U  enabled  to  aoeompliah  nraeh  thin 
jatf  ^dehmarbaof  rahi^  HidhaT«orgMiiiedaaj»te«ief  fnqQii7*llk«atb«tiT(^aBd, 
Tiewiwila  iiatMHiaIiin|KittMiM^whMioan  be  carried  ontatcoaparatlreljmaUcoattO 
ttepnb^a;* 

We  Buat  eontant  oiind*M  br  pie«ilB|j  at  the  maanlog  of  the  laat  pangrwK  aw^  aa 
far  aa  thia  can  be  done  with  aaMy,  we  ma;  oonelnde  that,  in  the  opinion  of  Sir  H.  da  la 
Beeh^  the  ftindi  ef  tli«  XooBomi^  plua  AOW,  would  anawar  the  object  in  Tiaw,  to  wiV 
tbe  *M«ininff  a  praetleal  repiirt  upon  the  aTaporatlre  power  of  £ngU»h,.Bcot£h,  and  . 
Iriaheoala.  VaDjthingelseiatnaantiWfayia  0001.  named  t  lie  quastion  b  terj  fair!  j 
pat  bj  Lord  Lineolo,  iriio.  In  rehrenee  to  the  attabUdimant  in  Craig'a-oourt,  aak^  ia 
plain  fr^V*!  'What  ia  tiie  eooiM  ^ou  would  r«e(»nniend  for  maikiBa  It  effective  tot 
Aa  pnrpoee*  to  which  audi  an  inqmrr  would  be  obriaaalv  diraoted  T  Sir  H.  da  la 
Becha  in  auawer  mentiona  tWl.  In  addition  to  the  fonda  ik  the  UDaeum  of  Eooooaia 
Geology;  jrt  aomnthing  nma  appean  to  haTa  been  given  by  the  following  "iBenM>> 
laDdBm": — 

"  Ha  Admlraltj  baTiOg  aseaded  to  the  recommendation  made  in  the  foregoing  ietta, 
and  nbaeqiMat^  abotutq^iad  additional  fanda  brtheiDTeatigation,  the  UtUrwia  com- 
nenced  aa  aoon  M  tlia  aeedfol  wparatoa  wm  «re«t«d  and  proper  aatiitance  procurei^ 
which  eonld  not  be  aeoon^ithaa  until  March,  1846.' 

Bow,  what  ta  the  meanmg  of  the  additional  fonda  supplied  for  the  InTeatigation  t 
Were  the  flinda  of  Uie  Eoonomic^  ploa  WXA,  apent  on  apparatui  alone  I  And  was  it  to 
Qie  mere  erection  of  thia  appuatna  tltat  Btr  B.  de  U  Bwibe  alladed  when,  in  1B4S,  ba 
wrote,  "  With  thia  dd  I  havs  littla  doubt  that  we  ahould  be  enabled  to  aocompliafa  Musk 
thia  jaar,"  Ac  t 

TheraiaainjaterTaboutthaTerf  conuneneement  ofthatbuiineN.  Sddomdowefind 
SoTemment  officiala  ready  to  comply  with  the  prayer  of  a  petition  which  has  marelj 
public  otilily  to  recommend  It ;  hut  Mr.  Hume  has  nothing  to  eomplain  of  on  that 
acora  in  the  prwent  instance,  for  hiaddittOD  to  the  Crai|^»«auit  establiahnieDt  he  soli- 
cited but  one  chemiat)  when  lot  the  investigation  fslli  Into  the  hands  of  Dr.  Lvon 
narfair,  Mr.  Wiboo,  Mr.  J.  Artbnr  Pfaillipa,  Mr.  Eingibury,  Hr.  Wiightsoo,  Hr. 
Oafloway,  Mr.  Hoj,  and  WlUiam  Batchinson,  all  and  each  endowed  with  qualiA> 
cations  of  a  peculiar  Knd  Important  character  bearing  npou  the  inTeatigatlon  in  hand, 
and  leading  ofeonrse  to  rendertba  report  inperlatiTel;  correct  useAii,  impartial,  ie^t», 

n. —  1 )j  ^ojQ  regarding  broth  made  by  a  multiplicity  of  oook^  but  partiapa  it 

ly  to  puliamentary  reports  and  cfacmista. 


Qraigola,  "HiTee  Quartw  Book  Vafa^ 

Aatliracit*^  Jonas  and  Co.  Cwm  Frood  fioeli  Tei^ 

Old  Castle  Fierr  TeCn,  Cwm  TTanty  Qro^ 

Ward's  I^aiy  Tn%  ResolTen, 

Blnea,  Fontypool, 

Llangenuee^  Bedwat^ 

Pontrepoth,  Ebbw  Tal^ 

FontraUliii.  Forth  Mawr, 

DuAyn,  CeUshilL 
Mynydd  Vavydd, 

Ttc  L  •  L 

D,9,l,ze..yGOOgle 


Dtlkeilh  JnrelBMiD, 
Dalkeitti  CoroiutioB  Smuh 

Wallund  Elgin. 


L7dMj(FDrMt  of  Dmh^ 


filiavu'dagh  Imh  AnQiTMitA 

Ttom  which  it  appaan  Ihat  the  inquiry  haa  iMen  made  afanoat  axoliuiTBlj  npon  WcU 
bmI^  tbr,  tmt  ot  twanty -aeTsn  lample*  of  coal  axaminad, 
19  wan  Walal^ 
S     „    Scotch, 
%     „    Enzliib, 
1  «■■  Iriah. 

Oua  of  two  tiaaft  ii  Tery  plainW  exhibitad  by  thia  tabli ;  «th«r  Wale*  i^  ab*Ta  bO 
othar  plM«*  in  tha  vorld,  Uceaad  with  coaJa  "  anitad  to  th«  ataam  navy."  or  a  mod 
nnjiMt  and  an«aUad-for  aeleotion  haa  be«D  made  for  privata  paqMMea.  It  i*  vain  (o  ta^ 
of  anast  repsrt;  it  will  require  yeua  to  eoiDplataaiK>tl>err«por^  «Tan  if  inch  anotfaar 
dtuTaaafnl  exhibition  of  partiality  waaattampted ;  and  nwaBwhile  oar  ateam  nary  mod 
bo  aupplied  with  tha  enphoniooa  pfoduetiooi  of  Wain,  to  tha  ezdaaloD  of  the  vaat 
.  aoalAaUa  of  .Naireaatle.  Uf  the  two  aamplea  of  Ensliih  ooal  examined  I  am  pnutioaUy 
aoquaint«d  with  but  ooa,  for  of  ^a  Lydnay  coal  1  know  nothing ;  aa  regarda  tha 
Broomhill  ooal,  howeTar,  I  oan  aafely  aB»Brt  that  ita  ooly  recommendation  conwata  in 
its  balongiog  to  Earl  Oray,  for  at  Newcastle  it  ia  regarded  as  an  unimportant  aecoiid- 
rate  ooal,  tha  very  name  of  which  haanot  vet  fonnd  itawav  into  tha  LoadoDmarket.  It 
fa  br  inferior  lor  ateam  prnpoaaa  to  tbe  whole  of  the  ondarmentioned  coaU,  many  of 
which  are,  ia  bwt,  tha  beat  ataam  soab  fix  aaa-going  veaaol*  in  the  kingdom  — 
Carr-a  Hartley,  W«at  Hartley, 

Haatang-a  Hartley,  Batrfa  Weat  Hartley, 

Hedley'a  Hartley,  Bnddle'a  Wert  HarUey, 

Heweaatle  Hartley,  Datidaoo'a  Weat  Hartley, 

Percy  North  Hartley,  Halaon'a  Weat  Hartley. 

Kiohardaon'a  Hartley, 

Why  theae  and  many  othera  have  bean  paawd  orer  ao  Qnaeremonioiulv  to  make  roan 
tar  the  wholeeale  introdaotioc  ot  the  Wehih  ooal  rwnaina  to  bo  explained ;  wc  will  now, 
however,  examine  the  report  itaelC 

The  firat  oiroumatance  which  attraota  attantjon  in  thia  report  b  the  appearance  of 
oertain  very  umple  eqnationa,  whioh,  although  well  enough  adapted  for  •  boy  jw* 
aonunencing  algebra,  are  uDgularly  oat  of  plaee  har<^  aioce  thoae  who  nndentana  anoh 
thinga  geaarsUy  prefer  to  make  th<ar  own  e^uatlona ;  and  thoae  wlio  do  not  are  bat  litU* 
likely  to  benefit  by  anch  a  display  of  learning. 

A  cnriona  attempt  U  made  at  page  18.  to  prove  that  the  evaporative  valne  of  a 
hituminODB  coal  ia  exprewed  by  tha  evaporative  value  of  ita  coke  :— 

"  It  ia  eaay,"  aaya  the  report,  "  from  analyiia  to  examine  whether  the  duj^  performed 
by  the  coal  u  to  be  aHribulfld  to  Itj  fiied  mgredienla  or  coke,  by  eatimating  the  work 
lAioh  the  latter  ia  capable  of  performing.  Thia  may  be  done  by  subtracting  the  aahaa 
in  the  ooal  from  ita  amount  of  ook^  and  eatimatinj:  the  remainder  aa  carbon ;  thia 
carbon  mnltiplied  by  ita  heating  power,  ISSSS,  and  divided  by  Bes-7.  or  the  latentheat 
el  ateam,  indteatea  the  number  of  poonda  of  water  which  the  eoka  by  itaelf  oOold 
evaporate  without  the  aid  of  the  oombuatible  ingradienta  of  the  coaL  These  resnlta  are 
pUeed  in  oolmnn  8.  of  Table  6.  (aee  next  page]^  in  juxtaposition  with  the  actual  work 
done  by  the  coal,  and  it  will  be  eaen  that,  notwitbstaiiding  several  striking  exoeotloB^ 
which  miKht  have  been  expected,  they  on  the  whole  show  that  the  work  capable  of 
being  performed  by  the  oofce  alone  is  actnally  greater  than  that  obtained  by  expen- 
menta  with  the  original  coal'  . 

Now,  if  this  table  proves  anything,  itproveatheveryreveraaofaepositionattem^  . 
to  be  eitablifllied,  nn!e«  theory  ia  presumed  to  be  equal  to  praotjee,  which  it  eert^nly 
is  not,  or  why  the  necessity  of  spending  upwards  of  BOOt  in  praotioal  experimental 
But  theory  rnay  be  iusUy  compared  with  theory,  and  than  the  toble,  ao  tsr  from  {mtving 
"  that  the  evaporative  valne  of  a  bituminona  eoal  is  axpreaaed  by  the  evaporative  valne 
of  ila  coke,"  clearly  proves  that  tha  evaporative  power  of  a  bitnminoae  ooal  is  an 
immense  deal  greaUr  than  Uiat  of  its -coke ;  indeed  almoat  double;  and  that  tha  volatila 
infTedlenta  of  coal  evolve  in  bnming  relatively  amneh  greater  proportion  of  heat  than 


ij  ttk  y  Mo^  pnmOj  wh>t  iri^  1»t»  hw  «q>«atod  fawn 
ia  ps«ir  •(  hfdnpo,  wliiah  ii  Hum  Umw  gnaUr  than  tliat 


tkFnn  v. 


=s? 


(otliramM  mmI*  at  tke  enMiiM  of  th«  bttominoiu ;  and,  if  Meini.  de  la  Beobe  and  Co 
(Ottld  aVMMd  in  MtabliiBng  tin  tut  th»t  die  heating  power  of  eoal  is  dua  wlel  j  w 
on  prinoipallv  to  iti  relatira  amoiuit  of  osrbon,  it  fdlowi  that  Welih  ooal  moit  ri*i 


ia  tha  narliat,  for  tha  gnatar  part  of  tha  ooal  ftom  that  diitrict  ia  of  the  anthracite 
kind,  »«M  of  whi«h  i*  VMkad  m  the  north  of  EogUnd.  To  proTo  tha  abeurditj,  bow- 
•rer,  of  tlw  aboTa  attempt  I  will  qnoU  two  or  throe  «—  '—  '^"■'-  "'  "  ' 


«  from  Table  Ho.  S.  :- 


Dalkeith  Jewel  8aaa 


WiicMiifWMr 


X 


II-MI 
•-•Bl 


4-MS 

DOTS  I 


AAer  tiieoreticallj  demoDitratitw  (bat  "  the  araporatiTa  Taloe  of  a  bitnminont  coal 
'  bj  the  BTaporatire  Talna  of  ila  aoke,  tns  h«at  of  eombnition  of  ite  Tolatila 


pn^ett  proving  in  praetica  little 
mdAeoly  greeted  wiw  the  following  paragraph  :- 
"Ike  whole  •j-' ' '--' — '■ *-  ' 


>  lubatancei,  whieh,  under  new  adjutment^  might  b* 
M  qnantitj  oT  ammoiua  ie  lost  b;  beiiur  thrown  into  the 
■alt*  are  dail;  becoming  mora  Taluable  to  agriculture 


w  in  OM  might  be  made  I 


'  eoonmniw  mBsli  of  the  nitrogen,  wbioh  inraiiiU^ 

A*  an  indnoement  to  thia  •oodobi},  jrt  baca  t^ 

■  LS 


...oog  Ic 


4U  OOAt. 

pended  (o  I^ble  %  two  wlimuii  ahoirin^  tha  qnaBtl^  «f  MBWoafa  Mad  it*  eMH* 
ponding  qoantity  of  eonuneroUl  nlpbate  whiah  aaeh  100  IIm.  of  the  tMpMtira  edila 
mny  b«  made  to  produce.    Whan  iC  u  reEa«mber«d  that  tha  price  of  nJphaite  of 

ammonia  i«  mhoal  til.  ptr  too,  or  that  100  toiw  (of  ooal,  v«  «iippos«}  rn  coking  ii 
(arel)  capable  of  prodacing  oa  an  avenge  about  lix  tan*  of  tbn  aalt,  ite  Defect  ii 
bight^  reprehenuble." 

Kothing  hu  tended  h»lt  ao  much  to  retard  the  cultiTation  of  chemiatrj  bj  mir 
prantiokl  loaiiu&ctarera  u  the  kind  of  atkCMnent*  of  which  the  above  U  a  aaBpla, 
Written  by  individoali  irhoUj  ignorant  of  the  aninect  of  Irliich  thej  treat,  thee« 


•Jacrtioni  urre  onlj  to  amoH  practical  men,  and  to  deinonib«te  the  itupendooa  foUj 
and  aMurance  of  their  anthon,  Imptriection  m  an  attribnt*  of  fanmautj,  bat  tliat 
thepreaent  ivetent  of  making  coke  ii  Terv  impeiftet  ranUBi  to  be  prored. 

The  *otaUe  eondjuatible  matter  of  the  aoal  ii  not  loat;  on  uie  cantrat;,  it  Ii 
employed  ai  a  means  of  coDTerting  the  cinder  of  Um  aval  into  coke,  and  that,  too,  by 
the  beat  which  it  eToWe*  in  burning;  and  if  that  heat  wa*  to  incoMtderable  ■■  tb« 
report  would  lead  w  1«  aappoee,  mere  cinder  alone  would  remain  id  the  coke-oven, 
even  after  the  heat  bad  been  kn>t  np  for  ■inety.eii  honra  Fariiapa  the  framer*  of  the 
report  may  want  to  kiKiw  the  diitinetlon  between  cinden  and  coke.  Cokt^  if  good, 
nnkiiu  watar;  bad  coke  of  onder  iwima.  Tha  reason  of  this  is  veiy  umplc  "* 
longOT  and  hiriier  th*  heat  to  which  eaibou  from  wood  or  coal  ia  ei  <  -'     - 

contractual  ..    ..     >  ...  —       ..  ... 

oven  ii  to  contrived  as  tc 

aggregation  of  the  particles  of  es        ,     . 

' -1  that  this  volatile  combwUble  ma^er  it  kat  b  peifaatl v  ri 

iaisMatl^Mi 
,  ...    ijda  kind  this  1ms  might 

•voided.'    Lord  Ihmdonald,  about  fifty  vaan  aga^  bad  tba  sHne  Idea,  and  tried  it 


and  hidier  th*  heat  to  which  eaibou  from  wood  or  coal  ia  enHised  tlie  Bore  it 
ct^  and  oonsabuantlj  the  donaar  it  beoomcK  lb*  volatile  eombustibls  mattar  of 
tl  i*  employe^  thea,  in  prodndng  the  reqnUte  tamperatora  for  cokings  and  tba 

1  the  hut  a  (nflldent  time  to  produce  U>e  necessary 

arbon,  or,  m  ^ain  words,  Uia  oandanaation  o(  tha  eiAa : 
bwUble  maUar  it  kat  b  peifaatlv  ridlealous.    Ve  are 


informed  that  "aniuDMBaaquantityof  ammonia  ia  Mat  I^MUgfbrown  into  tha 
•tmcapber^"  and  that  by  "acooatmotioa  of  tha  most  (im{da  kind  this  loss  might  be 
— :  J- J  ■  T^i  Ihmdonald,  about  fifty  yean  aga^  bad  tba  sHne  Idea,  and  tried  it  on 
is  nnoeossMuy  ta  say  thai  it  proved  to  ba  a  eonpleta  failure  althonrit 
cnlpbata  of  ammoaia  was  then  worth  four  or  five  timaa  its  present  price.  But  Um 
moat  abaurd  part  of  this  soientafie  soap-bnbbls is  contained  in  the  last  sentence: — "100 
tons  in  coking  is  caftabla  of  produoiog  on  an  avarsfta  about  six  tons  of  this  sah^ 
(tulphata  of  ammonia).  How,  let  os  for  a  few  minutes  imagine  my  Lord  Grev 
desutius  OS  (we  have  no  doubt  he.  ia)  of  making  the  most  of  his  BrootaUU  coal 
Pauing  hie  eye  down  eolnmn  1.  of  TMiU  4.,  be  iae*  at  a  glance  (hat  100  tons  of  coal 
will  produce  8'6T4  tons  of  gnl^ate  of  ammonia,  wor^  lH  par  ton.  Hakiag  a  little 
allowance  for  loss,  hs  saTi  to  himself  "Well,  call  it  ii  tons;  and  now  hew  much 
lulpburia  acid  is  requiredV  We  will  tnpposa  him  practically  MquMnted  with  Dr. 
Wollaslon'a  scal«^  and  tha^  valuing  common  "  chMubsr  add'  at  three  forthiags  par 
cant,  ha  has  arrived  at  tba  following  cimaliidon  ;— 


8} tousofsulriiatoof ammonia, worthllO  10    0 
and  10  tons  irfcoks,  at  Sa  M  pst  ton    SS  IS    0 


A.  promising  speculation  tmly,  if  his  lordihip  eoold  only  economiia  "  tha  nitrogan 
wbicD  inwH^y  esespas  in  the  form  of  ammoma.*  Bnt,  most  unfortunately,  tha  ni- 
tnwMi  does  not  "  invari^ly  aaoaps  fai-tfae  form  of  aaneonta,"  fbr  in  praetiea  nue-tantha 
vt  ft  invariablv  escape  in  the  fonn  of  nitrogen,  as  any  anerioDcad  gas  manufaatnrw: 


ing  to  Hr.  F.  C  Wrigfatson  (a  pnpU  of  Liebig),  irho  {rtit  Beport,  paga  8.)  ht 
"  hionelf  by  ipecial  atady  for  an  nndertaking  requirins  so  much  deUcat^  of  manipola- 
'  ID," — aoeor^ng,  then,  to  Hr.  Wri^taon  (paga  B6.\  Uie  Binea  coa)  and  the  UaBg«it- 


n«ck  eoal  jjptva  by  actnal  axparlment  in  100  parts  0^  of  ammonia,  or  SIO  of  aulphnts 
of  ammonia.    Now,  if  we  compare  thia  withTable  6.  we  shall  find  — 

Bines  coal    1  might;  could,  would,  or  i  S-741  )  really  did  J  OSlO 

Uangenceck  f  should  produce  (  S-OU  ( prodoee    )  0310 

or  about  ^th  ot  the  qnantit;  theorelicaUy  obtained  by  Sir  E.  De  la  Baeha  and  Dr.  I^on 


GOAL  M* 

Unfair;  jtt  tli«H  anth*  inaivMluU  wbr  fina  biiH  wtth  wu  nua&«tiiK>%  ind 
fntoid  to^mpron  on- pneeMW  Wttli  qnit*  u  nmdi  mMisd  ntilitr  might  theM 
gvnthneo  !>•▼«  datoSaoM  M  (tMqwtDthj  «f  pnn  diunood  whieh  ths  coal*  io  qnastiaa 
vnvld  pmluea,  if  v«  hMnr  bow ;  m  tha  unMmt  of  aiiuDODia  wUoh  thaj  mi|ht  giTe  off 
itthajwoaU.  Of  tiieanalTtical  part  of  tlwr^oitwa  will  ••jlHU«  more  3iaD  that  ji 
ii  ia  pcrfedt  keapiiw  wtHi  tna  rMt  In  the  flr«t  plae^  chloride  of  oalehim  it  emplovad 
to  nmoTe  Water  Mto  aonaenia  Inm  Ike  ga«  atthoagh  a  vary  little  praetieal  knowledge 
of  gM  pqrifleation  weald  have  tangU  Ub  operator  that  wliea  water  and  anuoooia  are 
•bevAed  W  ohlorideof  ealehini,  earbonia  add  la  alao  taken  np,  eo  a*  to  prodaoa  car- 
bonate of  nme  and  muriate  of  fmnm^ft  ^  and  m  thia  earbonie  aeid  mmt  have  bean 
Tegarded  either  aa  anmioBia  or  water,  it  bUowa  that  the  axperimeatal  reenlte  are  Talne- 
IsH.  The  iDbatanae  which  ongM  ta  hare  been  ecaplof ed  to  abeofb  wata  and  unmonia 
nadar  theeircanutanoeiiatiiefiMedor^aaml  phMphoiie  aeid ;  bntwhatrealTaluaeaa 
weattaeh  to  azperimenta  made  apon  Itaa  than  half  a  grain  of  eoal,  in' which  the  anon, 
and  arron  there  ar^  hare  been  mnUiidiad  at  leaat  aOO^OOO  timeat  For  wumj^t^  at 
page  (S.,  «e  find  "  Anthnaita^  from  T.  Anbrn  and  Go.'  The  nuantitj  of  Uui  eoal 
takes  for  analjraia  was  (yvti  a  a  grain,  or  rather  more  than  i  ofa  srait  Now,  aup- 
poetng  it  had  eraa  emuBed  1  of  a  grain,  then  to  bring  thi*  to  a  ponaa  it  molt  be  multi- 
plied 31,000  timo,  andtOMMthialaattoUiewaMitatwaterwhidil  lb.  of  anob  ooal 
amid  tkeoraticaUjeTaporete,  aa  repre*aBte4  et  earumn'4.  of  Table  S.,  tiiia  11,000  nnat 
he  multiplied  by  14-S98 ;  therefore^  if  taj  error  oecnrred  in  the  snaljab  of  thia  an- 
tlRMit*  eoal,  it  baa  been  noltipliod  opwarda  of  S06,4fiS  tinua;  in  regard  to  the 
qaantlty  ef  water  which  I  lb.  of  raefaeoal  oan  avaporat^  aa  exhibited  inmdnmnl.  of 
TablsA.  The  idea,  howarer,  of  weiring  the^Mt'x'f  ^S™i°'*  t>*i''a^7  ia*  Utvt, 
vbohare  dwm  regarded  eren  the  ,^thaaaome(Ung  too  oparirapproaohingtheim- 
ponderaUe.  neae  iwnailDap^eqiiallylo  the  e(p«rim«tta  with  litharge;  noaUew- 
anee  it  made,  or  notiee  taken  of  tbewror  ariang  from  the  ptaienoeof  ironpniteain 
the  eoal,  aldioai^  thia  anhitanee  would  reduce  ntore  than  9  mm  itewog^toiliiharget 
and  the  error  tona  prodneed  baa  bean  mnltiptieil  opward*  of  W^OOO  timee  in  column  S. 
.  tfTable4.;aadiathaeaaeofUieaatkimeitaeaiaabOT«MentioiiedtlibeROThaabeaa 
ineraaaed  10^M7  tJmea  Kor  ia  the  qnaaUt;  <rf  iron  pyritaa  InecmaideraUe  in  manj 
ef  thaae  ooala,  (tor,  aeeor^nx  t**  Table  8.,  the  bdlowing  oonlun  a  portion  of  mlphur 
•q-nraleat  to  UaolphnNt  Ml>«^  a*  BDder; — 

SlieTaTdagh    -        •        -        •        l»S7parowt1  of  iran  PTritea  ii»  whkh 
Bee^Ten        ....  ffO       „        [no    allowanea    >-'    *- — 

Bedwaa  ....  aM  

Cwm  If  aaty  Oroa  - 
To  pretend  t«  attach  i 
ntben,  bamereU  ... 
theaeanalyea^  with  thai  it  mnat  lell  to  die  ipmad  aa  emineaaa  and  illnaorj.  Dnder 
tbeae  aireunutaaeea  it  beoomae  neceaan  to  inqwiie  moat  earefhllj  iiUo  the  lafe  and 
praotieB]  ceaaTi  made  for  the  pnrpoBo  of  datarmuing  the  nvantitj  of  wrier  erapwated 
daring  mawy  anoeeaeiTe  bom  v^  oanridarable  qnaatinee  id  eaeh  paitioalar  eoaL 
WitkafewexceptioDa,eaebeoaliraabBmtbrdriithaiu^andtkeexp^im«>tNpentad 
three  tirae^  the  qnantitj  of  eon]  coaanmed  and  of  water  erq^oratod  being  noted  in 
eaah  Inatanec^  aodanarerage  drawn  fi«ai  the  three  reanlta  obtained  bTeaehooal.  If 
aareMlj  acHulneted,  Uile  method  onriit  to  hare  fbtniibad  aome  Talnable  infMuatio^ 
bwt  the  diecMpaneiw  in  teepect  to  tiSe  three  raaolta  obtainad  boa  aome  of  the  coala 


_id  TmaeeooataUa  aa  to  raader  the  whole  taUe  aaapiokMi^  doubttiil, 

._d  tberefoN  ralneleeei  indaed,  the  dMarencee  abeerr^ile  between  man^of  thadit 
fonent  eunplea  of  oeel  are  mneh  laaa  than  tiie  eipedmental  diifaaaBoee  giran  by  one 
and  th»  aame  eoal,  and  iriitehoeoaeivnaUjamonnt  to  Kttla  abort  of  tweaty  per  cent, 
ae  the  f<rflowing  Uble  will  rfiow  [aee  p.  iM.\ 

He  idea  of  fanning  a  table  from  eapetimotta  prodwang  aaoh  diaeoidaat  raanlta  ia 
aWofelher  pMrneterow,  ye^  tvn  in  what  direetiM  we  may,  the  aame  eridenoe  of 
Handering  and  faMsapacitj  pneanta  iteelf  In  tba  faet  [daee,  the  eelection  of  the  coala 
VBB  bad  and  naCalr  iA  tbe  estremc^  and  no  way  salsalated  to  onawar  the  practical 
end  in  view;  teoondW,  the  [Moidmato  analvaea  are  worthlaaa,  thm  the  employment  of 
chloride  of  calciam  lor  a  pnrpoae  far  whiea  it  w«e  not  adapted;  thirdly,  the  ultimata 
aaalraea  are  made  in  tpaatiliea  too  amall  to  entitle  thsm  to  any  ooo&denee  when  their 
reanita  are  raiaed  to  practia^  pvrpoeee ;  fnrthly,  the  lithar^  eiperimeata  are  arro- 
Been;  and  flAUy,  the  praetioal  aaaaya  by  meana  of  the  Admiralty  boiler  are  ao  com- 
pletely at  Taiianee  amongat  (iMaaelTaa  aa  to  deff  all  arrangeoiaDt  or  eompntatira. 

Ibe  eatii«  report  ia,  in  fac^  a  dtigraee  to  the  ^e  and  eoontry  we  live  in,  and  earriea 
with  it  all  the  ulereal  eridenee  of  a  Job. 

A*  it  ia  poa^ble,  bowerer,  that  tba  Adndralt 
•aeertatn  Uie  IriM  ralne  of  ateam-eoa^  we  wiM  va 

.  ". ■  -'-'Ogle 
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dut  U»t  rn^mt  \>oif  of  watt-f*^  ftmelio^uiM  auy  look  Mlim  tkoj  lup  Int*  m 
fnbJMt  so  intunktelj  eonsMtad  with  onr  utwnal  intanata. 

In  voiUng  K  Mwn  of  ooal,  eijwriMio*  bM  iIkiwb  Uiat  tb«  qnalitf  of  tlu  ooal  ia  aoC 
oniform,  and  thkt  a  eoal  inajbannprovhigardatarionlJQgMtliaiRirkiiigt  araowiMd 
on,  in  ona  or  anothar  diradion.    FMd  tbii  it  fcllowi  that  an j  paitionUr  at 
•ay  in  I B4S,  b  b J  no  maani  to  b«  nsardad  M  MaMiri^  Uia  nmo  vahio  in  IS 
Biay  hare  ehiangad  eouidaraUj,  ifthe  woiWMof  Uwooalbaabaai 
great  extent;  and  it  ia tba  datortnlnatioB  of  taa  vai;  bet  wUeb  a 
Mnroaofntili^tobedMiVad&vaaQovNiiBieatbTeMigatMn.    Tbe proximate  Taloe 
of*  eoal  baoon  datenniiiad  by  aatnal  •xpemnent,  from  tbaauMaat  ofvoildoBe^and 
amaTkel  vahiaiafiTeB  in  aoeordaiMa  mth  Ibaaa  roogh  raanlU;  bn^  when  one*  that 
Taloe  haa  become  fixed,  tiiara  it  ramaiaa  lor 
nnifonn  or  not,  and  it  b  only  ilowly  and  by  d< 
As  aatabliibment  for  detennlnlng 
«  be  nMftal,  it  moat  ob*iondy  ba 


rorUagt  an  ewriad 
— 'iraoaloM-  '     ' 

in]MB,ni 

carried  oa  to  any 
natjtntaa  Um  real 


yeai^  wbaUiar  tlia  ooal 

lagraaa  that  the  ehange  beeonat  acparent. 

t  Om  kind  i%  therefonv  niioh  Baeaed,  bat^ 

Ag»iii,af  the  tnuwrniaeionof  hi    ' 


to  be  uenu,  iti  ii"»t  w>™ndy  ba  pemaiuat  Ag«ii,af  the  tnuwmiadon  of  heat  from 
one  body  to  another  ia  pmpoHioMil  la  tho  diffwene*  of  tamperatoM  between  Ibabodiea 
themsalTe^HiactoarUwt  the  water  (^matod  an  ihonU  have  one  nnifbnn  Unpemtat* 
in  all  the  ffiqwrimeut^  and  tbvt  aramHiTnaeiiiil  why  thb  akonld  be  tbe  bc^liiw  point. 
BTuorated  rftoaJd  not  ba  iBferred  from  tbe  quantity  whieh  h«a 


Hie  qoantityof  watai 

aaeaped  from  a  bo^er ^ , 

piacti  water  iaotoaaionaHy  eaniad  off  meelwBleally   ,  „ 

"priminf  *  The  most  Dnot^eetionable  method  would  ba  to  dktil  the  water  aad  alte^ 
ward!  meunre  it,  tiie  itiU-head  htiag  proTidad  with  a  retnm-piM  a*  i*  umal,  for  th« 
flnid  mechanically  projeoted.   Theoi^inaiyiiiod«Bo(<kToaTinglhetnuiBiBU  ' 


better  to  oonmlt  w  ,  ^  . 
and  praatieally  aoonainted  with  the  diSsMnt  modea  of  Ire  neo««wnr  for  anthraeiti^ 
apen-bnminf^  and  tntnminon^  or  caking  «oal ;  for  whilat  Ihaflnt  of  theia  will  tak^ 
nayreqnlree,  eighteen  or  twen^  inehea  ^  fhel  ob  the  bar^  the  laat  will  not  bear  mor* 
than  fonr  or  lix,  withont  an  enormoot  loM  of  heatiag^war.    To  thb  «i '  *  - 


aaeribed  mnch  of  the  diaoiapancT  apparent  in  the  Kiperiioaiital  retulta  obtained  by  tlia 

Admiralty  boiler,— JIV.  Z«vu  TAmmMK,  in  "Tlu  Ck4niiaal  liTmr  for  Daeanh      

COBALT.    Thb  metal  being  diOsnlt  to  raduM  from  ita  orea,  b  therafora  t. 


rsry  litUa 
fa)own,aDdbasnatliitherb>t}eeaamployediDitaiIm^le)tateinanyaf Ibearta;  bat  ita 
oxide  h«  been  aitenaively  need  oa  aooonnt  of  the  lioh  bloa  ealonr  whioh  it  ioHrta 

of  eobalt  •« 


to  ^ai^  and  the  gtai 


naively  naad  on  aa 
it«a  oc  pMoelain  ai 


IDia  piineipal  ana  of  ec 


OOOAtX  MT 

OoM  dtdfnttcd  bf  mlMnlogJM  ute  tk«  mn  «f  grmiittd  aMt  ud  grsir  cotoK 
The  liM  ctHrtuni,  m  BMitin  to  (ob^  ame  triMk,  iraa,  nickel,  ud  oeeauoaallT  iik 
i«r,  Ac  Tbe  other  it  ft  eoapoand  M  Mlwk  whh  Itdb,  arKiiie,  lulphur,  eod  aidtd. 
AiMHB  Iha  gnj  eaballa,  ibe  ore  no«  ctuemed  lor  hi  parity  w  thu  of  i^iebeq  n 
Swedoi.  It  w  oAfo  in  nsalar  erritak,  which  yowM  the  InMre  aod  color  <^  polidie4 
Heel.  The  tpedle  pavttr  oT  eotalt  prritei  it  S'36  to  4-66.  The  Tanaberg  nhetf 
iSorded  to  Elepralh,  cobalt,  44 )  artenie,  fiS'5 ;  ulphor,  0-9 ;  n  that  it  it  an  araeni- 
■ict.  Othcn,  bovercf,  coalain  much  inlf^or  u  weU  at  iron.  It  impart*  at  the  blowpipe 
a  bloe  color  to  borax  aad  other  Bniea,  and  gira  out  anenical  rumei. 
The  OK  being  picked,  to  (epaiale  it*  coocomilaDt  iIodt  matter,  it  pounded  fine 
*   ''  '  ~    ;  and  ii  alio  occaiionallf  waibed.    Tbe  powder  it  then 


tfiead  OB  tbe  lole  of  a  merberatatT  rnmaee,  the  flue  of  which  leadt  into  a  long  bori- 
■ootal  chlmner.  Here  il  la  eipoaed  to  calcination  for  icTefal  houn,  to  eipri  ihe  taU 
pbor  and  artenie  that  inof  be  pretest  i  tbe  fi»nier  baniBf  awajr  is  lulphnroot  acid  gaa, 
Ibe  latter  being  condeated  Into  the  white  oiyde  or  anenioiu  acid,  whence  chieflf  the 
■arket  it  tapplied  wilb  tbii  article.  This  ealeiolng  procen  can  Dercr  diiengage  the 
•hole  of  ibete  volatile  iagredientt,  and  there  it  then^ore  a  point  bejond  which  it  ia 
Heleta  to  pnth  it ;  bat  the  imaU  qnantitiet  that  rcioala  are  not  injnriout  lo  tbe  lobae- 
ftent  opeialioni.  The  roaned  ore  it  tided  anew  [  reduced  to  a  * erj  fine  powder,  aad 
Ihea  mixed  with  !  or  3  parti  of  Terr  pore  liticioai  land,  to  be  eonrerled  into  wliat  it 
(tned  tajfrt.  With  tbii  prodnct  glattet  are  generally  colored  blue,  ai  well  at  enam- 
lli  and  polterr  gUoe.  In  the  woriu  where  cobalt  ore*  are  treated,  a  blue  glau  it  pr«> 
•ated  with  the  itffie,  whidi  h  wdl  known  onder  tbe  name  of  imalt  or  ainre  blna. 
This  atnre  in  made  br  adding  (o  the  nffre  2  or  3  parti  oT  polaih,  according  to  itt  rich- 
tat  in  cobalt,  and  Kelting  the  miitore  in  earthen  crneible*.  Tbe  Toted  mait  il 
thmwn  out  while  hrt  into  water  g  aid  it  aAerwanti  Irilnrated  and  lerigaled  in  mill* 
Honnted  for  tbe  parpoae.  There  remaini  at  the  bottom  of  Ihe  eaithen  pol  a  melallK 
huip,  which  cootaint  a  little  cobalt,  moch  nickel,  artenie,  iron,  fce.  Thii  it  called 
ipriu. 

Ai  it  il  tbe  eifdt  of  cobalt  which  bat  the  cdoriag  qoaJiir,  tbe  ealdnalion  aarrei  the 
parpoae  of  oiydizement,  ai  wdl  al  of  eipdliag  the  ineign  Mlleta. 

A  fiaer  cobalt  oiyde  it  procnredfca  painting  opoB  hard  poreeUia,  bj  boOiag  Ihe  nabalt 
He  in  nitric  acid,  which  eonrerlt  Ihe  aneaie  into  an  acid,  aad  combiaea  it  with  Ihe  dil^ 
fcmit  metili  pretent  in  tbe  mineral.  Tbcte  anenitte*,  being  nnequallj  lolnble  in  nitrie 
teid,  maj  be  lepantted  in  nteeeaiim  b]r  a  canluMi  additlo*  of  carbonate  of  loda  or  pot- 
lA;  aad  the  arwniate  of  cobalt  ai  the  moil  tolnble  remaini  nnafleeted.  It  bat  a  roat 
Orior,  and  it  eaail.  dittmgnithaUe,  wbesce  the  predpilation  maj  be  alopped  at  the  propel 
foiat.  The  above  tolntMa  tbooU  be  mnrh  diinted,  aad  the  alfcaU  thoaU  be  canlhiadr 
aided,  with  freqneat  a^tatloa. 

The  eobali  orei,  rich  In  nldiel,  tn  ntpoaed  to  ilow  oxjdiietnent  In  tbe  air,  whetdqr 
&e  iron,  eobali,  anenic,  and  lalphnr  gel  oireeaated  bj  the  almotpberic  moiatare,  bvt 
tbe  aieket  eonllnnea  in  Ihe  metalKe  ttate.  Thia  action  of  Ihe  weather  matt  aot  ba 
eiteaied  bejoad  a  jti,  otherwiie  the  nickel  beeoaaei  affected,  and  injure*  the  eobalt 
MiK.  Tbe  ore  hciebr  iaereatea  in  weight,  from  8  lo  10  per  cent.  Fig.  8S2  la  n 
kagitodinal  tection  of  the  Rinitce  i  ft*.  MS.  a  htniaontal  tectua  npon  a  lercl  whh  tM 
1^  of  the  hearth.      It  it  Cttntraeted  for  wood  (bel,  aad  the  bearth  is  coinpoted  of 


throngh  the  Sdm  a  «,  into  Ihe  channeU  b  e,  and  thence  V  e  into  Ihe  ci . 

PDiKin  ebaaiber.     See  the  repreaeaUtioa  of  the  poison  (ower  gf  Altenberg,  onder  th* 

article  Aaanfic    The  flaet  are  oleared  ont  bj  meant  of  openingileft  at  niitable  aitua- 

tioniina 

The  amre  tnaiiDfactnTe  it  canned 
on  chiefly  in  winter,  in  order  that 
tt%  the  exteroal  cold    may  tiTonr  the 

more  complete  condenlation  of  the 
Bcidi  of  arsenic  From  3  to  6  owL 
of  Schlieh  (paaty  on)  are  roatted  at 
"*  one  operation,  and  ita  bed  it  laid 
trotn  G  to  S  inchei  thick.  After  two 
honri,  it  mutt  be  turned  over;  and 
Uie  gtirring  must  be  repeated  eTery 
half  honr,  till  no  more  anenic  U  ob- 
aerred  to  exhale.  The  proceu  being 
then  flniihed,  the  ore  muit  be  raked 
out  of  the  fnniaoe,  and  another  chaig* 


,t,zec.y  Google 


Tha  dan4k«  of  the  kmOik  b 
Kgnlated  partly  bj  »>e  prDportioa 
cf  (olpbu  and  UMnie  pment,  sad 
putir  bf  Uie  amoant  of  aidui) 
which  nait  not  be  niffered  lo  bs- 
come  ojjiitti,  leal  it  ibould  ipoU 
the  color  gf  Ilia  tnialt.  Tbe  luta 
ore*  (benld  be  bat  lU^Uf  roaitH 
•o  M  to  cooTCrt  ibe  akkel  into  ipou. 
Tbe  nailed  ore  nait  be  ufted  ia  a 
Mfetr  appaniat.  The  bM  oTweifht 


sgj  average,  to  36  per  cent.  The  toaiK4 

ore  bat  a  bcorwh  fpwj  hae,  and  li 
called  t^ffloT  ia  Gennan,  and  i*  dlat 
tiibutcdlnto  diObrent  lorte.  F  F  8 
it  tbe  fineet  i^  (  F  S,  One  |  O  E^ 
ordiBarTi  and  M  S, uiddUnK.  Tbeaa 
Tarietie*  proceed  IhHo  raiioB*  mix- 
luTM  oT  the  caldned  ore*.  Tha 
roMled  ore  tt  growid  np  aloag  wllk 
nod,  clattiated,  and,  vben  atj,  it 
caUed  t»gir4.  It  ia  then  niied  with 
a  ■uffieient  qnaatitf  of  polMh  Toi 
conra'ling  the  miitnrc  into  a  gliw. 
FigM,  SM  and  MS,  repccawt  m 
rfmnd  nnall  foinace,  in  two  vcctieal 
(ectisos,  Rl  right  aoglei  to  each 
other.  The  flre-place  ii  Tanked  or 
aidusd  I  the  flame  orifice  a,  i«  in  the 
a»  middk  of  tbe  Amaec  i  b  it  the  feed 

hole ;  c  a  loanel  whi^  serrct  at  aa 
uh-pit,  and  to  ti^plr  air  {  d,  ope» 
ingt  throoch  which  the  air  anivea 
at  the  fuel,  the  wood  being  idaeed 
vpoQ  tbe  vanlt)  i,  knee  hole*  Ibc 
taking  out  tbe  acoru*  frtHn  the  pot 
bottoma;  /,  working  oriSeei,  with 
east-iron  plates  g,  in  front  of  then. 
Under  tbete  are  Uie  additional  otil- 
leu  k.  The  tmc4ie  and  Rune  pad 
oir  throash  tl>e  orifice*  i,  which  ter- 
minate in  expanded  flaee,  where  tha 
■and  may  be  calcined  or  tbe  wood 
may  be  baited,  ^ht  bonra  an 
iufficieai  for  ime  rilriiyiog  operatioo. 
daring  which  tha  glav  it  itinM 
ahoat  aeTcral  time*  in  tbe  earthen  melling  pott. 

ITie  preparation  of  the  diSerenl  ahadei  of  blue  glau  i*  ooatidered  a  ■eecat  !■  tha 
melting  works;  and  marked  wilh  the  following  lettert  i^F  F  F  C,  the  fiMtt)  F  0| 
fine;  H  C,  middling;  0  C,  ordbacy.  A  melting  furnace  oontaining  8  pot*  of  gk«^ 
produces  in  24  hont^  &om  21  cwts.  of  tha  mixture,  19  owta.  of  blue  gl»Vi  and  from 
1  to  ]  cvL  of  acorim  or  «pei*s  (tpeittj.  The  compoiition  tptitt,  acaorcuiig  to  Berthier, 
la, — nickel,  49-0 j  areenic,  ST'B;  sulphur,  7*8;  copper,  1*B;  cobBl^  82 in  100.  Nickel, 
anenio,  amd  aalphar,  are  its  easentutl  oonitituento;  the  rest  are  accidental,  and  oftan 
absent  The  freer  the  cobalt  ore  is  from  foreign  metals,  the  finer  ia  the  colour,  and 
the  deeper  is  the  shade ;  paler  tints  are  euilj  obtained  bj  dilutJon  with  more  glaa*. 
lie  presence  of  nickel  give*  •  violet  tone. 

The  production  of  smalt  io  the  ProMJan  states  amounted,  in  1880,  to  7*621  owta.; 
and  in  Baxonj  to  eesT  cwts. ;  in  1B25,  to  13,810  cwl& 

One  prooass  far  making  fine  injalt  has  been  given  under  Oie  title  Aznaa;  I  iliall  in- 
trodnce  utother  aomevhat  different  here. 

The  ore  of  cobalt  is  to  be  rednced  to  very  fine  powder,  and  then  roasted  with  maoh 
care.  One  part,  by  weight,  ia  next  to  be  introduced,  in  sncoesnve  small  portion^  into 
an  iron  veuel,  in  which  three  parts  of  acid  sulphate  of  potaaaa  has  been  previously 
fused,  at  a  moderate  temperature.  Tha  mixture,  st  first  nnid,  toon  becomea  thick  and 
firm,  when  the  fire  is  to  be  increased,  until  the  mass  is  in  perfect  fusion,  and  aQ 
white  vapours  have  ceased.    It  ia  then  to  be  taken  out  of  the  crucible  iritli  an  ir«B 


GOCHIHEAL.  4tt 

hdl^  the  endble  b  W  fa  ndarfcd  with  mod  •dphiUe  <£  pMuh,  kod  iba  opcratlM 
eonttaoed  h  befbre,  uatll  the  Tmd  b  omIcm.  Tke  Aucd  nnv  conUioi  nilplute  oT 
ColaH.  Mtttnl  talpbKte  oC  poUus,  aad  anenkle  of  iroo,  with  a  litUe  Mbdi.  Il »  U 
be  pnrmixeil,  uid  boRed  !■  *n  Iron  *e*Ml,  vllh  water,  a*  lonf  u  the  powder  eimtiaaet 
nnfb  to  tbe  toaeb.  The  wbite,  or  fcDowiib  white  reaidne^  tai  'te  allowed  lo  tepatate 
flom  tbe  tolnlion,  dtber  bf  deporitfoa  or  lltntios.  Cartioute  uf  poUna,  Tree  Trott 
wUea,  is  then  to  be  added  to  the  eglalion,  and  tbe  earboaale  af  eobali  Ihrowa  dowa  b 
tB  be  tepanted  and  well  wathed,  IT  poaaiUe,  with  wann  water  i  the  *ame  water  ma;  he 
wed  to  waih  other  podlODt  of  the  fnied  BMua.  The  Altered  liquid  which  Srat  paaiea 
It  a  wtniated  Kdatloa  of  tatpbale  of  potaMai  being  etaporated  lo  drjneH  in  an  jtoa  n^ 
•el,  it  mar  be  reeoQTerled  into  acid  (olpbalc  by  (bainf  it  with  oaa  half  iu  weifhl  of 
(dlphDTie  uld  I  Ifcia  «alt  ii  then  ••  uelbl  at  at  ftrrt. 

ne  oirde  of  eobalt  tbw  obtained  eMUaini  no  alekel ;  eo  little  ''ifde  of  iron  it  pr^ 
•eat,  ibat  iaflirioa  of  galii  doea  not  thow  iU  pnanee  |  It  may  eootala  a  Utile  copper,  it 
(hit  metal  exiiu  in  the  ore,  bat  it  ii  eaailr  lepantcd  b^lbe  known  neihoilt.  SumelUMa 
nlphnreled  hrdrogen  win  prodnee  a  yellow  browa  precipitate  in  tbe  tolatioo  of  Iha 
fhted  mau ;  thb,  howerer,  ecmtaina  no  ancak,  bat  it  either  inlphnrel  of  anliinoBf  or 
bUmoth,  or  a  miitnre  of  botb. 

It  baa  been  (band  adTaotageoas  to  add  to  Ihe  foasd  mat*  inlphata  of  iroa,  caleineil  la 
MacM,  and  one  lenlh  of  nitre  when  Ihe  reaidne  »  arteaiate  of  iron,  and  contain*  oo 
ancDiaie  of  cobalt.  There  i*  then  no  oeeaaion  lo  act  upon  tbe  reaidaa  a  tecond  time  for 
•he  eobalt  in  it 

Thin  procea  ii  fonnded  on  the  eircmiMtR&eei  that  tbe  nlplwle  of  cobalt  !i  not  d»- 
ennpoaed  by  a  red  heat,  and  that  Ibe  aneniate*  eT  iroa  aad  cobalt  are  iniolBble  in 


lIO,0<ie  lis.  of  anallt  were  Imported  into  the  United  EingdoiB  in  1B3S,  and  H,949 
were  retained  Gh'  home  eanmmplian.    In  1834,  only  16,223  Ibi.  were  relained. 

tn  )83S,  322,562  lb*,  of  laffres  were  imported,  and  336,B24  are  ttated  to  hsTe  beaa 
retained,  wbid-  it  obnoadr  an  error.    284,000  ll».  were  retained  in  1834. 

COCC0tUS  INDfCUS,  or  IndiaB  berrr,  ia  tbe  fruit  of  the  Xtniiptrwiam  Coctwlat, 
*  large  Irer,  which  growl  upon  the  coaitt  of  Malabar,  Cerlon,  he.  The  fruit  la 
Madisb,  aod  of  the  liie  of  a  larne  pea.  It  owe*  it*  ■areotie  and  poiionaus  qaaliliea  ta 
the  Teselo.alk*line  ehendcal  principle  called  pUrolaxia,  of  which  it  eontaina  ibiiol  on* 
Iftleth  part  of  it*  weight  It  b  totneUmei  thrown  into  waters  lo  inloiieate  or  kill  fithea) 
tad  it  1*  laid  to  have  been  emplored  to  increaee  the  ioebrialing  qiialilie*  of  ale  or  l«er. 
Fit  QIC  ftir  tbii  porpoee  b  prohibited  ij  aei  of  parliament,  nnder  a  penalty  of  2001.  apoa 
ihe  brgwer,  and  EKKN.  npoa  the  teller  of  Ihe  druit. 

COCHINTIAL  wa*  taken  in  Earope  at  finl  for  a  teed,  but  wa*  prored  b;  tbe  obcer^ 
ration*  of  Lewenboedt  to  be  an  intecl,  beina  the  female  of  that  specie*  of  ihieldJooec^ 
er  eoce**,  diacorered  in  Meiie^  so  Ion;  a;a  a*  lOlS.  It  u  brooehl  to  a*  from  Meziec^ 
where  tbe  animal  liTes  apon  the  eaeliu  opmlia  or  iiapal.  Two  torU  of  coehinaal 
are  gathered— the  wild,  from  the  wood*,  called  by  the  Spanish  name  grana  lilttttrai 
tn)  the  caliirated,  or  the  grana  fina,  termed  alio  multqvi,  (rem  the  name  of  a  Mexican 
p«iiaee.  Tbe  fljrtl  b  tmtller,  and  covered  with  a  eottonT  down,  which  inereaie*  iu 
b«lk  with  a  natter  oaeleti  in  dyeing  \  it  yieldt,  tbetefare,  in  equal  weigh^  much  lei* 
eokr,  a>d  b  of  tnftrior  price  to  that  of  the  6ae  codiineal.  Bnt  these  ditadranlage* 
an  •oopeualed  in  fone  meatnre  to  the  grower*  by  iti  bdn|i  reared  more  eaill;,  tnd 
le**  expenuvel; ;  paitlj  bj  the  effect  of  it«  down,  wUch  euible*  it  better  to  reaiat  rain* 
add  at 


.  ile  line  eoebiuoftl,  when  well  dried  asd  well  preiervsd,  ihould  hare  a  mj  colour, 
borderhu  on  purple.  Tha  gray  ii  owing  to  Iha  powder,  which  naturslljr  covera  i^ 
aod  of  wbichalittle  adheres;  lo  nlio  to  a  wuy  fat.  The  purple  ihade  ariiea  bvm  the 
colour  extracted  bj  Uis  water  in  which  they  were  killed.  It  la  wrinkled  with  parallel 
foTTOTl  acKW  iti  back,  which  are  intenected  in  the  middle  bj  a  loiwtadinal  one ; 
h'ence,  when  riewed  bj  a  maniifier,  or  even  ■  iharp  naked  ej^  eapeoially  after  being 
(woDen  by  soaking  for  a  little  in  water,  it  ii  easily  diatinguished  from  the  fsctitiom^ 
saootl^  gfutenin^  black  grainii  of  no  valu^  called  Eait  India  cochineal,  with  which  it 
b  often  snameAllIy  adulterated  bj  certain  London  merchants  Tbe  ^simine  cochineal 
ha*  die  shspa  of  an  egK>  biaeeted  tbroogh  iti  long  ens,  or  of  a  tortoiw,  being  Toniide4 
like  a  ahield  upon  theback,  flat  upon  t£e  belly,  aod  without  winga 
The*«  lemale  iuecta  are  gathered  off  tb*  leaie*  of  the  nopal  plant,  after  It  has  ripened 
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uh-gnr  color,  contlilntlng  the  lUixr  eathiatm.\,  oi  jatftadai  ib«  Mcond  are  blaekiih, 
c«U«d  nigra,  and  tie  wM  ctceenwd,  beiu  probably  driol ;  the  first  are  reddub  bn>v% 
and  reckoned  inferior  to  the  other  two.  The  dry  cochiaeal  bdig  liHcd,  the  diut,  wiib 
the  Imperfect  inaeett  and  fragmenti  vtich  pau  thnmjh,  aic  Kdd  nnder  the  naaic  gf 

Cochineal  keeps  fbr  ■  long  time  in  a  dir  place.  Hellol  Mft  tbU  be  liai  tried  aanc 
130  jean  old.  vhieh  prodaced  the  Mae  effect  u  new  caching 

We  are  indebted  to  HU.  Pelletier  aiul  CaveDtou  Tor  a  ehemieal  IgTeatigalian  ot  eoehi- 
neai,  in  which  it*  eolottng  matter  waa  ikitfultr  eliminated. 

Purified  nlphuric  ether  acquired  by  digeetioa  with  it  a  pUen  jellow  color,  amonnilng 
b;  Dr.John  toonelcntlk  oTihe  weight  of  the  ioKct,  ThuinfWoB  lefVoa  evaponukm, 
■  fhtlf  wax  of  the  lame  color. 

Cochineal,  eibantted  by  ether,  waa  treated  with  alcohol  at  40°  B.  AAcr  30  infanona 
in  the  diseiter  of  M.  CheTreol,  the  cochineal  eoniianed  to  retain  color,  althaueh  the 
alcohol  had  ceaied  to  have  aa;  effect  on  Ii.  The  flnt  aleoholie  liquora  were  of  a  red 
Tc^ing  on  feOow.  On  cooling,  tbey  let  fall  a  gianalar  matter,  Bj'  tpootaaeouB  erapo. 
ratioD,  Ihie  matter,  of  a  fine  red  color,  teparatiEd,  aaauming  more  of  the  crjitalline  ap* 
pearance.  These  spedei  of  crralali  diKOlTsd  entirelf  in  water,  which  they  li|i«ed  of  a 
jellowiih-red, 

lliia  matter  hai  a  rary  brilliaal  purple-red  color  i  It  adhere*  ftroDsIr  to  the  tide*  of 
'te  Teneli;  it  hai  a  grannlar  and  tomewbat  erjMalline  aapeet,Terj  different,  howcTO', 
i>t  allcrecl ' 


id  erjitala  alloded  to  above  ;  it  ii  not  allcrecl  bj'  the  a 
tendbly  attract  moiatnre.  Eipoted  to  the  action  of  heal,  it  meltt  at  about  the  fiftietk 
d^ree  eenti|Tade  (1S3^  Fahr.).  At  a  higher  temperainre  It  twell*  up,  aad  i*  deeon- 
poaed  with  Oe  ptodnOioa  of  carbureted  hydrogen,  much  oil,  and  a  aaMlI  qnaUttj  of 
water,  verjr  tlighllj  acldnknu.    No  trace  of  amnrania  waa  found  In  tluae  pr«dacl*. 

The  ecjoring  prindple  of  cochineal  i*  tctj  lolable  in  water.  By  evaporatioa,  the 
liquid  aunme*  the  appearance  of  ainip,  bnt  never  yieldi  cryttali.  It  requires  of  thia 
natter  a  portion  almost  hnponderaUe  to  gire  a  perceptible  tinge  of  bright  purplish  red  ta 
a  large  bodf  of  water.  Alcohol  ditsolvel  thia  coloring  iubstancc,  but,  as  we  have  »t- 
ready  stated,  the  more  highly  it  is  reclifled  the  less  of  it  does  it  diraolrc.  Sulphuric  etlier 
does  not  dissolve  the  coloring  principle  of  cochiDcal ;  but  weak  acids  do,  poaaibly  owinf 
to  their  water  of  dilution.  No  acid  precipitates  it  in  its  pure  slate.  This  eotoriag  prin- 
ciple, however,  appears  to  be  precipitable  by  all  the  acid*,  when  it  is  accompanied  by  tka 
animal  matter  of  the  cochineal. 

The  affinity  of  alumina  for  the  coloring  mailer  is  very  remarkaUe.  When  that  earth, 
newly  precipitated,  is  pat  into  a  watery  soluiion  at  the  eoloriag  iMrineipIe,  Ibis  is  imme- 
diatdy  leiied  by  the  alomina.  The  water  becomea  cohnlesa,  and  a  line  red  lake  is  nb- 
tained,  if  we  operate  at  the  temperainre  of  the  atmosphere ;  but  if  the  liquor  has  beea 
hot,  the  color  passes  to  crimson,  aad  the  shade  becomes  mart  and  more  violet,  aeeord 
ingta  the  elevation  of  the  tenpoature,  and  the  continaance  of  the  ebullition. 

The  salts  of  tin  exercise  upon  the  coloring  matter  of  cochineal  a  remarkahle  adioD. 
The  mnriatic  protoxyde  of  tin  forms  a  very  abundant  violet  precipitate  in  the  liquid. 
This  preei[Htate  verges  on  crimson,  if  the  salt  contains  an  eiceas  of  add.  The  munatk 
deutoiydc  oTtin  produces  no  precipitate,  tml  changes  the  color  to  scarle^red.  If  gelati- 
nooi  alumina  be  now  added,  we  obtain  a  Ane  red  predpitate,  which  does  Mt  pMt  to 
crfansonby  boilii^ 

To  this  oolouringprinoiple  the  name  eomwuHDi  has  been  giveti,  because  it  forms  tha 
basis  of  the  pigment  called  oarmina. 

llie  process  followed  in  QermaDj  for  making  oarmin^  which  consists  in  pouring  a 
Mrtain  qnantitj  of  solution  t^alnm  into  a  decoction  of  cochineal,  is  themost  simple  of 
all,  and  affordi  an  esplanation  of  the  formation  of  enrmine,  which  is  merely  the  oar 
minium  uid  the  animal  matter  precipitated  bj  the  excess  of  acid  in  the  salt,  vhioh  hat 
taken  down  with  it  a'amall  quaatitv  of  ainmina;  thoogb  it  appestm  that  alumina  ought 
not  to  be  regarded  as  eaaential  to  the  formation  of  carmine.  In  facl^  My  another  prooeas 
ealled  br  the  nameof  Uadome  Cenette  of  Amsterdam,  the  carmine  is  thrown  down.  In 
pouring  mto  the  deooction  of  cochineal  a  certain  quantitj  of  the  binoialate  of  potaaC 
When  carbonate  of  soda  is  added,  then  carminated  lake  alao  blls  down.  Hat  cartniDe 
ia  a  triple  compound  of  animal  matter,  cannininm,  and  an  acid,  appears  from  the  oir- 
enmstance,  that  liqnoti  which  have  afforded  their  carmine,  when  a  somewhat  sbvng 
add  is  poured  into  tham,  yield  a  new  formation  of  carmine  bj  the  precipitation  of  the 
last  portions  of  the  animal  matt«r.  Bnt  whenever  the  whole  animal  matter  ia  thrown 
down,  the  decoctions,  although  atUI  much  chaif^  with  the  colouring  prindpl^  can 
afford  no  more  carmine.    Such  decoctions  nwj  be  nsefnllj  etnplojed  to  mue  car 

minated  lakes,  saturating  the  acid  with  a  slight  f—  ^  •iv.ii  .~  J  ..m:....  ~.i.<: 

ahmuna.    Ilia  preeipitatea  obtained,  on  addinj 
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lOajdoDoteMUiadutiitnm;  bat  the  kmH  qaastitf  of  almnlnkirhMi 
ia  thrsva  down  bj  alnm  in  th>  manututarv  bf  siriDia^  angnient*  ita  t>ii?k  and  vtuht 
It  riTc^  boMca,  A  greater  Iaatr«  to  the  oolor,  aren  though  diluting  and  weakening  it  ■ 

Tbe  earmine*  Ibnitd  In  tin  ibopa  of  Farii  were  «iu7]rsed.  Mid  yldded  the  nme  jt^ 
iva*.  The;  ai«  dMMnpcacd  h;  tha  action  oT  haal,  with  Ihs  diffntfoa  at  Int  of  a  tcit 
■troagandlarb«nin«nnunalnatl«r,  wd  theaof  lalplinr.  A  while  powdar  mnalM^ 
ammatisf  to  ahoM  on*  lealh  of  the  toatler  employed,  and  which  wa«  ftinad  to  be  ala- 
BioL  Other  qnanthie*  oTeamfaie  were  treated  with  a  fotntioa  of  caaMk  polMb,  whleh 
cuB|i]etrlr  dlMolred  them,  with  the  oneptiOD  of  a  beantiral  nd  powder,  not  acted  on  bf 
piiaah  mui  eaaee«inted  aekk,  and  which  w«a  reeefabed  to  be  red  ■olphnrcl  of  meranrt 
or  TcrmilioB.  Tbw  BMtter,  eridrall;  Ibreign  to  the  caraiine,  appean  to  hare  been  mi 
ded  is  Mder  lo  iaereeae  itt  weight. 

The  precefag  obaemtimi  and  eaperiawau  tieem  oaknlated  to  throw  loaM  licht  tm 
the  art  ord)vji«  tearlet  and  erinMa.  The  rormer  u  eSected  bj  eiaphiirin!  a  eoehlned 
taib,  to  which  there  have  been  added,  in  detenninate  pniporlioni^  addalou  tartrate  of 
totash,  and  sUiti-wintlie  deoloiyde  of  tin.  The  elleet  of  theae  twa  aalti  b  bow  w«I 
bvn.  The  (bnmer,  a  eomeqnence  of  ita  eieeo  of  acid,  tendi  to  redden  the  eolot^ 
ud  to  pcedpitate  it  alonf  with  the  animal  owlter;  the  latter  act*  in  the  nne  nnnaer, 
at  irat  br  ii>  eteen  of  acid,  then  hj  the  mrde  oT  tin  which  (Uh  down  alao  with  iht 
euiniae  and  animal  matter,  and  ia  flxed  on  the  wool,  with  which  il  hai  of  itielfa  itrau 
lendencr  to  comHae.  MM.  Pelletief  and  Carealflii  remark,  that  "  to  ahtata  &  beanlirbl 
■hade,  the  nariate  of  tia  omtbl  to  be  entirely  at  the  nuimnm  of  DXTditemeat  t  and  II 
ii  ia  realltr  In  tUa  atele  that  it  mnit  ciiil  ia  the  aolntkin  of  tin  prepared  according  In 
Ae  pmponiMa  preaeribed  ia  H.  Berthcdlet'i  InUiar  on  djrclag." 

We  beaee  aee  whj,  in  dreiac  tearlet,  the  eaiplorment  of  alnm  b  earcfblTT  avoided,  m 
■Us  Hk  Mvda  lo  eoBvert  the  afaade  W  a  crimioa.  The  preaence  nf  an  alkali  wonM  aeem 
ha  In  be  (hared.  The  alMi  would  oeeafion,  no  donbl,  a  cripnn-coloicd  bath  <  hot  il 
vaaU  be  eai^  in  thit  caw  to  rcitore  the  color,  by  atiDit  a  brte  qnaniitr  i^  tartar.  We 
■hoaU,  iberefore,  proenre  the  adrantage  of  baring  a  bath  better  charged  with  eoloHng 
Batter  and  animal  >abaune&  It  it  liir  eiperienee  on  the  large  teale  to  detenuine  tUa 
poiM.  A*  to  the  earth;  Mlb,  thej  mntl  be  carefbDr  avoidedt  and  if  the  watcra  be  m- 
ItaiiiA,  H  wMld  be  •  reaoon  (in  addiog  «  Jttle  alliaU. 

To  oMain  crimaon,  il  is  niflMent,  aa  we  know,  to  add  alnm  to  the  coehinea)  bath,  m   ' 
to  boil  the  acarlei  cloth  ia  alnm  water.    Il  h  abo  proper  la  dlminiah  the  done  of  the  Mtlt 
of  lia,  nice  il  i*  pmmtto  coantenet  the  a 'lioB  of  the  atom. 

The  alkali*  ooght  to  be  re}Mted  at  a  neaM  orchaafing  aearlet  to  crinaoBi  In  Ihel, 
BinaoH  I9  thit  pTOctto  eankot  be  permanent  colon,  at  ther  pati  bio  redi  bjr  the  aetiM 
•Taddi. 

Accoiding  to  H.  Ton  Grolthosa,  carmine  ma;  be  defaived  of  ita  golden  shade  bj 
■Mnooia,  nnd  sobseqneBl  treatment  with  acetic  acid  and  skohul.  Since  this  Act  waa 
Mde  kaowa,  H.  Beraebd,  color  Bwher  at  Halle,  has  prep«red  a  moat  beaatifU 
cnniae. 

The  offieera  of  Her  Hajes^s  CntuAt  bare  MdT  detected  a  irttem  of  adallentinf 
nduneal,  which  has  been  pncliacd  Ar  ma*r  jf»tt  npon  a  prodigkiiii  Male  br  a  merean- 
lilebodselD  I^oadon.  I  have  analjrted  about  100  tampte*  of  soeh  eoehineal,  Ihm  Whiek 
k  mean  that  the  eenoine  article  it  moitteaed  with  gam-wtler,  agitated  in  •  bn  <r 
letucT  bK  flia^  wHh  tnlphtia  of  baijta  la  flna  powder,  afberward  with  bone  ol  ivory 
bliek,  tagive  it  the  appaaranee  of  iMjinieoaliiaeiU,  aiid  then  driad.  By  this  menoa  abont 
it  per  gant  of  worthleas  bean  spw  it  told  at  the  |>rloc  of  ooshineal,  to  the  enrichmaot 
<f  the  lopbistieMori^  aod  the  di^fraoe  and  injiiry  of  British  trade  and  minufaetoreA 

The  sfiedAo  gnvt^  of  gennine  coehinea]  u  l-ii;  that  of  the  eoehinenl  loaded  with 
tha  birytte  solphat^  I'SL  Tbis  wis  taken  in  oil  of  turpentine  and  redoced  to  water  at 
Uilj,  bcuaiwe  the  Wazv  fat  o(  Ihe  inseoti  prevoat*  tha  intimata  contact  of  the  latter 
liquid  with  iham,  and  Mu  reaitv  expulsion  of  air  from  their  wrinkled  turfue;  "Vhty  are 
Mt  at  all  •etednpoabT  the  oil,  bat  are  rapidly  altered  by  traler,  espeoially  who  the/ 
kara  been  ganniid  ana  barytiSud. 
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IS  the  year  1T8A,  there  wee  iinportrd  into  Europe 

„ raluauf  15  millions  of  friinoa.     Il*  hlpli  price  had 

k*  s  iDDj  time  iodueed  dyen  to  look  out  fur  cheaper  aiibstituUa  in  dy«ia;;  red,  and 
■nee  leience  baa  introdnoed  so  maav  Improvementj  in  linct4iriil  prooaase^  both  miiddw 
ud  Is*  have  been  SMd*  to  suparaede  ooehineal  U>  a  ver;  grant  extcnL     Ila  priee  haft 
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•MinqBMiaBaf  thia*Bb«tJtirtioa,HW<OMfromnai«  ■oaMMftil  moteof  wMnAte 
fallMi  terj  gnatljr  of  Ut*  jcui.  la  Judmt,  186%  tlM  nrlon  of  Hoodanw  «MlnH^ 
niDKsd  from  Sk  M  tn  fia  per  lb.,  and  HeziMM  from  to  1«t  to  t«  M  )>«r  tfa. 

COCOA,  ffTEAlUNE,  and  ELAINE.  Mr.  Sotmn  obUined  a  pMenl  in  BqMcMta^ 
Has,  fbr  in^iiB  thcK  tuNful  uliGln,  by  tha  fbOowing  pMCMi  i — 

He  takca  the  (akalaBCa  called  eaeoa-BDt  dl,  in  Ihe  iuMorianl,iB  whidillbiin|MMBl 
Jato  lU«  couBt,  aari  lolMiU  U  W  •  (Kraft  hydmnlie  prcMUre,  havin^made  it  nf  ta  wal 
pMkagCB,  8  M  4  iMfeet  wide,  S  feet  lo^,  and  1  or  !(  Inchca  thick.  These  padn^M  •>* 
IbrDMd  bf  fint  wrapping  np  Iba  lald  rabatanee  in  a  111011;  linM  doth,  of  ckae  inlnt^ 
and  ihen  taaaontward  wrapper  of  ttrong  tail  e)ath.  The  padagMarctoto^eedddi 
'kj  aide,  in  Biajile  rmn,  belween  the  pbua  of  the  preM,  aUowing  a  omH  ipaec  betwcM 
Iba  padugm  Isr  the  cacape  of  tbe  date. 

liie  icDiperature  at  which  thepmiure  is  begnn,  ilioald  be  Ihun  aboct  BO  to  SA  detreaa, 
w  in  aumaier  •■  nearlf  at  this  pitch  u  can  bp  obtaiBad,  aad  the  paokasea  of  the  laid 
NbMUM  intended  fbr  prenure,  ihonkt  be  eipoaed  Ibr  sererai  faoui  pmiotnlf  ta  abont 
the  aaoe  innperatare.  When  the  pMkaftM  win  n«  lanf«r  peld  Ihor  oQ  or  claloe  fit^ 
at  thia  leoipmtafc,  Ithtn  he  gradaaJI;  mind  1  bat  il  rant  alwi  time  eieeed  SB  d«|n«e% 
waA  the  lower  the  twnpentora  at  which  tbe  srpBratioB  cab  be  cA«t«d,  the  better  wlU  b« 
Um  qnalitj  of  the  oil  eiprened. 

Wkea  the  pMkacea  are  nffldntlj  prwsed,  that  fi,  when  the;  wiD  giTt  Ml  no  man 
dlfOTTield  honlfindnipiukinf  ititemli,diereiidaamlo  tbemf»tobe(ah«n««and 
deamed  and  porifled,  which  li  done  bj  melUnit  it  in  a  wdl-tianed  copper  veaael,  «U<A 
It  iied  in  an  onter  VEmel,  hartng  a  ncant  apace  between,  doaed  at  the  topi  late  wbidi 
•team  ii  admitted,  and  Ibc  heat  b  kept  np  noderaielr  for  ■  aafflcient  time  to  bDow  the 
imporitie*  to  aDb'ide,'  bnt  If  aatQI  higber  deorvc  of  psritT  t*  required,  it  iiuutiMaiTto 
pait  il  ihton^h  fltlm  of  thick  flannel  lined  ^ib  blotiin;  paper. 

Having  been  thM  cIcauH  or  pnrifled.  it  b  lit  for  the  manafbctnie  of  eaadlei,  whidk 
■re  made  b;  the  OTdinarf  procew  ued  in  makint  tnonU  tallow  candlea.  Hnrinf  drai 
dkpoMd  of  the  rteaiiae,  or  whu  ia  called  the  firat  prodnel,  he  proeeedi  with  the  chine 
w  <&  exprewed  from  il,  ftod  which  he  calls  the  teeond  prodnet,  a*  fotlowi :  that  is  to 
■ar,  be  pnriltai  it  bjr  an  admiMare,  accoidiBg  to  iKe  defree  of  Ila  apparent  fonlness,  of 
Oom  1  to  2  per  cent,  bjr  we^t  ef  Ike  snlphnrie  neh)  of  eommeree,  ofaboot  l-SO  speeiie 
gniTitj,  diluted  with  six  ttmea  its  weight  of  water.  The  whole  is  Ihea  to  be  ylolentlT 
agilated  b;  meehanieal  means,  and  be  preftrt  fbr  this  purpose  the  use  of  a  T«Mel  eon> 
(tmeted  on  the  principle  vS  a  common  barrel  chum.  When  saSeientlj  agitalcd,  Il  wiD  ' 
have  *  dirt;  whitish  appearanee,  and  is  then  to  be  d  awn  off  Into  another  vend.  In  whiek 
it  is  to  be  alhiweil  to  settle,  and  anr  aenm  that  rises  is  to  be  carefalty  taken  uif.  In  a 
da;  or  two  Ihe  imparities  win  be  depoaiied  at  the  bottom  of  the  oi),  whieh  will  (hen  be> 
eomeclear,  or  Bcarlj  so,  and  it  is  («  be  Altered  throngh  a  thick  woollen  ek>Ih,aflciwIIiA 
it  will  be  fit  for  borning  in  ordiaarT  tampa  and  fbr  other  uses. 

The  process  of  aepatating  the  dalnefltNa  the  stearlne,  brpremtrc,  ia  manner  afom- 
■aid,  had  aerer  before  been  applied  to  the  sabManee  called  cocoa-nut  (hI,  and  eonaeqnentlf 
00  product  had  heretofore  Men  obtained  Ihercbf  ih)m  thai  subsunce,  fit  for  being  m^ 
aafhetDred  iahi  eaadlM  in  the  ocdfamy  war,  M^lbr  being  raflned  bj  anj  of  the  nsurf 
o  as  to  barn  In  ordiaaiT  lawp%  both  which  olneeU  are  obiaiaed  br  tbi*  netbod 


Taadle*  well  made  fhm  Ike  abo^  material  are  a  Tery  superior  artide.  The  light 
produced  is  more  teinaat  than  from  the  same  slied  candle  made  of  tallow ;  the  flame  b 
perfbethr  eototless,  and  the  wiek  temaias  fVee  fhim  ebder,  or  any  degree  of  fonlness  dn- 


COFPBB.  The  cdtee  U  the  teed  oT  a  tree  of  the  Ibmily  rMatim,  and  belongs  lo  the 
Pentandria  monogTa<a«f  Uanmi*.  There  are  semal  speetesorthe  gcnni,  but  the  on^ 
one  eiiltirated  Is  the  C^faa  JtrMca,  a  natiTcof  Upper  Ethiopia  and  Aralrii  Felix.  R 
Haes  to  the  height  of  19  or  20  feet ;  fis  tmnk  sends  Ibrth  oppodie  banebes  in  pairs  abova 
and  at  right  angles  to  each  other;  the  leares  resemble  those  of  the  eocniDon  lanrel,  al- 
IhiMgh  not  so  drr  and  thkk.  From  the  sugle  of.tiie  leaf-stalks  small  groops  of  iriiite 
Sowers  issue,  which  an  like  those  of  the  Spanish  jasmine.  These  flowera  ftde  varr  sooa, 
■ad  we  repheed  b;  a  kind  of  fVah  aol  natika  a  chcrrT,  whick  eontaiao  a  ^elknr  ghir; 
■aid,  eUTelopiag  two  small  seeds  or  berriea  conres  npon  one  ride,  fiat  and  fotrowed  upM 
the  other  in  the  direction  of  the  bmg  axis.  These  seeds  arc  of  a  homr  or  cartilagiaone 
nature;  they  are  ^aed  together,  eaeb  being  surrontulcd  with  a  peculiar  eoriaeeous  meto- 
trane.    Thejr  eoruUtate  the  coffee  01  eommeree. 

It  was  not  till  towards  the  end  of  the  ISth  eenlurT  that  the  coffee-tree  began  to  be  col. 
flvated  in  Arabia.  Hiiloriaai  ninallr  ascribe  the  diseorcrj  of  the  nae  of  coffee  as  a  be- 
Tetage  to  the  superior  of  a  monastry  there,  who,  desiroos  of  prcTcnting  the  monks  from 
deeping  at  thrir  noctamal  serrices,  made  them  drink  Jic  iDfusion  of  coffee  upon  the  ra- 
port  cf  shepherds,  who  pretended  thai  their  flocks  were  more  liTclf  aller  browsing  on  the 
nil  of  that  ilant    The  use  «f  o^ee  was  toon  raj^r  spread,  bnt  It  encountered  mneh 


■Membliek    DBd« dw Nipt o(  AraiiraUi  IILtlumnlti  nrMoMd  alBWlodiiitallUMao 
fceJMmtM,  aad  thi*  Mt  «f  wpprewinn  was  i«mw«<  OMar  the  miBeriir  «f  UakMBct  IT. 


II  «U  wit  tm  1S&4,  Dndtf  Sc^au  lite  GrMl^thalUadiWtii«ar«aae««MaMMdil«dia 
CoMiaatiwiple;  widacantBrj  cUfMd  bdta«ilin*kMwnia  LoadMudParii.  Sotr- 
■M  An  MlndnQMl  iu  dm  ibIo  tha  lalter  «iCT  in  1MB,  aad  is  167Z  aa  Afmaaiu  aalak. 
liakad  the  flm  t«fk  at  Ike  bir  of  Saint  OenaiN. 

When  coffee  beeame  aoaiewhat  vf  a  aeeeiiary  «f  life,  Ihn  Uw  InBanee  xX  haUt 
aaoa^  the  people,  >U  the  Enropeaa  fovcta  whe  had  coloaiei  betreen  the  trapica,  pio- 
iadodtoGniplBatatioaaaf  cofliM-lnaaia  thiw.  TheOaleii  v«e  the  Ird  wbo  Inaa- 
peited  Ike  eoBee  plaat  from  Uoka  lo  Bataiia,  ead  Ihm  Balaria  to  Aurteniaiii.  I> 
ITU  the  mafiMralea  of  that  dt;  leal  «  not  lo  Lo«k  XI7q  which  be  caMid  to  ha 
flaaladlatbaJatdiad«BaL  TUt  bcea^  tha  paiaaa  VoakeralllhaFreacheMlbaH**- 
latiaaab  MartiaivM. 

Tha  Boat  exlea^e  colture  of  aoffcc  ia  (till  ia  Aiahia  Fdix,  aad  priuipall]'  ia  tha 
Uagdom  <^  Yemea,  towaidi  the  eaatooi  of  Adea  aad  Moha.  Althoaeh  Iheae  coaBliiaa 
an  veiT  hut  ia  Ihe  plaiai,  Utaj  poiarw  aKMataiaa  whata  Ibaair  it  aild.  The  codee  ia 
■Mandlf  «ni»ii  half  waf  op  «a  thair  *lopM.  Wh«a  eahtfatari  oa  the  knm  fiaaada  it 
M  alwaja  nrraaaded  \^  laiie  tnea  which  Acltcr  it  fim  the  torrid  idb,  aad  ptaeaat  Hi 
ftmit  fhm  witheriac  bafora  thaii  aMnrilj.  The  hanwtkiathcrad  al  Uvea  pwiodai  tha 
MNt  eeaudenhle  occur*  ia  Mar,  wlwa  tha  taappf*  bafia  tv  apraediait  doiha  aadar  tha 
Keea,  thca  ihaliiag  the  braadiaa  nroacljr,  to  aa  lo  ^le  the  Irak  drof^  which  IbcT  colleat^ 
aad  espoN  apoa  nil*  U  drj.  TbqF  thea  pMa  ovei  the  dried  harriea  a  ittj  hcafr  MU*r» 
la  Weak  the  eoTelopa,  which  are  aftennidi  wiaiwwcd  awar  with  a  laa.  Tha  ialaaior 
be«Hi  iiafaift  dried  belhre  beiaf  laid  op  initna. 

Ik  Ddoarani,  Berbiee,  aad  enow  ef  oar  Weat  India  idaadi,  whne  nmch  piod  coflea 
la  BOW  raiaad,  a  didercM  aiode  ef  UaatiOR  the  p<dp7  frait  aad  cnria^  the  bean*  ia 
adopted.  Wbea  the  dterrrJoohiaf  benr  kai  uMmed  a  deep-nd  eolor  it  i*  gathered 
a»d  iaMMdialdy  ubjected  to  the  opaatioM  of  a  aiill  ewipoaad  of  two  weodea  rolleiai 
bniibed  with  iron  plalea,  whieh  reroln  near  a  third  iiad  roller  ealled  the  cAapa. 
Tbe  berriea  are  Tad  into  a  hopper  abora  the  rollen,  aad  fhlliag  dowa  between  then  aad 
the  elM>p<,  thcf  are  UrippH  of  their  outer  ikin  aad  pulp,  while  the  twia  beaaa  are  a^ 
lanted  rnm  aaeh  other.  Thcea  baaw  thea  Ad]  apoa  ■  ifere,  which  alknra  the  akia  aad 
the  palp  to  pata  throoKh,  while  the  hatd  baaai  aeeamalate  aad  are  prognaaireiT  •U 
•far  tha.  edge  lalo  haaheu.  The;  are  aeU  iteaped  lot  a  aight  ia  waltf,  tboroagMj 
wacbed  in  lb«  aHning,  aad  afterwandi  dried  ia  the  nu>.  Ther  are  aow  icadjt  for  tha 
peeGnc  mill,  a  wooden  edn  wheel  laraed  vertlsaDj  bf  a  borae  folcad  to  the  estrenltr  ef 
■a  boticoalal  aiih  la  m*en[u  ever  the  eoSee,  it  bunU  and  delachet  the  eoriaeaolt 
Mr  paicbnwat-IDce  dda  which  nuioiindi  each  beminiherieal  bean.  It  ii  thea  flatd  ivm 
themeaibna<wbrawiDaowiBfiaBchiBc,io  which  bar  piecetof  linmadeAwtloaaaala 
ai*  OMaed  lo  revdre  with  ^rent  *ehidtT.  Com  IWnaera  woald  aaavee  better  thaa  lUa 
lada  taWMaat  «f  aegiu  iareBtioo.  The  eoOce  ii  laaDf  ipraad  apon  Mala  m  labla^ 
T/tkxA  deaa,  aad  packed  ap  (br  ahipoietiL 

The  awal  higUr  wtaaowd  aaOba  i*  that  cf  Hoka.  It  Lai  a  waller  and  a  roa^a 
bean)  a  more  agraaalda  taala  aad  aateH  Ihu  aar  ether.  Iia  jolor  ii  fellow.  Ned 
te  it  in  Eucnpeaa  repnIatiBa  are  the  Martiniaaa  and  Boarboa  eoffeaa)  the  former  la 
huigcf  ihaa  tha  Arabia^  and  Bwre  oUoog  \  it  ii  nMaded  at  the  endag  it*  eolar  ia  graa^ 
wh,  and  it  praMma  alatort  nlwari  a  (ilrer  irajr  pelliele,  wbieh  eecMa  off  in  the  raaHi^ 
"      ~      '  ~  aieat  to  the  Hoka,  ftom  which  il  origiBallT  •! 

.    .    _  .     two  otHHtia*  poUad,  a  '  ' 
&BD  the  preeediag. 

The  eaffe»4iaa  flowfahea  ia  USr  dWriita,  lAwe  it*  root  eaa  be  kept  dir,  while  Hi 
leare*  are  refreehed  with  freqaenl  thowerL  Ibfckr  ^roand,  with  rich  Jeceapoaad 
OMnU  in  the  fworea,  agieea  bert  with  it.  Tbangh  it  wanld  grow,  a*  we  haie  vid,  la 
the  height  of  IS  or  20  feet,  yet  ii  i*  ntnall]'  kept  dowa  bf  Fiaaiaf  lo  that  of  Are  feali 
br  iaereaaiag  the  pnlnctifn  of  tha  linit,  aa  well  as  fiir  the  coBreaicace  of  era^ 
]Mng.  Il  befria*  lo  jield  frail  the  third  Tear,  bal  it  not  ia  fttl  beatiag  till  the  UU, 
doea  not  Iluire  h«Toad  the  Iwealj.linh,  acwl  b  naelee*  in  geaetal  at  the  thirties 
In  the  coOee  hoibaodtr,  the  plaau  (honld  be  plaod  eight  het  apart,  a*  the  Ireea  throw 
ant  eiteniira  borizoatal  braaehei,  and  ia  hole*  lea  m  twelve  feet  deepi  lo  teenre  a  eo^ 
•tant  lopplr  of  ndMiva.  • 

Coffee  ha*  bean  analfied  b;  a  great  naaT  chtmiau,  w 
retail*.  The  beat  ai^tlraiB  peilwpa  ii  that  of  Sduader.  He  [oaaa  ittai  lae  raw  oeaa*. 
diitilled  with  water  ia  a  relorl  eowunnaiealtd  lo  it  their  laTor  end  readered  it  iwliid. 
wheace  the;  aeem  lo  aoaUia  mae  volatile  oiL  Ob  reboiltaff  the  beaoa,  fllleriag,  and 
eraporatiag  Iha  liqaor  lo  a  *imp,  adding  a  little  aleahd  till  no  aiore  ■alter  waa  ptctt 
_:.-.-j    -_j  .. '-- -o  drjBcai,  ha  obUiaed  17-68  tierce,  af  a  TBltoWi*. 


.„  Google 


tiroirn  trinaparmt  cxtriMt,  wbieh  omuUtutei  tha  (Aiarset«rMe  part  of  adb«,  Ihavgh  it 
i>  not  In  thnt  gute  the  pnra  proxiiDiit«  prineipls,  wiled  M^t^M  It*  moit  rarmrksbl* 
reaclioii  ii  it*  prodadnf,  with  tralli  Qte  jKotcajit  mnd  tbc  pemjda  nOli  of  iron,  m  inc 

rin  pcM  color,  while  ■  dirk  ^ma  precipitate  Uli,  vhieh  re^iMolTei  when  an  acM 
ponred  into  the  liquor.  II  prodaeet  oa  the  adation  of  tbc  talia  oT  eopper  Marcdir 
aar  effect,  lilt  an  alkali  be  added,  when  a  rttj  beantilU  green  color  ia  prodaeed,  wbkb 
wmj  be  emploTed  in  painting.  CoffM  beam  contain  alio  a  reain,  and  a  IbttT  anbataaM 
aomewhat  like  snet.  Aceordint  to  Roblqnct,  ether  eitraeta  from  coffee  beant  nearijr  10 
per  cent.  oT  nain  and  fkl,  bat  he  prabaUr  exa^ceraie*  the  amonnL  Tba  peealiar  nib- 
■tasee  cafeine  contained  In  the  abore  extnwt  it  cnvtalllnUe.  It  il  remarkable  n 
Kfard  (o  eoapMlIioa,  that  after  nrea  and  Ibe  nrie  acid.  It  la  aawo;  organic  prodoeta 
the  riebett  in  aaMe.  Il  wa*  dlaeoreied  and  deaeribad  in  18S0  bjr  Ru^.  II  doca  mot 
powew  alkaline  propertiet.  PMt  obtained  onir  M  traini  i^  eaMne  Ihn  eU  ponnda 
at  eoflee  beaaa.  There  ii  alao  an  acid  in  mw  coffee,  to  whkh  (be  name  of  Mrtic  odd 
hai  been  giTsn.  Wban  diatilled  to  dirncM  a«d  deeoBpoaed,  it  bat  tb«  amdl  oT  raaated 
eoffee. 

Coffee  aadcTjoea  Impoitant  eban^  in  the  pmcea  cf  raaatinf.  When  it  it  roaited 
to  a  jelloviih  brown  il  iMei,  according  to  Cadet,  1!|  per  cent.  oT  ita  weigkt,  and  it  It 
lUa  ttale  diSenll  la  grind.    When  nMUted  to  a  cbetUut  brown  It  loaei  18  pereeat.. 


■BB  WBcn  n  uujuuiBB  cnuivij  oiaai,  unniBa  noi  ■»  au  canmuasu,  n  nwm  wmi  mo  ^r  ^mb 

S^iader  bai  analraad  natted  eoffee  eompaiatiTCiy  with  nw  etdfee,  aid  be  fbnad  I> 
Ibe  irtt  I2|  per  eciit.  oT  aa  exinel  of  coffin,  tolable  ia  water  Aad  aleobd,  wUek  poa- 
MMCt  nea^  Ibe  propertiei  of  the  extract  of  tbc  raw  coffee,  alihan|b  it  baa  a  deeper 
brow*  color,  ami  aoAent  more  rcadltr  In  ibe  air.  He  Ibond  alto  1(K4  oT  a  bladriik 
browB  gum  t  S-T  of  a>  oxjgeaaUd  eitracl,  or  ratlier  opoit  Jew,  tolable  in  almhDl,  inao- 
iable  In  water  I  S  oT  a  Alt;  tttbttaaee  and  raring  69  oT  bamt  vefetaMe  fllNre,  inaoliAla. 
Oa  ditUlliat  roatted  eoffee  wilb  water,  Sebnder  obtained  a  prodact  which  eoaiained  th« 
•rrawlic  principle  of  eoAe  i  it  reddened  lilmtu  paper,  and  exhaled  a  ttrong  and  agre*- 
•Me  odor  at  roatted  eoffee.  If  we  loatt  eoffee  in  a  retort,  Ibe  firtt  portlont  of  tlie  aiiK 
BUie  priaci|de  of  eoffee  condcnte  into  a  jtOaw  liquid  in  the  reeeircr  t  and  Ibete  mar  ba 
added  to  tbe  coffee  roatted  in  Ihe  eooinKn  way,  ftom  whieb  tbit  matter  bat  beea  expel- 


CkcMTix  affiiaed  that  br  tbe  looting  of  eoflee  a  eertaia  ijnaniiij  of  tannin  potaeatiaff 
the  propert;  of  predirilatiBi  felaljn  it  leaerated.  Cadet  made  Ibe  tame  ofaaemtio^ 
and  (bead,  moreorer,  that  the  lanain  wnt  moat  abundant  in  Ihe  Hghtlr  roaitad  coffee,  and 
dial  tkere  wat  nearif  none  of  it  in  coffee  h^f  roatted.  P>tm«  and  Sebrader,  on  Ibe 
•oBtrarf,  ttata  that  aolnlioB  of  gelatin  doca  not  praeipilata  either  the  deeoetion  of  roatt- 
«d  caAM  or  the  aloofaolie  extract  oT  Ihit  coffee.  Rnn^e  likcwiie  aaKTU  that  be  eonU 
•Main  no  predpilate  with  Keiatin  |  but  he  tayt  that  atbnmen  tweeipiialet  from  the  do>. 
eoMion  of  loailed  coOba  (he  tanehlnd  of  tannin  at  is  piecipiUted  tnm  nw  coffee  by  Iba 
,  ntelale  ef  lead,  and  tet  (Vee  ftou  (he  lead  b;  nLpbnreled  hrdn^en.  With  tfaete  retaK) 
■IT  own  ex|Lii«uuU  a«Tce.  Oelalin  eatainlf  loct  not  diitarb  dear  fnfaaion  of  rotlrf 
eodae,  hot  the  tallt  ofiroa  bladien  it. 

Sebrader  endeaTM«d  to  roatt  acpnratelj  the  different  prineiple*  of  cofTe^  bnl  nooe  at 
Ihem  exhaled  Ihe  artmalie  odor  of  roatted  coffee  eieepl  Ihe  homy  BbrouB  matter.  He 
Aerdbre  eoadudel  that  ttiia  inbilanee  eontribalet  mainly  to  Ihe  chuacterlitic  ta>te  of 
roatted  eoffee,  which  cannot  be  Imiialed  bj  any  olher*e^tahle  matter,  and  which,  atw* 
hare  aeen,  thould  be  ateribed  diefly  to  Ihe  altered  eaTeie  acid.  Aeetwdjoit  to  Oarol,  wa 
uy  citradl  Ihe  cafeine  wilhoat  allttatioa  friHn  roatled  eoffee  by  preclpilating  lu  deeoe- 
lian  by  mbaeetale  of  lead,  trealing  the  waabcd  prcciialate  with  tnlpboretcd  faydiogc^ 
and  eraporaling  tbe  liquid  prodnct  to  drynett. 

Of  late  yean,  maeh  u^eanlty  hat  been  expended  In  contri*tng  Tariona  fbrma  of  am. 
ntua  fbr  making  inrDrioai  of  coffee  tbr  the  taUe.  I  hare  tried  moil  of  them,  and  ttnd, 
alter  all,  none  m>  good  ai  a  taflHirt  a  la  BdiM/,  (be  coffee  'ngpu,  with  the  perforaled  Ita- 
plate  itniner,  etpeejally  vita  the  ffltered  liqnor  U  kept  iiinmerinjt  in  a  eloae  vessel  aet 
BTCT  a  lamp  oi  ileam  pan.  The  otefal  and  agreeable  matter  in  eoffee  ia  Tcry  tolBblc  i  il 
tomci  <^  with  the  Aral  waloa  of  iafntion,  and  needi  no  boiling. 

To  roait  coffee  rifhtly  we  tboold  kcepln  Tiewthc  proper  objeela  of  tbiaproeett,wbid 
are  to  derelop  lit  aroma,  and  dettroy  itt  longhneia,  ao  that  it  may  be  readily  ground  to 
powder.  Too  much  heal  detlroyt  (hoae  prlnci|de«  which  we  cbonM  with  to  pmrrTc,  and 
nbgtitotet  new  ooea  Which  bare  nodiing  !n  eomcaaa  with  Ihe  firti,  bot  add  a  diaagrcea 
hie  empyrenitatie  taile  and  tmell.  W,  on  the  other  hand,  the  inwneu  or  green  nera  ii 
not  remored  by  an  adequate  beat.  It  maiki  the  flaTor  of  Ihe  bean, -and  injures  tSc  bcr 
iragc'madc  with  it.  When  well  roatted  in  tbe  aheet-iron  eylindera  set  to  rcTolve  over  a 
■fc,  it  thould  h*Te  a  voifbim  chocolale  color,  a  point  readily  hit  by  experienced  rooitni, 
who  aow  manage  the  bniioeaa  lery  wall  Ibr  the  principal  coffee-dealera  both  of  Lond^ 
•■d  Pari^  to  Ibr  !•  my  jadgnent  can  detennine.    Thedevelopment  of  the  proper  aionn 


fa  a  «ritarioa  by  wUak  eoA*  rowtan  freqnentlrNgiilata  tMr  opcnUoni,  Whea  ft 
IwM  more  than  10  per  Mat  of  Ita  weight,  eolTee  »  ran  t«  U  iujurad  Itibould  nefw  ■ 
W  croBBd  till  mm*diat«tr  btfon  bfukML 

Cebic'iTMWtaftbeptoeeHef  nDtritioiibiT«Klv«iifr«b  Intamt  to  ■Ter7aiiel7ni 
ol  utMwaf  food.  A  vater;  tifMon  of  ocffNMaud  in  almoat  «t«i7  eoantry  u  • 
WwegUi  ud  jet  h  b  nMwtalD  vhMker  it  k  an  arliel*  «f  Bntritioa  w  mtrtij  a  eoif 
d^MBt.  A  orinnta  examisatiin  oT  the  raw  aeed,  or  eotha  beaa  aa  it  ii  oallMl,  taiut 
MMade  the  detannf nalioB  «f  tlut  diapolvd  point  OaKelDe  ii  tlie  prittdple  beet  known, 
Mag  aioat  oaMl*  Mparalad  frmn  tha  other  aubetanw^  rcoMiaK  moat  pcrwerfullr  ebemi- 
mI  rvagMit*,  ud  bj  awrnning  a  afjitalUno  atate  la  diMOvaraUa  in  veij  uuaJl  quan- 
ta oonaUtnentB  of  eoAa  are;  t  FeprtoUt^OniH  vUob  ta  the  largMt  eonatttaen^ 
being  an  olaatie  bomyaabetanMbla  whidi  the  other  aohataneca  are  ineotporated.  If  wa 
drj  the  been*  at  the  beat  of  b<dli[^  water  for  aeveral  weak*  we  ean  eaeQj  rednee  them 
to  a  Sna  powder,  and  bj  waeUog  with  ether,  and  then  boiliog  in  alaohol  and  water,  we 
axtraattheeolubie  matter  fron  the  fibrine,  vliieb  niaj  tlien  be  tiofled  with  weak  eolntiofl 
ef  potwh,  and  aftarwarda  weak  mnrlatie  aaid,  aa  long  aa  anj  matter  ia  takes  a|k  ~ 
Bnrifiaation  being  eomfdeted  by  baiting  ia  water  the  4brine  reeaaina;  and  wbu 
bad  in  a  mortar  reeemtJMelareh:  wben  roaatad  it  nreaoat  the  odor  aearir  of  wi 


in  a  mortar  reeemtJMelareh;  wben  roaatad  it  giraaoat  the  odor  nearly  of  w 

■•  AtlymoMir.'  the  beaoedigeMed  in  ether  giro  oat  a  jellow-eobrad  matter,  wmea 

•Taporntion  beeomee  bvttery  willi  an  odiv  «  raw  eoffoe,  and  amonnia  to  lOfl  of  the 


t.  Ca^aiiu;  the  etharael  aolnlioD  oDotaina  eaftaina,  wbieb  may  be  ramoid  by  ahakiog 
whk  a  aoloUon  of  walen 

<  Ztfwmindt  ia  addition  to  an  aeU  wbieh  agnga  in  ib  propertlea  with  the  aiid 
fannd  IB  oak  and  dnebona,  we  find  in  the  coffee  beana  ligamine  aimilar  to  that  of  baane, 
Tba  lagamioo  eontaina  aulphar,  which  k  the  eenae  of  their  blackening  a  aUrar  Toael  ia 
which  the  beaai  may  lie  boiled  with  an  alkalu  L^nniina  and  eaflcine  are  the  only  nk 
trogeooue  eoMtituenta  ofoolTee  bcas^  ooDaaqDenlJj  the  only  lubitaBoeawhiefa  eouid  be 
natritton^  but  they  are  not  eolnble  in  bat  water  ■■  they  eiiat  in  roaatad  ooOh^  and 
tberefon  it  may  be  reckonsd  meralj  an  exhilarating  boTarage. 

Roaatad  coffee  affuniaa  mach  rioher  infuaton  to  iMt  water  oootainiaga  minnta  qnan- 
tity  of  cirbooeta  of  eoda,  and  improree  the  quality  of  eoOea  on  tlia  atomaa^  by  na» 
Iraliiing  the  ceffeic  acidi. 

Coffee  ii  utd  in  the  ahopa  in  Ila  roaatad  and  ground  rtate  often  adulterated  with  a 
Tarietj  of  aubetancee,  bat  chiefly  with  ebieory.  Thit  ia  the  dried,  roaatad,'  and  ground 
root  of  a  plant  oalled  CieKariunt  Intyttn  hatter  known  nsdar  the  name  of  wild  raooorr. 
Ibe  chicory  imported  fi^tm  Belgium  and  FmHia  ia  better  than  the  BritUi,  whidi  ii 


naually  eolored  with  Venetian  red,  and  ia  aold  at  a  dteaper  rate;  eUoory  Ha^iafra- 

iLly  Tcry  impore,  oontaining  roarted  peaa  and  eoffea  fllgbt^  which  are  the  mam- 

-  —  coat  of  tba  bean  aepamted  in  the  aet  of  roaaling.    If  a  tittle  genuine  ground 


eoffee  be  thrown  In  a  wine^aaafbll  of  water,  it  moatly  floaty  and  alowly  moieten*,  eon- 
mnoieating  Mwreely  any  eolor  to  the  liquid.  Powdered  ebieory  treated  in  the  aama 
way  Tory  apeedily  abaorba  moiatart^  oanunanieatM  a  deep  reddieh  brown  liot  to  tha 
w^r,  and  in  a  few  minfltea  talli  to  the  bottom.  Bambro'  powder  contain*  roaatad 
atarei^  and  aeqnirai  a  deep  pnrplitb  eolor  when  moiatened  with  a  eolntion  of  iodine 
The  mioroeoopa  ahawa  in  tha  cbioon  powder  ftagwenla  at  dotted  daota  whitji  do  not 
aziet  in  eoffea  There  ia  another  aubatanaa  whioh  la  mixed  with  coffee,  ealled  refining 
powder;  it  ia  merely  caramel,  or  burnt  augar.  It  ia  naed  br  enabling  draioed  eoffea  to 
afford  a  dark  eolored  infoaion. 

If  tannin  exiat*  in  roaatad  eoffe<^  aa  tnaintiUaad  long  »ga  by  Chaneriz,  and  generally 
admitted  Mnoe,  it  muat  be  Terr  differant  from  the  tannin  praaent  in  tea,  catewI^  kino, 
oak-bark,  willow-hark,  and  other  aatriuent  regetaUee;  for  I  And  that  it1*  not,  like 
them,  pra«[dtated  by  aitber  Kdatin^  alMman,  or  anipbate  of  qdnina.  Tith  regard 
la  tba  action  upon  the  animd  eeonomy  of  eoffe^  tea,  aad  oaeoa,  which  contain  o 
eaffiune  er  Iheiu^  UeUg  baa  la'  *      ' 


bgenioD* 
haUuia 


rlewa,  and  baa^  in  particular, 
*  led  state  of  a 


.._  .  .  .a  tiw  present  refined  state  of  aowa^,  tbey  afford  AnEneatlr  uaefbl  baTerage^ 
which  eontribnte  to  the  formation  of  the  duraateiMia  piineipla  of  tut;  TUa  importani 
aeereted  fluid,  deemed  by  Liebig  to  be  enbaerrient  to  tha  foiuUoii  of  rsepSratlon, 
requires  for  its  fonnation  muah  aiotiaed  matter,  and  Uut  in  a  atala  of  oomlnnation 
aoalogona  to  what  exiata  in  caffeine.  The  quantity  of  this  prindpla  in  tea  and  eoffea 
bring  only  from  S  to  5  per  eent  inwbt  lead  one  to  eapiMaa  that  it  ooold  have  little  eO'eet 
upon  the  qiatem even <tf regular drfnhetaoftbairinfuions;  batittheUlaoontnEoaoaIr 
Mw-tanth  of  aolid  matter,  ealled  .eholeic  add,  which  oontaina  leaa  than  4  per  cenL  m 
aaot*,  than  it  najr  be  abowti  tliat  >  graini  of  caffeine  would  impart  to  MO  grain*  of 


..oogic 


4fiS 


OOFBKK. 


•d^Ute  of  UeMlUd  bwriw, « 


..  ,_,  -J »r«l  noidi. 

Ooe  atom  of  eiflaine,  8  atoau  of  oxygen.  Bad  3  of  ^nUr,  being  pluad  logetha^ 
Droduca  tli«  compoiilioD  of  2  ■U>mi  of  tanriD&  Now  Ibu  U  •  very  limpU  oombima- 
Uos  for  the  living  orgaaiBia  to  eCTect;  one  already  parsUaled  in  tbe^onvnttion  c^  hi^ 
purio  acid  in  niine,  by  tbe  introduction  of  beaioia  Bold  into  the  Uomtub ;  a  phyiiologi* 
(Mil  diKOTerj  mide  b;  my  ion,  which  i>  likaly  to  laad  to  B  mors  ■uowaiful  treBtn>— t 
of  lonie  of  the  meet  rorniidBbl«  diwaie*  of  mm,  partieulkrlj^  gout  and  w 

If  theprecsJingTiawB  baeat^blidiad,  tbej  will  jiutifjth*  in  '"  -' -   ^ 


re^Jof 


far  t«B.  coSee,  itnd  oocob,  la  >pit«  of  CHe  deounciuioiw  and  vato  of  meitnmaL.ia.  i 

pathic,  Bnd  hydrepathU  dooton ;  •orrj  pathologista — hoc  ^vt  omiu.    See  TuL 

In  tlie  yean  ending  etb  January,  IBSl  and  180%  tba  unpoM*  of  ooffe*  ware 


,.,--. 

■■MhOHmi 

o™.*™.. 

IHI. 

IMt 

.«>. 

.«i 

mi. 

IIU 

Bits! 

1&S 

HM» 

'IB 

■ss 

iaM».m 

sMtMM 

W,1» 

T1l«  dnty  is  td.  per  lb.  The  exporta  In  the  iboTs  yeara  were  reipeatfally  li,16e,TB3 
A*,  and  tS,TlS.8e»  tba.  of  whi«h  S.SBg.SHS  Ibo.  and  IS,S06,3S3  Ib&  were  the  produoe 
of  Britiih  Foesenioa^  and  8.7T0,41B  Iba.  and  10,10«,ESS  Iba.  were  Foreign. 

Oorfaa  Roinns  jkd  Ouhdhio.  The  gratvfblncH  of  the  beverage  sflbrded  by  tliia 
Med  d«pandB  npon  idbiij  airwimBtanoa^  whioh  are  aeldoin  nit  combioed.  The  DBtura  of 
(ha  Boil,  the  elimatc,  Med,  mode  uf  culture^ 
and  cure,  iafluanca  greatly  tha  quatilj'  of 
tha  fruit  But  when  all  Uieae  partioulBN 
eoneur,  and  the  berry  is  of  tha  Eneat  aor^ 
and  moat  highly  appreciated  h;  the  im- 
Dorter,  it  may  tie  mined  in  the  roaitiDg ; 
for  if  Mtne  berriea  be  under  and  aom* 
over  done,  the  whole  when  ground  will 
yield  an  unpalatable  infuaion.  Tha  dua 
point  to  whioh  tha  torrefaction  ihould  b« 
carried,  maT  be,  determined  parLlj  br 
the  color,  and  partly  by  tha  loaa  of 
weight,  which  pointy  however,  are  dif- 
ferent for  each  aort  of  coffee.  But  perfect 
equality  of  aatuUtiou  is  difReult  of  attain- 
nient  witli  the  ordioirr  cylindrical  ma- 
chioea.  Ueaan.  Law,  of  London  an4  Ed- 
Inbnr^  cofTea  merchiiDU  to  the  QueaiL 

I  had  long  been  dlisatieBed  with  the  pBrtial 

I  manner  in  which  the  cylinder  performed. 

*  ita  dnty,  at  it  generally  left  aome  part  of. 

f  ita  e6nlenl4  hlaob,  aome  dark  brown,  and 

others  palcrj  reaulta  which  greatly  injurs 

the  flavor  of  Ihe  beverage  made  with  tha 

coffee.    Ur.  William  Law  haa  conquered. 

dl  theae  difficattiea  by  hia  happy  invention  of  the  globular  roaater,  actuated  by  b  eom- 

CDtrnd  motion  lite  that  of  oor  aarth.  Thia  roaater,  with  ita  double,  rotary  motion,  IB 
eated  not  over  an  open  Are  but  in  an  ntmoapbere  of  hot  air,  through  a  caat  metal  caain^ 
Tbe  glohe  ia  ao  mounted  aa  to  revolve  horizontally,  and  alao  from  time  to  time  vertJoa^y, 
whereby  the  included  beana  were  toaaed  aboot  and  intermingled  in  all  dlrectiona.  In> 
equality  of  torrefaction  becomes  impoaaible.  The  conaequence  i*  the  production  of  an 
article  which  on  being  ground  avolvea  the  mott  fragrant  aroma,  and  whea  infuaed  tha 


CQIXOBION.  40 

it-M  tamed  m  faraMwatAil  Itwp  out  of  tta  ttt  btm  hmtar,  ynuonUtrj  to  Jtt 


ihing  powdar,  oallad  jmfHtt't  nd  reiitgt,  or  plats  powder,  la  Ifae  praoipt 
in  raapamd  bjr  adding  aolutianof  aod*  toairiution  ofMppam,  waAin^ 
IniDf  the  powdw  in  ahalloir  THaali  irilh  •  gantla  baat,  till  it  iaaaiD« 


bait>g«r         _    __    .  _      „._. 

Tha  aoKttt  Uioa  aqoallj  raaatad,  iafinaljgroond  in  •  mill  b«ttra«B  borfaonUl  aton*^ 
lika  that  id  a  oom-aill,  and  ia  tliarebj  eapabU  of  pring  oat  all  ila  Tirlnaa  to  oithar 
boiiiv  or  aold  watv. 

COKli  ic  Mrbpaiaad  utoaaL    Saa  Oukdu  ;  aod  Pnoui.  at  tho  tod 

!■  DaDnrkrtiiriiw  oaka  on  the  larp  mbI^  Ur.  Wilhinaoa  of  JarTDv,  near  Qata» 
band,  hai  aonbiTada  ajrian  of  aaobiBarf  for  aaving  manoal  labor  in  diicbarging  lh« 
aoke  bom  tba  ovma,  wUIo  ha  baa  ao  arrsngad  Ika  orana  themaolTet,  m  Io  aqualiM 
tlM  dirtHbuiion  of  air  ainoaf  tka  aoala,  and  to  improTe  th«  ^odnoa  and  iocrcaM  iH 
qnaotltj.  Tba  prafanUa  iiM  of  ovoai,  in  Ui  opmoa,  i«  U  faal  long,  B  faal  vide,  wiLk 
Um  floor  raiaad  ona  bot  above  the  lavel  of  Ibe  groBBd,  and  hariog  an  iDtUniition  to  tba 
front  of  t  inabea  In  tbe  laagth  of  the  bottom ;  *be  parpendioalar  height  nf  tlia  wall^ 
ap  to  Ibe  aprngcr,  baiof  I  fiot,  vbUe  tbe  radin*  «  tlie  arcb  i*  4  feeL  Ha  eonneeta 
emtalliBOg  and  evapcrating  pane  twdiaiDioa]  purpoaaawllb  aniwaof  IS  eokeovea% 
Tkt  patentee  elnima  aa  inventiona  bia  tbrmlng  in  Ike  walla  of  ooke  orenii  floM  with 
lateral  opening!  (or  Hn^ylna  air  to  the  laturior  of  Ibe  onn,  aa  abo  bia  Moojlar 
OMcbauioal  apparatiu  for  dhdiaiging  the  ooke,  and  bia  plan  of  MMwmiiing  Leat  l^ 
oTaporntiaB. 

ODUXTTUAK  OF  TTTBIOL  (Any*  <r^v'«<*^  ^-i  ^^ofJlo*  Sitnuxegi,  Oann.) 
ia  tb«  browB-rod  paroiido  id  inw,  prDdaeod  b;  oakiaing  «ulphata  of  Iron  wita 
a  atroag  \tmX,  levigating  tho  raanhiag  Maai^  and  elalriating  it  into  an  impalpaUe  puw^ 
dar.  A  batter  way  ai  maU^  it  ao  aa  fai  complete  Ihe  aaparation  of  the  asid,  ia  to  odx 
100  porta  of  the  graea  anlphMt  of  iron  with  43  of  eoeaiaoB  aaltt  to  oaloine  the  mixtore, 
waab  awar  the  raaolting  aolj^te  of  wda,  and  levigat*  the  rsidDnio.  Tbe  aulphnria 
add  in  thn  saa*  axpeli  the  chlorine  of  the  aalt  in  Uia  form  (X  muriitio  aoid  gu,  and 
Bitnrate*  ita  alkaliDa  bale  produeed  bj  tbe  ehemioal  roaoUon ;  whence  an  oxida  will  ba 
abtAioed  free  from  aoU,  tnneh  •aporioi'  to  what  ii  enmmonl;  bmnd  in  tba  >)uip&  Tbe 
bMt  wrt  of  poiidung  powder,  aalied  j«    "    '  •      •    .. 

tatad  (aide  of  iron  preparad  bjr  addin| 
^in^  and  aaldnina  the  powdtr  in 
a  deep  ljrowi>-red  oolor.    Sea  laov. 

lOLLODlON,  U  Halgalgne  haa  reeeaUj  «aauaanio«ted  to  the  TrwA  Hadieal 
~  )  ramarka  on  the  preparation  of  «n-ootlon  for  adrgiaal  ponraask 
orttni  rranan  iibiipiiala.  at  the  anageition  of  H.  aUlgaignt^  attenptod  to  make  bb 
atharoal  a<^tion  of  Ihta  aonpoaadrbr  panning  the  proeata  reoamaiended  bj  Hr. 
lUyaard  in  tba  Ataariaaa  Joaraa)  U  HadMalSoiaMa^  bat  Ibaf  (ailed  in  proonring  the 
anttoo  in  a  rtate  in  wUob  it  eoold  ba  dinolrad  in  ether.  It  appeal*  that  Ib'cae  experi- 
menUliBta  bad  eniplayad*a  mixture  of  nltrio  and  anlphnrie  a«d> ;  bnt  M.  Miallia  aaoai> 
taiaed,  allar  maoj  trial^  that  the  oollodioi^  in  a  Uata  fitted  for  aolutioD,  waa  mnah 
more  eaul;  proonred  by  oifaig  a  mixtar*  of  nitrate  of  polaab  and  •nlpbDria  acid. 

For  tba  information  of  oor  raadwa  who  mar  be  diipoaad  to  tij  tbia  new  adhmiTa 
material,  we  hare  giro  a  deaoription  of  M.  hSaltJe'a  prmtm  far  iu  praparatioa  II 
appeal*  from  tba  rcaalt*  obtained  bmn  Ihia  ohamiat,  that  aotlM^  in  ita  moat  axpladva 
IwB,  i*  not  tba  baat  fitted  for  makiag  Ihe  atberaal  aalatlos— 

Finely  powdarad  nitaata  ot  pataah    •  -    40 

CoaMDtratod  anlphnrie  aaid    ■  -  -    aO 

Caidad  eotton  .......      a. 

Ux  the  nilrate  with  tbe  aalphsrio  acid  iii  a  poroelain  TCMel,  then  add  tba  aattoi^  aii4 
agitata  tba  mam  for  three  mlnnteabj  the  aidol  twoglamroda  Waab  the  eotton,  with< 
oat  flrat  premir^  it,  in  a  \tirgt  qaantitj  of  water,  and  when  all  aeidity  ia  remored 
(indleatad  bjlibmaa  paptr)  prem  it  Brtnlf  in  a  cloth.  Poll  it  out  into  a  looae  maa^  aad 
orrit  In  a  *Iot*  at  a  moderate  heat, 

Iheeompoand  thn*  obtained  la  not  pore  falmhialing  aotian ;  ItalwajaretaiMaimaQ 
qaanti^  of  Mlpbmio  oei^  ia  leai  ioSanimable  than  gnn-ootton,  and  It  learea  a  oarbo- 
Baaeona  reaidac  after  a^IoaioD.  It  ha^  however,  in  a  remarkable  dagre^  tbe  proMrty 
of  aolabilitj  in  etber,  mpaeiallf  when  laixed  with  a  Kitle  aloobol,  and  it  foim*  uiar* 
with  a  vetj  adhtalv*  aMution,  to  wbleb  tba  Dame  of  oollodion  baa  bean  applied. 

r»nibrwri|U 
Prepared  ootton        •  .  •  •  -  -  •  -        S 

Beetifled  aulpbnrio  alhar lUf 

Beetifled  alcohol 8 

PW  tho  aotton  with  the  ethtr  iato  a  woll<«t«pp«d  battle,  and  ahaka  the  mixtnn  lot 
MBMmiaM«&    Than  add  thaalaoholbj  degrees  nadeantinii* to  Aakavntil  tbawbola 
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MO  COHB. 

<rf  tba  liquid  aeqatTM  a  ^rvpj  wiulitEiiFj.    It  mtj  b«  tten  puwtf  Orosgh  a  «Io^ 
tbe  rMJdu*  Mrongl;  prtmei,  tnA  the  liquid  kept  in  ■  well-*«enr*d  bottle 

Collodiun  tliiu  pMpircd  Do*M*M*  remarkably  adhMive  properlie^  A  |uae«  td  Udcd 
or  cotton  oIolL  covered  with  it  and  inada  to  adhero  bj  STaporatioa  to  the  {wJid  of  the 
hand,  will  iiipport  a  weight  «f  twantjor  thirty  ponnda  It*  adheaivs  power  iiio' great 
tliat  the  cloth  wilt  oommonlf  b«  torn  before  it  givM  way.  The  oollodlon  oannot  be 
r^ardcd  ai  a  perfcot  Klntion  of  th«  cotton.  It  tenlaine  niipended  and  floating  in  it 
a  qoantit;  of  vegetable  fibre,  which  has  eioaped  the  aotvent  aotion  of  the  ether.  The 
lit^uid  portion  may  b«  aeparated  froin  theee  fibree  by  a  filter,  but  it  i*  donbt/nl  whether 
tbu  il  an  advantage.  In  the  evaporatioQ  of  the  liquid,  theaa  undiMolved  fibree  by  felt- 
iag  with  each  other  appear  to  gtre  a  graater  degree  of  tenaeitj  and  — '■'' *-  '*-  - 


n  the  preparation  of  oollodion  it  ia  intliipenaable  to  avoid  Um  prewnoe  of 
.  — J —  .t  I —  adheiive;  hence  the  elher  aa  well  ai  the  alcohol  should  I 

It  to  which  the  eollodjon  i*  applied  should  be  first  tboronghlj'drii 


nders  it  less  adhesive;  hence  the  elher  aa  well  as  the  alcohol  should  be  pwiriT. 

'     The  mHj  to  which  the  eoliodjon  is  applied  should  be  first  tboronghlj  drie^ 

ater  allowed  to  come  in  contact  wjlh  them  noLil  all  ^e  ether  is  evaporated 


to  dryness  by  a  steam  hea^  which  moit  be  ibniinaed  foP  soma  tinM  so  as  antinly  to 
expel  the  slcohol  or  ether.  Hie  residuary  matter  should  luwe  the  transparent  and 
general  character*  of  oommon  resin. 

COLOPHANY,  black  rosin,  the  aolid  rcsidnnro  ef  the  dtatillatlsB  of  tarpMttne,  what 
■D  the  oil  has  b«ea  worked  off. 

COLORING  MATTER.  (JfalOrs  tebmnlt,  Fr.g  Fari^off,  Germ.)  Bee  Dtbmo, 
the  levcral  drc-slufli  and  pigmanti. 

COLCMBllTH,  a  peculiar  melal  exbaeled  fran  a  rare  mineral  broagltt  fi'mn  Halilam, 
in  ConaedicuL  It  is  aleo  called  Taotalinm,  Trom  Ihe  mineral  ImnUilt  lad  ylln-tnaimlUt, 
fimnd  in  Sweden.  Il  baa  hitherto  no  application  lo  the  arts.  It  oombiaes  with  two  aue- 
oessivp  daae<  of  oxygen  i  by  the  aecoDd  it  becovra  aa  acid. 

COLZA  IS  a  variety  ofcabtaafre,  the  h-Mficaoltrotsa,  whose  seeds  aflbrd,  by  pressor^ 
an  oil  mueb  emylojied  in  France  and  Belginm  for  burning  in  lamp*,  and  Tor  \aanj  ctker 
purposes.  This  pUnt  require*  a  rich  but  li^hl  soil  j  It  don  not  succeed  span  either  tandy 
or  daye)-  bndt.  The  ground  for  it  mast  be  deeply  ploughed  and  weU  dnnged.  ItahonU 
be  sown  in  July,  and  be  allarward  replanted  ia  a  richlT-mannred  BeU,  Id  October  il  ii 
to  be  planted  out  in  beda,  IB  or  16  inches  apart,  Colia  mnj  also  be  sowed  ia  flsmw*  t 
or  10  Incbe*  asunder. 

Land  which  has  been  just  cropped  Ibr  wheal  is  that  ninallT  destined  to  eolng  It  may 
be  frc«b  dunired  wiih  advanlagr.  I'he  harvest  takes  place  in  July,  with  the  tickle,  * 
liule  before  the  heed*  are  completely  ripe,  lest  they  shooM  dmp  alt.  As  the  teed  i*  pr^ 
ductire  of  oil,  however,  oaly  in  proporijon  to  ila  ripeness,  the  cut  plaals  are  allowed  to 
eouplele  iheir  matnntion,  by  laying  them  ia  heap*  ander  airy  ibeds,  oi  planing  th«n  in 
a  ilsek,  and  thatching  it  with  Slraw, 

The  cnbbsEP-sialks  are  thrashed  with  flails,  the  tefdi  are  winnowe^  aifte^  apread  out 
■I  the  air  lo  drf  ;  thai  packed  away  in  sacks,  In  onler  to  be  subjected  to  the  oil-mill  at 
the  bsginning  of  winter.  The  oU-eake  is  a  tci?  agreeable  food  to  cstlle,  aad  aerrea  lo 
fcUcn  them.    It  i*  reckoned  lo  ddVay  the  wH  of  tha  mill. 

Coin  iatpoTCmbM  tha  •oil  v«ry  iMMh,  s*  do,  M/ttd,  all  tha  pluU  eaUvatad  fiw  Ik* 
nke  oT  their  oleagiDM*  aeeda.  Il  mnsl  not,  ibardoM,  be  come  kuk  apqa  agala  ftr  all 
jean,  if  In*  crop*  be  desired.  The  dotAle  ploughing  which  it  reqaiiaa  eOeetaally 
deans  Ihe  f  mnDd.    See  Oiia,  Umctvous. 

COMB,  IheDameoTanuistmnKnl  made  of  a  thin  i^Ie  cither  plane  or  curved  oTwooi, 
hora,  tottais»ahell,  ivory,  bone,  oi  netal,  cnl  out  npon  one  or  both  of  its  (idea  or  edg^i 
inlo  a  (erirs  of  somewhat  long  teeth,  not  far  aparli  which  is  emplojcil  for  diseitanglinf , 
laying  parallel  and  smooth  the  hair*  of  man,  horaea,  or  other  aniMala. 

A  Ibln  steal  taw  bow,  moaated  ia  an  iroM  or  woodsB  handle,  is  Ihe  impleiaeiit  Band- 
by  the  eoinb.aMlier  lo  cut  the  bone,  ivory,  and  wogd  into  sliece  of  fttm  a  twelflh  lo  ■ 
fnarter  oT  an  inch  thick,  and  of  a  sixe  Miuble  to  that  of  the  coenb.  The  pieae*  of 
lortoite-sbell  a*  Ibnad  in  eannetce  *m  never  flat,  or,  indea4i  of  ■■>T  npilat  cnrtenre, 
■ach  M  tbe  eomb  Oinst  have.  They  are  tlienfbre  steeped,  in  bcwUng  water  anffieieallr 
Inng^  to  soAcb  then,  and  ael  to  cool  in  •  pre4  betwm  Imn  or  Imat  nooUl,  whU  im- 
parl to  them  the  dMlred  Ibnn  whi^  they  prasetva  alter  ooiding.  AAer  leeeiving  their 
•atHne  shape  and  cgrfatare,  by  proper  Aal  filet  ar  fine  rmtpa,  ibe  place  of  the  teelb  ia 
marked  with  a  triangular  file,  and  then  the  leelh  thenaelvea  are  cdi  OBtwllhA.  dutfate. 
taw,  compoeed  of  two  thinalipa  of  tempered  steel,  aaeh  as  themain-tpriaf  af  *wUiA, 
notched  with  very  fine  sharp  teeth.  Tbeae  tliM  are  mounted  in  a  wooden  or  ironalock 
or  handle,  in  which  they  may  he  planed  at  different  disUnecyte  suit  the  width  of  the 
eonb-teeth,  A  eomb-nwlier.  However,  well  pnvided  In  tools,  bat  aa  anoctnieBl  oC 
double  taws  set  U.  ever;  ocdinatj  with.  Tbe  two  slip*  of  this  ftw  baTf  tMt  teeth  in 
dlSerent  planes,  K  thA  wltu  It  begbit  to  cn^  ihe,iiioU  pnaiiiieiit  ^  aim  vahAniL 
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wh«  *•  tMtli  of  thk  Mil  Wv*  Mri7  Mtmd  Into  tiM  eo^  tk>  oftfp  patriM  Uii4« 
iNgiH  to  nw.  Th«  tnrkmKB,  BMkwM^  km  iud  Ibt  pbu  of  t«rto)*Mha1I  or  Warj 
Wtwcn  the  •*!  j*««  ef  too  pltcM  of  «Md,  Hke  a  *iM  naif  Ite  to  t  bnch,  «o  th*i 
tlicHBkiMciidtdtobc«Mbp)uadMu«nfteDf4e>witfett«boriKiB.  HenmtMwi 
fcrminK  tw»  tMlk  ■■  ■  liw,  rnaM^K  ^"ir  ■■>  t)K  direclion  or  ItM' flm 

r  flovilN  b  to  ffx  iipoB  ■  itafl  or  ulior  to  ■  liihe  ■ 
niaSbnNwtalwraor  diMi  to  keep  th«»  ■!  nitoble  t 
■  fke,  l«  tnmt  at  iBmm  hwo,  tba  pffc«  cf  iTwy  or  honi  u 
DC  CM  I  >■■  lo  pr^  H  innnDil  KpOfl  tb«  la^  Bt  ■■  aafrk  oT  4t  dcfrcn,  bj  vmiaR  oT  ■ 
wiRtoUd  *enw  noilM.  WIkb  tb«  Icclk  art  tlao  cot,  Uwr  an  moMked  aad  priMted 
with  Ska,  aad  by  nbUnf  witfe  pwiiw  >tea«  aad  tripoU. 

Mr.BaBrfr>*''CaBd««To«B,atUtoHapaW«l  wlaagapaM  I7M,  fbranappanlM 
irihatltiBd,«fciehb^«B  additfoMl  ariwr  ftnd  wllh  BtwinordRriar«>w*,cirralb« 
lle%  Air  tUryniRR  the  paiaU  of  tko  nab-taclk. 

Man  Kwadr,  Bb.  LfM  baa  toTnUiI  a  ■■»>fcf  fa  «IMt,  tiT  vaaaa  of  ptcPMi*,  tM 
CMtha  are  cat  oal  at  mm  Vitk  ehiarb  fVia  an;  tooch  ■aWriri,  wA  a*  bam  or  Hftola»- 
•kaO,  aamewbK  MAcnad  at  the  ■Mnrat  bf  Ibe  appWeatlM  <#  a  beoul  Iran  lo  II.  TIm 
|MCe  of  Wa  ii  nade  fiW  to  a  cantow,  wkich  ia  morcd  ftnMrd  hj  neaaa  of  i  Mrcw 
•all  It  WHaa  H^er  the  aetioB  nt  ■  ralchei-wbnl,  taotkad  n^oa  a  part  of  ha  arta«- 
ftiaMD.  The  laeth  of  thi*  vbcet  hruw  a  krar  iaio  actlDa,  ftmkhed  «hh  a  ahiKl  or 
ttofe,  vkieh  MH  oat  a  dmUa  eank  rnn  (be  iat  neca,  ibr  Malk  et  wbiA  nwiba  «to 
■ppoaiM  to  «a«b  oAw.  Br  tbia  naan*,  no  part  at  tba  Mbalaaea  li  bat,  a*  ta  Mvtag 
•Gl  eombi.  The  «••>  carrtoge  mar  be  aaed,  aha,  to  bear  a  pkea  of  iwr  >•  tba  bafll 
■UM  toward  a  efavalM  nw,  oa  lb*  priadple*  ibora  spUacd,  wjtb  taeb  pr»tM«a,  tbat 
faai  80  to  ]«)  ttatb  eaa  be  finMd  la  tba  tpace  oToae  iach  bra  preper  dirpoaitlaB  of 

BaQock^  hwna,  aflw  tbe  tipa  eve  tawed  00*,  are  raartad  ii  tbe  lane  of  a  wood  tn, 
an  they  are  Mffimwdr  aonned  t  wbra  tber  are  illl  ap,  praaed  to  a  nacblaa  between 
twe  inw  ptotct,  aad  tbea  plaaftrd  iato  a  Iroaflb  of  eoU  water,  wbcrebr  tbcr  ai«  hard- 
coed.  A  paito  of  qaidclioie,  lilharge,  aad  water  I*  a*ed  to  uaia  ibe  inn  to  rearable 
laftetoa-ahdl.    SeeHoui. 

COmiNATIOH  (C«MNariMM,  Fr.|  FerMalaaf^  Oenk)|  a  thenkal  In*  wbiefe 
denoiea  the  totimate  nntoa  of  diealiailer  pacticla*  of  natis,  into  a  hanageneana-loek- 
kg  compoond,  puueeaiid  of  propertte*  (eaeraUr  diflcreal  tnmi  thaaa  ef  tba  •qtoi'to 


COMBUSTIBLE  (Eag.  and  Fr.  i  Brmmleff,  Qe>«.>  i  anr  »Bbnaait  wfctek,gpBa>d  to 
Ae  lir  lo  a  eerlaiiv  tcmptrarare,  cooaoDn  »poPUBroo*)r  whk  Ibe  rmiMiBii  i^  heal 
mi  lifbt.  All  aneb  CMBboMiUe*  a*  an  eboap  aaoagb  (be  eemaoB  dM  fa  andtr  tbe' 
HBt  aT  FhI  I  wbkb  iec.  Ererr  ee«beilJb)e  raqairet  a  peeoliar  plicb  ef  UBpwuara  . 
W  be  ktodled,  called  iu  ttetndiUt  point  Tbai  pboapborat,  talphar,  hrdroffe^ 
- -        ■  "-'laaTaat '- ' "     


iMad  brdn«ea,  earban,  each  tabea  nr«  «  NeotMirdr  hi 

OOHBDSTIBU  SUQAB.  Wkam  MKat  ia  aatad  on  faf  a  hMw*  of  ■)!»• 
ud  Bulpbnrle  aMdi^  a  paenliar  ■ahatanae  fa  prodaoed,  baTing;  a  alaaa  teaaiaUaBaa  to 
•MBmon  rma,  not  obW  In  Ito  appeataaaa  aad  pbrriMl  eharaetor^  bat  aba  ia  vagaH  ta 
itiMlnb>1ilTiQal«obol.alber,TdMU«aik*«,aadiBMl<iUH^lnwal«r.  TbbaabMaaae 
ia  howofar,  artreeaely  inflamMnble  aad  wpheiTe,  aad  poateaMiaaDT  of  Ika  pmpertiai 
■Hribad  to  tbe  ealefarated  Oraek  flr*.    It*  aAaHy  tor  aleoM  and  atbar  bao  great  tbel 


MDDted  ila  anaMt.    Tba  obIt  paipoaat  to  wUeii  I  hare  applied  it 
•  of  foaaea  hr  JmIK  aod  to  tba  prcaerrattoa  of  ganpowder  and  OTrotoeb- 
■    -  *--  -  '■■-  -'^UgUaibimiwHh great 


Ngalari^,  <Md  anMan  ahaolatolr  inoapiAte  of  being  erthignwhad.  wreaMatoaeaa  whicii 
vnid  raodar  it  ol  great  oa*  b  neoabet  ptaottoa '  A«  a  Dieaa*  of  frareDtiDg  the  mia- 
dlievooatftet  of  teip  and  ttoiatore  oa  gnapow4er  it  fa  irf  great  Tahtfc  Hie  beat 
nada  of  aatiUeatiaiibtopliiDgetlM  ganpaw4>r  fcr  a  few  enonde  iato  an  aleoboKera 
ttbarwal  aolatioa  of  IM  eagar  amapMad,  tbaa  withdraw  it  and  allow  it  to  dtr  at  a 
gentle  heat,  eCT  1M°  FUv:,  tbo^  there  ii  ne  danger  of  an  aipIeeiDn  at  118°.     In  Ihii 


PFahft,tho^{h*reiiiiedaDgerofaaaEpIeeiDnatlI8°.  In  Ifeie 
'  b  ooTered  1^  ■  eoat  of  Tamiin  eaej  of  ignition  end  inaoloUe  ia 
wMert  wbbbcaaBot  tberefare  peaetiato  to  tba  gunpowdwv  the  exploeiTe  natora  of 
wbidi  UraUter  aDgtaaaled  than  diminiahad  t^tUetreabBent  Aa  e^erea)  eolntion  of 
gaa  eettna  doe*  not  aatwer  ee  well  for  tUe  paipoaa,  nor  n  it  *o  nananable.    I  bare 


iBaBprasnMt>Mi,bntitorioabe}ia*cdationBMaitoatriaL    ThaMlowiwietbeiDetbod 
wUdtlbarefbind  -        *■■    ■• •   —     -  — -^■ 


le  paipoaa,  nor  nit  *o  nananable.    , 

not  aaoertained  bow  (er  thb  >ew  Nbataaee  li  oaaAil  ia  retatoiig  the  edgei  of  wonadt 

_    T«       .        .     th,,„,tfcoJ 

iaof  aiWa 

.„  Google 


laiiiiiiwftil  ill  the  mennfaetare  of  thb  eoDponM  :- 

parte  of  aoMMtratad  ealpharto  aiid  aad  eight  ptttt  of  aiWa 


■aid,  ipaa  mT.  1  'SO ;  pliM  (ba  mixtnn  in  mM  w«t«r,  uld  whan  Ui*  tcmperttniw  bM 
bllsn  to  60°  or  \»M,  itir  in  iHi«  part  of  fiD^lj-powdared  fogar,  which  will  baeoma  paa^ 
in  a  tew««aond(,ai>di«tb*n  to  be  removed  and  planged  in  eold  water,  when  more  (agar 
maj  thoh  be  added  to  tbe  acid  mixture,  and  remored  ••  lieforet  Tlia  -aompODnd  i*  to 
be  waahed  in  water  and  diaacJTed  is  aleohol,  to  vhidi  B  adatlon  of  oarbonate  of  potaA 
niutbe  added  in  axeeai,  w  a«  to  preeinitate  Uie  aobataDoe,  and  neulraliie  ila  nneoni' 
bined  aeid.  After  earefol  wathlng  wilb  water,  it  ia  anin  to  be  diaaolTed  in  aloohol  or 
•tber,  and  eantionelj^  eTapcrated  to  drjnew  bj  a  iUam  heat,  wUch  tnnat  tie  Mntinaed  1^ 
aome  time,  ao  a*  entirelj  ta  expel  the  aleobol  or  etber.  Tlie  reeidDar7  matter  ahoold 
have  the  traniHrenof  and  xaneral  charaeter  of  oommon  roeto.' — Mr.  L.  Tlum^o^ 

COHBUanON  ^%^  and  Fr.  (  FerftraiNnn^,  Oem.)  reanlta  in  eominon  «a*ea  JWm 
die  mntnal  ehemiMl  reaction  of  the  eombnatitJe^  and  tbe  oi7«en  of  the  aUnMpher^ 
whereby  a  new  eomponnd  l«  fiHmed ;  the  heat  atid  light  BTolred  betng  meet  probablf 
pnidaeed  bj  the  rudd  motloiu  of  the  pattialea  dnrii^  the  piwea  tS  thia  oombinatMML 

COMPOUND  COU}BS.    If  the  etfoeta  of  tbe  eoloriog  partMle*  did  Dot  vary  acootd- 

ato  the  eombinaliiuia  whieh  ther  form,  and  the  aotioDa  excrdeed  npoB  them  by  tha 
BTent  anbetaoeea  pteaant  in  ■  dyeing  bath,  we  migbt  determine  with  precUon  th« 
-I. -I — ■  -.1^  oi^t  to  reealt  from  the  mixture  of  any  two  eolori,  or  of  the  ingn  "  — 


■Sording  tbeae  oolon  aeparately.  Though  the  ohcmual  aetioa  of  the  mordants  and  «f 
the  liquor  in  the  dye-bath  often  ehanna  the  r«aiill,yet  theory  may  alwayiprediet  them 
within  ■  onrtain  degroa.  It  b  not  the  oolor  appropriate  to  the  dy»atiiSa  whieh  ii  to 
be  oonaidered  aa  the  aonilitaeDt  part  of  eompannd  eolor^  bnt  that  whiob  Ihey  mnat 
aenuna  with  a  oertain  mordant  and  dye-bath.  Our  attention  ought  tharebre  to  b« 
Alreoted  prindpally  to  tbe  operation  of  the  ohemical  agenta  employed. 

1,  Tlie  mixture  of  Una  and  yellow  dyea  produeea  green.  lyAmlMiiimeT,  hideed, 
aay*  that  be  baa  eitoaeted  a  faat  green  fivni  tbe  fernientod  Jniee  of  the  bemea  of  tha 
bnektbom  (rAanniM  rtf^pifa),  bat  no  dyer  would  truat  to  aueh  a  eolor. 

3.  Hie  mixture  of  red  and  blue  prodacea  Tiole^  purple,  eoItonMiu  (dDTe-eolor)^ 
pan^,  amaranth,  llla<^  mallow,  and  a  great  many  other  ahadea,  determined  by  the  na- 
ture ud  tone  of  the  red  and  blue  dyMnfl^  m  well  at  theb-  relatiTe  propntionB  in  th« 
bath. 

t.  The  mixture  of  red  and  Tellow  produeea  orange,  mordsrf,  einnatnon,  eo^vAittt, 
briek,  cafiuehtn;  with  the  addition  of  blue,  olivea  of  Tuloiuifaadea;  and  wii^  dnoa 
initead  of  yellowt,  ebeatnut,  BDufli  muek,  and  other  tinti. 

4.  Blaoki  of  the  lighter  hinda  eonatitute  gray*;  and,  mixed  with  other  colore  pr»- 
dnee  morroM  (marroona)^  ooffeea,  damaacenta.  For  farther  details  upon  thia  nb- 
l«ei  eae  Cauoo  Phxtdts,  Drvora,  aa  ilao  tiie  individual  eolora  in  their  alphabetical 
plaMa, 

CONCRETE.  Tie  name  giveB  hj  anhileeta  to  a  eonpaet  bmm  of  ptbUf*,  maA, 
.  ud  lime  cemmted  tof ether,  in  order  to  Ibrm  the  (bundationa  of  bulIdhieB.  Soaple 
aayi  that  Ihe  beat  proponiona  are  SO  parte  of  pebblea,  each  about  7  or  8  onncci  in 
weight,  40  parti  aharp  river  taod,  and  10  of  good  lunr ;  the  laat  ii  to  be  mixed  with 
water  to  a  thinniih  confiatcnM,  and  ptiated  in.  It  hu  been  found  that  Thamn  ballaat, 
a*  t^en  from  the  bed  of  Ihe  river,  con  rials  nearly  of  2  paru  of  pebbtea  (o  I  of  eand,  aad 
therefore  anawera  exceedinplT  well  for  making  eonerete )  with  fhmi  one  aevrnth  to  oae 
eighth  pait  of  lime.  The  beat  mode  of  making  eoner«te,  according  lo  Mr.  Godwin, 
ia  lo  mix  the  lime,  previonily  ground,  with  the  ballast  in  a  dry  slale<  ro^ciefai  walar 
la  now  thrown  nver  it  10  effect  a  perfect  mixture,  aner  iriiieh  it  ihonld  be  turned  over  at 
leaat  twice  with  ihovela,  or  oflener;  ihm  put  into  barrowa,  and  wheeled  away  for  una 
tuMantly-  II  ia  generally  foupd  adviaable  to  employ  two  teli  of  men  lo  peifbrm  Aia 
opcraliou.wiih  three  in  each  «ett  one  man  to  fFteh  the  water,  fce.,  while  Ihe  other  two 
turn  over  Ihe  mixinre  lo  tbe  aeeond  set,  and  Ihey,  rcpraliag  tbe  im>eeaii,  mm  over  Iha 
concrete  to  the  barrow-men.  AAer  being  put  into  Ihe  harrowa,  il  ahonld  at  once  b« 
wheelnl  up  planki,  lo  laiaed  aa  lo  give  it, a  fUl  of  aome  yard*,  and  thrown  into  the 
ftmndaiion,  by  whidi  meant  the  panielea  are'driven  cloeer  together,  and  greater  aoliditj 
la  givM  to  ibe  whole  mata.  Soon  afler  being  thrown  in,  the  mixture  ia  observed  imiall7 
to  be  ia  commotion,  and  much  btal  ia  evolved  with  a  coplona  emiaaim  of  vapor< 
The  baiTow-biad  of  -ouerete  m  the  (alL  aprrading  over  Ihe  grooad,  will  form  geneiaUj 
Bitratum  of  from  7  m9  inchea  ihidt,  which  ihonld  be  allowed  to  act  bdim  throwing  m 

Anther  method  of  malting  eonctele,  ia  fini  lo  cover  tbe  foundation  with  a  eertafea 
luanlily  of  water,  and  then  to  Ibrow  in  the  dry  mixture  oTballaM  and  lime.  Il  la  natt 
turned  and  levrlM  wiih  ahovcli  t  aAcr  which  more  water  it  pniaped  in,  aad  the  operalkM 
ia  repealed.    The  former  method  H  nndoubledly  Referable. 

In  KHne  caaea  ii  hat  been  fband  neceanry  to  mii  the  ingredienta  in  a  pug^nill,  aa  is 
mliiiig  clay.  Ac.  fot  brickt.  For  the  prmraiion  of  a  concrete  (bandalion,  at  the  bardo^ 
Mg  ahoold  be  i^d.  no  nwre  water  thowd  be  med  thai  it  abtotately  m  ~ 


cooLraa  OF  PLmns.  ^tn 

aiMriMmbtonof  tbelMr«di«ali.  Hot  w«Ur  ■aadwlM  lU  iriawttoa.  TWfia 
abont  ona  fifth  of  aoatnatloa  in  Tolome  in  Ui*  wnorM^  in  rcftmoa  to  tba  bnlk  of  iti 
[■gr«di«BbL  .To  forni  a  aubieal  fud  of  eoBcreta^  aboat  tO  ImI  aoba  at  baliait  uid  1^ 
felt  Biib*  of  gnmnd  lima  nut  b*  anploTad,  with  •  anBeieat  qnaatitT  of  oatar. 
QEL^ION  (Eiw.  tod  rt,i  Otfritrtimg,  Qtnt.);  Oia  act  of  fr      '       " 


do  Dot  aoiiatitate  anr  pcenJiar  art  or  maoDraatura.    Baa  lo-HoDai, 

OOOUNO  OF  FLUlDa  In  Mr.  DaroauM^a  mathod,  tha  oooling  agsnla  amplojad 
aM  a  enrroDt  of  atmoapbcria  air,  ud  wuin  watar  of  tha  aama  or  oaarlj  tba  aaaia  tan- 
paratnca  aa  that  of  tha  rapon  whidi  ara  to  ba  <^>aralad  npon. 

,7^  Ml  lapraaanla  manlj  a  diagram  of  tlia  genaral  taaturaa  of  an  apparato*  atw 
tfnieied  npn  tbe  priaeipln  rnfOMd  to  W  cw^BTid,  wkkh  wlH  icm  to  nplain  llm 
■BlBTO  of  ihi*  improTcnent, 

■">  Let  A  be  tba  aowae  ot 

lb*  npon,  or  iW  Tcaaal 
boiler,  aleuMc,  or  doacd 
pan  that  efMHaint  Dm 
Jignid  «r  airap  la  be  e*^ 

Tba  pipe  ■,  Ibnwgh  wUek 
the  Taper  paaaea  •>  it 
tiae*  in  tke  boiler,  it  nr- 
raeadad  bj  UMtber  tibe 
Cgorhufer  diunMer,  dtacd 
al  both  cada.  A  pninp  b, 
drawi  fiom  tbereecmir  >, 

bai  been  healed  by  iu  p«- 

vioM  and  eMtianal  pa^ 

M^  tbroeph   tbc  appe- 

niui  in  ooouet  witb  tba 

■irface  oTlhe  vapor  tape*. 

TUtpamproreealbevnterbrtbepiper,  lata  the  Mnelartpace  or  chamber  betwera  Ibc 

|ipca  ■  and  t^  in  which  ebasiber,  t^  iU  ■UHdiate  eoaiact  with  ibe  pipe  k,  ii  acqatrea  the 

leBperalnTe*af  Ibe  TaponinlMded  lobeTdrifaMd.  Tba  pipe  o  omtcti  d-- water  fren 

the  pipe  c  IMO  ihe  anaalar  colander  or  *ieve  h,  which  hai  a  malliiadc  ol  imaJl  boles 

taereed  Ibroofb  Ut  nnder  pari,  ud  wbeace  llw  warm  waler  deacendt  in  Ibe  form  of 

a  eoatianed  cliowerof  nil.  To  the  end  of  the  pipe*,adiMillcr'<worm  i  i,  i«  ronnaelcd, 

which  it  placol  bcoeatb  (be  oolaMler  u.      The  eatire  leofth  of  the  wonnpipe  ibonld 

be  bonnd  ronnd  wilh  linei  or  cotton  doth,  na  a  condoclor  of  the  heat,  which  elMh  will 

be  egalmoall)'  mrailened  b;  (be  rain  in  iU  de*ceai  from  tbc  ecknder.      A*  IhM  waier 

hu  been  tieatcd  ia  paHing  along  tb«  labe  c,  Ihe  tbowpr  of  rvia  detcmdinf  fioat  (b* 

eolaiuter  wDl  he  at  a  hqthrr  temperature  than  that  of  Ibe  ■Unacpherc,  aad,  eoaacqoenllr, 

bf  heatiar  the   loiToaBdiag  air  as  il  dnocndi,  a  eoaiidrrablc  npward  diall  will  ba 

prodnced  throojih  Ihe  eoiii  of  Ibe  wonn-pipe. 

If  tbc  colander  and  the  worm-pipe  are  encloaed  witbin  a  ebfanney  or  nprighl  lobe,  ai 
K  X,  opm  at  lop  and  bollam,  a  correal  of  aacending  air  will  be  prodocrd  wilhia  il  bjr 
the  dMiCending  ihower  of  hot  waier,  aimilar  in  effect  lo  that  which  wonld  be  prodaced 
la  «  chimaer  eommnnicaling  wilh  a  foniBce,  or  to  that  of  the  bnrnrr  of  an  argaaa 
Imp.  ConaniaeoIlT,  it  will  be  perceired  that  in  oppaahioB  lo  the  dnccndiog  raia,  ■ 
■tnng  apward  enrreni  of  air  will  blow  Ibrongb  thai  pari  of  Ibe  cyliader  a  a,  which  ia 
braealh  Ibe  colander.  When  Ibe  air  Brii  enlcra  Ibe  hnrcr  aperlare  of  Ibe  chimner  at 
labe  B,  il  it  of  the  nme  icmpcralarc  and  moMture  ai  the  cxicinal  alnioaphrre  t  b«l  ia 
ill  punge  op  the  tube  it  mceu  wilh  a  warmer  and  danper  almotpbere,  caned  b;  the 
heal  gireB  oat  IVom  tbe  hot  fluid  canlinuallj'  pasaing  ihronch  the  pipea,  and  hj  Ihe  hot 
Aower  of  rain,  and  alM  bf  Ibe  tieam  erolTcd  fiois  the  (Driaee*  id*  Ihe  eoila  of  Ihe  wonn, 
which  ue  coDiianally  wrtt«d  by  tbe  deicending  rain,  tbe  cTaporation  htiaw:  eonaiderably 
aagneDlcd  b]  Ibe  doth  boosd  rooed  tbe  wonfr-iupe,  retaining  tbe  waler  aaildneendaiB 
dtmiB  Aoa  ooil  t.  coiL 

The  almoapbere  wilhia  tbe  tube  bring  of  a  higher  Icmperanire  than  without,  a 

nrrrat  of  air  eoMlantly  aaerndi  and  cacapci  at  the  npper  aperlare  w,  and  it*  place  la 

cappHcd  by  firtii  air  IVcan  Ihe  •nrrouBdini  atnKMpbere,  enlena^  tbe  inbe  bt-low.     Tba 

Iketb  air  thaa  admitted  «l  tbe  botlom  of  tbe  inbe,  bring  ttM  and  dry,  will  be  tailed  l» 

p  li:«  beat  and  tnoiitnTe  within,  beeanie  the  waler  within  Ibe  labe,  beint  in  a 

f  diapertioa  as  rain,  praaenit  to  the  air  many  pointt,  or  a  Tcry  nneaded  t«rfbc«, 

M  aiMi  bceanar  fl  iaof  a  higher  lemperRtnre  than  Ihe  air)  and,  bcaidn,  nU  dij  air  it 

m  aaally  renewed,  and  a  tonice  of  warmth  it  fBnuabtd  by  tbe  lateat  caloric  lo  tkc 
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rti«i,  ■■  hit  H  it  h  •ToTnd,  lliiu  •  pbHJon-  of' the  d«M«n<llDg  nlii,  or  irit«r,ii 
•▼•painted,  lad  As  effect  of  lliii  snporatioa  ii  to  ibstraot  caloric  not  onl;  Itoiri  tli* 
'waUr  hald  in  tonlMtvitli  theooibof  tiuwDnB-pipebrth*  cloth  enveloping ll,bTit>)iD 
tntn  tht  hot  vapora  wbi«h  pan  tfarongb  tb«  worn.  1U«  prooew  of  eTsporation  hi% 
tktrafora,  a  ooolmg  power,  wfai<A  ia  but  ilif^t  la  the  lower  part  of  the  ebinine^  or  tab* 
M,  baaanae  tha  temperature  of  the  water,  or  rain,  and  of  tbe  womi,  it  thii  part,  are  of 
k  lower  temperatura;  but  ita  refrigerating  power  incnniet  u  it  i\»a  lowartli  the 
oolander,  anil  Ibera  tt  aeqolrea  ite  mazimnm  of  intenBitj,  ao  tliat  at  anj  point  betwaen 
Ike  lower  apertara  of  tha  ^lindcr  and  the  colander  the  cnrrent  of  air  le  alwiya  ■  little 
eooler  than  the  atmoaphare  of  the  nvion  Ihrongh  which  H  pane*  (that  la,  aa  iu  maxi- 
Bnmi);  and  in  pamrng  thia  region  of  bisher  temperatnra,  It  It  not  onl;  put  tn  aqnilt 
OTioin  ofteBpennre,  bnl  alao  made  10  lalie  ap  «d  adMHeMl  qwantttr  oT  aqiironf  T«pmi^ 
which  rqualiiea  the  net  lemperalure  it  acquires  with  it*  capadtr  of  talnnlion.  n» 
tooUnM  earned  by  the  evaporation  acta  in  an  inceMant  and  progrtMiVe  muner  Dwn  tha 
lower  ^Krtnre  of  the  cflinder  to  Ihe  under  aide  of  the  colander ;  and  thli  coolinr  not 
fmlj  acta  ■«  an  agent  oT  tbe  eraponiliiin  which  Ihe  cnmnt  of  air  coola,  bnt  it  loHn- 
ntei  bIbo,  brcanae  it  hccomef  warmed  In  abatimeting  calorie  fhm  the  npois  or  liqnMU 
pataia;  thnraih  the  worm ;  and  thia  relVifsration  aeU  alM  iaoaaaaailj  and  pragiMairelf 
nam  tbe  lower  part  of  the  tnbe  or  chimnaT  In  tbe  colander. 

The  patentee  slatea,  in  conduaion,  that  "  the  velocltj  nr  force  of  the  nrmt  of  air 
thai  paeaea  Ihrooith  the  chimney  or  tabe  K,  can  be  accelerated  bj  artifidal  mtana,  aithei 
br  eonductini  tbe  air  and  vapoi  paiiing  IVom  tbe  upper  apertnre  oT  the  erlindci  [nio  tha 
ehimner  or  flnea  oT  a  rnmace,  or  b;  meant  of  a  levolTing,  forciag,  or  cxhaniting  Jan,  or 
Tcnlilauir,  or  an^  other  eontmatiec  which  will  produce  an  inereatcd  carreat  of  air,  but 
which  is  not  nceeMarr  to  be  panlenlartjr  deacribed,  am  I  onl;  wiih  to  ezplaia  tba  pria- 
ciplaa  of  a  iimple  sppantina,  eonsimeiad  in  any  convenient  form  i  and  I  would  remark, 
thai  Ihe  area  of  Ihe  lower  apertnre  thraagh  which  tbe  air  ia  introduced  into  the  chinucf 
or  tube  k,  aad  aloo  Ihe  area  of  the  upper  aperifir^  or  that  Ibroagh  which  it  paaaea  la 
Ihe  atmoaphefc,  aboold  be  in  aceoidance  with  Ihe  effect  inleadcd  to  be  obtained. 

"  It  ia  rnither  to  be  remaTled,  that  in  order  to  obtain  from  this  apparatus  Ihe  be<4 
ed'eet,  Ihe  reloeltr  of  the  curreat  of  air  must  be  itself  a  raaiimum ;  and  as  tbe  apeed  tw 
tetoeitr  of  Ike  euireot  of  air  ia  owing  to  and  determined  by  tha  eieeaa  of  (he  leatps- 
rature  of  tbe  deaoewlin|;  water,  or  rain,  and  of  Ihe  ooils  oC  the  wflrm  to  that  c^  Um 
eiteriof  atmoapbere,  il  enaoes  that  the  Irmpentiire  of  [he  water,  or  nin,  mart  be  a 
maximum.  But  thia  eieets  of  Icmperalure  ia  a  maximum  only  wben  the  lource  of  Ihe 
nin  is  at  tbe  aame  lempoalnre  as  Ihe  vapors  to  be  amdcnaed :  if  leaa  warm,  tt  wonM 
aliraci  leMairi  or,  if  wanner,  it  woinld- augment  the  tempeialnre  of  the  vapor*  intended 
lo  be  coadeDsnl.  CoiiseqaMlly,  tbe  ahowar  of  waier  employed  in  Ihe  IdIm  k)  as  tba 
agent  for  cooling,  bestows  its  manmam  of  effect  when  il  is  as  wann  as  tbe  vapors  to  b« 
ooadcMed  i  therefore,  I  may  expr«M  this  pnpositioB,  vix.,  '  Hiat  in  rcOigemling  with 
water,  Icat  of  il  ma;  he  expanded  when  it  is  waim  than  when  it  is  cold,  and  that  Uw 
kail  qoantity  of  water  will  be  evaponted  ^bea  it  ia  as  wans  as  the  aqoeow  or 
spirituous  vapor*  upon  which  It  i*  to  opnate.' 

"  This  propoaiiion  may  appear  anange,  nevertbelcM  it  is  emfannahle  to  tbe  laws  ot 
nature;  and  appeats  only  strange,  because  until  now  warm  water  ha^  not  been  employed 
with  currenli  of  air  for  refrigerating. 

"  Hence  it  is  accessary  to  raise  Ihe  temperature  of  tbe  water  In  tbe  colander  to  Ihe 
tempefature  of  the  vapors  to  be  condensed:  Iherefbre,  1  cause  Ihe  Inhewsnn  water, 
pamped  from  the  reservoir  s,  to  cireulale  in  the  chamber  c.  In  thia  drculalion  it  alao 
begin*  to  net  a*  a  refrigerating  medloM,  takli^  up  a  portion  of  beat  fKim  the  vapon  that 
paa*  throotb  the  pipe  b,  and  aflerwaida  It  acts  as  a  fonber  condenser  in  Ihe  cylinder,  in 
Ibe  way  described.  Fiaally,  Ihe  portion  of  this  water  that  is  itill  in  Ihe  fluid  state,  after 
having  fatleti  down  from  coil  to  coil,  arrives  lakewarm  lo  the  inclined  aorfaee  l,  which 
•oadiicts  il  into  Ihe  reaervair  i,  from  whence  It  it  pumped  up  into  Ihe  chamber  c,  u 
before  descrU)ed. 

"The  tube  or  efaimney  m:  may  have  more  or  lessallitiide;  tbe  higher  it  It  the  greater 
B  the  enirent  praduced.  The  force  or  vekKily  of  the  current  of  air  cin  be  governed  by 
Ibe  areas  of  the  intioduf^on  and  exit  apertures.  If  Ibe  cylinder  rises  only  to  the  height 
of  the  sieve,  the  effect  ia  much  less  than  when  il  is  prolonged  beyond  this  hrighL  I 
would  further  remarlf,  that  if  Ibe  cylinder  was  removed,  a  alight  eBect  might  be  pro- 
iueed,  provided  that  a  corrent  of  air  be  preserved  in  the  cyliBdrieal  space  limited  by  the 
Mils  of  the  worm,  and  alto  if  tbe  eurrent  was  produced  between  the  coils ;  or  a  ecntral 
paaaags  mi^t  be  formed  in  an  apparalns  of  another  shape  than  that  above  described. 

*'  I  have  only  shown  Ihe  applicslion  of  the  worm,  because  intending  only  to  expjhia 
Ibe  principles  i^  thil  method  of  coadenalDg  and  refrigerating. 

"  The  small  qnunliiy  of  water  waaied  in  this  manner  of  eondenaation,  (that  Is,  that 
portion  passed  off  to  the  atmosphere  ia  the  fbrtn  of  vapoi%  at  the  tipper  aperture  of  the 
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I  ebkinW  bMwtso  Uia  P>P**  ■  ood  a.  WliM  optrUidg  upon  a^iiwiM  ▼■1)0?%  th* 
lU  of  vktcn  i*  alwafl  um  ib  «*ight  tlun  that  of  tbt  Tapon  UqatAod.  WbM  tUl 
l«ntii*  ia  appliad  to  the  purpoaai  of  diitilUtloi^  lb*  and  «f  Aa  vonn  tbatdd  tami- 
MiDBTiMdi^whMlilatoMaairetbaprodnMadlMOoBdiHalMa.    ItwttlbttNB 


mjSitim  ■),  may  ba  wyUaad  I7  *  nail  rtraam  of  aiM  valat,  wbUi  au^  b«  bna^ 
to  tka^>panbii%and  p«rlu[iinMMt  aeoTausDlJjiiitrodnaad  intotban    ~     ' 

Uia  ebainW  bMwtso  Iha  pipa*  ■  and  a    WliM  o~      '' ~ 

wuU  of  vatcn  ia  alwayi  la 

appantn*  ia  appliad  to  the ' 

aataia  aTaval  )^whi<lili 

that  Ihia  improTM  prooaaa  ia  appUoaUa  U 

tptafenlMU  it  nqunii  for  ioitane^  in  th  ^  „....._ 

dauiDg  and  raCrigaraliBg  dktilUd  *»pot^  of  at«M^  or  aaKiH  UquU^  litbar  in  vMDHa 

or  aot;  toaooling  bfwwai!^  wort* ;  andtotlia  raTrigeratioii  of  other  liquor*,  or  *nj  nthw 

[icoa**«Mt  wbea  it  mvj  ba  raqniradL' 

I  havaiDMrtod  tba^aeifitatioBof  tbiapattntwriattai.    U  Dtroana  Imb  bo^ad  bb»- 
•atf  during  a  long  lite  with  a  jprodigionB  number  af  ingeDioua  little  eontnTaiHie*  far 
i,  bat  ba  hM  in  thi*  IniraDtion  taken  a 
n,  tad  oooling 


,       ^  a  toooU.  .    

dMtrinaih  or  the  [«>atieal  ap^ieatioit*  of  e«lori4  will  arar  aaek  to  neddle  with  hi*  d*> 
mtfttj  of  *Mh  a  aeheea*  fl«  aaj  A>d,  perhaps  aaoM  WMiij  aapj>«i*Mith  ready  to 
eapouae  tliat  or  any  other  eqnallj  fooliih  projaet,  ptcrided  a  ptodoatiTe  Job  oaa  ba 
nada  af  it,  agaJnat  eradnloM  oDatoner^ 

For  aom*  ratioaal  mathada  of  oooling  litisor*  and  oondanaiig  rapM^  tea  Rwa^^ 
noR,  Sciu,  and  Sntua. 

OOPALt  a  reain  whi<4i  esndea  apontaneonily  Itom  two  tMi«  the  Jlhut  eopttUiMmt, 
B*d  the  JiiwMnyiu  o«ytfi/tr,  the  flm  of  whiah  grow*  in  America,  and  tb«**oond  in  the 
Knot  Indies  A  third  apeeiea  of  oopal-ire*  grow*  on  the  ooaata  of  Guinea,  eapcoiallT  o* 
tkobaahaofaoBariverikaBioBgwbaaaaa^AeMlBiilNBd.  It  oeeo*  In  lomp*  <rf 
nrioH  MMt  Md  of  T*(ioB*  *hadaB  «f  ealor,  from  the  palaat  gM*aidi  yellow  to  darkiA 
Umra.  I  fiwd  lla  ipeell*  pnJtj  to  T»ry  la  dJflarant  ■boafnuna  frow  lOM  lo  IVTl, 
beiag  inUcmediata  in  deaeitT  belwoea  ita  two  Undred  rmnt,  aaisf  and  ambw.  8oib( 
ratalt*  *|Meift*  gr**)^  eo  Mgh  aa  IlSt^  whMi  I  ehauld  tUak  one  of  th«  error*  with 
which  ebamioal  Bofa^latioH  *****.  OmoI  i*  too  hard  to  be  eeratehed  br  the  nail, 
wbaaaa  the  eiaeUonee  of  il*  TamiiL  It  ■>*  a  ooneboidal  fraatnre,  and  1*  witbont  imall 
or  taaU.  Whan  «no*ad  to  heat  la  a  ■!*«•  retort  OTor  a  aairit  lomp^  It  readOr  malta 
iato  altqiiid,  whieh  bm^forthar  haatedlioile  with  «xplo*ire  jtte  A  vitM,  olIy-looUM 
nattar  tfa««  dietili  o*«r.  AAar  oontloDiM  th*  proe***  for  ma**  Ifan^  no  aaaainie  aoU 
■  taimi  in  &a  raoeinr,  bM  the  «a«al  Haakon*  in  the  retort  Aabydraa*  atoohol 
botlod  upoa  it  eanaea  it  to  *w*U,  a^  traarfoma  it  by  dwro**  into  an  •l*atl<^  TiieU 
aabMaoo*.  It  i*  aot  eolabU  In  aloobol  of  0«W  at  the  boiling  pois^  a*  I  hoTo  a*o«i- 
tainod.  Oopal  iliaiilm  in  aOMT,  and  tWa  MberooD*  eelntko  may  ba  miied  with  a)«o- 
bol  witboBt  dieoiMOiitiea.  OaonteboMiae  aato  vary  (tifhtly  upon  It  by  »y  espol- 
BOBl^  oven  at  tb*  boMing  tanperotoro  of  thla  rery  Tolallla  fluid;  bat  a  laixtara  of  It 
widt  aloohol  of  0-eu,in  eqaal  paM%  diMoIr**  k  very randly  in  ibo  OoM  farto  a  porleelhr 
liqaid  TaraWL  AloobdbeUtB>*ampbarIn*cdallMalM>dtwHT4ait,bat  not  ntarlyao 
weU  OB  the  la*t  wdvaat  AaooMJagtoVaTordorba^MpaliBOTbaeomplatelydiawirTod 
by  digeatii«  one  part  of  it  br  14  boat*  with  OM  part  and  a  half  of  aleriM>l  (pntMtUy  an- 
^drooa),  bacaua  Ihtt  portioB  of  oopal  whiA  ia  iM^Ua  In  akohol  diiMilT««  hi  a  vaiy 
eoaeeotratadaolotianrilbaeolnUtpoTtton.  Oilof  pelrri*Bn  and  tDi>pMiliMdiitolTo 
Qoly  1  or  S  p«r  oent  of  raw  oopaL  By  partinilaT  management  indeed,  oil  ri  torpaatiit* 
nnr  be  oombioed  with  oopal,  a*  we  ihall  deocrib*  nnder  th*  artide  Tuurm. 

Fmed  oopal  pnawit*  different  propertie*  IVom  the  rabitono*  in  It*  lolid  Mat* ;  ttr  it 
thoD  may  be  made  to  oomblne  both  with  aleobol  and  oil  of  tnrpentina. 

UnTsriorben  ha*  ezbvrtad  from  the  oopal  of  Africa  five  different  kind*  of  raain,  M 
of  wUeh  faa^  howerer,  boen  appliad  to  any  naa  in  the  aria 

*  aboT*  the  quantity  Hi 

_  m  ooMW^ag  tbia  (oaiewbat 

m-DDderatood  prodnot  of  late  yeara.  It  i*  now  kaoim  Ibat  tbora  ar*  this*  diflltraat 
.  kind*  of  oopal  In  eovuMro^  bat  Dothiagi*  known  of  UiairdittiagniihiBgaharBataiitiM. 
Wo  bar*  bit  Indian  and  Weat  Indian  oopal,  and,  nnder  th*  lifter  a»m%  two  Tory  di^ 
ferent  anbetaneea.  The  Beat  ladiaa,  ealled  alio  Alnaan,  la  Bora  oolorieait  eoft  and  trana- 
parwnt,  than  tha  other*;  it  fonw  a  floe  •wtM«t  and  whan  heated  enita  aa  agreeaU* 
od^.  It  (nmiihe*  (he  Aaeat  vandah,  Preeb  **B*ne*  of  tvp*D(iiM  di**o)***  it  eom- 
pletely,  bat  not  old.  Emodo*  digeaied  apon  mlpfaDr  will  diawilV*  doable  it*  own  weight, 
witboDt  lotting  any  fall.  Fnah  reatiSed  oil  of  roeenury  will  dliMlTo  it  in  any  propoc 
(ion,  bat  if  the  oil  i*  thiakeaed  by  age  it  aerre*  only  to  *w«ll  thi*  oopaL 
30 
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Than  MKitlonilj  iaelt«d,  it  maf  b«  llien  diMoIred  in  good  Mwnco  of  torponlhie  h 
anj  prapwtion,  jfrodncing  >  flae  tbtdibIi,  of  liuhi  ooIh*. 

A  good  varnito  ikkj  be  mada  by  diMoWing  1  put  of  ai^l,  I  of  MMnee  of  roMmaiT, 
villi  from  3  to  B  of  pare  aloohoL  Thii  Tamuh  iliDiiId  be  applied  hot,  and  irhen  ooU 
beoomea  Terr  hard  and  dnrabla; 

The  Wait  India  ipede^  or  Amerioan,  odium  to  d^  Dot  tn  lamp*  of  •  globular  fi>m, 
bat  in  amall  flat  (ragm«nt%  which  are  hod,  rongl^  and  wUhont  taita  or  aindL  It  k 
nmali;  ^loir,  and  neror  oolorioH  like  tlie  other,  bweeta  an  very  rarelr  found  in  iL 
It  wMDN  from  the  Antilli^  Uoxiso,  and  Korth  America.    It  will  not  diMofve  in  eaaeiiM 

11)a  third  kind  of  oopal,  known  alio  aa  Weat  Indian,  wai  formerlj  lold  aa  a  prodnct 
of  the^aat  ladiaa.  It  n fbnnd  in  fragmenti  of  a  oonaavo-oonrez  form,  the  oater  eoTer- 
iog  ofwhiofa  appaara  to  have  been  remoTed.  It  contain*  manr  inueta.  When  nibbed 
it  emita  an  aronutie  odor.  It  gitea  ont  mmh  ethereoo*  and  ampjTeiunatia  oil  whan 
malted.    Itfbrmi  a  toft  vamiah,  which  driea  ilowlj. 

Pum)  oil,  or  anjle  B^rit,  ha*  been  latelj  naed  aanMlVent  oftiiehatd  eopal;  bat  it 
doe*  not  drj  into  a  t*^  Mild  ramiatL 

Annaxed  ti  an  Moonnt  of  the  import  of  anfanA  and  eopal,  in  the  tmdenaenttonad 
jaara:— 

IHL  l»a  1M&  MM 

<)aMtiti(e  Imported  ewta.  —  »»  UM  M«S 

Quanlitie*  exported  ewta.  _  1408  IMS  SMT 

Betaiaad  tor  oounmption  ewU  —  S091  SOW  tTTO 

NeU  raresa*  £  CSS  ISfl  117  1S7 

COPPER  i*  one  of  Um  metal*  mo*t  anetentl;  known.    It  w 

■■'■''        '■    '  '      heUreebL 

and  rather  —  ^ 

10  granty  ii  Irom  8-8  to  8-i.  It  ia  miofa  more  malleable  than  it  ia 
ductile ;  ao  that  far  finer  leave*  maj  be  obtained  [ron>  it  than  wirA  It  melt*  at  th« 
S7tti  degree  of  Wedgewood'*  pjron>et«r,  and  at  «  higher  tempentBre  it  eTaporata*  in 
fuine*  wiiioh  tioga  the  flame  at  a  blniab  green.  B7  tapcaore  to  l>eat  with  aooeai  of  air, 
it  i*  rapidlj  eonTerted  into  black  aeale*  of  peroKi<».  in  lanaeity  ityiald*  toiron;  but 
*urpaMBa  gold,  ailver,  and  platinnm,  oontidMrablf  in  thi*  reapeet 

In  niiDeralog;,  the  ganoa  eoppw  insladea  about  18  diflerait  apeeie^  and  each  of  theaa 
eonlaina  a  great  maoT  Tariatiea.  Thaee  ore*  do  not  pomeaa  an)'  ou*  general  exterior 
ebaraater  b;  which  tAej  can  be  reeaanwad ;  bat  the;  w«  readily  dktingoiihed  by  ehem- 
ioal  re-Bgeuta.  Water  of  Mnruonia  digeated  upon  any  of  the  eupraoua  ore  in  a  pulrer- 
iiad  >tat^  aft«r  they  have  been  aatnnad  either  aloB*  or  with  nilrct  aanune*  an  latanaa 
blae  eolor,  iodioatiTO  o^  copper.  The  rioheat  of  the  ordinary  arm  appear  under  two 
atpeola:  the  fint  eUaa  haa  a  metallie  InatMb  ■  «oppar  rad,  bram  jdlow,  iron  gray,  or 
blaakiiJi  gray  oolor,  aometiRiei  lasliaing  to  l>loa ;  the  ieoond  i*  without  RMtallia  appaar- 
VMt,  haa  a  red  eolor,  verging  uptm  purpl^  Una,  or  green,  the  1a«t  lint  being  the  moat 
uaiid.  Few  cof^xr  wee  are  to  he  met  with,  indeed,  which  do  not  betray  (he  ptaaena* 
of  Ihia  metal  by  more  or  !««*  of  a  greeniik  film. 
Dr.  Soberer,  of  Freyber^  haa  arranged  the  ore*  of  eopper  aifollawa: — 

Sjmlial.  Copper  En  lOH 

1.  Copperglani  (ICup/trglateTi)  Cu^  7Bl 

a.  Eupferkiei,  Coppor  pyrite*.  Cu^  FeA  S<^ 

Z.  Buntkapfereri  S  Co^  VaA  M-7 

4.  PifaUrc  t  (CoA  FcS,  Zn^  Ag3  ^b  8)  A*  ^  14—11 

6.  Rotlikuj)rBrerx  Cu,0 


Both  Fidilere  and  Bnntknpferen  vary  greatly  (n  their  proportion  of  eopper.  FakTeia 
i*  very  difieult  to  eonvert  into  pure  eopper  by  (incliiDg,  on  aecoant  of  tta  pr«a<ttoe  of 
aatimony  and  areenic  in  iL  Kupferglani  ia  adiantphnrtt  of  eopper,  Bununinrerenii- 
Minile  or  varimted  Apper  ore.  Rothknpferen  ia  the  orange  or  red  oxide  of  coppcf. 
KalWlaaar  ia  bine  earbonate  of  eopper. 

Pure  copper  may  be  obtained  in  the  Mlid  >tate  either  by  the  redeetion  of  tie  pow- 
der of  the  pure  oitda  by  a  Itream  of  hydrogen  gai  paaud  over  it  in  an  ignited  tube,  of 
by  the  Kalvanoplaatlo  proena,    Hee  EjiUOTvo-HSTALLnraT,  or  Kjotbottfie, 

I.  JUhm  0^>fr  ooeure  in  eryatalt,  bmnchea,  and  filament^  il*  moat  common  1o- 
aalily  being  in  primitive  rock*.  It  ii  found  abaudantly  in  Siberia,  at  the  mire*  of 
Tanrinaki,  u  thoae  of  Hui^aij,  of  Fuado-MoldaTJ  in  Qallicia,  of  Fahlan  in  Bwedau. 
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iTOnwaBifte.  Tb  gugM*  «f  M«m  Mpficr  an  pttHi^  pdM,  mkMkto,  chr 
due,  qniru,  eaitosate  «r  ItMie  «f  llMt,  lalpliklr  af  l•ITU^  4c  lie  mm  KiiiaA» 
ble  BMW*  oT  MliTe  mpiMt  UlhMU  obMmd  wwe-flrw,  ou  is  Bruil,  H  Innei  fhm 
■ui,  wbieb  weiffbcd  MIS  poodt;  ud  iMMdlr,  twHkcr  Thick  Dr.  FnueU-le-BuM 
Hmcovend  in  Aattiet  u>  Die  iMlk  af  Lake  Snperiw-    ll  vm  biu]!  IS  fnl  li  CKca^ 

3.  Salpkant  ^  C^^er,  tht  vUrww  on  cf  BroeliMit.  The  tutsre  of  Ihb  on  b  go» 
piM  t  it!  IVvctue,  eandioidBl,  nrftea  •omeumM  doll )  color,  iron  black  or  lead  naf,  oflca 
khid^  irWiMnt,  or  rcfldnh  fhai  a  niatvre  of  pnioxjdt.  It  w  rad;  ndled  cTca  Iv 
the  kral  of  a  eandk ;  bat  more  dificnlt  oT  redsdioa  than  imtoxjile.  Tbi*  ok  fieUi  ta 
Ikekaift,  MNmiafametallkhuu  wfccneat.  tad^titrTariMlhni4-8  toS-84.  It* 
■wmiinHioa,  accordiaf  to  KlapnXh,  ia  78-a  copper,  18-5  nlpfcar,  vUk  a  IMlle  in»  ami 
Moi.  lUcqaiTaleal  «saptilition  br  Ikeotj  it  SO  oapper+SO  aHlpham  lOOi  Tbeac* 
TS-S  oT  meial  tboiild  be  aaaodattd  wMk  19-6  oTMlrkiit.  TU*  ate  i*  iberefsre  one  of 
Ike  ricbe«t  arri,  and  ftm  fer;  poweriU  vtit»,  wkkh  likcwlae  Mntaia  Mkoic  ofaiife  pr^ 
to>T^  Itiitokeibaadl«allMBaidCTaMeeoppardiitneta|kBiberk,Baiiwr,8«ed«^ 
■■d  NpeeiallT  Cornwall,  where  the  flaeat  errptali  oceor, 

3.  Cmv  ffrUu  reeenhlea  hi  to  nataOle  yclbw  kae,  tdphaMt  «f  Ina  i  kat  Ike  l«tC«r 
b  leu  pale,  karder,  tad  Mnkn  Ire  More  eaatfr  wtU  MiieL  II  prewati  ike  ao*t  li*«lr 
niokaw  colon.  lu  ipecUc  gtntltr  b  i-3.  Ii  coalaiac  jfeaeiallT  a  pwd  deal  of  iraoi 
H  Ike  IbUowins  aaalTH*  win  ahow  i  copper  SO,  nlidiBr  37,  iroa  33,  In  100  parta.  Ae- 
MfAait  la  Hfadascr,  Ike  Swedkh  prrilea  eaalajaa  63  oT  copper,  13  oT  iroa,  and  SScfinl. 
^nr.  Tkeae  ore*  octnr  in  pritnilive  and  inntition  dittriet*  iavail  aia»ea  nod  pownfU 
~    M  t  aad  are  cobbiobIt  aecnnpaaled  wUk  gnj  copper,  lalpkarel  of  iioe,  apanr  lioa, 


aapkntlaa  of  tbie  v*  i>  pnltable,  in  eonHqerace  tt  Ibe  lilTcr  wbieh  it  arqaaall]'  eoa- 
tifaa.  It  ocean  la  prlnkire  sMnniaiaai  aad  ii  oAen  aeeoniiaoied  with  red  ailveron^ 
aapyer  TT''*'*!  *■"!  eryiUIIitrd  qnaru. 

S.  ftofazydf  »/  Copper,  or  rid  tafdi  »f  C*fftr  i  iu  color  ia  a  deep  red,  aOBetive* 
verp  livelTi  efpeeUly  wbea  kraiaed.  It  ii  IViaUe,  difieall  tt  fti*iaD  al  the  btovpipe.re- 
4adUe  ea  borDing  charenal,  aoluble  with  Fffenefeeaee  ia  aitric  aeid,  TorMlnt  a  graaa 
■t«U.    n«  eoaHttMion,  when  pare,  le  SS*9  copper  + 1 1-1  oxften  k  100. 

I.  Kadi «tjdt  of  Ce^ptr  iiof  a  vehet  blade,  iaelininf  vairiUDe*  to  browa  or  Umi 
■ad  il  aeqnlm  Ike  awtallie  hMre  oa  brinf  nihked.  It  h  iafaiible  at  Ike  blowpipe.  IH 
■Htporilkai  It,  copper  SO-f-otrgea  90  i  bcinit  a  tr«e  perairde. 

7.  HrtroMicuU  a/  Cof^cr  cooiiMi  eoaealiallT  of  oifde  of  copper,  (ilka,  and  water. 
hi  eofcr  il  green  g  and  iu  TnMlare  it  eoackotdal  with  a  miaeoa  Inttre,  like  »o*i  minerab 
wfciek  eonlain  wnter.  Iti  ipeeUe  graTltr  it  :»73.  Il  it  InTatiUc  al  the  hkFWplpe  aloMi 
hn  il  melli  eaailr  wKk  koni. 

8.  iNm/aiaCpr^r,  or  £nMraU  JfalaatiftiabeanliralknlnTeeapTeonimiaerBliCM- 
rfidH  ttoxjie  oT  copper,  carboaale  of  lime,  tilka,  and  water  in  Tarjing  proportiooa. 

9.  Cartema'*  </  Copptr,  XaUekUt,  ii  oT  a  Uae  or  green  color.  Il  ocean  oAe*  ki 
ketntirDt  erTitali. 

10.  Bnlfkali  ef  Cofftr,  Shu  Varial,  limikr  to  the  tnifleial  tall  oT  the  laborvlM] 
The  Use  wilrr  vbkh  Bowt  IVim  certain  copiier  minri  it  a  •olation  of  Iki*  lalt.  Tka 
eopper  ii  eatilr  ptoemred  in  Ike  melallir  Hate  by  plBn«iB«  piece*  ef  iroa  taio  it. 

I I.  PJlMpAo/f  of  Copftr  n  of  an  rmermld  green,  or  vpiditrii  color,  with  tome  tpolicC 
Madt.  It  preienti  flbroM  or  tokerealooi  matm  wiih  a  lilliT  taure  in  the  ftetnre.  It 
disiolT«  in  niiHe  acM  w^koat  eflcrreteeBce,  ftimina  a  bloe  liiioidt  melt'  al  the  hlaw> 
pipe,  aad  h  redndbleapoa  ebaTena),wilk  Ike  aidof  a  liiile  greaM.bitaBmeliiliegkibnla. 
Iu  powilrr  doet  Bol  eU«r  flanw  green,  lile  Ike  powder  oT  marlala  of  copper. 

12.  Mmrialt  of  C«ffa  ia  green  of  varieva  riiadet  t  Its  priwder  imperta  to  Bame  a  r» 
MaitaUe  Uoe  aad  grcea  color.  Il  ditaolwt  la  aitric  add  wiiboat  efleneaceaea  \  aa4  ii 
•awlr  redared  hefbre  the  Mowpipe.  Ila  dewity  it  t-b.  By  Elaprath'a  aaalriia,  it  ao^ 
•ina  of  MTde  tX  copper  73,  matittie  aeid  10,  water  IT. 

13.  Jrtnialt  of  Copptr.  Il  ocninia  beaolirul  blae  cTTntala.  Befive  the  Wowpipeit 
■elu,  eihaling  Ikmet  oT  a  garlic  odor,  and  it  aSbrdt  meullio  gkibulct  wkao  in  eoalMt 
with  charcoal.    See  bnjv  upon  the  otet  at  the  end  of  thia  arliclc. 

In  ibc  article  Mirnuxtot,  I  bare  deaeribed  ihe  mode  oT  working  eertaia  eoppoi 
Miaei;  and  rmil]  oobIcbI  mrtcif  brre  with  (iriM  a  brief  aeeoaat  oT  two  enprenai  fon^ 
tiofM,  iatEreMina  ia  a  geokvical  point  aTriewi  ikaltf  ika  eoppailalaof  lfaadkhli,*jii 
•r  the  copper  reiatoT  ComweD. 

Tbaenrwiiiitniaof  bilBBOaaaitekMiallM  Snt  oTUMii  kNalitin^  an  iM^g  Al 
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i>OM  BMMBt  of  anf  irUcfe  eonUm  the  nnirin  of  organhed  MUn  not  IMucent.  Fnm 
mnoag  thrir  tabolu'  slata  the  vut  nnltttodei  of  fooil  fish  were  eilneted,  wbict  ban 
rendered  the  oiaioBe  oTManricldl,  Eisleben,  IlmeBma,  and  other  place*  in  Thurfngi*  and 
Tfflfctland  la  eelebnled.  Many  of  the  fivh  are  tnmiformed  inlo  copper  pyrila.  Here, 
•IM,  have  been  (bond  the  ToMil'  reaiaiai  of  the  lUard  family,  called  Monimrt. 

Such  ia  tbe  inflneDce  of  ■  wise  admin iitntion  upon  the  priMperiljr  of  mines,  that  the 
iUh  brer  of  ilate  tn  this  forouttioa,  oT  which  100  ponnib  eommonlr  eonlahi  but  one 
poaad  and  ft  hair  of  copper,  oecasionallr  a^ntifennt,  hu  been  Ibr  several  cenlnries  iht 
obfeel  of  amdtiiig  WDriu  of  the  greaieat  mporlanee  te  the  territory  of  ManaUdtand  the 
WtfoiBing  oouDtrr. 

The  fivqveni  deraBgemeats  wfakh  Alt  metallic  depo^te  experienees,  led  lUlfai  direettm 
et  the  Dudef^nMBd  operalioTtt  tt  an  earijr  period  to  Undr  the  order  of  nperpositiMi  ol 
the  aceonpanTiog  rodn.  From  tbefr  obserrationt,  there  renllad  atyitemof  IhetswIiieS 
fcan  serred  to  golda  miners,  not  only  in  the  coantrr  of  Mant>ldt,  Iwt  over  a  freal  pot 
tloB  of  Ocrmanj,  and  In  aereral  other  coDnlries  where  the  Mnu  teriea  of  roclci,  bmhig 
-Oe  immadiBte  cBTdi^  of  the  enpreana  lehitta,  wot  ftTond  to  occur  In  the  Hoe  otdr< 
of  anperpoaiiion. 

Cy  tlu  EtigKtk  ffp»  «Mrfk>.— The  depoelte*  of  eojlper  in  C!orBw>)l  occur  alwkT*  u 
Win*  in  gmitc,  or  in  the  achistOM  ro.lts  which  Mrramtd  and  gorer  it  i  aod  hence,  the 
Coniiih  noMts  'mrb  maallT  in  the  gnnite  or  grcmith  day  alaiet  the  former  of  which 
Iker  eoU  gnxean,  the  latter  hi&ai.  Ent  tin  is  tometime*  &teminaled  ia  amad)  Tclna  ia 
mrpbjrrr  <"  sIvm,  which  toelf  forms  great  vein*  ia  the  almve  rock*.  No  itratideadM 
uu  been  obeerred  in  Comvrall. 

The  coypar  felBi  are  ahnadant  In  the  killai  and  rare  in  the  nuile  i  Int  most  nimer- 
ova  near  Ihc  line  of  janction  of  the  two  roclia.  The  differnt  Kiwb  oif  mineral  Tona  in 
Cornwall  dm;  be  doaed  as  IbQows  : — 

1.  Veins  of  elran  ;  elran  coarsest  or  elran  channda. 

2.  Tin  Tcina,  or  tin  loiu ;  the  latter  word  being  nsed  bjr  the  Comlah  minera  to  lifBiff 
■  rein  rich  In  ore,  aod  the  word  cotnt,  to  signify  a  barren  rein. 

8.  Coipper  veins  maning  east  and  weft  i  eaat  and  weat  eopfier  lodea. 

4.  Sewod  srMem  of  copper  veins,  or  eatttn  copper  lode*. 

B.  Crossing  Tcint ;  cross  coarte*. 

0>  Modem  copper  reins  i  mote  recent  copper  lode*. 

7.  ClarTeiBSi  of  which  there  arc  two  sets,  the  more  ancient,  called  Dross-nadfcsM; 
ud  the  mat*  modern,  called  Atdtu, 

There  are  therefbre  three  arsienia  of  copper  Telu  in  Oentwall  i  of  wUefa  the  Brat  is 
contldcred  to  be  the  imiit  aneleni,  beeanse  It  is  always  traversed  V  the  two  othcn,  and 
becaoae,  on  the  eoatiar^,  ft  sever  cats  then  off.  The  width  of  these  veins  does  not  ex- 
ceed 6  feet,  though  occasional  enlatgenents  to  the  extent  of  IS  flwt  aooietimestake  [Jace. 
Tbefr  lenvth  is  tmhnown,  b^t  the  one  explored  in  the  Ihdtii  Mina  haa  been  traced  over 
•a  extent  of  seven  miles.  The  gabgtic  ofAese  vehats  geaeraDT  qaartt,  either  pare,  or 
mind  wkh  green  particlea  analogous  lo  chlorite.  Thejr  contain  iron  pjrites^  blende,  snl- 
phnrct,  and  several  other  camponnds  of  copper,  snch  as  the  eaAonate,  friioipbate,  ars» 
■(•to,  muriate,  fte.  The  moat  pan  of  the  eopper  veina  are  aeeooipanjed  with  snail  ai- 
giUaeeoii  veins,  ealled  bf  the  mlden  Jbuiun  of  th*  Ms.  Theae  are  oAea  rnnad  apoa 
kotk  tidei  of  the  vein,  so  as  to  form  cheeks  or  lalthmdei, 

When  two  veins  intersect  each  other,  the  direction  of  the  one  thrown  ont  becMoet  aa 
ohject  of  Inteiest  to  the  miner  and  geologist.  In  Saxonir  it  Is  regaided  as  a  Mnera]  ftct 
that  the  rgected  portion  It  alwaya  to  the  side  of  the  MmH  tmgU ,-  this  also  holds  gencr- 
allf  in  CMDWall,  aad  the  more  oblnse  the  angle  of  ineidenee,  the  more  conaiderahle  the 
Mt^hrow. 

The  greet  copper  vein  of  Cathara^  in  the  parish  of  Owenap,  b  a  most  instraeiive 
altample  of  inierseetioii.  T?ie  power  of  this  vein  it  B  feel  t  it  nins  Dearty  from  eatt  to 
wisl,aBd  dips  toward  the  north  at  an  ioeHnntloa  of  Z  feet  in  a  fntheat.  Itt  appet  part 
IB  in  the  kiUat,  its  lowet  port  in  the  granite.  He  vent  haa  anflWad  two  iateraeetions  j 
the  4t«  retnlu  Trtaa  eneonnleriDg  the  vela  ealted  SfoMis'i^hdkaa,  which  rant  frtMi  north- 
east Ic  aoath-weet,  throwing  it  ont  several  Ihthom*.  The  seeawl  has  been  eanaed  hf 
saelhv  vein,  almoM  at  riabt  anglea  to  the  Artt,  and  wUA  hat  diivea  it  SO  (hlhosna  out 
to  the  right  side.  The  Ihll  of  the  vein  oeenn,  tkerefixc,  in  one  eate  ta  the  right,  and  !■ 
the  other  lo  die  left ;  bat  in  both  iaataneei,  it  ia  to  iha  side  of  the  obtnte  aatfe.  Thit 
dIspaakioB  is  very  aingakr)  fbr  one  portiMiof  the  veia  appaua  U  have  asceaiited,  wlule 
aaother  has  tnnlc 

The  mining  works  in  the  copper  veins  an  carried  On  by  reverse  itepe ;  see  Hires 
IW  grand  shnfts  for  dratnage  aiid  eilractkiB  are  vertical,  and  ope>  npon  the  ttioi  ride 
tf  Iha  vein,  traversing  it  Maeertaia  depth.'   Tbeae  pits  an  ennh  t*  thehnreal  point  of 
— '      "  <ni  and,  in  proportion  as  the  workings  descend,  bj  metaa  of  excavation* 
le  pftt  are  decpMed  aad  pM  lot*  eammnakatiDB  lawaid  thnr  bottoia  vritk 


T  km btm  liTM  Ottm, tke  om  eadbcug  roond, wd Uw  gthv brUff 

The  ore  m  nited  eitbec  bj  to 
Vtnlir  «r  U«k  pmMMe.    I  ikaU  take  Uw  ChaMM-M  Jl 

ne  dnJMg,  whkk  U  ooe  of  Um  nwt  lOMWwtbh  ■ooraw  en  upanae,  mu  iraa  laa 
qMMJtr  of  wMer,  ami  tram  the  daptb  of  Ike  mAk,  i*  cmcuIcI  )v  ■<•>■  of  ineklag  ead 
Tonias  poBM  >*>«  whole  pbtaMod*  af  ohie^  ISa  ftel  lon^  "■  eltaclied  to  ■  melB-rod 
a^eadeJ  et  Ihe  eilnmi^  •(  Uie  woriiieg  kewB  oT  a  rtfw  engine^ 

Oa  ihit  HiM  thiee  «U«»«inriiiee  Me  emded  ef  vetr  pe>t  rswe^br  the  pi^aeeef 
faiMge;  Ihe  eoe  csBid  Ike  JTsfte  MfiM  ta oT  Um  icH-mie  ftme,  ud sioM  iBproTad 
eMMraelioii.  The  ejlbder  !■  90  iaeket  !■  ininml  diuMtef,  eed  the  leafih  of  the 
rinlukSleetlliMbca.  It  iMfk»  lia^  Mrak%  ud  it  iMved  in  »  eoMwg  of  brisk* 
t  4iMi|MtkM  rf*  the  h«M.    The  nwer  i*  ednttied  at  the  apper  ead  of  Ihe 

--'  -  "  it  of  the  hU  «r  the  pMso,  at  a  KHMte  Mpahle  ef 

• -  —  •-----  / i^KBTj.    The  iatfo^--' ' 

be  incnaied  or  dioiiaiehed  M  pkanM.    Dariag  the  n 

ii  prewed  mmir  bj  ihi*  vapor  la  its  ptognmif  all 

Ihe  piHoe  eonnpmeeici  with  Ihe  eondeaaar.    It  aeeead*  hjr  the  e 

pomp  cad  oT  the  woridof  beaok    Heaee,  ii  k  oaff  daring  the  deeceal  of  the  pieto*  Uwl 

the  eieetire  itrake  ii  oieitad.    Frefwattr  the  MMUi  i*  adautttd  eajj  dorlnt  the  tiaA 

pHt  rf  the  eoane  of  (he  piMoMt  or  18  inch**.    In  Ihii  way  the  power  of  the  eafriae  ii 

fiapartioaal  lo  the  «p«fk  to  be  doae  g  Ihhl  it,  to  the  bodf  of  water  to  be  niaed.    The 

■BziaMni  (brae  of  Ibe  dniea  engiBe  Ii  iboiil  910  boneai  though  it  la  tAen  aiade  to  net 

eilh  oalf  one  Ihiid  of  thii  power. 

The  eopper  mimm  of  the  Ue  ef  Ai^ieef,  Ihote  ef  North  Walac,  et  WeMnorelaad, 
Uw  adiaeeal  potia  oT  Laaeaahire  aad  Oiiaiberian^  at  tbt  tomb  weit  oT  Beotlaad,  of  Iha 
[da  of  Haa,  a«d  of  the  etWh  aan  of  Ireland,  occar  alw  b  primbiTe  or  Uantiliea  roeka. 
The  area  lie  — —t'— -t  in  iiieiaia.  bat  mtte  fteqeeatl}  Jn  noD*.  The  niae  i£  EMM  Ik 
SMSbnlBhUe,  aad  thai  oT  Crai»«ill  bun,  aaar  AJrtea-moor  ia  Caabcrlaadt  oattir  ia 
Ijaaaitifla  or  aeUlUferooa  limntn^e. 

The  copper  orei  nttacted  both  ftmi  the  franille  aad  achiittwa  loealitiea,  a*  veil  aa 
fioa  the  akareoiu,  are  nniforaJr  copper  prrite*  nore  or  kaa  ttixad  whh  Ima  PTritaai 
Ihe  red  oijde,  earboaate,  arteaiate,  pbotphate,  utd  mariale  of  copper,  are  varr  rare  ii 
Iheae  diRrieta. 

TbewakiagoreopiKrlBdwHaaf  Aatleaermrbetreced  toavnyrMMCaera.  II 
qipean  that  the  Bomaat  were  aeqaainted  with  the  Ramlel  mine  near  Holfbead)  b«  R 
«Bi  Toilied  with  little  aetlTiir  till  aboat  TO  rear*  am.  TUt  meuUifbrDaa  depoiite  lien 
in  a  greenith  ebiT  ahte,  paMiag  Into  tale  ilalei  a  raah  aaaoelated  with  eerpeBliae  «ad 
mpfcotide  (gafftro  of  Von  BodiJ.  The  Teiu  «f  «op]wr  are  (hn  eaa  t*  iwe  Tarda  Ihiift, 
and  tbej  convetge  toward*  a  point  where  their  itnioa  (bnna  a  waiiletalHe  bbm  et 
ore.  On  thia  maaa  the  miae  wa*  Artt  pineed  bj  an  open  emTallM,  wUeh  ia  kkw 
npwarda  oT  300  ftet  deep,  and  appaan  freu  above  Uhe  ■  ratt  hand.  Gallariei  are 
fcrSKd  at  diflbeni  lerd*  npoa  the  flaak  of  the  eioaTnlkM  to  l^lvw  Ihe  teMril  naal 
iria^  which  run  in  all  direetiona,  and  dltnxe  IVom  a  ccoanoa  eealre  like  an  UMnr  ladh. 
The  ore  tecriTca  In  tbeee  galleriea  n  kind  of  aortini,  aad  ia  lalaed'  hj  meaaa  of  head 
windkaaea  lo  Ihe  lammil  of  a  hill,  where  it  i*  cleaned  hj  breaking  aad  riddling. 

The  water  ia  lo  Bcaalf  in  thia  mine  that  it  ia  pomped  np  faf  a  aii-horae  tteaSH  , 
A  gnml  proportion  of  it  ia  charged  with  tnlphate  o(  eopper.  It  li  eonreTed  late  n 
rain  containing  piceea  of  oU  iron ;  the  Mlpbate  ia  thoa  deeMnpoaed  Into  coppCT  of  t»- 
uentaljaii.  The  Angleaea  ore  ia  poor,  fielding  onlif  from  2  to  3  per  c«at.  cf  eopper  i  a 
portion  of  itt  aulpkor  ia  eoQeeted  in  roastiog  the  ore. 

Mtdiavcal  prrparatim  of  iSt  mpptr  ant  in  C^naeaU. — The  ore  reeeirn  a  SnI  aort- 
mg,  cither  witbin  the  mine  ilaelf,  or  at  ilt  monlh,  Ihe  objrct  of  wfaleh  ii  to  aeparate  ad  ' 
Ihe  pieeca  larger  thna  a  wiilant.  Theae  are  ^rn  redaerd  by  the  hsmmer  to  a  tmaller 
lice ;  after  vhidi  the  whole  an  Krted  into  fonr  lots,  aeronDn?  lo  iLeir  retatlre  riehacM. 
The  fragmentr  if  poor  ore  are  pounded  in  the  ttampa  ao  thai  Ihe  metallie  portion  ma;  be 
feparaled  bf  waaUng. 

The  rich  ore  is  broken  into  amaH  UU,  of  the  iiie  of  a  oat,  with  a  tat  boMr,  fcrwM 
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or  ■  trice*  ef  bra  6  lidMi  ifBue  ui  I  fach  MA,  adi^Ud  to  •  woaith  hudh.  n* 
on  10  be  bioken  k  placed  npon  platei  of  eut-iroa )  eaek  aboot  It  inebe*  iqDare  aad  It 
iach  thieV.  Tbeae  ireo  plate*  are  Ml  Imrerd*  Ibe  edge  aCa  mwU  moskd  aUnt  a  jui 
blgh,  cDotlriKted  with  dry  itoDei  lamoied  wfth  eailh.  The  apper  tarfhce  of  Oom 
maiiDd  U  a  liltle  inclined  fhm  behind  liinrahh.  Hm  VMfc  ii  pofonned  bf  wcmea, 
e«eh  rnntished  with  a  boiler ;  Ibe  ore  i»  placed  in  froat  oT  Ibem  b^i»d  Ibe  ^lts|  Iber 
break  it,  and  alrew  il  at  llieir  feci,  whence  it  U  blled  and  ditpoaed  of  to  the  amehias- 

Inferior  ore*,  eoauinlnf  a  notaUa  proportion  eC  Uamj  nallen,  are  abo  btoken  with 
the  beater,  and  the  rich  puU  are  separated  b]r  riddling  and  vatbicg  (ioin  the  nadJM 
naUert, 

The  Bmalter  ore  ti  washed  oa  a  ti«*e  bj  ihakin;  H  in  a  (tream  of  water,  whidi  eeiriei 
•war  the  lighter  Honr  piecei,  and  learn  Ibe  denier  metallifeRniK.  Tber  are  ibea 
aorted  fay  hand,  ThtM  by  bealing,  itamping,  aad  rtddlinfi  ia  water,  Ibe  atony  mbatcneea 
are  in  a  |ti««t  meaanre  geparated.  The  finer  gronnd  matter  i*  waibed  on  a  plane  table, 
over  which  a  current  of  water  Ii  made  to  fiow.  Pinally,  the  or«  near^  fine  ii  pDt  intv 
a  larfc  tab  with  water,  and  briikly  atirred  about  with  a  abotel,  after  which  il  aeillea  ia 
the  Older  of  riebnne,  tbr  pore  metallic  <m  beinf  oeareat  the  bottom.  The  itampa  need 
lor  copiier  ore  in  Cornwall  are  the  same  as  Ihoae  aaed  for  tia  area,  of  which  we  iball 
speak  in  treating  of  the  lalter  metal,  at  well  as  oT  the  boxes  for  washing  ihe  Ine  powder 
or  Mlimt.  These,  in  (het,  do  not  differ  eneniially  fran  Ibe  ttampiBg  mill*  and  wathing 
appunlni  described  in  the  article  tivrALLVtor.  Crushing  rails  are  of  lata  years  mneh 
emplored.    Bee  Lead  and  Tin. 

Cornwall  being  deeiiluie  of  coal,  tbe  whole  copper  ore  which  this  connly  producea 
is  Hnt  Ibr  smelting  to  Sooth  Wale*.  Heie  are  19  copper  Woiki  upon  the  Gwansea  and 
Neaih,  which  pnrane  a  nearly  anilbrm  and  much  Improred  praeees,  cmsistinf  in  a  tcrlea 
of  caleinaliMU,  fniions,  and  roasting*,  execated  upon  the  ores  and  the  malten  rcsalling 
fiom  them. 

Tbe  famacea  are  of  Ihe  rererberalory  constiaelion )  diey  nry  in  their  dimensions  and 
in  Ihe  nnmber  of  their  openinn,  aceonling  lo  tbe  operatims  (br  which  Ibey  were  in- 
tended. There  Arc  5  of  then  i — 1.  The  catdning  Ibmace  or  ealdneri  2.  Tbt  uelllng 
Aunace  t  3.  Tbe  roasting  f\imace  or  roaster  g  4.  Tbe  rdlaiDg  fnmace )  B.  The  bealiag 
or  igniting  furnace. 

I.  The  ealdning  (bmace  Tests  upon  •  ranlt.  c,  into  which  tbe  ore  it  raked  down  adei 
being  calcined ;  il  is  built  of  bricks,  and  boand  wilh  iron  ban,  as  shown  in  the  elentioa, 
Jit-  3SB.  Tbe  hearth,  a  B,;Igt.  S8B  and  BTO,  it  placed  niion  a  lerel  with  Ihe  lower  horiMO- 
tal  trinding  bar,  and  has  neariy  the  form  of  an  ellipse,  Iran  ealed  at  the  two  eitremitics  of 
ila  great  aiis.  It  is  hariionlal,  bedded  with  fire-bricks  set  on  edge,  eo  ihst  il  my  be  n- 
moTed  and  repaired  wilboot  dislurbing  the  arch  upon  which  it  repoeca.    Holn,  not  Tinhla 


no 


la  the  figure,  are  left  in  tbe  tbeive*  before  each  door,  c  c,  throngb  which  Ihe  roosted  of« 
ia  let  fan  into  the  sabjaeeol  vault.  The  dimensions  of  ibe  hennh  a  a  are  ifflmense,  beiag 
from  17  Ui  19  feet  in  length,  and  rVom  14  to  IS  in  breadth.  The  flre-place,  A,^.  S10,  ii 
from  4^  Id  &  feel  long,  and  3  feel  wide.  Tbe  bridge  or  low  wall,  6,  Jig.  B74,  which  aepa- 
ralei  the  Sre-plaee  from  the  hearth,  is  2  l^t  thick  j  and  in  Mr.  Vivian's  smelting-worki 
it  hollow,  at  shown  in  Ibe  figure,  and  eomioDnicalet  at  lit  two  ends  wilh  the  aUKBphere, 
la  order  lo  eoDdiict  a  supply  of  [Veib  air  to  the  hearth  of  Ibe  fbrnaee.  Tbit  jodleioot 
cwtlrivance  wHl  be  denribed  in  explaining  Ihe  roaijiag  operation.  The  arched  luof  of 
Ihe  furnace  alopes  down  from  the  bridge  to  the  beginniag  of  the  chimney,  J',fts>-  8S9, 
(70,  its  height  above  the  hearth  bong  at  tbe  Aitl  pout  about  20  inehet,  and  ihiiii  8  lo  IS 
•t  the  second. 

Aich  great  caleiniag  fumaeet  have  4  or  5  (!«.»,  c  c  c  cjI(.STO,odc  for  the  flFc-plaM^ 
aa  shown  at  the  rigbt  hand  b  fig.  U9,  aad  3  or  4  otkm  ht  wcAbc  tlie  ore  apM  Ihf 
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MVMtmtgtr  lw««^     II  IkMd  be  8, 9  (f  them  are  pbeH  k. 


■n  fwcea  apoa  wme»  mbe,  ncav  <>■>  ■■mhut.       iihbc  apjHw^i  an  ic  hbkv  sHBai^ 

'   uJ  mre  bnod  (rilk  iiM  Ommn.     Tte  dUMMj  ii  akiM  SS  ft«l  lufk.  and  k  |J>Md  it 

«MM«1(!  of  the  hnMb,  H  U/. A-  no,  bpiu!  joiMd  bf  «■  iaeltMd  1h  to  the  ramwe. 

Far  char; i^r  k  wilk  an  Dm*  *fe  MmUt  piMid  abore  tka  itprtr  part  of  iIm  Tanlt  I 

kwewt  »  »,  ia  a  line  wtth  Ita duawi  Oay  ue  fiwfeiad  of  tilBleaor  Iidb,  Mpportcd  la 

Miraarnne.    BcMalb  aaAoTlkcBlken  itu  wMm fa iMUag tkeccedcFWa  intallw 

iMIIk. 

T>ae  hrMCM  atne  Sor  aakioiagtha  on,  wd  Uw  vwHjar  ct«A  ceppm  <  for  Ihe  lalMa 

K MM,  indeed,  ranuwtaaf  two  twin aTaaaBe1iwaa^kiT<d,ainpr«MntadM^.Vll. 
divenaioMsf EadtMrmikitCMamalitUelaatkanlbapraodiing.  Twsdoof^ 
tt,  «gwtapBai  to  affc  haarth,  a*d  Iha  wwtw  m,  while  a^orad  at  Iha  ^ipar  <Brr,  tfcmd 
UM  a  raMod  vovaablaplalfriB. 

I.  MMagftrutt^JIf.  S71  and  t7t.  The  ibnn  of  tha 
baKtbUakDei.1|>Ucal,battbe  dlKnailnai  afe  waUir  th— 
inlteMltiDinrnnnMe.  ThelMjIhiloet  net  meed  llw  tit 
fael,MdthchKadth*ariiafh»i  TtoH.     Tka  Bn-plnec  & 


howew  luftttT  in  |BO|i«(tiaB,  Ui  Itnglh  Wtt  fr«a  Si  ftel 
to  4,  and  iu  breadth  Aim  3  to  8^1  tUt  mm  baing  rtqnivie 
10  pnidnee  the  Msbrr  MapentH*  <£  thi*  tkaaee.  It  hM 
fiwer  ofcoi^a,  there  being  awnwiily  Ihieei  one  to  the 
fire-place  at  n,  a  Kond  o*e,  o,  in  the  aide,  liepl  Roenltr 
•hot,  aad  naad  nnlr  vhen  inenvMtiMia  aatd  Ui  te  loaped 
nf  the  hearth,  or  ««n  the  (taraaee  la  to  be  entered  far 
nptin  I  and  [he  third  or  worhisB-door,  a,  placed  on  tba 
&Mt  of  the  furnace  beneath  the  cbiBoer.  Throaah  it  the 
BoitiB  are  raked  o«(,  Md  the  walwd  matter*  are  itirral  and 
paddled,  Jw. 

The  health   b  ^Mi^■  wiU  InAuibk  taad,  and   ilopM 
iliehttT  towdi  the  tide  door,  to  Adlilnle  the  diMhaise  at 

tbamattL   Afaaim  this  door  there  li  a  hole  in  the  waU  of  tha 

(kimneT  (jtg.  Ki)  ibr  IriliBg  the  tnetal  eaoape.    An  iron  yntter,  o,  leuU  It  into  a  pit,  k, 

'— '^iiih  on  iran  ree«l»i^-pot,  which  mOT  be  lifted  out  by  a  crane.    IT.*  »ii  ■  1. 

■  wM«r,  and  the  aetal  baeomaa  sranaUlad  u  it  lUto  into  the  n 


Had  with 

There  are  a»e  mA  new  fcmnaen, ' 


■d  bj  a  hamper,  l,  m  ihowa  i»M-  ■II- 

H«flin«  hmnee*  are  wriiwai  med  nlao  far  ealeiulioB. 

lere  are  Mae  ««a  MU- Swnnaen,  which  atfve  IbMdoabli 


Vj.*"-)  Thefoor 
A  ifd«ilaad'Ar  lidlini  the  c^eined  oret  the  other  two, 
■  c,  terre  Ar  caddatfion.  Tbe.heM  baiag  ha*  peweifal, 
■pen  thcopper  lole  c,  Ike  ai«  ffete  diM  «PM  i^  awl  besint 
to  be  calciDed— a  prvecM  eonpMed  en  tha  neil  loar. 
iqnare  bole*,  d,  Ml  ia  the  hearth*  ■  and  c,  p«t  Ihem  m 
coDmnHcatian  with  each  ether,  aad  with  the  bwcr  oae  1 1 
Ibete  pcrflmlau  are  that  daring  the  ep«ralioa  bf  ■  >>>"«* 
of  iroo,  renoreabla  M  plcnnre.  ,.,.,_       ... 

The  h«*rthi  fr  and  c  are  nade  of  hritfai  Iber  are  honMNnl  al  to*  Md  *lkgUlr  wnlW* 
boMMh)  they  are  2  bridt*  thkfc,  and  their  Jinwriww  ere  hrger  than  lh«ee  of  the  1^ 
tfar  iMMlht,  M  Aer  extend  abon  Hw  Bre-pJace.  On  the  floeie  dedJMd  te  cnldaMton 
the  fimaee  baitwodooreononeoflUiid..-.  ootbe  lower  rtary  there  aee  «lw>  two  |  bnl 
ther  en  differeMtr  eoDocnted.  "Ilw  Bm,  bei^  ii  the  ftenl  cT  (he  1ta~e^  earTw  fee 
dnwaw  off  Oe  teoriH,  hr  wwktnir  Ae  ■eial,  Ite.  i  and  Ibe  eecMd,  open  the  nde,  adBiU 
w«to^  to  n-he  aacetMrr  repair..  Beh«»  Ihi.  doot  tW  dirdj^gew  tep*ole  *  le 
plMcd,  whieh  «NnDniaicalr«  br  •  enH-iien  gnller  ^Ih  a  pit  MM  wlA  «et.  The 
fimenioq*  of  thi*  fhmaoe  in  length  andbrendth  are  nenrly  the  Mae  o»  lh«W  rf  the 
ndling  romoeeabon  de*eribed|  the  tolel  hel^t  ii  ncertr  13  ^Bt.  It  ii  ebaried  by 
mean*  of  one  or  twe  bcppen.  ,  .        , 

a.  Ji««.(iaf  Ai^w^-TheftenwweBiptoTrffaa^P'n^w^-t'SWW^I'-^^- 
goM  to  the  calcining  onea  |  bet  in  the  Nnelling  woriit  at  Kafed,  the  |>r(^>ert]r  of  Mcmt*. 
Vi»ia»,  (heae  flinieoe*,  alladed  to  abote,  |H»*enl  *  peealinr  ooowmelion,  fa  the  prapoee 
of  intndwxne  a  eeoUmwai  enmni  of  air  epon  Ibe  inetaL  in  order  to  fccHilate  it*  ox^ 
dicenient.     Thb  proecH  wai  eriginidlT  intented  by  B!r.  ^hefleU,  who  di^naed  of  bs 

Hne  iwfa  admiU^bT  a  cfaaanel,  e«,  thMM^k  the  nlddto  of  the  Are-bridge,  ;lg.  nt,  end 
HtoidlM  eO  it*  lenilhi  it comnMnikeatea  with  the  Mmoaphere  at  it*  two  cad*  ce| 
■^MMMMtk^Wft  at  ligU  ^M  to  thb  dasMl,  eradoel  the  air  iMo  Ihe  fn^ 

' .  ..jogic 
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MM.  Thii  veiT  lamyte  eauhmctm  prodacn  ■  pmNriU  dTsBt  is  tbt  mHtog  apM^ 
liDD,  It  not  onljr  prniioln  Itac  (»;dbaMB(  of  ikf  mMal*,  bal  borM  tke  malw,  wd  ■•• 
■bu  in  the  nporintioe  of  tb«  raJphw  )  while  br  kcepiof  llw  brMge  Mud  h  prcMmt  II 
frooi  wwtiog,  ud  leeon*  nDifnnmij  oftmpenitnn  i«  ilie  beaitk. 
4.  AtA ■■■K  ./WwM*.  —  la  (U«,  u  in  the  mdting  hitaee,  the  loh  ilopei  tmrtrdt 
'n  OoDt,  initead  of  towardi  tbe  iMe  doon,  bfciuc  in  ihe  refiaJiR  fmnce  Ika 


eopper  collreU  into  ■  cavitT  fomcd  in  tbe  heuih  lowanli  tbe  front  door,  turn  wbleb  h 
m  liiled  001  Wr  Indlei ;  vhBiTM^  in  the  mehiag  ftiniMi,  tbe  metal  i«  run  out  br  a  tap* 
hole  in  the  aide.  The  bearth  lole  a  laid'  viih  Mod ;  but  the  roof  ii  higfaet  than  h  the 
Belling  funntce,  beiag  fiwn  33  to  36  inehM.  IT  the  top  ai^  were  too  m«efa  drpmanl, 
there  might  ha  pmdaced  apon  the  lurfaee  of  tbe  metal  a  \*ja  oforyde  verf  prejndicial 
to  the  qiialilf  of  the  eopfm.  Whea  the  nelal  in  that  eaae  >i  mn  oM,  IM  inrfkee  •(>• 
Udiflet  and  cnekit  while  the  melted  eopper  beneath  breaki  throDgfa  and  spreadi  irreg>- 
larl]'  over  ibe  ealie.  Thii  aeeidenl,  called  the  run;  o/  ikt  Mpfrr,  hinden  it  fi^m  beiaf 
kminated,  and  leqnirei  ii  to  be  expoeed  lo  a  freeh  redniog  proeen,  when  lead  mnil  be 
added  to  dinolre  the  oxj'de  of  copper.  Thit  'i  tbe  oalf  oeea«ion  upon  which  tbe  addi- 
tioa  of  lead  ii  pnper  m  refisi^  copper.  Whea  (he  metal  to  be  leSned  ii  mixed  witk 
otben,  patticnlaily  with  tin,  u  in  extracting  copper  from  old  baU*i  tbea  Tcrjr  wide  fur- 
aaeea  mmt  be  tKijiajBi,  lo  espoae  Ihe  metallic  bath  npon  a  great  tnrhce,  and  in  a  tbto 
ttrainm,  to  the  oxjrdiraig  action  of  tbe  air. 

Tbe  door  o,  Ar,  872,  npoo  tlw  tide  of  the  reflniag  fltraace,  it  vety  lai^  aid  it  iliiit 
with  ■  fnuned  Inck  doer,  bakaeed  bjr  a  ea"iter-weiihL  Thii  door  being  open  dnriag 
tbe  refining  proon,  tke  heat  ii  atranier  el  a  than  at  a, (^gf.  871,379.) 

9.  Ifralta^/araani,  being  deetined  to  heat  the  ptgi  or  ban  of  cupper  to  be  luninated, 
aa  weU  u  Ibe  copper  iheeti  tbetaeelTe*,  are  made  modi  longer  tn  proporttoa  to  their 
breadth.  Their  Iteuth  i*  bariaantal,  the  vault  jiot  tonch  depreteed  t  thejr  baee  only  one 
door,  placed  npon  Ihe  nd^  bat  whkh  cxtende  nearly  Ihe  whole  length  of  the  ramaee  t 
thii  door  tnay  baralaad  bTMaani  of  aconnter^weiKbt,  in  Ihenme  way  ■<  in  thcforDaoca 
for  the  fabrication  of  Aeet-iroa  and  btaM. 

Baia  Iff  Oftrutvmilo  lekitkihtortU  tMicM.  —  The  orei  which  are  imeltcd  in  the 

Swaaaea  woriii  are  enpraoiupyijlei,  more  or  lew  mingled  wllh|raa|«(  (vein-stone).  The 

''sabeoatpoeadof  neariy  eqaal  proponioneof  inlpbaret  of  copper  and  nlpburet  of 
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Tbe  earthy  maaen  which  ■eeoKpeny  the  pyrilei  are  ntaally  nlieioQi,  though  in  eoate 
minei  the  metallUbroni  depiwie  i*  mixed  with  clay  or  doale  <rf'lime.  Along  with  theae 
labetancci,  pretty  taifotmly  difliibnted,  tin  and  aneaica)  pyniea  occur  oceaiioaally 
with  tbe  ooj^iCT  I  and  though  Ibeee  (wo  metal*  ere  pM  Ghemically  combined,  yet  they 
cannot  be  M^ianled  ealiielf  ia  the  mecbaaical  prepanliong.  The  contiilncnt  paMi  at 
(be  we  prepared  for  emaltinft  are,  therefore,  mpper,  iron,  lulphor,  with  tin,  areenie, 
utd  earthy  matteiB  in  aama  eaeee.  Tin  differml  ore*  are  mixed  in  incb  proporiiont 
that  the  average  jnetiUtc  eaMent*  nay  anionnt  to  8^  per  cent,  llie  nnelttng  preceai 
eoniblB  ia  altervalc  raaUJi^  aad  IVitioBt.  The  fbllowinf  deteriplton  of  it  Ti  chiefly 
lakea  from  an  eiedeM  papar,  pabliAed  by  John  Vivian,  Esq.,  in  the  Annala  of  Philo- 
■why  fbr  18X3. 

In  llw  roealing  opcratkm  the  voJetik  labiraace*  are  diiengaged  motily  in  tbe  gateooa 
•tale,  whDe  (he  metak  tliat  poiKw  a  itrong  affinity  (at  oxygen  become  oiydiied.  In 
Ihe  faiion  the  earthy  mbitaneei  combine  icith  tbeae  oxjdei,  aad  Ibrm  gtawy  leorin  or 
'  ilagi  wliieh  float  opoa  tba  nulkoe  of  the  melted  metal. 

Theae  caleiaatloni  and  ftaaioBe  lalie  place  in  tbe  Iblknring  order  i  — 

1.  Calciiatioa  of  the  ore.  2.  Melting  ti  the  caldaed  ore.  3.  Calciaalioa  of  the 
coarK  metal.  4.  Helliog  of  the  calcined  eoarae  «irtal.  b.  Cakioation  of  tbe  fine 
metal  (teeond  matt).  6.  Hdting  of  tbe  caleined  fine  mclaL  7.  RoMtiog  of  tba 
eoaree  copper.  Ia  aome  RDdting  worka,  thii  roaitiag  ii  repeated  fbto'  timesi  !■ 
irtiieb  eele  a  ealeiaalion  and  a  meltiag  are  omitted,  la  tbe  Havad  worki,  howerer, 
the  nme  laving  if  aiade  wilboat  iacreaiing  the  nambar  of  loattiaga,  B.  Bcfining  «* 
tongheninf  the  copper. 

Beaidea  Iheee  operattoni^  which  eoaetitnie  Ihe  trealment  of  copper  property  ipeakiafi^ 
two  othcn  ate  eometimee  perfomed,  in  which  only  tbe  «eaii«  are  melted.  Theee  raajr 
be  deiigoated  by  the  lattora  a  and  h.  a  it  tbe  Te<«ieMng  of  Uie  portion  of  the  aeorin 
of  tbe  eeeoad  pnceaa,  irttidi  eontaia  MMae  BetaDie  graaBlatiOM.  t  it  a  particular  melt- 
lag  of  the  aeeriB  of  the  fberth  operatiaa.  Thii  Avion  ii  tateaded  to  concentrate  tha 
particlea  of  copper  in  the  aeoriK,  and  ii  not  praeliaed  in  all  anwhing  woiIib. 

Fin!  qpcrof  foa,  Cidcmaliat  tif  tht  on.  —  The  different  uet,  on  arrieing  from  Conk- 
wall  and  other  diitiieti  where  .(hej  are  mined,  are  discharged  ia  conlinuoui  cargoea  U 
the  imehing  worli*,  in  Hicb  a  way,  that  hj  tiiuag  out  a  portion  bvta  >evcnil  heap*  at 
«  time,  a  tolerably  uDifonn  mixture  of  ore*  ii  obtained:  whieb  ia  very  etaeatlu  in 
a  fimndry,  becanee,  tbe  orea  beiag  diffcmit  is  qiHlitiei  and  conteat^  thay  act  aa 
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I  Ihat  bM  •  hniidred>wcighL  The  worimn  kbaMcd  with  the  calciDatlM 
tomnj  the  ore  iaio  tlw  hofttn  t£  th*  (Bkikutt  fOnice,  wbcBce  it  hll*  iBta  tke  hcutk  t 
oUwr  wuckoMa  tprcad  it  ■ailbiMlr  am  Ihs  Miftce  by  inn  niict.  The  diaiTe  of  ■  Tar- 
MM  k  fran  Ihm  I«m  W  Uuce  Wm  aad  ■  h>lf.  Fire  it  applied  and  tfuliiallr  iaarcaard, 
tiU,  toward*  the  ead  «f  iIm  vfaMkm,  Ih*  leapenlnn  be  u  hink  m  the  ore  nn  lopport 
vi^ont  DwlUatt  or  antlaliaMiBg-  To  pt«*e»t  tbia  nuMM|i  lofietkrr,  a»d  to  aid  tbe  ci- 
likatioa  of  the  wilphur,  the  larfacn  an  tvaewcd,  bjr  tUrring  np  the  on  at  the  end  of 
MOT  hoar.  Tlw  aklBalian  ii  aaDallr  oonpklcd  at  the  end  of  IS  hoon,  ohea  tbe  ore 
fatMBbkdiMolhaarehawlarUMaokgrikeniiiMee.  WhcMrer  ^  ora  ■  arid  eiio«ih 
to  be  Boved,  it  i*  ul(t>  oat  of  ibt  ucbt  aad  eoaverad  lo  the  caleiaed  heap. 

Tke  ore  ia  (hit  pmctt  bwdtj  cbaafrci  «m4iI>  haviaf  gained  in  mydiwnirat  aeailir 
••nachai  it  bat  lotl  in  tolpbnr  aadaiKuei  ud  if  the  nia*tin|i  htt  beea  riflitiT  na»- 
^■d,  the  Ota  ■•  ia  ■  bladi  fowdcr,  owf  to  lh«  mnde  tf  !■<•  pteacat. 

a*iamd  qpnalio*.  JWiM  «/  tkt  ft  trip  i<  Oft-i^Tlu  eakised  ore  it  likewlte  vi*««  •> 
tte  melten  in  ■earaa  eoaiaiaiaff  ■  handrcd  weight  Tbe;  toit  il  into  bopiten,  and 
after  it  hat  fallea  «■  Ibe  hanb,  Iber  tprcMl  II  untomij.  The;  then  let  dow«  the 
Inr,  and  bte  il  lirMT-  la  Ihi*  fwioa  tktre  «ra  added  abont  Z  c*t.  i£  Mori«  pro- 
eeeding  (hw  the  nelitag  ef  the  calcined  aatt,  lo  be  aAerwanli  dcMribe^  Tbe  object 
at  tlii*  addition  it  ad  obIt  lo  eUnet  the  copper  that  thcoe  teoriK  mar  eoottia,  bat 
etpeaiallj  Islncnata  Ibt  AMibilitr  ot  ite  atixlnm.  Si»ttinMB  also,  whu  the  ecnpotl- 
tioa  of  tbe  on  requlnt  i^lim^Mad,  or  floae  ipar  itaddedi  aad  partienlulj  tbe  Lm) 
laiiag  article 

The  fimace  being  cbatftct,  lie  it  ^plied,  aad  the  tele  care  tf  tbe  fooadar  it  lo  keep 
■p  the  heal  to  at  to  bare  a  pcrieet  foiisa;  Ibe  wi^naa  then  opcna  tbe  door,  and 
idrs  aboat  the  liquid  anM  to  «o«pl*le  the  teparalioa  of*  tbe  Bietal  (or  raibei  af  tha 
■aU)  fnw  the  teari%  aa  weD  at  la  biader  the  ladted  nalter  frcm  atidcing  to  the  aole. 
TV  farnace  beiag  readi,  thai  it,  the  faaira  being  perfect,  tbe  fbondei  laket  oal  the 
Korin  by.  tbe  ftoal  door,  by  Moaat  of  a  rake.  Wbea  tbe  matt  it  thai  (reed  &1W1  the 
Moris,  a  leeond  charge  of  calebied  ore  it  Iben  inirodneed  lo  iocieaie  the  netallic  bathi 
which  aecond  (biioa  k  eircnled  like  the  tnt.  In  tbk  way,  new  chalet  of  loailed  ora 
■le  pat  in  till  the  MUl  eoHeeied  oa  Ibe  beaitb  riict  lo  a  level  with  tbe  door-way,  which 
happrna  comBoity  aflcr  the  third  ebaije.  The  tap  hok  k  now  opeatd)  the  maU 
kw>  ool  into  the  pit  fiUad  with  water,  where  it  k  gnnnkted  during  ilt  imnenioni 
aad  il  collcelt  in  the  pan  pkead  al  the  boUcm.  Tht  graanlBled  matt  k  aeit  con- 
Trjed  into  the  malt  wardionte.  The  oijdalion  with  which  the  gnini  ^  corered  by 
lb*  aeUoa  of  tbe  water  doct  not  aBow  Ihe  proper  ccdor  of  tbe  uatl  or  coanc  metal  to 
be  dktjngai^ed  i  bat  ia  the  bite  which  tliek  in  tbe  gutter,  it  k  lecn  to  be  of  •  tteel 
pay.  It<  fnctore  k  eocppact,  and  lit  Inttre  meliJlic.  Tbe  uoriB  often  contain 
metallk  girisi)  they  are  btokco  aad  pidied  wiUi  care.  AH  tbe  portkni  whkh  ioclndt 
tooie  metallk  partieka  are  re-melted  im  aa  aeeeatory  proeen.  The  rrjaetid  *eoii« 
hare  been  Grand  to  ba  cmapoaad  vf  liliekaa  matter  69,  oiyde  of  copper  1,  oiyde  at 
tmO-7. 

In  ihk  operation,  the  copper  k  eoncenlmled  by  the  tcparalion  of  a  ureal  part  of  lb* 
matteri  with  which  it  wat  mixed  or  eombiaed.  The  frauDkled  mall  prodoeri,  conlaint 
in  general  33  per  cenL  o(  eoapwi  il  k  therefore  foar  time*  richer  than  the  ore  t  and  ita 
maat  k  eotueqneatly  dinwoitud  ia  that  proportion.  The  contiitoenl  putt  are  prinet- 
pally  copper,  iioo,  and  talpbar. 

lie  moat  impoftaat  ptiat  to  hit  in  the  faiioD  jvtt  deacribed,  k  to  mahe  a  fniible  mli- 
tnreoTtbeeailbaBad  Ibeoiydea,  bd  that  tbe  matt  of  copper  may,  in  Tirloe  of  ita  greater 
qiecifie  f  raTiiy,  .Ul  lo  the  andei^part,  tad  teparate  eiaeliy  from  the  ilag.  Tbk  point  k 
attained  by  meant  of  the  melatlk  oxydei  cmlaiDed  ia  the  leorim  ot  the  foarth  operalna, 
of  whieh  2  ewt.  were  added  to  the  charge.  Tbete  cnuiti  almott  'entirely  of  bkeb  ozyde 
of  iroa.  Vhea  the  ore*  are  rery  dlffieott  lo  melt,  a  meatote  of  abont  balTa  hundred, 
waight  of  Ion  ipar  k  addtdg  but  thk  mnit  be  done  with  ptecaotioo,  foe  fear  of  ia- 
neaiing  ihe  aeori«  too  much, 

Tbe  boaisna  fact  on  day  and  night  Fitc  eharfiet  are  commonly  put  through  bande  in 
Ihe  conne  of  24  bonrti  but  when  all  circumtuncei  are  faTorabIt— Ihit  k  to  lay,  wh«a 
the  ore  k  fuaible,  when  the  fuel  k  of  the  fiitl  quilily,  and  when  Ihe  flunaGa  k  in  food 
condilioo,  eren  lii  cfaargei  a  day  htve  been  detpaUbed. 

Tbe  charge  k  a  loa  and  a  half  of  eakined  ore,  to  that  a  aielltag  furnace  eorretpondt 
Bearlj  to  a  eakiaiag  fomaee  i  the  luter  taming  onl  nearly  7  tool  of  eakined  ore  ia  H 

Tbe  woriimen  are  paid  by  the  ton. 

TJtinJ  Mwriifioa,  CoJciuiioB  of  lilt  coartt  latlal,  or  III  •mail. — Tbe  object  of  thk 
•Vention  it  priadpaUy  10  «q>dj»  tM  iron,  aa  SKjdatioa  «ati«r  lo  neeaie  than  M  ika  lot 
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Mlernlnv,  1>«miiM  tbe  tnrtil  b  nmr  dimigaged  liim  fhm  culhr  nMebmi,  mVA 
■erFcnr^  il  rnxn  Ibe  action  of  the  kIt. 

This  calcin>llon  is  neeatcd  <n  the  farnace  tirttHj  repmmted,j9gi.  296,  997,  !M, 
page  S21,  eitellf  in  ihe  rame  my  la  ifae  oreiru  calcined.  Tticmetal  mni  be  perpen* 
■Ily  ttlrred  aboDl,  to  expose  all  iU  tnrfacei  to  the  aetion  <iT  Ihe  hot  air,  and  lo  binder  Ihe 
cloltinfc  togelher.  The  operaiion  litU  !4  honrt ;  dunng  the  flrtt  lii,  ibc  flrr  shoald  b« 
Terr  moderate,  and  thereaner  gradnallT  increaaed  lo  the  end  oT  the  ealeinatkm.  Tbf 
charge  ii,  like  that  of  Ihe  flnt,  3  toni  and  a  hair. 

Fourth  optralim.  Btdling  of  tht  nrlcniFd  coari*  mtlal,  or  nltt»ti  mail. — In  tbr 
fntion  oTIhii  flnt  calcined  matt,  aome  scorite  of  Ihe  hitler  operatioM  nuti  be  added,  which 
are  very  Hch  in  oiyde  of  copper,  and  aome  eraata  from  the  baailh,  which  arc  lihewite 
impregnated  with  it.  I'he  proportion  of  Ihece  inhitaneea  Tarie*  areordiDg  to  the  qnalitj 
of  the  calcined  nwlt. 

In  this  wcond  furion,  the  DXjde  of  copper  nintalned  ia  ihe  wctir\m  ft  itdnced  by  the 
affinity  of  the  solphur,  one  portion  of  which  paaae*  lo  the  a  late  of  acid,  while  the  Mhct 
foms  a  mbtnlphnret  wilh  the  copper  become  fhee.  The  mall  eommoiily  cODlaina  ■  v^- 
ficient  qoanlil;  of  salrhnr  lo  reduce  Ihe  oljde  of  copper  eomplelrl; ;  but  if  not,  whkb 
tnaj  happen  if  the  calcinnlion  of  Ihe  malt  hai  been  pnthed  too  far,  a  Fmall  quantity  ft 
ancnlcined  mall  muit  be  inlrodneed,  vh.ch,  by  ftimlihing  nlphor,  diminithet  the  rjcb- 
ncM  of  Ibe  scoria-,  and  facililales  Ihe  Anion. 

ThE'  (coria;  are  taken  oDi  by  Ihe  OonI  door,  by  drawleg  then  fbrward  with  a  rake. 
They  have  a  preat  epccific  prmTiiy;  are  brillhal  with  metdlk  tnrtre,  Tery  cryitalliDc, 
and  preicnt,  in  Ihe  cavitieii,  cryaialg  like  thoae  of  pyroieaei  they  break  easily  islo  Tciy 
■harp-edged  Ownnent*.  The;  conlain  no  f  ranulaled  metal  in  Ihe  ialerior ;  but  it  tome 
times  cccvrs,  on  acoount  of  the  smalt  thidinessn  of  the  sttatoBi  of  acoriE,  that  these  car 
ry  offwitb  them,  when  Ihey  are  withdrawn,  some  tnetallic  particles. 

These  seoiJB,  as  we  have  already  stated,  nnder  Ihe  fbsion  of  Ihe  roasted  ore,  art  ia 
general  melted  with  it.    In  some  case*,  however,  a  special  melling  is  aasigned  to  them. 

The  DiBtt  obtained  In  this  second  Aision  is  eltbcr  rnn  out  into  water  like  the  first,  ot 
monlded  into  piirs  (ingots),  according  to  the  mode  of  treatment  which  it  is  to  nndergo. 
This  malt,  called  by  the  smellers  Jlnc  nie'sJ  when  it  is  freDolated,  and  bhuyiutal  when  it 
is  in  pies,  is  of  a  light  gray  color,  compact,  and  btnish  at  thesnrftce.  It  is  coDeclcd 
in  the  firtt  form  when  it  Is  to  be  calcined  anew;  and  ia  the  second,  wbra  it  most 
immediately  underiro  the  operation  ofmoifnig.  Its  contents  in  copper  aie  60  p*r  etht. 
This  operation,  which  is  sometimes  had  reconise  to,  lasts  9  or  6  honn.    The  charge  is  t 

(i)  FatiicMlaT  fiuion  of  tht  tcoria  of  On  fimrtk  optraNim. — In  re-mdlhig  lliese  seoric, 
the  oloect  u  to  procure  the  copper  which  they  contain.  To  effect  this  Vision,  the  scotic 
are  m'aei  with  pnlTcriied  coal,  or  olhcr  earbDnaeeons  matters.  The  copper  and  Sf^eral 
other  metals  are  deoiydized,  and  furnish  a  white  and  brittle  alloy.  The  scoriie  reenlling 
from  Ibis  melling  are  in  part  employed  in  Ihe  first  melting,  and  In  part  thrown  away. 
They  are  cry«ialline,  and  present  crystals  oRen  in  the  carities,  which  appear  to  belong 
to  UsilicBle  of  iron.  They  have  a  metallic  luilre,  and  break  inio  Tery  sharp-edged 
fragmenls.  The  while  metal  is  melted  again,  and  Ihen  nniled  to  ihe  prodaet  of  the 
second  Rinon. 

fi/VA  aptralion.  Calcinatim  i^tht  Mconi  melt,  or  fin§  »ital  of  tht  mtlttr. — Thb  ii 
exeealed  in  precisely  ihc  same  way  m  that  of  Ihe  Srsl  matt.  It  lasla  S4  hours ;  and  the 
chujge  is  usually  3  tons. 

Sixth  optralien.  Mttlitif  of  tht  taJeattd  fiat  mttaL — This  ftsion  (■  conducted  like 
that  of  the  first  malt.  The  black  copper,  or  coarse  copper,  which  it  prodaces,  contains 
(hnn  70  to  SO  per  ceni,  of  pare  meUl;  It  is  run  into  ingots,  in  order  to  undergo  the 
operation  of  roasting. 

The  scoria  are  rich  in  copper;  Ihey  are  added  to  thefhtion  of  tbe  calcined  coarae  metal 
of  the  (burth  operation. 

In  Ihe  smeltinic  houses  of  Messn.  Tivian,  at  Hafod,  near  Swansea,  Ibe  fldh  and  tilth 
operations  have  been  omitted  of  late  yean.  The  second  matt  is  run  into  pigs,  under  tbe 
■ame  of  tins  mtlal,  lo  be  immediately  exposed  to  the  roasting. 

The  disposition  of  the  canal  a  a',  fig.  3T4,  which  inlrodnces  a  cnntinaotis  current  ofatr 
to  Ihe  bearlh  of  the  furnace,  accefemles  and  faeilltam  the  ealcinailon  of  the  mall ;  an 
■dTantage  which  has  simplified  Ihe  treatment,  by  dimintshii^  the  namber  Dfcalculalions. 

Sivetith  oprration.  Soailing  of  IKi  coaru  copper,  Ihe  produc'  of  tht  lixth  optntlum. — 
The  chief  object  of  this  operation  is  oxydiiement ;  it  is  performed  either  in  an  onlinary 
roaitini  larnacc,  or  in  the  one  belonging  to  fig.  303,  which  admits  a  constant  cnrretit  of 
■Ir.  The  pigs  of  metal  derived  fhim  the  preceding  melting  are  exposed,  on  the  heuth 
oTIhe  (bmace,  to  Ihe  action  of  Ihe  air,  which  oxydizes  the  iron  and  other  Ibrein  netale 
trith  which  the  copper  is  still  eoutaminated.    The  dnratloa  oT  the  routing  varies  b(m 
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■  M™—   IV  ■■■■imiUlj  H  BBVET  «■»*  UV  tMLjAl^HHC^    ^HJ    BBTV  *!—   IV  nUpWlVf   OHO   I 

the  Tohlila  MtbMUM*  «Wek  Ihc  enncr  will  kImm  nar  Mop«  ia  Uk  gtueoM  fii 
Hw  fntiM  noM  tabs  dM«  mI;  towaidi  thw  end  af  Um  opanltoB. 

lk«  ehwga  Tuin  ftwaaisa  ■ndaqawtor  loa  hmaadalwir.     Tbanwt>lobUl 
iiraa  oat  iilo  Bookb  ofaul.  Ilneonnd  wiU)blHkbliMen,likeit«darc« 
«kaacaitfea«sMUMMMeiif  UUMedaorpcr.    U  the  iaWfior  of  " 


It  accMioMd  br  tke  rtaVltiw  wodaMd  ^  Ibe  ei 
■(.    The  topper  btiof  bow  mimmt  tDintr  pwKed'lhm  Iha 
Mlphor,  iiM,  ud  lb*  oUer  nbtliMM  wilk  wkidi  it  *■•  eonkiaod,  b  ia  ■  it  tutt  M  ba 


|ma  doiiag  tba  mMUiai.    Tbe  «opp«r  bti«f  a 


niaad.     Tbi>  onratlwi  albfd*  aoiae  twriw  i  tboi  aia  ray  heavy,  aal  ec 
dial  of  axjie  of  t»fptt,  waliti  avta  nwlatlie  «oppar. 

Tbcae  Morite,  aa  wril  M  Iboaeef  ibe  tbifd  iDelliaf  aadof  Ibo  r^Caiag,  anaddad  lotlH 
Mooad  fMiiw,  ■•  «■  ban  aln^j  iM»d,  ia  dtaaribi^  tba  Amtb  opanUioa. 

Ia  now  worlu,  tbe  mitin;  b  repeated  M*eral  tinea  apoa  the  Mae  M((a^  in  aider  ta 
S  it  to  ■  Mate  lit  wr  nSalng.     We  ihall  aAerwanta  notice  thie  modifaaiiaa  of  tba 

IT  (faabaJiw.  —  Tbe  pip  af  eepper  ialcndcd  Ear  rcCab^ 

ialadnvBaeetbraagbtbc  doer  la  Ibo  lido.    Aiii(btbea 

e  tbit  opemioB  bw  aot  alreadf 

/•bnrdear --..--. 

of  6  hoaia,  tbe  ea^tr  atar  beglB  to  Bow.    Wbaa  all  Ike  Beial  k 


laka  ibe  few  Moris  wbieb  na;  conr  the  eoppv  bath.  Tbe;  an  tad,  *— -t"-'-^.  verr 
beaVT,  and  doeelr  reeenbU  pratmiTde  of  eepper. 

The  letaer  take*  tbea  aa  acear  wiib  a  tmal)  ladle,  aad  wbea  it  coole,  bnaka  it  in  a 
riec^loeee  ibe  atala  of  du  eepper.  Fran  tbaappeenaeeof  tbeaeMj,  ibeaipeet  of  the 
hath,  tbe  Mate  of  tbe  ir^  *«.>  he  iadfta  [f  be  majr  proeaed  la  tbe  tmtgheainb  iinI  what 
qoaatitr  cf  wooden  nan  and  ««ad  charcoal  ba  mod  idd  to  render  Ibe  MeuT  nallcahl^ 
or,  ia  tbe  taagaa;«oftbeewelteie.btin  it  la  the  proper  pileb.  Whmbeaperalioaaf 
Niniaf  hcfiw^  the  e^iper  it  hiitlle  or  di7,  aad  of  a  deep  fed  coke  appraadiag  to  poiplc 
benau  ie  eoarec,  opea,  aad  waeirbel  crjndalUae. 

To  ciccale  Ibe  niaing,  the  earlhce  of  ibe  ikalal  ii  eorered  o*er  with  wood  fhewoal; 
and  Mirrad  about  with  a  ipar  or  red  of  bifeb  wood.  Tbe  pwe*  wbieh  eaeape  lioan  the 
wood  oeeaaioB  a  Well  eierreeeeaee.  Hon  wood  ebareoJ  ie  eddad  fron  time  to  tinn^ 
CO  that  Ibr  tnrfheeef  Ibe  mM^  mu  be  alwar*  MTMad  wllb  li,aad  the  etiriiaa  ie  ao*- 
tinaed  with  tbe  rode,  UU  the  aoentiM  of  ratning  ba  daiabed,  a  dreaaaiaaea  Iwlieetcd 
bj  Ibe  aMCTa  talien  in  eoeceetiDn.  Thm  fiaia  of  tbe  eoppci  beeooiee  Iner  aad  Aner, 
aad  He  eolor  gradaallf  brigbleaa.  Wbaa  tbo  frain  ie  extmelf  Bee,  or  domd,  when 
tbe  trial  pieeae,  hair  eat  tbiongh aad  tbea  brokaa,  preeent  a  lilkf  fn«nre,  aad  when  Iba 
copper  it  of  a  iae  light  red,  the  reAatr  coatidrre  the  opatatioa  to  be  eomplelad  i  bu  ba 
wmet  tttU  (telbee  tbo  penty  ef  the  emper.  bj  ttjiag  iu  meHeaUUtr.  For  Ihit  por- 
peae,  he  lakei  onl  a  laatide  m  hie  tnaU  ladla,  and  poon  it  into  a  m»U.  Whn  the 
eopper  it  eiJidittod,  but  tiill  led-bol,  he  brgee  k.  If  it  ii  loA  under  Ibe  baBmcr,  if  it 
doea  not  eraek  on  the  cdgM,  Ibe  reflner  It  tuieOed  with  He  dnetilitr,  and  he  pronoaaeea 
U  U>  be  in  iu  preyn- •ta<<.  He  ordert  tba  woriiMea  to  minld  it)  who  then  lift  the 
eepper  eat  of  the  foraaat  in  faun  ina  bdlea  lined  with  el*r,  aad  ponr  U  into  ooald* 
tf  tbe  BM  taitabte  u>  Ibe  itamoSt  at  coanoeree.  The  ordiaarr  '"'■'i'""  ef  the  iagoti 
or  p^  are  13  inehca  broad,  lftlD0g,andrroci2ta3*lbiek. 

The  period  «f  the  reCning  proeeee  it  90  ban*.  In  tbe  firrt  tix,  Ibe  nela)  beatt,  aad 
MftftakiukofroatUagi  at  the  end  ef  tbia  limo  H  mriia.  It  tahei  foar  booft  la  reaeh 
lh«  point  at  which  Iha  tclaing,  praperlr  epeakiag,  begiai)  aid  thie  leM  pail  of  the 
precew  laete  aboat  4  hoars.  Flnnlly,  8  boort  are  laqnired  U  arrange  the  mooldi,  enit 
tbe  iagoia,  and  let  Ibe  Ibnaee  eod. 

The  ^arge  if  copper  ia  the  reflning  proeeee  dependt  npon  Ibe  diiMBttoiii  of  the  (far- 
aaee.  In  ibe  Kelbd  weAt,  one  of  the  moM  importaal  in  England,  the  ebatgeraiieefivai 
S  lo  ft  toot  t  aad  tbe  qaaatitr  of  pore  eopper  mannfactamd  ia  a  wedt  ii  fhim  40  lo  1(1  lona. 

The  eontnaiptiOB  of  foel  n  fiaai  IS  to  18  parte  of  coal,  for  one  ;art  of  refined  copper 
iniece. 

Wien  the  copper  oficre  diffienltiet  is  the  reflning,  a  few  poaadt  of  lead  are  added  to 
it.  Thie  metal,  hj  the  faetUtr  with  which  it  Moiifle^  aeta  aa  a  parifier,  aiding  Iha 
aiTdntioA  uf  tbe  iroa  and  other  tnetalt  that  majr  be  preeent  in  the  eopper.  The  lead 
aoght  to  be  added  inneditfrlr  after  nmoriof  the  door  to  thin  tbe  aarfbee.  Tbe  CMper 
'  ildbeeoaelaatljr  ■tirredaPiloexpaacthejTealeMpoatiblerarlhcelotbeaetioBoftbe 
aad  10  prodnce  the  oomplete  ox|4uioo  ef  tbe  lead;  Ibr  tbe  anaUeit  qoantii;  of  Ihia 
■   "      ■  ■  ■    —    -  ■  "     1  thai  it  to  tajr,  Iha 


mtn,  gnu  Am  and  alieBiim  to  gin  the  attal  iu  dnc  daeUlhT.  It*  mifKe  «agtn  M 
be  enlireljr  eovend  whh  wood  cbamMl)  wilkoM  tbii  preraatin.,  the  r^nii^  of  tha 
■DClel  wodU  fo  bach,  u  Ibe  wortBen  n^,  dailng  Ikt  Ion;  inteml  which  eUpaM  in  the 
BMoldlog  1  whenever  ihit  McUeat  happen*,  Ibe  metal  nuM  be  (Umd  op  anew  with  tiie 
woode*  pde. 

Too  loa;  emploTnwnl  oT  the  wooden  rod  gif e«  bhth  Is  Bnotber  remaiiaUe  aeetfent. 
Ibr  the  copper  become*  mon  brittle  than  il  wbi  prkr  to  the  eonuDeoeemeal  of  the  re> 


Sningi  that  it,  when  it  wat  dry.  Iu  color  is  now  or  a  vtrf  brilliant  yeilowiah  re^ 
■ad  il(  rraciare  h  fibrosa.  Wbea  lliii  eircanntaaee  necon,  wfaen  tbe  reflni^,  ■■  the 
workmen  laf,  hai  gou  taojbr,  the  refiner  remoTca  Uie  charcoal  from  the  top  of  llM 
mcliFd  nietal;  he  open*  the  tide  door,  to  eipoae  the  ei^per  to  the  action  ot  the  air,  aiki 
it  then  moaiea  iu  malleable  oondlliaa. 

Mr.  Vivian,  ts  whom  we  owe  the  abore  Terr  graphic  acEOEal  of  the  proeescei,  bac 
explained,  in  a  Terr  bappT  manner,  the  theoryoT refining.  He  conceivee,  we  mar  eon- 
elnde,  itaat  the  eopper  In  ibe  drf  lUH,  bdbre  the  refining,  i«  catMbiaed  with  a  mall  per 
tion  ot  oxygfa,  or,  in  orhcr  words,  that  a  unall  portion  of  oxjrde  of  Apper  is  diSnied 
Ihrot^h  Ihe  ma**,  or  combined  wi^  h ;  and  that  thii  pnponion  of  oxygen  ii  expeliea 
bf  the  deoxydizinf  action  of  the  wood  and  cbareoal,  whereby  the  metal  become*  naHiK 
able.  2.  Thai  when  ibc  refining:  pioeee*  ia  carried  too  ftr,  tbe  eapperieUeanbiaed  with 
a  litlle  charcoal.  Thu*  cnpper,  like  iron,  ia  brittle  when  eomtiiaed  witfa  oxygen  and 
cbareoal ;  and  becon>es  malleable  only  lAen  freed  enlErelr  A«n  theae  iwo  labaiance*. 

It  ii  remarkable,  that  copper,  in  Ibe  dry  tlaie,  ha*  a  very  itnmg  aelion  npoa  iimtt  a*d 
(hat  the  tool*  employed  in  Mirring  the  lipid  metal  beeoBe  very  BliMeaiDf,  Klie  tbeae 
wed  in  a  farrier'*  ftuge.  Tbe  iron  <rf'  tbe  tool*  eonnune*  more  rapidly  at  l^t  time,  tha« 
wben  Ihe  copper  ha*  aeqnired  ili  malleable  *tatp.  The  metal  reqnire*,  alra,  when  dry, 
more  time  to  become  (did,  or  la  eool,  Uian  when  it  is  refined;  a  circDmttanee  depending, 
probably,  upon  the  difference  inftuib^ity  of  tbe  copper  in  tbe  two  slate*,  and  which  ac^aa 
to  indieue,  as  in  the  ca*e  of  iron,  tbe  prcaence  of  oxygen. 

Wben  the  proper  refining  polnl  has  been  paaeed,  another  Tcry  TcmarknUc  circnm- 
•fance  ba«  been  obacrred ;  namely,  tbal  tbe  mnftce  of  (be  copper  oxydiie*  more  dificnl^, 
and  that  it  is  uncommon lyjb riU ian  1 1  refleelin«  dearly  Ibe  brick*  of  tbe  fnniace  TanH. 
This  Act  is  favorable  to  the  idea  suigested  above, that  tbe  melalbln  tbal  caseeonbiBed 
with  a  small  quantity  of  caibon ;  which  absorb*  the  oxygen  of  Ibe  air,  and  ihni  proteeti 
the  metal  from  its  action. 

Copper  is  bronnht  into  tbe  market  In  diflercBt  fonns,  aeeording  to  the  purpoaes  which 
it  is  to  aerve.  What  is  to  be  employed  in  the  mannfitelnre  of  brass  b  gianolated.  In 
this  condition  H  preaenU  mora  surface  lo  tbe  action  of  cine  or  calamine,  and  enmbine* 
with  It  more  rouiily.  To  prodnce  Ibia  grannlatinn,  Ihe  metal  1*  poured  into  a  laiga 
tadle  pierced  with  hole*,  and  iflaced  abvre  a  cistern  filled  with  wairr,  which  most  ha 
hot  or  cold,  aceotding  to  Ihe  form  wished  in  the  grams.  When  it  i>  b«t,  rannd  f  rain 
are  obtaiaed  analogon*  to  lead  dot  t  and  the  copper  in  tfaii  sUte  is  called  hta%  ttef. 
When  the  n)elled  copper  fUl*  into  cold  water  perpetnslly  mewed,  the  grasnlslions  are 
irregnlar,  thin,  and  ramified ;  consUlnlii^,^alAered  shot.  Tbe  iua  rtor  1*  Ihe  (bun  eat* 
ployed  In  bras*  making. 

Copper  is  also  made  into  small  ingots,  about  6  ooneet  in  weight.  These  are  intended 
(br  exportation  U  the  East  Indies,  and  arc  known  In  commerce  by  the  name  of  Japan 
copper.  Whenever  these  little  pieces  are  solidified,  ihey  are  thrown,  wfalie  hot,  inio  cold 
water.    This  inunetsion  slutbtly  oxydises  tbe  nrftcc  of  the  copper,  and  gives  il  a  fine  red 

Lastly,  Ihe  copper  li  ofter  ■*dneed  into  sheets,  fbr  the  sbcalhlng  of  ibip*,  and  maay 
other  parpoae*.  The  HnTod  works  possess  a  powerful  rotKng  nnll,  composed  of  foW 
pain  of  cyliodei*.  It  ia  moved  by  a  *team  engine,  wbo*e  cylinder  ha*  40  incbei 
diameter.      See  the  represenuilon   of  Ihe  rolling  mill  of  the  Boyal  Hint,  twdtf 

Tb*  ejiindeti  Ibr  ndllng  copper  Into  sheets  are  nsnaHy  S  Act  lonr,  and  IS  inchc*  En 
diameler.  They  are  nni^niD.  The  npper  roller  may  be  approached  to  the  under  oae, 
b;  a  screw,  so  Ihsl  the  cylindera  are  bmogbt  doier,  as  the  sheet  is  to  be  made  thinner. 

The  ingoU  of  copper  are  laid  npon  the  sole  of  a  reverberalory  furnace  lo  be  beatcd ) 
Ifaey  are  placed  alontriide  each  other,  and  they  are  formed  into  pOes  in  a  croes-Iilie  ar- 
langMnent,  lo  that  Ihe  hot  air  maf  pssl  freely  roond  them  alt.  Tbe  door  of  the  ftamace 
it  abut,  and  Ihe  workman  looka  in  Ihrough  a  peep-hole  from  line  to  time,  to  see  if  Iber 
have  taken  the  reqniiite  lempentnre;  nucely,  a  doll  red.  The  copper  is  now  passed 
between  the  cylinders;  bui  although  Ibis  metal  be  very  malleable,  (he  ingots  cannot  be 
rcdnced  to  sbeeU  without  being  several  times  heatrd ;  because  the  eopper  coola,  and  ae 
tntrea,  1^  ei)mi>re*siDn,  a  texinre  wfaich  stop*  the  progress  of  Ihe  lamination. 

These  suecesaive  beatings  sregiven  In  tbe  nunace  indicated  above;  llwngl^  VlK*  th« 

U,j,l,.e,..,,G00glc 


tan  ted  r 

Tlej'  H«  IVom  13  to  16  Act  loBg,  tod  &  wide.    See  Bbam. 
lie  eopfier,  br  laeccMiTc  hnting  mad  hminitloD,  geti  eorefaJ  with  ■ 


kftfcevTwaad,  tbm  ptaagcd,  wbBe  iUH  hot,  bilo  tnter,  to  m^e  the  oifdeirale  i^i 
•mi  itMf,  Dtcf  ire  pmed  e«U  tbtDnfh  the  nlliDg  preM  to  ntMoUi  tbem.  Tbey  tre  now 
Ml  iqBMe,  and  packed  «p  for  home  Mle  or  eiportatloa. 

The  followiaf  cMimate  feu  ben  giTen  bj'  MM.  Daftnor  b^  £Iie  de  Beuunmt  of 
A«czpeueor»Miaft«iiriag«  tog  oT  copper  in  Soatk  Wale*. 

X  t.  d. 
fSltoMoToR,  TlddingStpn-mf.arcopper  W  0  0 
SOloBioTcnh  -  ■  .800 

WatewB*!  wB|ca,  real,  Rpain^  **■  -  '         •  13    0    0 


li  gate*  «M  flnorie  vapora,  with  aoHd  pailMea  medWDkallir  awtpt  ava;  into 
the  air,  bende*  (he  eoal  Nnoke.  Mr.  Vivian  bas  inTenled  a  rtrj  bi^iom  method  of 
rtMia^lbe  editatioaiftoin-the  takiaiaf  orctand  nsfit  along  horiioatal  floa,  or  rather 
■•■eriea  of  freat  dioieBsiona,  wllh  manj  eroMln^  and  windings  of  the  enrrent,  and  ex< 
pw—  dariac  the  greater  pan  oT  the  drenll  to  eophra*  tbowen  of  eold  water.  By  Ihla 
tJB>pl«  aa4  pmrerfnl  tiyiteai  of  condeaMtioB,  the  aTveaie  ii  depniied  in  the  botlomi  oT 
tb^iaea,  Ibe  nlphvrotu  add  ii  in  a  great  meainre  ataorbcd,  and  the  nnlMDce  ii  re- 
Baring  abated. 

Tbe  foUowinf  llgare*  repre«enl  eei 
(■•WDg  copper  faraaeet  of  Swanwa. 

Fig.  37A,  ii  (he  teetion  of  ihe  roaitiag  fnmaBe  lengtbwiie  i  >lg.  Wtt,  the  groDad  p)aB| 
ia  which  a  ii  the  flre.<loori  b  the  grate  i  t  thefote-teidget  d  iba  cblmaeji  ««  wwUaf 
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«  aatb  of  tto 

MDg  aldet  of  the  hnaee, 
Ihroagh  which  the  cie  Is  fat- 
trDdDcad,  ipread,  and  turned 
orer  i  //  caat-tion  happen  g 
gg  openingi  In  the  vsotted 
roof)  h  the  beartb-aole ;  f  i 
boira  in  (hia;  k  a  ranhed 
■pace  nndcT  the  hearth.  The 
hearth  hat  a  eoitaUe  oral 
shape,  and  m  corcred  with 
a  Sat  arch.  Itt  length  is 
IS  feet,  breultb  13},  meaa 

ee ;  Jig,  TIB,  tbe  ground  [dan, 


unert  ■  th 
«  b  altogelher  (malier  g  birt  in  flrfag  Lcartfa  I*  coMid«MUr  lalger 


The  priodp*]  on  mmUoI  at  Chcsar  b 
Iba  •tnra  ciqiper,  which  wmi  diaeotend 
bf  accideiit  in  1813.  Red  copper  ore,  alM^ 
hu  come  into  operation  ihere  tint*  ISSft. 
The  nrenige  inetallk  contentt  of  tke  rielm* 
uore  ore  vc  from  33  to  38  per  cent,  i  «f 
tke  poorer,  from  30  lo  34.  Tbe  red  or« 
ooBtniai  from  40  to  67  puti  in  100.  The 
ore  b  toned,  m  Uul  the  ntean  contenli  of 
neuil  tMT  be  27  per  cent.,  to  which  30 
per  cent,  of  linteitooe  are  nidtd  •  whence 
the  cindei  will  ■Eaonot  to  M  per  lent,  of 
'  ore.    A  few  per  centt.  of  red  copper 

J;,  with  KHne  qnieklima  and  gakr^ag,  aie 
ed  to  each  charge,  wbich  eonualt  of 
200  pound*  of  ibe  above  uixtore,  awl 
150  poandi  of  cube.  When  the  fartMee 
(AnntfM  i  moacb,  ace  the  Scotch  neliing  hearth,  nnder  L%u>)  ii  in  good  action. 
Com  10  to  14  inch  chargei  are  worked  in  12  hours.  When  tbe  crocible  is  full  of  metal 
at  theendof  thii  period,daring  which  the  cinder  bai  been  frequently  raked  off,  the  blaal 
it  (topped,  and  the  matU  floating  over  tbe  nelaJ  being  aprinltled  with  water  and  taken 
ol^  teavei  the  black  copper  to  bs  treated  in  a  lioiilar  way,  and  eoavened  into  riMllM. ' 
Tlie  reAoing  of  this  bUch  copper  ii  performed  in  a  kind  of  reverbeialiHT  furnace. 

Tbe  cinden  produced  in  thi*  reduction  proeev  are  either  vitrtoui  and  light  blae, 
which  are  most  abundant ;  cellular,  Mack,  imperfectly  fused  from  excess  of  limei  or, 
lastly,  red,  dense,  blistery,  tiota  defect  of  liioe,  from  too  mnch  heat,  and  the  passage  of 
proioiyde  into  Uie  dnden.    They  eonsiit  of  silicate  of  alumina,  of  line,  piMoxyde  of 


The  copper-refining  ftar. 
nace  at  Chrssy,  near  Ly- 
ons, is  of  the  kind  called 
8pbi»-o/'n  (iplit  hearths) 
by  the  Germans,  rig.  307 
is  a  section  lengthwise  m 
the  dolled  line  A  B  of  Jtg. 
3B0,' which  is  the  groW 

Tbe  fbundatlon-walls  are 
made  of  neist;  the  arch, 
the  Bre-bridge,  and  the 
chimney,  of  fire-bricks.  Tbe 
hearth,  a,  is  formed  of  a 
deoie  mixture  of  eoal^luBt, 
npon  a  bottom  of  wdl-beat 
day,  b,  which  repoaes  upoa 
a  bed  of  brickwork  e.  Be- 
neath Ibis  there  ii  a  dif 
bolldm  if  J  e  is  the  upper, 
and  /  the  under  disefaarge 
bole.  The  hearth  ii  egg- 
shaped;  the  longer  axis  b«- 
ing  8  feel,  the  shorter  61 
feet;  in  the  middle  it  i*  10 


the  discharge.  The  two  hearths  aj 
feet  in  diameter,  16  inches  deep ;  a 
27  cwt  for  a  charge. 

t  is  the  grale ;  m,  the  fire-bridge ;  a,  the  boahea  in  which  the  Myfni  lie ;  o,  the 
ehioney ;  p,  the  working  door  through  which  the  ilags  may  be  drawn  off,  Abov* 
tbk  1*  a  small  ehifflney,  to  carry  off  the  flame  and  unoke  whenerer  (be  door  fa 


■litritdT  IMdc  Uja  tt  dnifr,  which  It  drawn  off.  Thto  ft  the  Int  «M«i»nr»g  m 
ttcrmuagt.  Bj  and  b),  «  Kcoad  Iitct  of  cinder  rorai,  which  i*  in  like  muMr 
tiu»«J ;  »iti  Ihk  ikimniiBK  ii  repeated,  U  allow  cbe  blut  to  act  npon  Tmb  raetallia 
Hi&cc*.  Alter  4  cr  S  boon,  no  more  tfa^s  appean,  and  then  the  fire  li  incrcaaed. 
The  ndled  naa*  mow  befiM  to  boil  or  work  {IratailUr),  and  coaiinuet  to  lo  doL  Ibt 
limt  t  of  an  hnr,  or  bb  Itoar,  after  which  (he  tnotion  ceua,  Ihongh  iba  Are  he  kepi 
np.  The  gKkrpno/  »  now  bdcen  i  bat  the  metal  it  eeldom  fine  ia  Icn  than  {  of  aa 
hoar  aAer  the  boil  ia  erer.  Wbenever  the  metal  ii  nin  i^  br  the  Mp-hole  lato  the 
Ma  hoaana  i  i,  called  irur-iiuaTHi,  a  leddith  vapor  or  mill  rim  lima  Iti  nifaec, 
eompoaed  of  an  inflalW  nmber  of  minale  flobalei,  which  rvrolTe  with  aatoniihinR 
Tdocitr  n^  ibeir  axca,  conflitating  whal  the  Oermana  called  tpralttn  (enclilin)[)  cf 
tkeeofper.  Th«r  areeompOMd  oTa  nadena  of  metal,  eorered  with  a  fllia  oTpioloiTde, 
■ad  are  aaed  aa  aand  ftr  ttiewlng  npon  manncHpt.  llMeopperia  leparatedia*  [iiDal,br 
ipihilrliag  water  npoa  the  nrftce  of  Ibe  melted  metal,  In  Ihc  alaie  of  rottllt;  which  aia 
'Oed  it  a  ititaffl  <f  water.    Thii  reflaiaf  pnicest  loita  about  tfl  or  17 

cwt.  I   the  refaae  ia  firom  IS  to  IT  per  cent.  |  |ha 

If  amonata  to  I)  cwt. 

(called  ttrrOtgO  IVoo  which  the  tilTer  ha*  been 
iwcaoH  (M  1^  Ike  iMef*««iloa  v  lead,  eaa  be  peifonDed  onlji  fa  aniall  beartbi.  The 
fcBowltg  it  Ihia  repreaealMtoB  oT  tncb  a  Dintaee,  called,  in  Getman,  KitpfrrgakrhMrd, 
rig.  Seiiittt  aoethM  kagthwlaat  fig-  369  ia  the  icetkn  aeron ;    and^.  383  itth* 


honai   ibe  akimmingt  weiab  aboot  M  cwt.  I   i 
'am  ftcNB  2  to  3  per  cc«t.    The  fkr^g  amoni 


lh«  nHB  o«  tt 
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miHDg  aB  Iha  Uqnil  tb|;  />  ■  nnkll  w*fl|    f,  4mk  Mrb  Ibf  titep^  tb»«Nb 

The  heulb  beinf;  hnted  with  a  bed  of  cbwcxMl,  ]  ewt.  at  darrlingt  tre  IkU  mer  f^ 
and  CDTered  with  more  Hicl :  wheneTcr  thli  dwrge  ii  melted,  aootlier  Uyer  of  Iha  eo«l 
mod  daTTUngt  U  iatrodnced,  uid  thns  ia  tncttMioii  tOl  the  bearth  become  full,  or 
eonlain  from  2J  to  2}  ewt.  In  Neuiladt  7}  CTt'  of  darrHmgt  bm  bfeen  rrfined  in  ooe 
fnraace,  IVum  which  G  ewt.  of  jFiftrnipper  hu  been  obtaiDed.  The  Uitt  oiydiiet  the 
IbreigD  meldi,  namclr,  the  lead,  nickel,  cobalt,  and  iron,  with,  a  Itnle  copper,  funning 
the  gahrtlag ,-  which  j«,  at  first,  rich  in  lead  oifde,  and  poor  in  copper  oxyde  i  bnt,  at  the 
end,  this  order  ig  reversed.  The  llag,  at  Gnt  blaekilh,  a«iiinet  prggreuivelT  a  copper 
red  tint.  The  slsx  flawi  off  tpontaneoasly  along  tbe  diannel  c,  IVom  the  turftce  of  the 
hearth.  The  gahn  it  letted  bj  means  tri*  a  proof-rod  of  inn,  called. goAr-nMii,  Ihmtl 
though  the  tuj/irt  into  the  melted  copper,  then  drawn  out  and  plunged  in  cold  water. 
As  soon  as  (be  goAripaa  (scale  of  copper)  appears  brownish  red  on  th«  outside,  and 
eopper  red  within,  so  thin  that  it  teems  like  a  net-wmk,  and  so  deficient  in  lenacit; 
thai  il  cannot  be  bent  withont  breaking,  the  refining  is  finished.  Tbe  blast  is  then 
stopped ;  the  eoals  covering  tbe  iorrat.c,  as  also  tbe  eiadrr*,  must  be  raked  off  the  copper, 
after  beinl  left  to  cool  a  Uttle ;  the  sarface  is  now  cooled  by  sprinkling  water  upon  it, 
and  the  tbick  cake  of  concealed  metal  (rtmdette)  is  lined  off  with  tongg,  a  process  called 
icUeiiMH  (slicing),  or  ihtibenrtiiiai  (shaving),  which  is  continued  till  tbe  last  convex  cake 
■t  the  bottom  of  the  fhmace,  styled  the  kiagtpUce,  is  withdrawn.  These  nmdtila  are 
Immediately  kunened  in  cold  water,  to  prevent  the  ojydslion  of  the  copper  \  wherenpon 
the  metal  becomes  of  a  cochineal  red  color,  and  gets  covered  with  a  thin  film  of 
protoiyde.  lis  under  sniface  ii  studded  over  with  points  and  hooki^  the  result  of 
tearing  tbe  congealed  disc  from  the  liquid  metal.  Snch  cakes  are  called  TOttlt  copper. 
When  the  hetal  is  very  pore  and  free  from  protoiyde,  theae  calces  may  be  obtained  very 
tbin,  one  24Ih  of  an  inch  Tot  example. 

The  refining  of  two  cwts.  and  a  half  of  darrNngt  takes  three  qnarten  of  an  hoar,  and 
fields  one  cwl.  and  a  half  of  gahreojrper  in  3B  rosettes,  as  also  aome  goAri/as.  Gahr- 
eoppcr  generally  contains  flrom  I|  to  2|  per  cent,  of  lead^  along  with  •  Utile  nickel, 
tilver,  iron,  and  aluminum. 

Smearing  of  Iht  Maiuujlid  copftr  iKitt,  or  Hfiuntnoaj  MtrgtUAitftr. — The  cupreaas 
are  is  first  roasted  in  lane  heaps,  of  2000  ewts,  interstralified  with  brush-wood,  and 
with  some  slates  rich  in  bilmninoDs  matter,  mji^  with  the  others,  These  heaps  are 
3  ells  high,  and  go  on  burning  IS  weeks  in  fair  and  £0  in  rainy  weather.  Tbe  bitumen 
b  decompOKCd ;  the  solphnr  is  dissipated  chiefly  in  thefarcanfiulphnrons  add)  tbe  metal 
gets  partially  oiydiied,  particalarly  the  iron,  which  i«  a  my  desirable  eiicomslance 
towards  the  production  of  a  good  smelting  slag.  Tbe  calcined  ore  is  diminished  one 
tenth  in  bulk,  and  one  eighth  in  weight ;  becoming  of  «  friable,  texture  and  a  diri  j  yellow 
gmy  color.  The  smelling  fumnces  arc  cnpolu  (icAocAfo/en),  14  to  IS  feet  h^h ;  the 
'  fuel  is  partly  wood  charcoal,  partly  coke  from  the  Berlin  gaa-works,  and  Silesia.  Tbe 
blast  ia  given  by  cylinder  bellows,  recently  subElitnted  for  the  old  barbarous  BUuAai^K, 
or  wooden  bellows  of  the  household  form. 

The  cupreous  slate  is  sorted,  according  to  its  compoaitiui,  into  slate  of  lime,  eliy,  iron, 
Jtc.,  by  a  mixture  of  whieh  the  smelting  is  facilitated.  For  eumplc,  I  post  or  diai^e  inqr 
consist  of  SO  ewt.  of  tbe  ferruginous  slate,  14  of  the  ealcareons,  6  of  the  argillaceons,  wilb 
3  of  Auor  spar,  3  of  rich  copper  sUg*,  and  other  refuse  matters.  The  noiile  at  the 
Hyin  is  lenglbened  6  or  S  inches,  to  place  the  melting  heal  near  the  centre  of  the 
fbrnace.  In  IS  hours  1  fodder  of  48  cwts.  of  the  above  mixtnre  may  be  smelted, 
whereby  4  to  S  cwts.  oT  mailt  (crude  copper,  called'  Kn^trtltiu  ia  Gonany)  and  a 
bufe  body  of  flags  are  obtained.  The  tnaite  niDleinsfhnn30  to40  per  cenl.  of  copper, 
and  from  2  to  4  IM*  CI  to  2  o>. )  of  silver.  The  slags  contain  at  times  one  tenth  theii 
we^bt  of  eopper. 

The  tnalU  is  composed  of  the  sulphurets  of  copper,  iron,  silver,  xine,  along  with  some 
arseaioJ  cobalt  and  nickei.  The  sUty  slag  it  raked  off  the  tuifhce  of  the  melted  malU 
fhim  time  to  litne.  The  former  Is  either  after  being  roasted  six  mccesBive  timea, 
smelted  into  black  copper;  or  K  is  gubjp'ted  to  the  following  eonccntration  process.  Il 
is  broken  to  pieces,  roasted  by  brushwood  and  eoals  three  several  times  in  brick-walled 
kilns,  containing  60  cwts.,  and  turned  over  aner  every  calcination ;  a  process  of  four 
weeks'  duration.  The  ihrice  roasted  mass,  called  ipvrriiil,  being  melted  in  the  cupola 
fig.  365,  with  ore-cinder,  yields  the  ipuraliin,  or  coneentiated  matn.  Fiom  30  to  40  ewlt. 
•fspurroat  aie  smelted  In  34  honra)  and  IVoin4S  to  60  percent,  of  ipiirt'cm  are  obtained, 
the  slag  from  the  slate  anrlling  being  employed  as  ■  flux.  The  sparstcin  contains  fhnn 
BO  to  60  per  cenL  of  copper,  combined  with  the  sniphnrett  of  copper,  of  iron,  and 


—  ■  -, .-,-i»«i  flim  TtDSmdu.    TlwirodBetcf 

ttli  nx-AU  aOdnattoB  u  the  GoirriMi  of  the  GetaaH  (d«u  mad  pDriScd)  i  il  liM  ■ 
ate  lilis  Nd  eoppcr  ore,  mriiifl  fioa  bhw  fnj  Into  cscbbMl  rtd  i  •  stuolu  frae- 
tmt;  it  coalalM  •  Ultle  ct  tkc  BmmI,  uid  nwr  <>«  bBBwduld)'  Kdnecd  into  metalUt 
eoppcr,  nlkd  kf/irwadum.  Bn  bcAre  awhiBB  the  mm,  it  h  liil*iatcd  with  wMw, 
Id  eitraet  Omi  H  lh«  nlaUe  nlphMs,  which  ta  eoBentimud  In  lewl  pwi,  ud  ecj^ 

The  liiinated  £akr5tff  mixed  with  rram  }  to  J  of  Ihe  llilviiled  rfiiawMitrMf,  and  1  to  JL  , 
«r  a«  eopfer  (Ute  tk^  Ml  MMhed  with  chaidmlaTCoke  fuel  in  the  emrte  of  24  hmuik 
il  a  lun  of  60  or  SO  ewli.  The  pradut  ii  black  emtx,  to  the  atnount  of  abonl  J  the 
wiigbt,  aad  ^  oT  dftMuMH  or  Afa  nude.  Tht»  btadl  enppcr  eontaini  in  the  cwt  fnn 
It  to  20  loiha  (6  to  10  oi.}  of  liWer.  The  dflnnttrin  coaikti  of  Trm  60  to  70  per  cent. 
of  eoppFT  cwibined  with  ttUpbur,  ralpharet  qf  iroa,  and  anenici  kod  when  Ihrk« 
matted,  fields  a  portion  of  metaL  The  bbck  copper  Hn  nndennort  j  the  crucible  of 
the  hraace;  above  it  ia  the  dOnatlttw,  covered  with  the  (tone  alag,  or  copper  cinder, 
mohing  frem  the  ilite-«meiii^.  The  ilagi  being  tailed  off,  and  the  crucible  inBiciaitlv 
Ml,  the  ere  or  noizle  hole  it  tkat,  the  dtHnufeta  removed  by  eooling  the  wuface  and 
breakia;  the  emit  which  it  abonl  }  to  )  inch  thick.  The  iwse  oKtbal  it  adtmtcd  Am 
taking  out  the  black  capper  in  tnetcMve  laTcn.  For  the  dMilvoini  c^  thi*  andnmilac 
black  coppen,  tee  SiLvia, 

385  384  Fv.  384  U  a  vertical  aMtiai 

thronfli  the  ftir»  or  tn/in  ia 
the  dotted  line  a  ■  oTj^.  388^ 
Fig.  386  ii  a  vertical  tectioa  ia 
the  ddtled  Uoe  c  d  otfig.  387.  a 
b  the  thaJl  of  the  fWaaee,  b  th» 
r«rt,t«lh«ibraMt  d  thenleor 
heatth.<UHie,  which  haa  a  alopa 
of  3  inchei  towards  the  IVmt 
wall)  <i,&<.cuia!  walla  of  di« 
brieka  i  //,  kc  GUing  ap  wall* 
baiJt  of  rubbish  itonei  I  g  g  % 
maM  throng  which  the  heM  ii 
ilowtr  eoMueted  t  A  A  the  twa 
bolea  Ihroogh  one  or  other  of 
which  altematelf  the  prodnet  of 
the  Rncllinf  proecfs  it  ma  off 
into  the  fore-hearth.  Beneatk 
the  heturtb-eole  there  It  a  tolii 
bodf  of  kmisi  and  the  Air» 
hearth  it  filmed  with  a  mistun 
•f  coal-dntt  and  ela; )  It  it  the 
diaehaigB  oalleU  fig.  386  ia  a 
horizontal  lection  of  Uke  foiBaea 
throagh  the  hole  or  eje  in  the 
dotted  line  ■  r  otfig-  384 1  fig. 
387,  a  hariioatal  tectioa  of  tM 
ihaft  of  the  ritnwce  Ihrotigh  the 
ftm  in  the  dotted  line  a  a  of  Jt^i.  334  and  385.  The  height  of  the  ifaall,  from  the  lioa 
a  r  to  the  top,  b  14  feet;  from  ■  t»  a,  2S  incheai  ttaa  c  to  the  liae  below  t,  21eet| 
ftoni  thai  tine  to  the  Uneoppoeite  gg,2feet.  The  wUthat  the  line  i;  ii  Sfeet  Sinehta, 
and  at  c  36  inchei.    The  baaint  i  i,fig.  366,  are  3  feel  diameter,  and  SO  inchet  deep. 

Tbe  refining  of  copper  it  niJ  to  be  well  executed  at  Seville,  in  Spain ;  and,  thcrcfon^ 
tone  aecooBt  of  the  mode  of  opentiDg  there  maf  be  aeeeplahle  to  the  reader. 

The  fljtt  object  it  to  evaponte  in  a  reverberat'n7  furnace  all  the  volatile  lubatancet. 
■aeh  aa  tntptaor,  artenic,  aniimoDT,  lie.,  which  maj  be  auociated  with  the  anlphnr;  aoJ 
the  aecoad,  to  oiydiie  and  to  convert  into  tcoriie  the  fixed  nbttaueet,  tocb  at  iron,  lea^ 
ke^  with  the  lenit  poatihlc  expense  and  watte.  The  minute  qnanlitiet  of  gold  and  ail- 
ver  which  reiitt  oxydatioB  cannot  be  in  any  war  iojuriout  lo  the  copper.  The  hearth 
ia  nauallir  made  of  a  refractory  nud  and  da;  with  ground  charcoal,  each  iniied  in  e^oal 
volomci,  and  worked  np  into  a  dough]'  eooaiitence  with  water.-  This  compoailion  it 
beat  Srnily  Into  the  fliniace  bottom.  But  a  qnartzoae  hearth  it  found  to  aniwer  better, 
aad  to  be  Stf  nwre  diUBbla ;  tneh  aa  a  bed  of  fire-ianditoae. 

Before  kindUng  the  furnace,  itt  inner  inrfaca  i>  imeared  over  with  a  eream.wia-. 
tMeiwed  miitore  of  fiie^dajr  ai^  water. 

The  east  pigi,  or  blocki  of  black  or  emde  copper,  are  piled  opon  the  hearth,  each  ine- 
■caaire  lafec  cnating  at  right  angle*  the  lajef  beaeath  it,  in  vder  that  Uw  Aane  ■>} 

n 
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lN««a(MMto]4«T«M>-the«wftee€f  tlw  hnith,MliolMtit  M*pn]WrpftAftr 
■akin;  thr  molal  Sow. 

mi*  weight  of  the  charge  tbtwld  be  pcoporUM*!  to  the  eepuHj  of  the  rDrnue,  and 
•Qch  that  the  level  of  the  melalUc  bath  mar  be  abonl  an  laeh  ahoTe  the  noMle  of  A* 
bellowi ;  for,  were  it  hisfaer,  it  would  ohatnict  iti  nperelioa,  aad  were  ft  too  low,  Ita 
ttretm  of  air  would  uiike  but  imperfeeily  the  lazfmte  of  Iho  Beta],  aad  would  fail  !• 
effect,  or  would  retard  at  least,  the  refining  proecM,  bf  learing  the  oirdalioa  and  Yt)l^ 
tili^ioa  of  Ibe  fixcign  metali  iacomplete. 

Ai  the  KoriK  fonn  npoD  the  fu&ee,  thej  ue  drawn  off  with  •■  mm  nMa  Ixal  to 
the  cud  of  a  wooden  rod. 

,Soon  after  the  copper  i*  melted,  charcoal  ii  la  be  kiadkd  ia  three  ina  b— int  baa< 
with  loam^  placed  alongaide  the  rumiee,  to  prepare  them  for  Kcemng  their  div^e  ef 
copper,  which  i>  la  be  converted  in  them,  into  rotitUi. 

The  beilowi  are  not  long  in  action  before  the  evapocatloa  of  the  mineral  tabataaee* 
it  «i>  eopiODi,  a*  to  give  the  balh  a  btnting  appearance  g  MHne  dropt  nie  ap  to  the  loof 
jf  the  reverberatary,  othen  eecape  by  tbs  door,  and  latl  in  ■  ibower  of  minote  (pherieal 
globules.  TUi  phenotnenon  provei  that  the  procoa  ii  going  on  well;  aod,  when  it 
eeaieK,  the  opeiation  il  nearly  completed.  A,  tmall  proof  of  copper,  of  ibe  form  of  ■ 
iratch-caie,  and  therefare  called  mnirt.  Is  taken  ont  from  lime  to  time,  npon  the  lOOkd 
end  of  a  poliihed  iron  rod,  prevlaasly  heated.  T^js  rod  ia  dipped  two  or  three  inches 
into  the  bath,  then  wt-lidrawn  aod  imnKrted  in  tM  water.  Tbs  copper  cap  ia  detached 
ftom  the  Iron  rod,  by  a  few  blowaof  a  hammer  {  and  a  jitdfiDeat  ia  foriDed  frwa  it*  UUc- 
Bcu,  color,  and  poligh,  ai  to  the  decree  of  parity  which  the  copper  haa  acqnircd.  Bat 
thae  wo'cftfi  need  not  be  drawn  till  the  amajl  rain,  above  tpoken  oT,  hai  coued  to  (Ul 
At  the  end  of  about  11  houra  of  firing,  the  numeront  email  hole*  (AaerraUe  in  the  bit 
ntldk  nmples  begin  to  disappear  t  the  onler  iorfaee  pane*  fr«n  a  bright  red  to  a  darter 
hne,  the  inner  one  become*  (Ta  nore  uiifonn  aolar,  aad  alway*  lea*  and  leM  mailed 
with  yellowith  (pot*.  It  will  have  aeqnired  the  greateM  pitch  of  parity  that  the  pnccM 
can  be*tow,  when  the  tBoieha  beeooK  of*  dark  crimMa  tokn. 

Care  mut  be  taken  to  (top  thia  refining  proeeH  at  the  proper  lime  i  fbr,  hj  pnloag- 
hg  it  nndnly,  a  tmall  qnanlity  of  enpreona  ovyde  wonld  be  formed,  whidi,  Bndiag  no 
oiy^a  to  rednee  it,  would  render  the  whole  body  of  copper  hard,  brittle,  and  incapaMe 
of  lamination. 

The  baiina  mast  now  be  emptied  of  their  bnrning  eharaoal,  the  openini;  of  Ihe  hiy>re 
■intt  be  doted,  and  the  melted  copper  allowed  to  flow  into  them  throngh  the  tap-hole,    ■ 
which  it  then  cloted  with  loam.    Whenever  the  aurface  is  covered  with  a  solid  eniit,  it 
it  bedewed  with  waterg   and  ai  soon  at  the  erott  U  aboat  I|  inch  thick  it  ii  raised  npo« 
hooks  above  the  basin,  to  drain  off  any  drape,  and  tliea  earned  away  from  the  ftiraace. 
If  thete  cake*,  or  rotettet,  be  toddenly  cooled  by  plnnginc  them  immediately  in  water, 
they  will  assame  a  fine  red  color,  fmm  Ihe  fbrmation  of  a  film  of  oiyde. 
'  Each  refining  oparalioo  pmdncea,  in  aboni  12  hoora,  l-t|.  toaa  of  copper,  with  the  cob- 
•amptionofabont  1  of  a  ton  of  dry  wood- 
Care  thooU  be  taken  that  Ihe  copper  cake  or  roMfft  be  all  solidjfled  before  plnnstng 
it  into  water,  othenrite  a  very  dangeroot  eiploaion  miiht  enine,  ia  conteqaenee  of  the 
ndden  exlricalioD  of  oxygen  Drom  Ihe  liqnid  melal,  in  the  act  oToDndentalion,    On  th« 
other  hand,  the  cake  shonld  itut  be  allowed  to  eool  loo  long  in  the  air,  lest  il  get  penny- 
diied  upon  the  iiirfhce,  and  loae  thoae  fine  red,  purple,  aod  yelUnr  ahides,  due  to  a  fllin 
of  Ihe  protoiyde,  which  many  dealer*  admire. 

When  a  little  oiyde  of  antimony  and  oxyde  of  copper  are  combined  with  copper, 
ttey  occasion  the  appearanee  of  micaeeoot  scales  in  the  fraetnred  faee».  Sack  metal 
k  hard,  brittle,  yellowidi  within,  and  can  be  neither  laminated  nor  wire-drawn.  These 
lefhcti  are  not  owing  to  arsenic,  at  was  formerly  Imavfned;  bat,  moat  probably,  to 
antimony  in  the  lead,  which  is  sometimes  nsed  in  Teflaing  copper.  They  are  note 
satily  prevented  than  remedied. 

According  to  M.  Fr^rejean,  proprietar  of  the  great  copper  works  of  Vieane,  ia 
Danphiny,  too  knr  a  temperature,  or  too  mnch  charcoal,  gives  to  the  metal  a  cnbkil 
•tmelnre,  or  that  of  divergent  rays  i  la  efther  of  which  itale*  it  wants  lenaelty.  Too 
high  a  temperatore,  or  too  rapid  a  snpply  of  oiygen,  give*  it  a  brick  red  cdor,  a, 
radiated  erysiallization  without  Inttre,  or  a  very  fine  grun  of  indeterminate  form  t  Ihe 
last  ttruetare  being  ansnilable  fbr  eopper  ihat  is  to  be  worked  nnder  the  hammer  or  ia 
the  rolHng-presa,  The  form  which  indicates  most  tenacity  is  radiatrd  with  minote 
fibres  glistening  in  mats.  Mdted  eopper  will  smnetimea  pats  aueeetuvely  through 
these  three  states  in  the  space  of  ten  n ' 


quadraBaiilar  pyramid.    A  layer  of  woodea  bOlet*  is  arranged  allbe  base  of  the  pjiaaM 
la  the  line  a  a. 


Fig.  386  represent*  a  natUng  mand  of  copper  pyrites  in  the  Lower  Harli,  near  Godar, 
where  a  portinn  of  the  tolpbur  is  collected.     It  it  a  vcrllesl  seclion  of  a  Imneated 
"     '  ~"      '  ■gedallbe  baseofthepin 
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%•  iwufca  chlsKCT  wUA  MnJi  la  Ike  eMrtre  ef  Ibe  nwimd  wtth  m  rd*!!  jSt  cl 

Aannlaliu  bMMa,  c\  dim  kff«  hMiMoT  ore nmmttdid  17  raMller  pieeeii  // 

an  rnlilMth  umI  eailh  to  form  ■  eo*erlng 

A  eutTeol  oT  air  I*  ■dmitW  mader  the 

billeU  hr  u)  opening  In  Ihe  middle  <f 

eieh  of  (he  (bor  tides  or  tlii  baie  a  «, 

n    l)iat    two    prindp*!    earrenti   o(   air 

.  enai  andcr  llie  Tertieal   ub  c   of  the 

^  inDcated   ppamid,  m  indiealed   in   the 

ifore. 

The  in  b  aitiiUed  tlmvah  Hm  ctlUDeT  c  i  the  euarcoal  at  iu  tottom  e,  and  tbe  pflea 

«  •  an  kiadM.    Tbe  nIpbanoM  orea,  ri  /,  an  laited  U  loeh  a  higb  temperalure  a« 

10  eipel  the  talphar  ia  the  alale  «f  vapor. 

la  the  lower  Hani  •  rawtlag  Oioaad  eoatianr*  bnnlng  during  ftnr  nontba.  Bona 
daja  after  it  ia  Iciadled  Ike  Hlphar  beiini  to  exhale,  and  it  emdenaed  bjr  the  air  at  the 
«pt«r  MUflue  of  tbe  prrHdU.  When  thia  aeem*  impregnated  with  it,  nnall  bafins  I  I 
He  BRBTatel,  IB  wbidi  aome  Hqaid  talpbir  eoDeetti  itttremorcd  Irom  time  to  time 
wiffc  ima  kAea.  and  throwa  iolo  wato',  wtere  it  aoUdUei.  It  (•  then  refined  and  cart 
MlB  roll  brMMaae. 

A  timikr  roatting  HDaad  eeotafaa,  to  the  Lowrr  Harti,  ftvtu  100  to  iiO  torn*  of  ore 
md  7*0  cabi*  Tert  of  wood.  It  rield*  ia  four  moaiht  aboot  one  ton  and  a  balf  «f 
«Bl^Mr  tnm  copper  pf  rile*.  Lead  ore  la  treated  ia  the  nme  mj,  bnt  it  (braitliei  lata 
Hl^ar. 

Tbare  are  aaaaUrftcn  12  to  Ift  roaMiag  beap*  bi  action  at  oaee  Ibr  three  ■melllM 
woefcaof  the  Lower  Haiti.  After  the  flrat  rcaallay  two  heapa  are  aaited  to  Aum  a  ttiirf, 
which  i«  calcined  anew,  bat  aadrr  a  abed  1  tbe  ore*  are  then  Mirted  op  and  roatted  foe 
the  lUnt  lioic,  irtteaea  a  trade  miitBre  l«  proenred  §at  the  Moellhig-iuiiue. 

Tha  MoM  IhraiaUa  atataaa  Ibr  naftiag  in  the  at>#a  air  are  vpring  and  aatnmn  1  tba 
btat  wtalber  ia  a  li^hl  wiad  aceoMpairied  with  gnllc  rain.  When  tbe  wind  or  lais 
obatrwda  tbe  opcntioa,  dria  iMOBnaieaee  la  remedied  bf  planka  diitribated  rooad  tha 
apper  aarlbee  nt  the  liuaealed  prramM  over  the  Mlphar  baaiaa. 

J(aaa/aalariJ^  atiapt  ff  fi)ppw.^-Tbe  lial  thbg  la  to  aake  tneb  a  nmple  as  will 
rrpreaenl  tbe  whole  maaa  to  be  valued;  with  which  view,  IVagncnli  mnat  be  tafcen  fVo« 
.  iMii  I  ni  •pota,  mbicd,  weiihed,  aad  gnwad  together.  A  porltoa  of  thIa  mhnore  being 
tiied  bj  Itie  blow-pipe,  will  abtnr,  bjr  the  garlic  «r  aalpharMt  mell  of  il«  fboiea,  wbeibw 
annie,  aalphnr,  or  both,  be  Ibe  niaenlliera.  lo  Ibe  btter  rate,  which  oAen  oceni^ 
WO  gr.  or  1000  gr.  1/  the  ore  an  la  be  aiiied  with  one  half  ila  we^ht  of  naw-doit, 
Ibea  ^boad  with  oil,  aad  bcatcd  modeialelf  io  a  eraeiMe  131  all  the  anrnkal  Ibmet  be 
diwpalcA  Ttie  iniilaiiai.  bei^  cooled  and  triiorated,  i*  to  be  eipooed  in  a  iballow 
caribra  enplo  aalowfoaiAiBg  beat,iill  tbe  ralphar  and  charcral  be  bnmed  awaj.  What 
iMMiaa,  bctag  groaad  aad  miied  wilh  htK  iU  weight  of  calcined  borax,  one  tweHU  Ha 
weight  of  luip  bUdi,  aeit  ande  iato  •  doagh  with  ■  fcw  drop*  of  oil,  ia  to  be  virtaatJ 
dowB  iato  a  erwable,  which  b  to  be  covered  with  a  latcd  Ud,  and  t*  be  labjeelcd,  ia  a 
powerftal  air  furnace,  flr»t  to  a  doll  red  Ileal,  and  tbes  to  vivid  ipaitioa  Ibr  30  miaDtc^ 
Oa  eooliae  and  breabbg  the  eraciUe,  a  halloa  of  metallic  copper  will  be  obtalaed.  It* 
color  aad  maileabiltlr  iadieale  pretlj  well  Ibe  qaalliT,  a*  doea  Ha  weight  Ibe  rebliva 
valae  of  the  ore.  It  aboaM  be  capclkd  with  lew),  Vt  aaceitaia  if  it  eoatalii  lilver  «V 
fold.    Bee  A«ur,  aad  8ii.vn. 

If  the  blow-pipe  trial  ahowed  ao  anenle,  the  IrM  eakiaaiioa  amr  be  oinllfHl  t  Bn4  If 
aeitber  aalpbor  nor  araenic,  a  portion  of  tbe  groaad  ore  abo^  be  dried,  and  treated 
direetlf  with  bona,  bmp-blaeh,  and  oil.  It  ia  very  cemDoa  lo  oakr  ■  art  aHaT  of 
copper  orra,  bj  oae  routing  and  aoe  f^uioa  along  wilh  S-parIa  of  bbek  Six  ;  ItMa  iAl' 
weijtbi  of  the  metallic  buttoa  the  riehsoa  of  the  ore  ia  iaferied. 
The  homid  aMa;  i»  more  eiacl,  bal  it  reqairea  more  ehill  aad  time. 
The  inlpbut  aad  Ibc  nUca  are  eaailT  lot  rid  cf  bf  Ibe  arid*,  wbteb  do  aot  dheoht 
tbrm,  but  oalf  the  metallic  oirdca  and  the  other  earth*.  TbMe  osjdtt  may  Ibea  to 
thrown  down  by  Ibeir  appropriate  rragrali,  tba  copper  beiag  precipitated  ia  the  Male  of 
cither  Ibe  black  osyde  or  pare  ne^aL  t09  parte  t^black  oiyde  reprraeat  100  of  ei>pper. 
Bclbre  entering  upon  the  complele  anelyti*  of  an  ore,  preliaitaaiT  trbb  aboald  be  made, 
to  arceriain  wbat  are  it«  chief  caodiiueDt*.  If  it  he  anipbartt  of  copper,  or  coppei 
pjrim,  wiihoni  rilver  or  lesd,  100  riaw*  rxadl)'  of  in  avnaae  powder  idct  be  we^ed 
rat,  trratnt  in  a  aialreaa  with  boding  mnrialie  *cid  for  *oaM  t>Bk*,gi«daalli  adding  a  few 
drop*  of  nilric  acid,  (ill  all  aclioB  ccaan,  or  till  the  ore  be  all  diaaolvad.  The  iaralaUe 
■lattrr  Tiond  floating  in  the  Uqaid  roataiaa  moal  of  the  talpbaT)  h  mty  be  teparatcd 
apoB  a  filler,  waihed,  dried,  aad  wtithed)  then  veiiied  by  baraiar  awaf.  Hw  incam. 
battible  rrviduDiD,  treaied  I^Biarialie  add,  maj  leave  aa  iatolable  depcaite,  whi^  b 
to  be  added  to  the  fonDcr.    To  the  whole  of  tbe  Sllend  lolnlMHU  carbonate  M  palHh  b 
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to  be  «dded  <  ud  Ike  iwnliing  prscipitmU,  beinf  vaihcd,  aad  dlgwtad  repeatadljr  i>  «» 

ter  of  muDODlB,  >11  it*  cu[iric  oxfd«  irill  hrnvB  been  diMDlnd,  whcnem  tka  '—r'^h  k 
rolon((er  rendered  bla«.  • 

Caustic  poUsh,  Iwitetl  with  the  iminoiiiacal  aolnlion,  will  tepumte  the  copper  in  the 
ttate  or  blade  oiyde  i  which  is  to  be  thrown  apon  ■  filler,  washed,  dried,  and  weished. 
The  mailer  led  undisKlved  by  the  aoiDiania,  eoniiila  of  oiyde  oT  iron,  with  ptobahlr  a 
little  aluoiiiia.  The  latter  being  lepanited  bj  eaottie  potafcb,  the  iron  oxrde  natjlie  ate 
waahed,  dried,  and  weighed,    "nie  powder  which  arigin«ll]r  reiiiled  the  mnriatie  add,  ii 

Jiiay  of  roppir  ortt,  ohiA  tealaia  iron,  iHlplmr,  tilvtr,  bad,  and  an/iminiy. 

100  gnuni  of  these  oiea,  pceTioailj  ninplMl,  and  palTeriied,  art  to  be  boiM  wtlli 
nitric  acid,  adding  Treih  ponians  oT  it  rrom  lime  to  liiM^  till  no  mare  of  the  bmiM  ka 
dJMolred.  The  whole  liqaon  which  hare  breo  neceiHTclf  difcMtsd  and  decanted  u^ 
are  to  be  filtered  uid  treated  with  eMnman  tall,  U  piccipttala  the  Hirer  in  Uw  itata  of  a 
cbloride. 

The  nitric  add,  ij  it*  rcMllan  upon  the  lulphnr,  haTing  penoaled  •nlphorie  •cid,thii 
will  combine  with  the  lead  0XT<liied  at  the  ume  lim^  eoa>litiitin(  inaolaUe  lolphate  vt 
lead,  which  will  remain  mixed  with  the  fiangue.  Should  a  liule  nitrate  of  lead  remain 
in  the  liiinid,  it  maj  be  thrown  dawn  by  *ulpfaale  oC  loda,  after  the  ulvar  ha«  been  •ep»' 
Tated.  The  dilute  l^nid,  beiag  eooeeatiated  bT  evaporation,  it  lo  be  uixed  with  ammo- 
nin  in  (uch  execH  aa  to  dieulve  all  the  eupric  oxyda,  while  it  throws  down  all  the  wtrda 
of  iron  and  alamina)  which  two  mnr  be  aeparated,  u  uioal,  bjr  a  litlls  eaailie  pM- 
Bih.  The  portion  oT  ore  iDMluUe  in  Ihe  nitric  acid  being  digealed  in  mnriatie  aeii^ 
•rer^ng  will  be  dimdnd  aiMpt  the  wlphor  awl  lilic^  Theae  being  c^leded  npcni 
a  filter,  and  driad,  tba  tnlphnr  may  be  buned  awnj,  whereby  the  proputioa  oT  each  b 
delermined. 

Om  of  iht  oiyde  a/  copper  are  eanly  analyied  bj  wlntioB  in  niEiio  acid,  tbe  additte 
of  ammonia,  to  teparate  the  other  melil*,  and  precipitation  by  potath.  The  aafiia  eer- 
toaati  ii  aaalyied  bf  raldniag  100  grain*;  when  the  Ion  (^  weight  will  ihow  tba 
amonnt  of  water  and  carbonic  acid  g  then  that  of  the  latter  may  be  foond,  by  czpriliag  It 
fVoffl  another  100  grains,  l^  digsUioo  in  a  given  weight  of  nlphnrie  acid.  The  coiyc 
ia  finally  obtained  in  a  metalliD  stale  by  ploaging  bars  of  tine  Into  the  tdatica  or  Iha 
•niphate. 

The  naiJM  artaiatu  0/  copptr  are  aaalyaed  by  drying  then  fint  at  a  moderala  hntf  ' 
afler  which  (hey  are  to  be  dindved  ia  silrlc  acid.  To  this  Mdution,  one  of  nitrate  ef 
lead  i*  to  be  added,  ag  loo^  as  it  oeeasioos  a  precipitate  j  the  depeaite  it  to  be  drained  ap- 
on a  filler,  and  the  dear  liquid  which  patae*  thnngh,  being  cTaporaied  nearly  to  drTnctt, 
IS  to  be  digested  ia  bat  alcohol,  wbwh  will  disacdteereryihing  except  a  litileaneniateof 
lead.  This  being  added  to  the  aiaeaiate  first  obtained,  from  ihe  weiftht  et  the  whole,  th« 
anenle  acid,  constitnting  3fi  par  caaL,  ia  diteetly  inferred.  Ths  aleoholic  tcdutioa  being 
now  eraporaled  to  drynen,  the  reiidna  is  to  be  digealed  in  water  of  aimnonia,  when  the 
enpric  oiyde  will  be  dissolved,  and  Ihe  oiyde  of  iron  will  remain.  Thecoppeiiaproenred, 
in  the  Male  of  blade  ozyde,  by  boiling  the  filtered  ammoaiacal  tolotion  with  the  proper 
qnnntit)'  of  potuh. 

Thi  aaoJytii  of  nmriait  of  eopftr  •  nfacnrnts — is  an  easy  process.  The  ore  bdag 
dissolved  in  nitric  acid,  a  aolutioa  of  aitrtle  silver  b  added,  and  from  the  weight  of  the 
chloride  precipilaled,  the  eqnivalent  amonnt  of  muriate  or  ehloride  of  copper  is  given;  tci 
100  of  chloride  of  silver  represent  93  of  chloride  of  copper,  and  43'8  of  its  metallic  baaiL 
This  eaknlatioa  may  be  voified  by  pradphating  the  copper  of  the  muriate  from  its  soln- 
tioa  ia  dilate  sslpharic  acid,  1^  plates  of  linc 

3^  ^Mphati  of  copptr  may  be  ansJyied  either  by  eolation  ia  nitric  add,  nod  predpi- 
tation  by  polaah ;  or  by  preeipilatiag  the  phosphoric  acid  present,  by  means  of  acetate  of 
lead.  The  phosphate  of  lead  tbas  obtained,  after  being  wasbed,  is  to  be  deeompoted  by 
dilute  sulphuric  acid.  The  uwolnble  sulphate  of  lead,  being  washed,  dried,  and  wngbed 
indicates  by  iu  cquivalenl  the  proportion  of  phosphate  of  lead,  at  alto  of  phosphate  </ 
eopperi  for  lOOoftulidiate  of  lead  correspond  lo  93-20  phosphale  of  lead,  and  89-9  phoa 
p^le  of  eoppert  and  this  again  lo  62-T  of  the  bladi  oiyde. 

Copper  forms  the  ba-is  of  a  greater  namberof  impraMnt  allots  than  any  other  metal 
Wilh  zinc,  it  forms  Brass  ia  all  its  varieties;  which  see. 

Bsotrnt  and  Bell  MertL  are  aHoyt  of  copper  and  tin.  Hiis  compoand  is  prepared  in 
emdhlen  when  only  small  ^oaatiliet  are  required  i  bul  iu  reverberatory  hearths,  when 
ataluei,  bells,  or  eaaaont  are  to  be  cast.  The  metals  mmt  be  protected  at  mach  aa  po^ 
siUe  during  Ihdr  combiaatiun  from  contact  of  air  by  a  lajer  of  pounded  charcoal,  other* 
wise  two  evils  would  result,  waste  erf*  tbe  eopper  by  eomhttstiou,  and  a  rapM  oiydiiemenl 
«rthetia,soastaehaagethepropar(hmtaDdal(ertliepropeitiesartliei^ay.  ThelWd 
nateriab  onght  to  be  wcU  aiiied  by  stirring,  to  give  waMbraiity  to  Ihe  cocaponnd.    8e« 
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__  J  ■MHrtitewa  of  mMt.  After  Hdluf  tkki  allor,  be  « 
•■eh  ban  Mb  m  b  mti  Ar  tnptb.  The  meUk  uc  iAenmd  nh}ecUd  lo  <be  utiM 
<f  lh«  .■oinuf  pnm,  bM  tw  •trtttaf  tbMt,  fbr  the  dimU  fkcnilbet  fttttei  ImiutuioMt 
bat  ftf  knUiuf  ml  pittWM  Ibcn. 

Bf  K  raeeat  uelpi*  of  M.  Benhier,  tke  belli  «f  the  pmMh,  or  oniaiiie«t«l  eloclci, 
Mde  iM  F>M,  ue  Ibiind  to  be  etnpoetd— oT  copper  T2iM,  ti>  !8-a«,  Inw  1-44,  h  1(N 

pHtl. 

ABsUorof  lOOofeoppvrnid  Mof  th  a  mM  by  M.Db—t(o  hrafah  to61t,i»Mdi, 
budened  and  tbupeud  in  the  manner  of  the  uKiesI*,  allbrd  an  edge  newl;  eqnal  lo 
tbUefalML 

Crnbek,  fooge.  Mil  (be  temfflM  oftbe  Cbheee  eie  nude  of  an  aTloT  oriOOt^eoppct 
«ilJi  absal  2B  of  tim.    To  gifc  Ibb  eoBpotnd  tba  HMonnu  propenr  h>  Ibe  fal^he*!  de- 


W 


fadBC,n „ .__..._ ,  ,      ,  ._, 

•rid  water.  Tbe  cnddeB  eocliDg  fives  tbe  partielei  of  ibe  alloy  taeh  a  diipMltioa, 
lh>t,wilbaf«g(dModpn«ara  byAilfalbuBiierhifilheyinaybeBade  toalideaierradi 
•tbei,  ui  lanaln  pemmnHy  ta  tfaeir  nev  poaltion.  wb«n  by  tbii  mean*  tbe  lattni- 
MMt  hM  ranmd  it*  iMewM  Ihrw,  ft  ie  lo  be  beated  and  altowH  to  eool  ttowly  in  Ibe 
•V.  The  pankke  mft  ube  a  dWrrent  airsngeiDent  turn  wbat  tbry  vonld  have  done 
It  aaddea  wftigerMieat  ftr  iMtead  of  belag  doctOe,  Ibej  powtM  neb  nn  ebetidty, 
Ibat  OD  being  diiplaeed  by  a  alight  oomprcMioii,  tbey  retam  M  their  prinaiy  pMitioa 
after  a  acria  of  eHrenely  n^  Tibrattoiw  t  whenee  a  very  poweifal  aoaDd  k  emitted. 
Bronie,  beltuNtal,  and  pf«l«Uy  all  tbe  (Aber  ilbji  of  tbi  with  copper,  prcMst  the  nme 


Tba  alky  of  !0O  of  eofver  wU  Adoi  SO  lo  3S  ef  tin  foniw  o 
ydtowiah  or  »bili«b  pay,  brittle,  and  Knioroai,  bM  not  »  ui 
lie  meul  of  booae-etoeh  bdbconlaiM  a  little  man  tin  than  that  of  rhurch-beDj,  and  IX 
betl  (f  ■  r^eater  eoatalm  a  linle  lise  in  addltioa  to  Ibe  other  infredientt. 

Tbe  broaM-ToandcT  ibonld  ftody  to  obtain  a  rapid  faiicm,  in  order  to  avoid  the  eanael 
•f  waile  iadkalad  ahare.  RcTcrbcratary  (bmaeea  bare  been  kwg  adopted  for  Ihii  opera- 
liac  I  and  BMOag  ibete,  Ibe  eiUpiieal  are  tbe  bert.  The  (tarnicei  with  ipheniliUJ  doaica 
ai«  need  b^  the  belMoaaierr,  beeaaM  their  alloy  being  more  ftuible,  a  more  modeiatn 
■riling  heat  ii  required ;  bowerer,  ai  the  rai^dity  of  the  praeeu  it  alwaya  a  matter  of 
CMaeqaeae^  Ibay  alao  wobU  lad  advaalage  in  employing  tbe  elliptical  heartht,  (tm  It* 
fimt  tf  tht  NMMag  fmntv*,  —  flgtrtd  wdtr  Stalling  ^  rappir  om.)  <W  ii  now 
wrrtnally  pwftotd  ibr  AwL 

Tb*  alltqr  of  DM  cf  eopper  with  W  of  tta,  or  nora  cneily  of  92  of  the  roimer  with 


Hr.  Edwaidi,  in  the  Naatkal  Almanaelr  fyf  178T,  giTC  the  following  inrimctiona  for 
■akiac  apecaloa  BMal. 

Tbe  qaaiity  of  Ibe  (Dpyar  ia  to  be  irM  by  ■aMng  a  •erlnef  alloy*  with  tin,  ia  tbe  pro- 
pntiM  of  too  of  (he  hnta  to  47,  lo  48,  to  4B,  uri  to  BO  of  Ibe  Utter  metal )  wbeaca 
theproportloMof  the  wbiteMceaipmndBay  beaKotaincd.  Beyond  Ihehut  proportim, 
aaaH)9bfgjn*Ml«aclabraUaDcyofft«etare,aadlotaliaBbhiltbtint.  HaTingdetef 
■iMdIhicpoiat,  take  npaiti  of  the  copper,  Btdtjand  add  one  partof  bnttand  at  mad 
riber,  emariag  the  larfbee  of  tbe  laixtoi*  wMi  a  little  Had  flax ;  when  tbe  whole  ii 


4,  itir  w^  a  wooden  rod,  and  ponr  in  ftom  IB  to  16  parti  of  melted  tin  (ai  itidiea- 
j  th*  preMnUfy  IrMi),  itir  the  minare  again,  and  immediately  ponr  it  oat  i  ' 
«oU  water.    Aen  mdlag^  atlbeloweil  heat,  adding  for  erery  IS  jMrti  of  tbe  ei 


■Mod  I  part  if  white  aiaenic,  wrapped  in  paper,  ao  that  H  may  be  thrud  down  lo  tba 
Mttotn  cr  IbeoaeEble.  Btlrwith  a  wooden  rod  ai  long  a>  artenical  (bnet  rile,  and  tbea 
MB  it  lata  a  aaad  Moali.  VUleltDlred  botilaythemetalin  a  pot-fUlafTery  hoten- 
htn,  that  it  may  eool  very  ilowty,  whereby  the  danger  ofiu  cracking  or  fiying  Into 
■pHateri  i*  created. 

Hasiag  dMvttted  the  di&ercat  alloyi  erf"  copper  and  IId,I  than  now  treat  of  the  metbod 
at  mptilim  Ihcaa  nelala  ftov  each  other  ma  tbey  exist  in  old  cannoni,  daiiMfred  belk, 
fte.  The  proeeM  em|doyed  on  a  very  great  acale  in  France,  duHn;  Ibe  Rerolotioa,  foi 
oftiaialag  eoppar  ftaai  brill,*  wa*  eoatrired  by  Foarcroy ;  fbnnded  upon  the  chemical  (ad 
ttu  U*  ii  ntore  ftuible  aad  oiydliable  tbaa  copper. 

I.  Acet1a{nqaantityorbcn-inela]wBaeom|det(3yoxydftedbycaleinBtion'it  atenc 
fcfatM)  (braaea;  the  atyde  wai  raked  ont,  and  rcdaeed  to  a  fine  powder. 

t  lata  the  nue  Ibmaee  a  hali  qaaatity  of  Ibe  lanic  metal  wai  Introdneed  i  it  WM 


..ooylc 


melted,  mnd  there  vw  idded  to  h  om  half  ot  Iti  wiichi  ortbe  orde  Anned  w  Oe  Int 
•peration.  The  tempcntora  wu  incretacd,  «ad  the  mixtore  well  laeorponted ;  U  tha 
Mtd  of  ■  few  honn,  there  wu  ebtained  am  the  one  head  eoppet  klnwet  pare,  wUeta  inb- 
tided  in  •  liqaid  %tMte,  and  iiread  itielT  npoa  the  idle  oT  the  beajth,  whDe  a  composnd 
oToifde  of  tin,  oxjde  of  copper,  with  •ome  of  the  eartbr  mattenoftbe  (Urnaee,  eoile^led 
oa  the  tiirraee  ot  the  metallie  bath  in  «  patty  fonu.  l^ese  KoriB  w«re  ranored  with  a 
(mlie,and  ■■  iood  u  the  torfhee  oTthe  melled  eoppec  wm  laid  bare,  ft  wai  ran  not  Tha 
Korioi  were  ItTigated,  and  ihe  panicle*  ofinetallle  copper  were  obtained  after  elalriatliM. 
By  Uiis  procets  ftom  UM  ponodt  of  bell-metat,  aboot  IKI  poaadi  cT  copper  were  eitracted, 
roDluning  oolj  one  per  ctnt.  of  fbreifn  malteta. 

3.  Thewuhed  icoriswere  mixed  with  }  their  weight  of  iratTeriiedefaareoalj  Iheinix- 
tare  ww  tritaraled  lo  efleet  a  more  intimale  diitrlbnlion  of  the  ehareoal ;  and  it  wat  thea 
pnt  into  a  rererberatoiT  hearth,  in  which,  by  aid  ofa  hi^  heat,  a  tecond  rednetien  waa 
elTccted,  lieUiagaflnid  alloy  cootiitinfcorahonl  60  partt  of  copper  aad  30  of  tie;  whila 
the  sarface  of  the  bath  got  covered  with  atw  teod^  contMning  a  larger  proportion  of 
tin  than  the  flrtt. 

4.  The  allay  of  60  of  capper  with  40  (^  tin  wa«  next  calcined  in  the  eaine  reverfaera- 
tory  ruraace,  but  with  Uirring  of  the  mate.  The  air,  in  tweeplng  acioat  theniTfaeeorihe 
baih,  ozydiied  the  tin  nore  raindly  than  the  copper  i  wbenca  proceeded  cmtti  of  oiyde 
that  were  ifaimnwd  off  frun  time  to  time.  ThU  proeeu  wat  eoatinued  till  the  metallin 
alloy  wat  brought  to  Ihe  tame  itandard  at  beU-metal,  wbni  it  wai  rtu  ant  lo  be  tntgected 
to  the  tame  operaliont  at  the  metal  of  No.  1. 

The  layert  of  oiyde  tocceitiTely  removed  in  Ihit  way  win  mixed  with  Aareta^  and 
reduced  In  a  .^mrataa  d  ma%du,  or  Seoleh  lead  tmeltiog  nirnaee. 

I  than  not  protecnle  any  farther  the  detaib  of  thii  complicaled  proceH  of  FonTeroyi 
beeante  it  hat  been  nperteded  by  a  nneh  hrXUt  oaa  cootrived  by  M.  Brfanl.  He  cm- 
ployed  a  mach  la^er  qoanlity  of  charcoal  to  redaca  the  leorim  rich  in  tin  i  and  inert ate< 
the  fuEibiliiy  by  addine  cnuhed  oyiter-thelli,  boltle  ^laii,  or  eren  TitriBcd  MMia,  ae- 
cordin;  to  Ihe  nalore  of  the  tuhttanot  lo  be  rednetd  |  and  be  Irenled  them  directly  ia  ■ 
rererberaloiT  famace. 

The  metal,  that  proenred,  wat  vetr  rieb  in  tin.  He  expoaed  it  in  wawct  on  a  tlorlng 
hearth  of  a  rererberalory  Hiraaee,  where,  by  a  heat  regalated  aecndinf  to  tlHs  proportiona 
of  the  twomelalt  in  the  alloy,  he  occatioaed  an  eliqoatioa  or  tweating  out  of  the  tin.  Me- 
tallic dropt  were  teen  to  Irantpire  round  the  alloyed  bloehtor  pigt,and,lUliBg  iikeraI1^ 
flowed  down  Ihe  tloping  Boor  of  the  Airaacei  on  wboae  eoncara  boUon  Ihe  metal  coBeel- 
td,  and  wu  ladled  out  inio  monklt.  When  the  alloy,  that  treated,  coataiatd  lead,  Uit 
metal  wm  fband  in  Ihe  SrtI  portiont  that  twealed  out.  The  parett  tin  next  etme  forth, 
wbilethelattportioat  held  moreorlett  copper  in  MdaliM.  By  fractioaing  the  pndMl^ 
Uereibrc,  there  wat  pcocaied — 

].  Tin  wiU  lead. 

S.  Tia  aeaily  pure. 

3.  Tin  alloyed  with  a  Utile  ooppar. 

A  ipoDgy  maa  remained,  exhibiting  KwetiiDFt  beantiful  eTyUlllMtiaai  i  Ihit  mat^ 
commonly  too  rich  in  copper  lo  aAbrd  tin  by  liqnation,  waa  Intalei  by  oiydiienteat.  !■ 
Ihit  manner,  H.  Brtest  diminithed  greatly  the  rcdnetioaa  and  oxydationtt  and  thercfhre 
fncarred  in  a  far  leit  degree  the  enomwDt  watte  of  tin,  which  fliea  off  wilh  the  draaghl 
rf  air  in  high  and  Itag^aatiBDcd  heaU.  He  alao  eontnmed  let*  fed  at  well  at  labor, 
aad  obtaiaed  purer  pioduatt  of  Itnown  eanpoaition,  n^j  lo  be  applied  directly  is 
many  aiit. 

Re  treated  advaDt^eonaly  in  thii  manner  more  than  a  minion  of  kilogrammet  (1000 
tant)  of  teorite,  for  erery  2  cwu.  of  which  he  paid  40  cnlimtt  (fonr-pence),  while  ter- 
enl  million  kilogrammet  of  much  richer  aeoria  had  beea  prcTiontly  told  tao4herreflne» 

I  hare  taid  thai  the  ancienia  made  their  tooli  and  military  weaponi  of  Bioue.  Ser- 
eral  of  thetc  hare  been  analysed,  and  the  reanltt  are  interMii^. 

An  aniiqne  tword,  fband  in  1799,  in  the  peat  moat  of  the  Somme,  cnatiMtd  of  eopp« 
8T-4T;  lin  13-93,  in  )00  parU. 

The  bronie  ipringt  for  the  balitli^  Mcording  to  Fhilo  of  Bysanlinm,  w«a«  made  rf 
copper  9T,  tin  3. 

Maid  and  brilile  nailt  affiuded  by  analytii,  02  of  copper,  and  S  oT  tin.' 

or  three  antiqac  twordt  firaad  ia  the  eariroot  of  Abberille,  one  wat  fimnd  to  eantht 
of  S9  of  copper  to  IS  of  tin.  The  naib  of  the  handle  of  Ihit  tword  were  flexiUe  j  they 
were  composed  of  copper  9S,  tin  9. 

Annther  of  the  awordt  eontiiied  of  00  of  eonper  and  10  of  tin  g  and  the  Ihiid,  of  M 
Mppcr,  wilh  4  tin. 

A  fhigmenl  of  an  anelenl  tcythe  afforded  to  aaalytii  93-8  copper,  and  T-4  tin. 

The  proecti  of  coating  copper  wilh  tin,  exMnpliSet  the  ttrong  aSaily  betweea  llw 
two  melalt.     The  copper  mrfaee  to  be  tinned  it  SrtI  cleared  np  with  a  tiwoth  mat- 


«MM|  Am  k  It  bntcd  k4  nlkcd  vrcr  with  «  KMe  mI  lanadiM,  tin  it  h  pnftetli 
dva  nd  Mgbt  i  tb«  Un,  Ooag  vhk  nme  poDDded  roiiB,  b  low  pU«d  on  lt>r  mppet, 
vltek  iamade  >o  hot  utomctt  lh«  tin,aiKl  allawof  il«b«iagiprndoTCTtlietart>eewlth 
1 4aMU  OT  pad  of  tow.  The  itytr  Um  ii«d  on  the  copper  it  acndinftlr  thin  t  Bayea 
loaad  thai  >  copprr  pan,  V  iaelwi  [■  dkmetcr  and  3J  incbn  deep,  heins  veliilied  hone- 
Hauif  bcfhre  and  after  tlnaia^  becaine  oolr  CI  cnia*  beaTier.  Now  ■■  Ibe  area  tinned, 
iadadia*  Um  bottom,  anoutcd  la  165  Ninre  taetea,  1  fraiaorUn  had  been  tpreadova 
atailj  1)  iqnare  inebct  i  or  <Mij  »  ^nia*  ncr  ererr  iqDaie  fool, 

Cipptr  mad  Jrti-lt  Ibfm  a  while-eotafcd  aBor,  iMDetiiiiet  nied  fbr  the  Male*  of 
Ihiiwawiitiii  aod  hamankni  tor  dial*,  caaAeaSckk,  Jtc  To  Item  tbii  compoand,  lae- 
ecMJrt  lafenoT  copper  cIlppiBgaaDd  white  anenie  are  pat  toto  an  eaithea  erneible-. 


then  coeetad  wilh  aea  i^  doaed  wHh  a  lid,  and  padoanr  b< 

■    TowftiBt  .      . 

.„    ....„ _•.    tt  it  wbfte,  tIkhllT 

ftaiM*  Ihaa  copper,  and  whhoot  aetioB  on  oxygen  at  ocdiaaiy 


IT  S  parte  oT  aneaie  have  beta  laed  witb  0  at  copper,  the  retalting  comodi 
Boalr  eontaini  one  tenth  of  it*  we^t  of  metallic  arMak.  It  it  white, 
imilf,  daaier,  and  mon  ftaiM*  Ihaa  copper,  and  whhont  action  on  oxygen  at  o  . 
fpaiatarea  i  hot,  al  hi^er  heatt,  it  ia  deecaapoaed  wilh  the  exhalalioo  tf  araeniona 
wmL  The  white  copper  of  the  Chiaeae  coniiett  oT  4D-4  copper;  31-B  nicliel )  CM 
■aei  aid  it  iro«,  Thit  alkif  i»  aeaiir  aitTCr  whilet  it  ii  ytty  ■onoroni,  wel 
foUibed,  malleable  at  eommoa  temperature*,  and  eren  at  a  eherrr  red,  bnl  tc:^  hriltlt 
at  ■  led-wUte  heal.  When  beattd  with  emtact  at  air,  it  oirdiaea,  boraing  wilh  a 
^M»  flMie.  Ill  ipecifle  rnfftf  wa«  8-433.  Whea  wortred  wiLh  itrrat  care,  it  m^ 
be  ndnead  to  Ihia  leafea,  and  to  wire*  ai  wnall  aa  a  needle.    See  Gumax  Suns, 

Tatena*,  Itarmerl;  aonraaaded  with  white  eopper,  ii  a  different  cotDpo«IIIon  fom  tin 
■bane.    Eeir  aari  fl  i«  eonipoaed  of  aoppn-,  liae,  and  bon  i  and  Dick  dewribe*  it  ai  a 
'    -        ti,  of*  mjith  color,  and  •eareelr  aononKia.    The  Chlnete  export  it,  in  larg* 
i,UIm&. 


When  iaiended  n*  a  cabatitBta  fer  dver,  it  •honld  be  eoapoeed  oT  35  paiti  oT  nickel,  9S 
ef  UN,  and  BO  ef  eopper.  An  altof  better  adapted  fbr  roHia^  conatil*  of  29  of  nickel, 
W  ef  liae,  and  60  of  eopper.  CaalinR*,  ineh  ai  eandlraticki,  bell*,  Lc.,  ma;  be  mad< 
(fan  aUor,  conaiMfn;  of  30  of  niekcl,  20  at  aine,  and  60  of  eopper  i  to  which  8  dTIcbI 
T  added.    The  addilioa  or2or3)orim(inihc  (hape  of  tin  plate  1}  render*  the  pack 

^---  '  -  at  the  aame  line,  harder  aad  more  briiile. 

the  fbOnwiaf  aaalini*  of  the  genuine  Oeimaa 
In  HOdbatibaaaen,  near  SiU,  la  Renaeberg  i- 


lOO-O 
CUneae  packfat^  neeaidfag  to  Iha  *ama  aMhorltr,  eouiita  of  S  part*  «f  coypA,  a 
*d  with  T  pwta  of  aidwl,  and  7  parU  of  »ac 


tine,  aod  ft  of  antii 


roln>7de«l 


wilh  a  mtla  heal,  100  part*  of  aalpliate  of  eopper,* 

Ink,  ana  en«tiDniag  the  heal  tiD  the  ma**  heeome  «ouii.    lu*  omiw  pvircniwi  bh 

Bind  emetlr  with  19  pari*  <f  enppet  Uiag*,  tba  miitwa  i*  10  be  bealaj  to  wUiene*^  in 

a  endble,  dnriaf  the  *pace  of  20  minalei.    The  aa*i,  when  eold,  it  to  be  redaeed  ti 

pawdar,  and  wathad.    A  heaatifU  nclalUe  pigment  UT  be  thw  ^epaied,  al  the  eoat 

ofb-npnad. 

AH  Ike  Mfde*  and  aaUa  of  copper  are  poiaonoa*)  they  are  heit  eoantcnetad  br  nd 
mfaitleiinir  a  large  qaantilf  of  tagu,  and  nlphaceted  b jdiofea  water, 

Tbe  Iblhrwing  leieatilc  eoBBarT  of  copper  ore*  in  atphabetical  order  nw  pn>re  aa- 
— ^.. ....  .    .      „ .  .,  ..       rf- tba  Mttra meialli* 


KyCwpn-.' 

A.  Erimti,  AambaMal  aneaiata  «f  copper,  mieaeeoa*  capper,  „ 
keraU  (creoat  *peeile  gmvi^  4^H3|  •eraleba*  eal»«part  yidd*  water  by  benti 
taftlaatlkaUoi^ip^aad  radaeibleMioawhita  BMMlUe  Rotate,  flelnbla  in  kiirit 
aaidi  a*  aalotioa  ihnwa  down  ooppar  bj  iron.  It  oonaiHa  of  anaai*  aeU  D'Ttt) 
*KTde  of  eopper  SS^i  water  6)   alomiaa  1-77,    II  I*  fhnnd  in  ConwaU,  Irdand, 


oatthriwl  Mtnhla  «f  ac^^pert  I*n mo. *o atDaJ  AwaUwIi 


nCoOJ^Ic 


•cid  14)  oifde  of  copper  49 1  water  36.    It  ii  fbtuid  in  Hael-SIalnl,  HMUSockk^ 
lluel-Unily,  mjii«t  in  Cornwall. 

C.  Olivenili;  right  priEiDiIic  aneniate  of  eoppnt  oliTe-ore.  Doll  green;  tpcciit 
fravitT4-!S)  icraleha  Bnort  fidda  no  water  1^  beat)  fbiibk  at  tlK  blowpipe  into  a 
■cIbsij  bead,  endotinii  a  white  melallie  grain*  It  oooaisli  of  anenic  acid  4fi,  oijde  ef 
copper  50-62.  It  adbrdt  indieaiioat  of  photphorje  acid,  which  the  analfit*  teem  to  bkre 
overlooked.    It  occur*  in  the  above  and  maaf  other  uioe*  in  Corvwall. 

D.  JjAami.  Trihedral  aniniate  oT  copper.  Blniih  gi«ea,  br«aniiig  paf  npon  Ika 
fwface;  ipecific  gntTity  4-2S ;  Marcelf  ■eraiehei  cale-ipw )  Tieldi  water  with  heat)  tml 
traces  of  pboapholie  acid. 

The  Gbroui  varietiea  called  wood  copper,  contain  water,  nad  retnnUe  the  1m1  ipwfai 


Carlxnali  tfComr. 

A.  Jivrilt;  knpfcrlaiar.  Bine.  CrritalUica  u obUqae rbcmboldal  priimi (  tpeafee 
gravily  3  to  3'83;  Kraicbr*  calc-«par,  it  Mtaiebad  bf  flnoti  ji^ii  water  with  keal, 
•ad  Uackent.  Its  coDtUluenli  are,  carbonic  acid  23-S;  oijde  of  copper  SB-1  \  water 
6-4.    The  Cheu;  and  Banat  ainiile  ii  moit  pntAtablj.tnplojed  lo  make  lalpliale  tt 

B.  MalachUt ;  green  carbonate  or  tnountaia  green.    Crrttallixea  in  riglt  rhotnboida] 

Clsml;  tpecific  gravitf  3'S|  afiordi  water  with  heal,  and  blachcAa.    It  eonaiita  of  cu> 
nic  acid  18-9  i  ox^de  of  copper  72  2  (  water  93. 

C  JtfyioniKi  anhydrooi  carbonate  of  capper.  Dark  brown  fenerallj  tiained  freM 
V  red  {  conchoidal  fracture ;  loft,  aeetile  t  cpeci&e  maviCf  )'62.  It  ooiaiat*  of  earbonia 
■cid  16-7;  oifde  of  copper  60-7S |  perozfde  of  iron  IB-flj  ailiea  2-10.  Thiaiaamt 
Mineral  found  ia  the  Mjeore. 

3.  C\romati  of  Copptr  and  Liad ;  Tauquelinite.  Green  of  Tarion*  (hadea{  ipeeifia 
fravii^  6'8  lo7-2{  brittle  i  acralehed  by  Bnor)  futjhle  at  the  blowpipe  with  ftoth  and 
the  production  of  a  leaden  bead.  It  eoDiiU*  of  ehrouie  acid  28-33 1  oxjde  of  lead  60-87 1 
ayde  of  copper  10-8.    It  occnri  at  BeTdofin  Siberia  along  with  dromate  oflead. 

4.  Dioptati  EilicBlc  of  copper)  emerald  capper.  Specific  fravilrS-S)  ictaldia 
data  with  difficuIlT;  aflbnU  water  with  heat,  and  hlaekeoti  inrtiiibleat  the  htawpipe. 
It  coDiiili  of  lilica  43' IS;  oij-de  of  copper  46-461  water  11-36.  Tlk  rare  inbuaM* 
comet  from  the  govFnuoent  of  Kirgia. 

The  gilicale  of  Dillenberg  Ii  unular  in  compotitioa. 

9.  Giaj  copper  ore  called  PanabaM,  IhitD  the  number  of  netallic  hatea  rtiek  « 
eootaint;  and  Fahlen.  Steel  itrayt  tpecificgraTity 4-79  to  6-10)  crritallite* in  rqnlai 
tetrahedroog )  fUiibtc  at  the  blowpipe,  with  ditengagemeni  of  fnmet  of  antimony  and 
occatioDally  of  artenic  j  swelli  np  and  teoridea,  affording  copper  with  toda  flni.  It  aetod 
Dpon  bf  nitric  acid  with  precipitation  of  aniimoay  \  beeomci  blue  with  ammonia  |  yieUt 
a  bine  preeipjtaCe  with  ferrocysDide  of  potatmn  i  aa-alto  iadkaiiont  IVeqnently  oTiinc, 
mercniy,  tQver,  Itc.  It*  compotition  which  it  very  complex  it  at  follow* ;  (ulpbnr26-S3| 
anlinjony  ]2-46|  anenic  10-19 1  copper  4D-6D|  iron  4-66)  line  3-69|  ulver  0-60 
Some  specimen t  eoBlaia  fioM  S  mai  pereeaL  ofniver.  The  gray  eopficr  area  aic  v«7 
common;  inSaionyj  ibcHaiti)  tiimwall;  MDiltcabergi  iaHeuoo)  Peru,dcc  Thay 
arc  imporlant  «n  actnuLboth  if  Ibeir  copper  and  aiher.  TmmaatiU  it  a  mitXt  ol 
Fablers.  It  ocenrt  in  CorawaU.  Iti  eantlilneala  are,  in^nr  28-74 1  artCDie  1I*S4| 
capper  4S-32 ;  iron  9-26. 

6.  Htiratii  liUcaU  ^Oefptri  or  ChrytocDlla.  Green  or  biniih  green)  tpceUU 
gravity  203  to  2-]6|  tcratchcd  by  •lee)  (  tctt  brittle)  afibrda  weterwilh  heal,wtd 
blackenit  is  acted  opoa  by  add*,  and  leave*  a  tilieioat  letUuum.  fiolaiioa  becomca 
blue  with  »»ninniii^,  lu  coattitncnlt  are  liUea  36)  raydc of  copper  60)  water  17) 
earboaic  acid  7. 

7.  Mnriat*  ^  Cvpptr,  Gtakamilet  greea)  CTTtlalliieB  in  priamt)  tpedHc  gravHy 
4-43.  It*  eonitiluentt  are,  chlorine  l6-90i  copper  14-22)  oxyde  of  copper  64-22 ;  water 
14-18 1  oiyde  of  iron  1-60.  The  gteca  mnA  nt  Pern,  eoUedcd  by  the  iababitaBli-af 
Atakama,  i*  thig  *abatancc  in  a  docompoaad  (late. 

A.  Black,  or  Uelaeevbe )  a  Uacb  rarthy  kidiias  •nhatance  finnd  at  Chetoy  ui 
•(her  phcea.    It  it  dentoiyde  ofcopper. 

B.  Proioiyde  or  red  oxyde  of  eop)>eri  (iegeleri.  Cryitalliiet  in  the  regnlar  ottabe 
tomi  ipeelflc  givtily  6-69 )  acratcbe*  eale-tparg  fniiUe  at  the  blowpipe  ialo  the  bladL 
oxydei  and  redacibio  in  the  innkc  of  the  flame  to  copper';  acted  npoa  by  nitrie  acid 
with  djtengagenisit  of  aitrout  gat )  tolntion  i*  reodarcd  Uae  b^  amnonla.  It*  eonalitn- 
entaareoiyfea  I1-S2;  copper  88*78.  It  ocenrt  near  Cheay,  and  vpontbceattem  *lope 
tf  the  Altai  DMwntwnt. 

B.  Photpkala  of  Copper,  DtrligTecB)  erytlaltiaeciaoetahedroni)  apecifle  gnvlQ 
(-0  to  3-8i  teratcbea  cal»«pari  ritldi  water  with  beat)  ud  aflordt  RMtalUe  eoppa 


vjtli  Mb  flni  Mtadoa  by  ■ibla  add.    lu  eMtHttMb  m,  phMiterie  mU  l»T| 
njit<^iXfrere8-9\  water  7-4.    b  ocean  at  the  miiiei  «f  LibMbn  la  HongMT, 

10.  PpiWH  C»pf»i  KnpftitiMi  a  nKallie  bwkinf  wb«l— et,  af  a  brooa-rdlcw 
•dor,  dTatalllziog  it  oeuhedroaa  which  poM  into  tetnhcdnieai  ipccific  fraTitr  4-14| 
fMibfe  at  the  blawr<p«  ipla  bead*  aUfBMahk  bf  tba  anrt,  aad  wW^  afterwaidt 
tSoid  copper  wUh  a  wda  Bu;  (olahle  ia  nitric  acid)  (otatwa  it  readercd  liae  bj  iia- 
mwB,  aad  aCird*  ui  ibnadaal  piccipitaM  at  inn,  Itt  cMtpotUioa  i^  aalpbnr  3S| 
copper  MO ;  irm 30-St  beiag  a ccabiacd  (alpbarat  «f  ibcat  two aelaU.  Tbl*  i*  Iha 
■art  importut  BtlaDnriic  ipacwa  of  copper  Ofct.  It  ocean  ehidir  h  primUva  feraia- 
tigaa,  aa  anioaK  c""**  ■^  <■»**  *IUe,  ia  Tci«»,  itr  ■«•  freqaeiulr  Mawci,  in  tery 
■MBT  parti  «f  the  world— Cornwall,  AaglcMa,  WkUow,  *«.  It  k  fband  amoog  tba 
Mu(7  teeoodarr  ineka,  in  Shetland,  Yorii^in^  MaanaftUt,  *«.  The  iacit  errtialliMd 
tpeeima*  come  baa  Cornwall,  UcrbT>Jurc»  Frejrbars,  and  S  ' 
Fraacc. 

11.  SdnMNoTCapptri  Beneliaa.  borDetatUeaapeelt  •Onriribtei  doetaei  fM- 
Ue  at  the  blowpipe  into  a  irar  bead,  Mmawbal  Kalleahlei  ii  acted  npon  bf  nilrk  neid| 
•liaiicle  of  ■eieninm  40 ;  temper  M. 

12.  Sa^ati  of  Cepfri  Cjano*.  Blaei  Mlabk,  Jcc.  lika  Ue  attilelal  (Blpbat^ 
vhichKC. 

BntkamtU*  k  a  ■nbsolphata  of  copper,  obccmd  ia  aial  c-Tclalc  al  Ekateriafaboan 
taOberia. 

13.  Sa^karaf  ^  Cii])pfr  ]  Knpfeq^i.  Of  acted  grar  ntetallie  aapeeti  MTCtaUiaet 
!■  ifccaboidci  qieeiflc  gratritr  &-d>i  aDmcwhal  ceetile,  fct  hriltlei  ToBible  wiib  inttk 
■aceenee  at  the  blowpipe,  and  jicU*  a  copper  bead  with  coda)  ndnble  in  nitric  addj 
bwenwc  bhc  with  ■■■t™'*i  bat  leti  fall  leanetj  anf  oijdc  of  inn. 
are  anlphnr  19;  eopper  TB-B)  irm  O-TSj  ailica  I'M).  It  ocean  ia  • 
Corawall,  Jtc. 

The  ehiemieal  prepaiatiMt*  ef  eopper  whiob  CDOUitole  dictioet  naanlactarte  are,  Blaa 
«r  Booian  ritrioli  lor  which  tee  5aJpftalt  of  Copptri  Scbeele'i  grcea  aad  Schweinortb 
greea.  Terditer,  and  Terdigria.    Bee  tbcae  article*  in  their  alphabetical  plaeca. 

The  eopper  mloe^  now  to  important,  wrra  lo  UtUe  worked  nntD  a  recent  period  that 
ia  17M  wa  are  told  in  *  lUport  oa  tlia  Cornish  miaf,  "it  «M  not  nutii  the  tMgin- 
aii^  of  the  lut  eantair  that  ooppar  wu  diiaciTered  in  Britain.'  Thii  ii  not  eorreet  for 
in  IISO.  a  eof^ar  mine  waa_woiked  i 


r  Eeewiok  in  CoBberland.    Edward  IIL 


Ti.  u  prercut  tlie  exportation  of  braa  and  eopper,  "m»  tuon  wiviuu  uvi  ■»  uivmi 
■aoagb  left  ia  the  ki^on,  fit  for  making  gnu  end  other  engine*  of  war,  and  for 
booadMld  atendli;'  and  in  IMS  the  calamiDe  worki  were  eneouragad  by  tit*  gorertt- 
nea^  aa  "the  sontitiniog  th«ac  worka  in  England  win  oaeaiion  plenty  through  ennier 
to  be  btw^t  in." 

At  the  end  of  the  Mrantaanth  eantory  (ome  "gentlenMD  trom  Briatol  made  it  th«b 
bwiM**  to  impeet  the  Comiah  mine^  and  bon^t  tha  eopper  for  U  10*.  per  ton,  aad 
aaarec  enr  mm  thaa  U  a  ton.' 

In  1700^  one  Mr.  Jobn  Ooetor  ietredneed  an  hydranlia  engine  bto  Conwall,  by 
lAieb  ha  eneeeeded  ia  drainiH  the  miaa^  and  "ha  tanghtthapeoideof  OcnwaUalM 
a  better  way  of  MMjing  and  fcacdng  the  ore.* 

The  TBlne  aad  InporUoe*  of  eopper  minei  linea  that  period  hai  been  regnlarly 

fni '-n     Doriu  a  term  of  abont  SO  tmu*  230  mine*  have  cold  their  area  at  tba 

H^liaMbi,  Til*  Ml«rwiagtebU(pk  400)  from  a  report  by  Sir  CbariM  Lemon,  Bart 
k.  F,  raprmiti  the  prsfiaM  o(  eopper  niuia|t  ff"^  '^'  ^  '**^- 

The  prodnea  d  tha  eoppw  nia*e  ef  Oonwall  nnoe  1B4^  ha«  been  aa  foBowi. 
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,  Ui«  fkoilitiM  for 
working  Um  mtnw  bmn  bMD  iooreui^  ^«  £nt  itewn  eogiM  •mplared  in  111* 
«DaD^  WMNl  to  work  Kt  HimI  ToT  tU  mina^  near  H«l«ti>lMt  In  1718,  bj  Ifeiisonien; 
bat  tt  WM  Dot  until  tlie  rMOMtraoUon  of  Ot*  engia«  wu  eRasted  b;  Wmtt  thit  iteua 
Bow«r  WM  senerall^  amplojad  for  drdning  tb*  n-'"--  *"—  — :*  . j— -^  ™.j.  v- 
Dorniih  oi^nMn  in  the  parfaetioD  of  Ifaair  angli 
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mlUiou  of  poondi  lilted  a  foot  high  bj  tha  ooniDmption  of  a  biuhal  oi 
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<  Oypir  Ar  Onwiff  te  ISST.— Tb«  tatal  ^iMli^  af  SM  ibU  WM  UIOM 

:irl»)7leIdiiiguiBT«r^«  prodaMof  alght  pcrMBt;  tha  quDlitj  of  flu* 
g  ll.lOS  Umm  l«wt;  Md  UMaveraM  prie*  of  th*  or*  SJL  IBft  Ad:;  th* 
I  of  the  mIm  for  tb«  twdra  moDlbi  being  BSa,aiAJL  lli*  lUndard  opoa 
uiuuy  wM  inL  \U. ;  Uiii  vu  tha  highwt  for  the  jaar.  UpoD  the  nJ  at 
at  tha  lowNk  Mng  oolj  gU  ISi,  U  w«nl  op  t^aia  to  IKl  10a  Dua  Uw 
tar;  but  daoliaad  witb  Mm*  (light  floatnatiod  to  ICftL  18*.  opoa  lb*  taili 
r,  Tlw  largaat  qnaatitj  aold  at  any  on*  tiakalli^  waa  M10  ton%  upon  tba 
;  aad  tha  amalltat  I0B8,  opoa  Uia  17th  of  AnfML  na  htehaat  oradoaa 
d  Sva efghlba  par  «*Dt  npoo  tlw  IStkof  Jnlji  i 
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Ad  Moouat  of  the  qnftn^ties  of  ForeigD  wrought  and  nnwraogfat  Coppar.  ■ 
Ore^  imported  sad  exported,  and  of  Britilli  wrought  knd  QDwrooght  CaMM 
from  tfaa  [Tnited  Eiagdom;  togethw  with  the  qaaotitiM  Bod  T&lae  of  C 
■melted  in  Corn  wall  end  Swaneee,  uid  the  quantity  of  Copper  prodooed  in  tti 
•nd  In  the  Mtiat;  of  Dorea ;  together  with  Um  market  ^oe«  of  **et  aai 
per.  in  th»  ;«ar  enduis  (ih  Jannorj,  1B86 : — 


Qiunii/. 

Forcipi  Coppn  impoited : 
DHwroDgbt  !b  bridta  or  pigi,  row  ud  out  Bopper,  OtU. 
Part  wroDJiht,  rix.,  but,  rodi,  or  Ucota,  huweced 

orrmleed ,-        - 

Wrought  pltM  iBd  oriB 

0>ppcr  ore  Ford^ 

Umufhclum  «f  eoppw,  eotered  hf  weight  - 

—                    ntcndatntu     -        - 
Foreign  copper  eiported,  Til  >— 
UowroBghl,  in  bridu  and  pig*,  raw  md  c«(t  fop. 
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m^ 
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1E0,«17 
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«,?« 
vat 
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Part  wTwjtht,  to.,  bui,  todi,  or  iiigoti,  hunmettd 
orraleed 

Emdied  in  the  Uoiled  Kingdom  tnm  foiclga  ore    . 

—                   cDtcndktVBhM      - 

.—       wionght  ahwu,  DBik,  Jk.        -        -        . 

—  ^^'ermii  -   r   r   ; 

Total  of  Britiah  eopper  eiportel  ■        .        .        ■ 
OtMMldlnConiwaai- 
QnuUirof  on  -        -        ■    '    ■        ■        .        .Tom 

Value  oT  ditto 

QnutitT  of  meld Ttm 

euwhud 

Prodnee  per  tent.       ....... 

OrMMld,Acin8w«ue»i— 
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eicloalTG  of  Aogletea  and  BUffbrdahtra,  and  dednctitiB 

10S3  torn  of  melal,  valae  88,0011^  the  pnidnM  of  i98S 

laM  of  Ibreigo  ore  ioU  at  BwuM,  inelndol  abote. 
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QwtHy  of  »iypii  vmtlmiimOtnmta  la  th«  jw*  lU*.  UftMl  tcwi  iidM«< 
IMISU:  Si.  id. 
Qnutity  niMd  In  th«7Mr  IS47,  lSe,WS  toMi  **lu  «C  BSftWi^  0*.  U 
Qauti^  of  a.>UUH  Mfp«rpMdiio>d  in  Ute  foMMr  ywr,  11,850  toui  io  tlMl*U«r, 

Fiodao*  par  oaaL  If  Md  8^  iMpMlivdj.    Btt  **—■""  8iusmat». 
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r  AMD  ZiHD.  The  gr«kt  a^TaoUgM  whicb  wooM  iriM  from  p«r- 
isctiiir  ■  plan  wherebj  the  euilj  oiidbabl*  metel^  luch  u  iron  and  due,  oauld  b* 
•oeted  vitb  oopper  at  b  eheap  rite,  indoeed  Meim  Zluier  A  Philip,  of  Berlin,  to 
oadertake  ■  lenea  of  uperineiita,  t«  aaoartaia  if  tnch  eoald  Dot  be  effected  more  eeo- 
Domieallj  than  bf  emplojlng  the  c^annret  at  potieuuni,  aod  in  thii  thej  have  been  ri«- 
•eafoL  For  eoatisg  iron  the  article  mait  h«  well  eleaied  in  ram  or  soft  water,  and 
rabbed  before  inmem'TiK  it  tn  the  aalution,  vhieh  siaj  be  either  chloride  of  potaMum, 
diloT^de  of  Kidinm,  irith  a  little  eeniUe  ammoaia  added,  or  tartrate  of  potuh,  witli  a 
■nail  portion  ofaarbonate  of  potaah.  At  the  eatremitj  of  the  wire,  in  connection  villi 
tte  copper,  or  negative  pole  of  the  battery,  Ii  fixed  a  Ihio  flattened  copper  plate,  and 
flie  article  to  be  coated  li  attaehed  to  the  wire  frosi  the  rice,  or  poaitive  pole,  and  boLh 
■r«  then  immeraed  in  the  exdtii^  aolntioo,  the  eofMr  plate  only  partially.  Tie  llqoid 
AoDid  b«  kept  at  •  tenperatnte  of  from  1B°  to  !D°  Centigrade,  and  the  inocem  of  tbe 
opentJon  depends  greatly  on  thailrwigtli  and  ^mironnitj  of  the  galvanic  eurrenL  When 
tlie  ehloridea  are  employed,  the  eoating  iaof  a  dark,  natural  copper  color;  and  with  tar- 
trate of  potaah,  it  aiaumei  a  red  tinffa,  dmilar  to  tbe  red  oxide  of  copper.  When  luffl- 
•ientlj  covered,  the  article  ii  rubbed  in  aawduat,  and  expoeed  to  a  current  of  warm  air 
to  dry.  when  they  will  take  a  fine  pollih,  and  reiiat  ail  atrnoapherii)  influeno*.  In 
eoating  linc  with  eopper,  the  nme  general  princitilea  will  appl^  aa  for  iron,  only  ob- 


ttbelen 

^ , itiaweQ 

to  rob  then  IhwoiigUy  with  flne  nod,  aod  poliiD  willi  a  brnih.    Tartrate  of  potaah  ii 

the  beat  eiiiUng  liqnkl  for  eoatlDg  doo.    By  very  almple  n       ^  

•nd  dno  may  be  eoatad  witli  eopper  1^  tlie  nbova  etaaap  ...  ... 

eoiild  Do^  at  any  fomw  period^  b*  lAeUd  Imi  Ik*  Ugb  prioa  of  eyannrtt  ot  potw- 

Corr^  Hbuu  im  Mibiuiom  may  b«  readily  made  in  tba  fcllowing  way: — 
L«t  blaek  oxide  of  eopper,  in  fine  powder,  ba  redneed  to  tbe  metaltie  itate,  by  ax- 
poaiiw  it  to  a  itn*m  of  hydropn,  in  a  |:nn-barrel,  heated  barely  to  redncM  n* 
■Mlauie  powder  thne  obtained  la  to  be  attled,  through  ernpi,  upon  Ihi  aurfaae  of 
tfca  mould,  to  the  thleknee*  of  )  or  )  of  an  inch,  and  is  then  to  be  itrongly  prened  upon 
i^  flnt  by  the  hand,  and  laitly  by  pereoiaion  with  a  hammer.  Thelmpreesion  tAoa 
Inmed  is  beantiml ;  but  It  aoqaires  much  more  solidity  by  expoaure  to  a  red  bea^  oat 
of  Gcntact  witb  air.  Such  medala  are  laid  to  have  mwe  Itnadty  than  melted  copper, 
■nd  to  be  sharply  defined. 

H.  Bflsttger  propose!  tbe  following  improvenieiitiipon  the  above  plan  of  Mr.  Osann: — 
Ho  prepared  the  powder  of  eopper  easier  ind  of  better  qnallty,  by  precipitating  a 
boiling  hot  aoliitioQ  of  sulphate  of  eopper,  wilb  piece*  of  dnc,  bailing  the  metallis 
powder  thus  obtained  vlth  dilute  sulphuric  acid  for  a  littJe,  to  remove  all  traces  of  tbo 
one  or  oxide,  waabing  it  next  with  water,  and  drying  it  in  a  tubulated  returt  by  tbe 
heat  of  a  wat«r  bat£  while  a  stream  of  bvdrogen  ti  psssed  o»er  it  This  cuprous 
precipitate  possesees  so  energetic  an  ifflnitj|for  oxygen,  that  it  is  difflenlt  to  prevent  iU 
paasing  into  the  state  of  orange  oxide.  If  it  be  mued  wilb  one  half  ita  atomic  wei^t 
<^  preoipitated  satpbur,  and  the  two  be  ground  together,  tliey  oombine  Ttiy  aoon  into 
_■-!.__  ^  gf  aoppcr  whh  the  OTotatioD  of  Ug^L 


..ooylc 


Oomn,  PnumML— Copp«r  niaj  be  pnrifled  hj  m«1tlDg  100  Mrti  of  K  wttb  10 

CoT  eoppcr  loale*  (bUak  (mdg)^  along  wilh  10  p*rU  ofgnnni  boUte^lm  or  otbar 
Hi*.  Mwis  TlompaoD,  wtm  rttxiTid  ■  fold  medal  Iroai  the  Bo«i«tj  of  Arte  for 
tfaii  In*  aQtiun,  Mf«,  tfaat  afltr  the  copper  hu  been  kept  In  fhaion  for  half  an  hour,  it  will 


ba  fonnd  at  tba  bottom  of  the  cruoible  perf««UT  pare ;  while  the  {ran,  lead,  araeDh^  Ail, 
with  whioh  Ihia  metal  k  uiiibIIt  oontaminate<£  will  be  ozidiied  by  the  aaale^  and  will 
dinolre  io  the  flu,  or  be  volatiliied.    Tbiu  he  ha*  obtained  perfeotlj  pura  eoppar 


M  imit.  Ft.  ;  Bumntriel,  Qeno.)  Solphata  of  iraa. 
C0PR0LlTE9,'aB  VOSSIL  HANUBK  Whererer  there  ii  id  out'croppinK  of  tt« 
vpper  areen  und  (tba  (trntnm  in  whieh  ooproRteB  are  foDDd)— and  it  exUoA  a  eon- 
lidenibTa  diitsooe  anrand  Cambridge — there  Iheae  peeuliar  nodule*  tnijr  be  met  with. 
And  thi^  (he  anrfiM  bottom  of  an  ancieot  deep  eea,  appean  to  have  been  the  r«c«ptael* 
.rtk.  K„-_  .^J  fau..i  ~>.»^  of  it*  inhabitaaU  for  along  period,  whir*-  —"-•'--  '- 


bj  the  anited  penetrating  reeaarohw  of  the  ebemiit  and 
•ontainicg  the  Fertilinag  principle  and  pabulum  of  ~ 
•f  ^atniit(7,  that  tralfcng  i*  loat  in  organie  al«rn>, 


aiit  and  geolafrii^  brqught  to  light,  •• 
of  Teeetabla  flf^  Terif^ing  the  axiom 
iH,  and  that  the  refuae  of  lormer  age& 


«  iadinet  njaDoer,  prodnoea  the  food  of  the  preaent  He  pariah  of  Barnwell  oon- 
^.ai  an  aUeDnve  area  of  Iheae  floprolitaa  or  diaril  dung, 

tha  qip«anu>o«  of  tbeae  Mdnla*  i*  in  ahape  Tariooi ;  gaoerallj  ■  hard,  blaok,  water- 
worn  looking  atona,  with  aiiareMenoe*;  eome  with  eoarolutad  mark^  beerioff  lb* 
faopraea  of  the  inteitiD^  and  roanded  off  at  the  axtretnitiee;  the  lurfaee  of  all  ethibil- 
iiu  Ibei  from  the  daoompoaition  of  iti  more  deetraotible  oomponeot  parta^  Fortiona 
of  eoral,  aoiiDonitel^  onwtacea.  epongee,  Ac,  miij  be  found  in  the  afMiutiaated  mam, 
n«j  yary  in  liie  from  a  imall  bird's  agg  to  inaaHt  th«  uw  of  a  fiit  A  larga  aeleotion 
from  our  oirn,  aa  well  u  from  diataat  looalitiee — the  liaa  of  Ljme,  the  obalk  of  Fam- 
ban^  the  elate  of  Newbaven,  and  the  ena  of  Suffolk — «re  opan  for  the  inepeetioa  of 
(boae  intareeted  in  moet  geologioal  ooMectioni. 

"Hm  proeeaa  whieh  thej  go  through  to  render  them  available  for  aee  ie  aa  Ibllawe:— 
JUtar  Ming  Mle«t«d  fW)m  the  aoil,  they  are  well  waahsd  by  rotary  machinery  eraotad 
~  the  fpol,  and  then  aaaveyed  by  rail  to  the  manafaot^Hr,  where  tbey  are  gronnd  U 

„  ._, _         _th  a__ ., 

portion  by  weight  of  itrons  lulphurie  aoid.    Thi*  ig,  I  beliaTC^  a  part  or  the  proeeaa 
ueed  in  tba  manufaolory  of  Mr.  Ijiwe*,  who  prodaoet  a  Tery  '"  '         '  ' 

whom  we  are  niach  indebted  for  bU  eariy  attention  to  anpply 
lor  pboephatei  ai  artificial  mannre^  and  who  hai  been  tuppFied  wiUi  tfaoiitandi  of  ton* 


field  at  Walton,  in  Suffolk,  the  eubeoil  of  which  waa  Bn« 

'      trada 

irying  ai  it  neeeaMrily  muit,  from  extraoeou*  n 

ment  parte  materially  iitttr.    The  following  aoalyiia  may  be  taken  H 


|Ht>dniunK  to  the  lamer  a  much  richer  harreet  than  grain  at  the  preeent  free-l 

-aicee.    In •'-' r--   --  ^. -m ■'  ■ .   -i . 


[a^cea.    In  an  article  varying  ai  it  neeeaMrily  muit,  from  extraoeou*  matter,  the 
— lent  parte  materially  aittt'     ■"-»"■  >    ■  ■     .  . 

LT  oompoeilion,  100  parte 


Hr.  Lawe*^  from  a  lample  from  the  *ame  loeality,  made  1  more  part*  of  pboaphate^ 
and  Hr,  Potter  i  leM,  than  the  above  Bnnly*iii 

^ere  i*  a  prevalent  idea  that  theae  coprolitea  are  almoit  the  aama  a*  guana  Tbia 
i*  a  greet  mistake ;  for  although  our  own  production  yield*  a  larger  proportioa  of  the 
phoaphitea,  it  i*  devoid  of  *alt8  of  urea  and  ammonia,  which,  in  eombination  with  the 
pboephatea,  inereases  to  a  ooQ*idan>ble  extent  the  fertilidng  principle  for  which  that 
foreign  article  la  ao  celebrated.  It  has  been  the  objaat  uf  arti&oiil  nanDrea  to  aupplj 
aynthetically  the  eompoaition  of  gaano  at  a  much  redaced  rate. 

In  reapect  to  the  value  of  ooprolitee  in  Suffolk,  beeidee  giring  employment  at  the 
alack  aeason  to  many  idle  hand^  a  bonus  has  bean  fpven  foruierightof  royalty  over  the 
■oil^  and  Ga  per  ton  is  paid  the  proprietor  for  all  raised.  Thi%  withlabor,  waahii^ — 
a  tronUcsome  and  tedioua  prooees — and  rail  chargee  for  daliveij  in  London,  coats  from 
■Sc  to  40s.  per  ton. 

To  ihow  the  comparative  valne  of  the  different  eubstanoe*  containing  the  phosphate^ 

I  .1.  ..    >  ... .  1   ..     •  ^  ^Dod  asmpje  ie  here  given,  and  that  of  the  phea- 

rartoua  bonea    That  portion  contained  In  the  foad 


copxcajTBa 


AMborof  nabir*— 4««MIM  wbiab,  tfUr  Wag  IntNtttd  tL.__-_  _  .. .  — . -, 

bb«n  of  BUD  brought  igUB  iato  Mlioii,  tlut  tluir  •UnwUry  pan*  SMf  bt  apia 
■^•nMd  aad  BMde  iub*«rTi*Bt  ts  U*  mm. 

^M^ali  ^  0MMO  />«M  iimi. 


ITnU  aad  Mlti  of  ■iwnonh 


CirbanUa  ofliiM 
Boda  uid  potMh    - 

VatcT  and  inaeflnita  m 


OBmpanSm  AiuJftU  ^  Bunm. 


Cubaa^itUM 

Bm«d(  hnnaii  boon          .        .        .        . 

PUdl  bona  from  tb>  eng  - 

B«Mnt«bo<Mt 

SiHXpboDO 

81-Ofl 
78-SB 
flO-OS 
B7-SS 

eaoo 

BB^ 
B5<H 

W-OI 
1018 
18O0 

3-es 

10-nt 
2-M 

n*  rollowioe  two  MinpU*  from  thaaoaatof  Boflblk  waMfbuad  toaoMtato^ 
I  IL 

Watar  vitb  a  little  orgaaia  mattar      1-00  >««> 

Balb  aolaUa  \a  walar  (ahlorida  of 

iodiniii  and  inlphata  oT  aoda)    -  traaaa  traaaa 

CarboaaU  oflinia  -    10-MO  S-BO) 


l-OSft— PC  1-lM 


Solpbataof  liine    ■            •            ■  diati  not  traaaa 

Pbnphata  (rfUme(lCkO,  F<y)-  lOUfi}— P0>  8S-78S 

do      mwaeua  tnaaa  onlr 
Fanboaphata  <^  iron  (I  F^  0>, 

tP(»)    .            •            -            ■  e-SSO— FO*  S-SM 
Fhoaphata  of  ■Inmiiia  [1  AP  0*, 


Oxida  of  Kaiwana* 
Flnonde  of  adeium 
Siuae  >eid  eolored  r«d  br  a  littla 
nDdaoompoaad  ailka-      ' ' 


•ntafni 


IDO.OOD— PO*  Se-BM  lOtKKXWPO*  ST.IA 

th  potaib  lira 
it  to  0-0864  par 

It  ia  aaid  Uiat  Iba  eoprolitea  vhidi  Ur.  Lawaa  amplo^B  fn  th«  manolaatvra  of  bta 
wdUnunra  "  Coprolila  manare,'  ara  obtained  from  Ibe  Suffolk  eoaat,  aod  arg  tiinilar  Ik 
abanetar  to  tb«  abora. 

In  an  eieailaot  iwpar  **  On  Itia  Fbo«phari«  Strata  of  the  Chalk  Formationi,"  poUiiliad 
IB  tha  flrat  anmbar  of  the  Jonrnal  of  tha  Rojal  Agrioultural  Soeietj  M  Eai^nd 
~  lat  Tiar,  Hr.  Waj  obaerra^  that  he  hai  foand  the  eoprolitea  from  lliia  dutriot 
in  (row  SI  to  14  par  eanb  of  bon»earth  pfaoapbate ;  and  that  Dr.  Gilbert  bad 


It  (Qua 


fart  [fL  pi  VS)  l«md  from  18-80  to  tS'r*  per  eent  of  pfaoaphorie  acid,  which  k 
aqntralant  to  froin  4841  to  SO-OT  of  tribaMO  fJioaphata,  in  thoaa  from  the  tartiarj 
depoMla  of  thia  noantj. 
IL  Iliia  oaa  waa  branaht  fmm  tha  aatna  part  of  tha  eoait  a»  the  ^veeding;  bnt 

Marad  from  tlwm  ia  it*  irrepilaritj  of  form,  and  ineihthmng  ImMrfect  evideD '- 

bonrHr    "  ~  "  i.       . 

artfiaai 


a  bronght  fhim  tha  ai 

I  ia  it*  irregiilaritj  of  form,  and  in  eihthmng  ImMrTt 
He  ipaoiBo  gravir^  it  waa  found  impoaaibla  to  oatamln*^  n 


air  oariliea  it  eootaiaad. 


..oogle 


M  GCOUL. 

Amaph  A«w«d  Utoyiwm  tk«loHowingp«Kwatip»UMpoJttoa>- 

W»terdriTMioffMrrom»00Oti>880°P.        ,-  •  »•«» 

40.  ■tad  o^anfs  nmtMn  azpalled  «t  >  r«d  beat         -  •'000 
Oilorida  of  •odinoi,  4o.              ....  enasnt  trMM 

Cwbonate  of  lioN  .       '    .  •  .  -  U-600 

dOh        maffiuwiA        .  .  •  .  -  O'fitO 

Sulphate  of  iSnt ^•x*  *«*• 

Fh.|>^Mtooflim«(tritMfe)       ...  -  16-«M-P0»  e-M7 

da       iiiaatMai*        .....  tracM 

PfnIuMphiteoriroa O-aOfV^PO"  *«8 

PtHMpbitaoftlamiiu     ....--  *-708—PO»  8-764 
Feroxidaafiron              .....  bod* 

AlnmiD* ««« 

Fluoridt  of  oloiiiDi        .....  KBS 

aUioioaeid lO^Ol 


I)9-Se9— PO*  ia.409 


III  lliU  eupnilit*  V 

It  wu  rather  \tif»,  being  aboTO  «  on.  ii 

brakra  eikibitad  aonie  traeei  of  OTjiUllloa 


,„ , ^ f..f 1  tbem  appeared  to  belong  W  aapaetMof  fiah  whieb 

ia  known  to  icbthjologlau  by  tbe  name  of  PhBlidophan*  Uwaatut.     Iti  ipedfie  gtmfitj 
— M  about  l-ftU  or  S-TOO,  and  the  eompoaition  per  oenL  wai  aa  fellowai— 


Water  flriMO  off  at  from  800°  to 

>ao°P.   - 

S'OM          ItSS 

i-aiu 

Water  and  orsanio  matten  expelled 

Chloride    of   ■odtnm,    with    lome 

traoe*        traaea 

traoM 

Carbonate  of  Kme   - 

as-SM        IS-lDS 

St-6T40 

do.    oftnagneiia 
Sdphateotlime      ■ 

nw       i-Boi 

n7oa 

PtiMphate  of  do.  (tribaalo) 

60-71iB        60-811 

60'76»8-PO'  18-M) 

a  little 

S'BSO          tut 

i-OfilS— PC  1-tU 

nioaphaCeafalamina 

Faioiide  of  iron      - 

S-091          1-SH 

l-9BiO 

BUide  acid,  with  Saoride  of  oaluom 

The  proportion  of  nitrogen  in  Uda  ^tMimaa  wat  rallur  larpt  being  O'DSU^mt  oant— 
nornUm  J.  Birapath. 

COBAL  {OoraU,  Tr. ;  KoralU,  Germ.)  is  a  oaleareona  inbatance,  formed  bj  a  iMiiea 
of  tea  polypoi,  which  eonitniet  in  eonoert  immenaa  ramifiad  haUtation*,  oonaieUng 
of  aD  awemblaga  of  email  aelt%  aaeh  the  abada  of  an  anioaL  The  eoral  i^  tbereferts  • 
real  poljparj,  whioh  reaemblei  a  tree  atrippad  of  ita  leavea.  It  baa  noroot^  hot  a  foot  not 
unlike  a  hemiapberioal  aknU-^aj^  wbioh  appUea  doaaly  to  vnrj  point  of  the  aarfaae  opon 
which  it  ttanda,  and  la  therefore  difflenlt  to  dataotk  It  maraljaerTcaaa  a  bana  or  rap- 
port to  the  coral,  bat  contribatea  In  do  manner  to  ita  growth,  like  the  root  of  an  ordi- 
naij  tree,  far  detached  pieoea  bare  been  often  found  at  the  bottom  oftheaeain  aetata  of 
Increueand  rcproduotion.  From  the  abore  lwaea(tem,nMaIIy  rinKlcprooaediV  whieh 
■aldom  aarpaasea  an  inch  in  diameter,  and  from  it  a  email  nnmberof  branehee  rami^iit 
very  irregular  dirsetiona,  which  itndded  over  with  sella,  each  oontaining  an  inaeet. 
The  polj'pi,  when  they  extend  their  armi,  fralers,  or  ftn/ooija,  reaeabJe  llowen,  whenoe, 
aa  well  aa  tvom  the  form  of  the  eoral,  they  ware  o]aMed  amon^  vegetable  prodoetionb 
They  are  now  styled  coophites  bj  the  writera  upon  Natural  History. 

llie  finett  coral  ii  found  in  tbe  Mediterranean.  It  la  flahed  for  upon  the  eoaata  of 
ProTeDce,and  eonatitnteiaoonaiderabU  branoh  of  trade  at  UanaiUe&    Ttie  eonl  ia  Bt> 


thBH  Bulyn,  ilMjpliotpbarls  uU  WM  artLmUad  b;  U.  Sefaalia'a  neOsiI,  •■  f^ 


the  phctpbar 


tadhed  ta  tke  ntauiM  ndt^  mbiim  ii  by  iu  mti,  tat  tht  tnaAM,  bMcMl  of 
grawiag  apwudi,  thoot  dowswaidi  tnnrdf  iht  boltaaaf  tke  •mi  ■  eoalinu'ki* 
Ja(M«He  to  bretkiu  tk«a  off  M»d  briagiaf  Uem  Off,  For  tkta  kipd  oT  Bthinf,  ei^ 
KU,  iriw  we  exeeUmt  diT«n,  equip  ■  IUom*  cr  inMll  brat,  rallid  commoolf  •  cecal- 
Em.     Tbej  eanr  willt  tb«m  ■  Viife  WDoabo  eroM,  vith  (trMg,  cqoal,  u^  loag  un^ 

iogailMU  Mg-BSt.      Tb        "     '         '  ....... 

down  horiiooUllj  iatn  the 

__  _ ThediferlbllowitbBei.-,  , 

1owi<f  the  foelu,  to  ■■  to  eatangk  tba  coral  in  Uw  mu.    Tbca  hk  emradu  ii 
paU  ap  the  d 


It  k 

COaX~(£tfn  Fr.  I  Mark,  Oana.)  ii  tb«  baric  tt  ibc  quc-cn*  lOa;  Linn.,  a  ipeefaa  of 
•ak-lice,  wkicli  gravi  abnadaallr  in  theMoibHa  pravineca  oT  France,  Ita^,  aM  Spaak 
Tta  baric  ii  taken  off  by  naUai  aomMl  ineiikM  aU*e  aad  beiow  tbe  portiana  to  be 
lemDTnl]  Tenjeal iaduMM  an  uea  nada rran  oae  of  Ibeae  tittitt  to  •notber, irberelv 
the  baik  way  be  eaaily  delattaJ.  Il  le  aleeped  ia  walar  to  aoften  it,  in  mder  to  be  tat* 
laaedby  protare  ooder  beaT;  itoDo,  and neit  diiedalafira  wbicb  Uaelieiia  iliHufaee. 
Tbe  cake*  ate  boaad  np  ia  balaa  «nl  Mai  lata  tbe  mullet 

Tbenanlm  aDcti  of  enk,  tbe  wldle  and  tbe  Uaek  i  tbefonset  growtia  Franraaad 
Ike  latter  in  Spain.  Tbe  calm  of  the  wbite  are  ataaily  more  beantifol,  more  imootb, 
Bskler,  freer  (t«in  kaota  aad  sadn.  of  a  finer  a«ia,  of  a  yeUawiib  yrar  eaiat  ea  botb 
■diB,  and  ent  more  •moothly  than  the  Uudc.  Wbcn  Ibk  eork  it  bnincd  la  doae  vaMdi 
it  feraa  tbe  pismral  called  apa»Ut  Uodk. 

nil  aabataaee  i*  employad  to  fabiieate  not  only  bottle  eoritt,  bot  imall  arehiteetond 
aad  geosBottie  models  wbich  an  Tcry  coavenient  fnan  tbelt  ligbtneet  and  solidity. 

The  eorit-catlen  dlride  tbe  braid*  ef  coric  Int  into  aamxr  fllleta,  wbieb  tbey  after 
wnde  nbdiride  iaio  ibort  paraOdopiped*,  and  tbea  roaad  Ibeae  ioto  tbe  pmpv  eoaieal 
or  eylindileal  ikape.  Tte  bench  before  wbicb  iher  work  i*  a  ■qoere  table,  where  4 
mdCBM  areaeetad,  «e  al  neiT  ride,  tbe  taUe  bei^  nunUad  with  a  ledge  to  prevenl 
the  aecka  ftea  falUaa  oeiK  Tlu  eert^ntler'Bkaifiri*  a  broad  blade,  Tery  thin,  aad  flae 
edged.  Itii  whetted  Awe  tfaMU  tine  npoa  a  lB»«raiaed dry  whctttone.  Theworit- 
MMaon^t  aet  to  draw  hie  knife  odga  over  the  eork,  hr  he  wsnld  iboa  Bttke  udMei,  and 
■u|ht  cat  biaerif,  bat  lalher  tke  eork  over  the  knife  edge.  He  ihonU  eeite  the  nUi 
Witt  hii  Idl  haad,  MM  the  back  of  it  opoa  the  edge  of  the  table,  iatooae  of  the  aot^Cf 
■■de  b>  prevoit  it  ften  dippinii  and  Merely  ttna  it*  edfe  eometlawe  nprlgbtandfamfr' 
tfaaee  to  «e  tide.  Tlra  holdint  tbe  iqaarad  piece  of  eork  by  to  two  end*,  between  bit 
fager  aad  hit  tkavb,  he  preteali  it  Is  tbe  directton  of  in  length  to  tbe  edge  i  the  eork  It 
■•wamoalhlyeatiMoarMwdedbrabybelafdeztenMilytninedin  thebaail.  He  uezi 
Ortt  «ff  the  two  end%  when  the  ewk  ia  Initihed  aad  thrown  iaIo  the  proper  baikel  along- 
rfle,  to  be  aAerwBi^  toited  by  woaea  cr  bon. 

Of  ble  Tceia  a  noA  lUAerUnd  oT  eork  btardt  hare  beea  Imported  fhm  Catalonia, 
ftaaa  wUeh  loaget  and  better  eoikt  aiay  be  made.  Intbeait  ofeork-enttiDg  tbe  Freneh 
— rp*w  the  EMli*kt  a«  any  OM  may  conTinee  binuelfby  comparing  Ihecorki  of  their 
•h*»ptgae  bottlaa  with  thoae  Bade  in  tbb  coBalry. 

Ooik,  «■  aeaout  <f  ile  baoyaacy  ia  water,  ii  extensirdy  employed  for  OMklng  float* 
fc  deheraia'*  acta,  aiJ  in  tba  eoQttHKtion  cf  llfe-borta.  Itt  knp«RDa«blllty  to  water Mt 
led  to  in  ^>playne»t  for  inaer  eolca  to  ihoe*. 

When  coikieracped  into  powder,  and  tabjeeted  ta  ehemical  •otreati,  tneb  a*  aleohoL 
*«^  it  Icaeee  TO  par  cent.  «f  tea  intchble  mbttanee,  called  nteHM.  When  it  ii  treated 
with  nttrk  acid,  il  yMb  the  feOawiag  ranmlMblc  pmdDCti  i  —  While  flbtoni  inattef 
0-lS,  retin  14-72,  onlic  acU  18-00,  Hbetie  acid  (peealiar  add  of  coric)  14-4  In  IM 

JfocUaecorfc-catt^.  — 'ApalMt  waiokiafaedfoaM  year*  ago  by  Suah  Thornton ft> 
Ihi*  porpoae.  The  eirttiBs  of  the  eorii  nto  dipe  it  effected  by  Axing  il  opon  Ibc  sliding 
bed  of  anengine,aadbciBpBgit,  by  a  progmalT*  nwtloo.  aadec  the  aelioB  of  a  eirci^ 
fcaifc,  by  wUch  it  ia  eat  ^lo  aBpa  vt  eqnal  widtha.  Tae  natnre  or  cotutrnctim  oTa 
■achiae  to  be  oaed  Ibr  thit  pnrpoee  may  be  eaiily  oonceiTCd,  a*  it  potMtae*  do  new  it» 
ehaaieal  Teatv^  esecpt  ia  itt  appliralioa  to  enltiog  cork.  The  notioa  commnDietted 
Id  the  kaih  by  ha*d,ttenai,  tiorte,ot  other  power,  moTct  at  the  tame  Hme  the  bed  alio, 
which  earrira  the  eoric  to  be  eU. 

The  eeeoad  part  of  the  InTeatioo,  via.,  that  lor  tepentim  the  eerit  into  iqitave  pieati, 
aflo'lt  hat  bcoi  cat  iaIo  dip*  ataboT^ii  effected  byaDOviagbcdaibefer^npoBVAiA 
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the  dipt  w*  to  b*  plMsd  and  nbmiUtd  to  lb«  MlJoit  of  >  tattb^  larer,  whIA  may  ba 
NKolatod  to  thop  the  oork  into  pi«e«i  of  naj  girto  IsDgUi. 

lie  third  part  of  the  iovention,  vii.,  that  for  roondiDg  or  flBiibini;  tiie  eorki,  eonmta 
•f  an  «ngine  to  ivhtali  it  atUohed  >  oirculir  knife  that  tomi  TWtisiilly,  and  a  eaniag* 
•r  fhuD*  npon  iU  *id«  Uiat  revolvM  on  it*  axle  bariuntall*. 

This  earrii^  or  frame  eontaiu  MTcnd  paira  of  dampa  latonded  reepeotiTd^  to  hold 
■  peoa  of  th*  aqoars  ont  aoA  byprawing  itattlnaiida,  and  sarrjiiw  it  laiigtliwaf>p<t« 
paodienbrt;;  vludid«mpaai«eoDtriTMlh>baTeB^Bd1aBiation,b7meaDiofa{Hnion 
•t  (ha  lowar  aod  of  tbair  axlei,  worldng  into  a  •pnr^lMd. 

His  machinwj,  thoa  arrai^cd,  la  put  in  moliaii  bj  inaaDi  of  twndi  and  dran-wbe^ 
AT  anj  other  aoBtnTBn«a  «hMh  m^  ba  loiuul  moatelloiUa;  and  at  the  aams  tima  that 
the  aironlar  knife  r«TdTea  Ttniaallf,  the  fhiine  eootainiBg  the  olampa  with  the  pieoes  of 
oork,  toroa  horiiODtallT,  briogiiig  the  wrk^  on*  bj  oM  np  to  the  edge  of  the  knifes  when, 
'         '  *^  pi«eeofoot4aflindrioa],thadaiDp%aaal>ovedaaeribM,revolTenpoDtheir 

aadj  of  their  carriage  hr  vhioh  mean*  the  whole  droamferenoe  of  Ihe 
i  nnder  tba  aetion  of  the  knife,  the  umerflaoiu  parte  are  nniformly  pared 
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His  perfeettj  wbite  ciyitali  of  aapphira  art  para 

There  are  two  vane^ea  of  the  perfect  oomndam ;  ine  aappnire  ao  oaiwa,  ana  uw 
Oriental  rubj;  of  which  the  latter  baa  a  rather  l«*a  apadfle  gr«Ti^,  bang  S-a  against 
8-97.  Tleir  fonnis  a  aHghtl;  acuta  rhomboid,  whidipaaMNeadoaUa  refraotii^  aad  ia 
Inferinr  in  hardneat  onlj  to  the  diamond.    The  aapphlra  ooonia  alto  la  fr^dad  ptiaoM, 

COTTON  DYEINO.  (TiMin  da  Cttim,  Fr-i  BtrnwrnOti/mtrtl,  Qenn.) 
CoOon  and  liaea  rana  ud  dotlii  hare  nearljr  the  aame  affiaitr  (br  d7«i,  aai 
mar  tberdbra  with  proprietj  be  treated,  ia  tkia  reapee^  UfMber.  Alter  Ihe;  hava 
acquired  (he  proper  d^tree  oi  whiteneaa  (ace  Blxackino),  thef  are  Mill  anil  tt 
receiTF  and  retain  the  dje*  ia  a  penaanent  mansvr.  It  ia  neceaaarTi  before  dipptnf 
Ihem  inio  the  dye-bath,  to  give  than  a  tendencT  to  eondenae  the  coloring  paiiielet 
wiihin  their  eaniiei  or  porta,  and  to  ooaunnpiate  aoeh  diemical  prapeniea  ai  wiO 
fix  these  partide*  to  that  the;  will  not  separate,  to  wbate*er  ordiRary  trial  they  nMj 
be  gabjeeted.  All  tbe  colors  which  il  wonld  be  deairable  to  transfer  to  these  slaffs  nnlop- 
tnnatdy  do  not  posaesi  this  pennaneoce.  Hen  of  science  enitavcd  in  Ihii  important  art  bava 
eooftantlr  aimed  allhedbcorerjof  some  aewproceaaeawhieh  may  iraasfer  into  th«  daw 
af  last  colors  Ihnae  drea  which  are  at  preseat  more  or  lets  fogilive,  Alaiott  all  Am 
gMds  manulhcturad  iX  eoUon,  flax,  m  hemp,  are  intended  to  be  washed,  and  ongbt, 
uerelbre,  to  be  so  dyed  as  to  resist  the  alkaline  and  soapy  solationa  oommonly  used  is 
the  lanndry,  Vitalii  distiagnished  dyed  eottoDi  into  three  daises  i  1.  the  Jkgilivi,  or 
ftney-eokr^  (puil  ttitt),  which  change  their  boe  or  are  dntrayed  by  one  or  two 
boils  with  soap;  E.  those  which  resist  flvetn' six  areralwashiijca  with  soap,  are  gooddye*, 

Sa  leial)  ;  and  thone  which  were  still  mora  durable,  such  as  Turkey  retU,  may  be  called 
t  colors  {graiid  lam).  The  colors  of  Braiit-wnod,  logwood,  annoltn,  safflower,  Ac, 
mJkgUiM ;  those  made  with  madder  wjtboal  an  oily  baac,  are  geai ;  and  tboae  of  mad- 
der wilb  an  oily  monlaDt,  trtfait.  Ills,  howererrposAle  to  point  onl certain pwcef 
for  giving  these  diSercnl  orders  of  dyes  a  gFeater  degree  of  Silty. 

I  shsll  describe,  in  the  fire  fotlowing  paragraphs,  the  opeaationa  coodndre  to  the  Ix* 
ation  of  colors  npon  eolton  and  linen. 

I.  OaUing.  Either  gall-nnls  alone,  «r  stuaadi  alotie,  or  these  two  iubstances  anited, 
are  employed  to  give  to  eoUon  the  Cut  dy<  preparatioa.  3  or  S  onncea  of  nils  for  every 
ponnd  of  cotton,  being;  coarsa.f  pounded,  are  to  be  put  jaU>  a  eoppar  cantalohiii  aboiat 
SOgaUouof  walerforercry  100  ponadsarootloa,aikdlhebalhistoba  boiled  till  the  hiU 
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■f galbtMl  p«^betirwiit)i*fliigni.  TliaflraMngwitlidNirn.  when  IticbaUi  bcoani<i 
■odcratolj  eool,  it  ii  pamtd  through  ■  haircloth  tieve.  If  dtirini;  thia  optratiaa  lh« 
lilMr  AobU  b««offi«  cold,  it  mnfl  be  trwde  ovm  man  u  hot  —  the  hand  can  bear.  A 
pciitioa  of  it  i>  now  traniTerrcd  iota  saMher  m>el,  called  a  (odlt,  in  which  the  eolton  ii 
VMfccd  (in  it  be  wdl  penetrated  with  the  decoctiaa.  It  ii  Ibni  lakra  oat,  wrnng  at  lb* 
pe^or  tqaccBed  in  a  prets,  a»d  flnightwaj  hnaf  op  in  the  diriDp^onnt.  B»ne  nmn 
■r  the  &Mh  deeoetioa  being  added  to  the  paitlallr  exhanated  liitMr  m  lh«  badi,  the  pto 
caw  ia  reaanied  apoa  Acah  Roodi. 

The  maalpalatiott  i*  the  Hiaa  with  maadk,  hat  the  halh  la  mnewhat  diSerenll  r  n^ei 
baeawae  tke  qoaaiiiir  of  tuBMb  mut  be  doable  that  of  gatlt,  and  nitut  be  merelf  infnaed 
h  TOT  ^  wat«r,  wilhoM  bpUlng.  Wbea  mil*  aad  Hmach  are  batb  preteribed,  their 
hatha  (honld  be  •enratelr  made  and  mixed  tofelher. 

2.  .Oam^.  AJun  it  a  nil  wbicb  lerrei  toprepaTe  cotton fbr  reeeirinf  utindeBnite 
variety  of  d]nca.  lu  bath  i*  made  u  fbUowi  t  For  100  poanda  of  Mound  cotton,  about 
SOgaUoaBof  waler,  beJBfi  put  into  (he  eopfer,  aic  betted  to  abo.  .SitT  P.,whFn  donncM 
ef  aiam,  eoanelr  poanded,  are  Ihrawn  in  (br  ererj  pcnod  or  eotlon,  aad  Inttantlj  dia> 
i^TCd.  Whenerer  the  heat  of  the  bath  hai  ftllea  to  about  M*  P.,  the  cotton  ii  weC 
wmfeediKil,ia«nler  (ha(lbe*a)atiaaiiia;tbatoa^lrpeiictnl«allit«MiKa.  It  it  the* 
taken  o«t,  wraoi:  at  the  pe^  or  iqoeeted  in  the  |Heta,ud  w  led  in  tlteahade.  Thcnln- 
tion  of  aloa  ia  oT  neb  eimMaal  (mpbrmenl  in  tbit  kind  of  djeing,  that  it  ihonld  ba 
made  in  lar^  qaan(i(iei  a(a  (ime,  kept  in  (he  altmi  Inn,  where  i(can  infler  nodeteriora 
taoB,  aad  draws  olf  bf  a  ipiaot  or  itiip-cock  aa  wanted. 

Tlteie  are  eettain  coton  whkh  rcqaira  alam  (a  be  deprired  af  a  pottioa  ori(«  acid  ax- 
ceu,  ai  a  npcnalt;  whtcb  mar  be  done  bj  pnttiag  1  oaaee  oT  errital*  of  aoda  in(o  tha 
ttin  for  crerr  pimnd  of  ainn.  Bat  hi  BMh  Mda  abonU  oelcr  be  need  ai  to  eanae  an" 
permanent  precipitaCioD  of  alomina.  When  (hat  prepared,  i[  b  called  (otarsfid  ateM, 
Aoqgh  it  b  b]r  ao  veaH  nentral  to  Utmai  papng  Iml  it  crT>(alliie»  differently  froia  otd^ 

Cotton  doea  not  take  np  at  (he  firat  alania*  a  naSeieat  qiaatitr  of  ahnn  t  bat  ii  moil 
iceeire  a  Kcoad,  or  eraa  a  third  tameraiM.  Ia  CTfry  eaae  the  itaff  (UmM  betbonxighlr 
dried,  iritb  an  iaieml  of  one  or  (wo  dayi  between  eaeb  applfaalioit )  and  i(  mar  even  be 
left  for  10  or  IS  bom  noiat  wilh  the  alnm  ba(h  before  being  hang  in  the  air.  Whea 
the  cotton  is  finally  drr,  h  mnu  be  withed  before  being  jrianged  into  Iba  dye  bath  (  o(ker- 
wwe,  Ibe  ponkm  ot  ahun  not  in(iiDatclj  combined  with  (ha  eotloti,  bat  adberiag  exler- 
■allr  to  iU  fiUmeata,  wonU  eonc  off  Iqr  tbe  beat,  mix  wi(h  Iba  bath,  alier  (be  coke 
brdiaaolrlnE  in  it,  and  (hraw  it  down  to  the  bottom  of  (beeofiprr,  ia  the  Ram  of  a  lake, 
Id  the  great  Ion  of  Ibe  djer.  Uaddtr  redi,  weU  jcllowt,  and  come  other  eolim  am 
more  brilliant  aad  baler  when  aec 
and  a  1it(lF  pottlh,  i*  naed,  than  e 
ud  «t  «■  Banmt. 

a.  Moritt^:    See  (hi*  article  in  its  alphabetical  ]4ace. 

4.  Dji  baOu  are  dialinitnuhed  Into  two  claMci ;  (he  coloring  bath,  and  the  dreiDg  bath. 
The  former  lerm  (o  extract  the  coloring  matten  of  (he  different  anbrianioi  with  the 
exception  of  madder,  which  ii  atwaji  aaed  la  (nbaiance,  and  Dcrer  a*  w  eiiracl,  ialk- 
rion,  or  deoociioa.  In  alltheac  eaan,  when  the  color  ia.extraded,  Iba'  la  wnea  the  dye 
bath  i*  eompleied  br  (he  degrFc  of  heat  inited  lo  each  labitaBca,  U  w  tn«t  alknrad  t» 
cool  down  a  certain  war.and  the  cation  ii  worked  or  winced  through  il,  >n  oH  (hewlthed- 
ibr  tint.  This  is  what  i»  called  the  ijt  hath.  Several  coloriag  haiai  arc  made  in  the 
aM;  and  ihcf  aerve  to  djre  alw  in  the  cold;  hot  (he  greater  part  reqaire  a  bealorM)*a( 
iOtf  (o  fikcititatc  the  penetration  (rf'lhe  «(uRa  by  (he  eoloring  particle*.  The  deMliptk* 
nf  the  icTeral  dye  bathe  i«  giica  ander  the  indifidnal  dye*. 

5.  Of  ih*  trathing  afltr  Iht  dyting.—Tbe  waihine  of  Ibe  eotlong  after  they  hare  re- 
triwta  the  dycf,  it  one  of  (he  moti  important  opeiaiioni  in  (he  boiineH.'  IT  it  ii  not  care- 
fnDy  performed,  the  cicesa  of  color  not  eonibined  with  the  fibrca  ii  apt  (o  lUin  whaterer 
it  toncheo.  Tht)  inconTenicnce  wonld  be  of  iillle  concnjucncc.  If  the  frictioa  carried 
idT  (be  color  eq  i4,y  from  all  (he  pointa  j  but  it  doei  not  da  to,  ani  hence  the  inrfaee  ap- 
'peari  mottled.  A  wcU-planaed  dfc  hoace  ihonU  be  an  oblong  fallen',  with  a  ilream  of 
(rater  flowing  along  in  an  open  condait  in  the  middle  line,  a  aeriet  oif  daih-wbe^  ar- 
niBged  B|;ainit  the  wall,  at  one  fide,  and  of  dyeing  coppert,  fDmiriied  with  leir-acling 
■dacpt  or  rrela  asainit  the  other.  In  auch  a  gallery,  the  waahinc  may  be  done  either  t^ 
kaod,  tif  (be  rinilnt  maehine,  or  by  the  dtah  wheel,  aeconline  to  the  quality  of  the  dya, 
knd  the  tritnre  af  the  ataffa.  And  they  may  be  ttrinped  of  (he  water  either  by  the  jack 
■ad  pin,  by  the  aqneetine  roller,  or  by  the  prraa.  Wooden  pioi  are  placed  in  tome  dya 
honaea  on  encb  a^c  of  the  waab  ciflern  or  pool.  They  arc  MHnewbat  conical,  t|  foot 
bigb,  3i  inchea  In  diameter  at  the  bate,  1}  at  (he  lop,  ere  fixed  £nnly  upright,  and  at  • 
lewnlaf  ahont  3  feet  above  the  bottoaof  the  cistern,  loaa  (o  be  handy  for  the  woikmea 
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8m  Bkaxii.  Wood,  Trnnc,  Kaddh,  Black  Dt^  Bbot>  I>n;  A&,  m  tira  BuMKn^ 
Bkah,  Ciuoo  FKCrnNo,  litmonia,  Dtiiki^  A«. 

OotMi  may  bt  dtMnffuMtd  from  Linin  in  *  elotk  fabrio  bj  metu  of  ■  good  iri«n>* 
•OMw ;  the  brniflr  fibres  boiu;  flat,  riband-like  and  more  or  leaa  ooDtorted  or  ifariTalla^ 
•ad  tb«  latter  atraighl,  rouof  and  with  eraaa  kooti  at  oartua  dtatanoea;  Tleae  tw« 
flbrona  matter*  ma;  b«  alra  dilltagauticd  by  tha  Mtbn  at  a  boOing  heat  of  &  Hrong 
Aanatio  Itc^  nwde  bj  diaaalTing  fiMd  potadi  In  its  own  wtd^t  of  water.  B7  dtgealim 
In  this  liqaor,  linen  jard  beoomea  immediatelj  yellow,  while  the  ootton  jam  remaina 
wfai(4i  Ilia  beat  way  of  olMMtillg  ia  to  immotM  a  aqnare  inch  of  the  oloth  to  be  tested 
br  two  wiDDtea  in  the  abcrre  boiling  hot  Miiatio  Ije^  to  lift  it  out  on  a  gtua  rod,  preM 
it  drj  between  fold*  of  blotting-paper,  and  then  to  poll  oat  a  few  of  the  warp  and  wrfl 
threada — when  Uie  linen  one»  will  be  foood  Of  ft  deep  yellow  tint^  bnt  the  ootton,  trhit* 
or  Tory  p«l«  vellow. 

CoTMHi  {Alkaiittd^  "nia  tMremiad  cotton,  aa  it  hM  been  called,  b  chemicaUy  iden- 
tieal  with  the  natnral,  bat  iaataad  of  hsving  iM  flbree  flattened  and  twitted,  it  hae  them 

3'lindrieal,  aa  aeen  in  the  nueroeoope.  In  faot,  the  moment  tliey  are  tonehed  by  the 
ksUofl  lye  they  nntwiit  thematlTe^  oontraot  in  length,  and  retain  the  roonded  fona 
after  the  soda  i*  rewoTed  by  waahing.  We  oan  thna  oaneeiTe  how  a  larccr  qnanti^  of 
dya  may  be  imbibed,  a«  the  aobaUno*  beoomea  more  pDrona  The  formala  c4  tk« 
aodaed  ootton  ia  giren  by  Hr.  Qladatona  u  0^  H^  0„  KC^  wfatn  potadi  i*  the  alkali 

00TT05  FACTORT  {OnunU  OiMufrMfMn  o|^— There  ia  no  textile  gnbaUnst 

wboM  Alameota  are  to  auaoeptible  of  being  apan  into  floe  Ihroad*  of  nniform  tvia^ 

"  n  wooL    It  derive*  thl*  propemr  ttom  Uie  o:      " 


tenaoity,  flexibility,  elaatieilT,  psealiar  length,  and  ejdral  form  of  the  filamente-  hanee, 
irken  a  f««r  of  litem  are  pnUad  from  a  heap  with  the  lingers  and  thvmU  dtsy  ny  lioU 
<f  and  draw  ont  many  often.  Were  they  tnneh  looger  (hey  eould  not  be  n>  raadily 
attennated  into  a  fine  thread,  and  were  they  muoh  ehorler  the  thread  wonid  be  defident 
ia  oohsBOB.    Eron  the  differeneee  in  the  lengths  of  the  ootton  staple  are  of  sdvantago 


Mid  anmngad  in  parallel  linei^  so  as  to  form  a  little  riband  loaceptible  of  oonaderable 
dongatbo.  Tbia  domooalratlon  <rf  the  dnotHity,  so  to  ^ak,  of  ootton  wool,  anoooed* 
rtiU  better  upon  the  ouded  fleeoe  in  wbioh  tb*  fflaments  have  aoqnired  a  oertaia 
paralleliam ;  far  in  this  eaia  the  tiny  riband  in  being  drawn  out  by  the  fingers  to  ■ 
Dtodorato  length,  may  at  the  mm*  time  roooiTa  a  gentle  twiet  to  preaerre  ita  oohoilom 
till  it  beoomea  a  fine  thread. 

Henoe  we  may  imagine  the  steps  to  be  taken  or  the  meohsnioal  proseasta  to  bs 
poTsned  in  ootton  spinning.  After  freeing  the  wool  of  the  plant  Irom  all  foreign 
snbalanoee  of  tighter  or  » IteaTlerDatnre,  Ae  next  thing  ia  to  arrang*  the  filament*  is 
Uoe*  as  parallel  a*  possible^  then  to  extend  them  into  regiilar  riband^  to  dongato  thee* 
ribands  oy  many  aooeeasiTO  drawbti^  doablin^  qnadnipling,  or  even  oetnpUng  them 
meaairtiil*^  fo  as  to  giro  them  pernet  eqnali^  of  W(^  eonaistenoe  and  textnre;  snd  at  (ho 
MOM  tita*  tooom|Jet*  the  pw-alleliam  of  the  fibres  by  nadoing  the  netnral  eonTdntiona 
tlkey  ponea*  in  the  pod.  When  the  roetilinear  exteneion  has  been  thni  earried  to  th« 
fiaeneas  required  by  the  B|:rfiinar,  or  to  that  eompstible  with  tha  itaple,  ■  slight  degree 
of  tonioB  mn*t  aeeocDMny  the  forthw  Bttenmtioii ;  which  torsion  may  be  either 
momentary,  M  in  Sie  tnbs  roving  maehine.  or  pennaneDt,  as  in  the  bobbin  and  fly  frame. 
Finally,  tlie  now  greatly  alteniuted  eoll  thread,  called  a  Sne  roving,  is  drawn  oat  and 
twbtod  into  finished  ootton  yam,  dther  t^  oootdnaons  Indefinite  gradationa  of  drawii^ 
•ad  twisting,  aa  in  the  throsUe,  or  by  suooeiEiTe  stretohes  and  torsioni  of  eonaiderabla 
leaslha  at  a  time,  a*  in  the  mnl& 

ModMnieal  spiDaiBg  oonrists  in  the  soitable  exeontion  of  these  different  proceesea  by 
if  diftrent  maohinea  After  the  oarding  operation,  these  are  made  to  aot 
udr  upon  a  moltitnde  of  riband*  and  spongy  oordt  or  thread*  1^  a  multitnd» 
loal  hand*  and  flngen  However  simple  and  natural  the  above  deieribed 
«onns  of  mannfaatore  may  appear  to  Im^  innamerable  difliealtip*  *tood  for  agea  in  the 
Vay  of  its  aceompliibment,  and  to  formidable  were  they  as  to  render  their  entira 
removal  of  late  years  in  the  ootton  faoloriea  of  England  one  of  the  great«at  and  moot 
honorable  aefaievementa  of  hilman  genius 

1.  The  cleaning  and  opening  up  or  loosening  tlie  floeks  of  eottOD  wool,  at  inported 
In  the  bag*,  eo  a>  to  separate  at  onoa  the  coarser  and  heavier  impoiJtieB  as  well  ai  thoa« 
af  a  Ughtw  and  finer  kind. 
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ft  .n*  amrjinff,  whicii  !■  intecicUd  to  (UwnUDgta  urtrj  toft  or  bwk  l«  remora  trMj 
wimiki'w  imparitr  whidi  m^t  Iuir«  «lBd«d  th*  prvricfM  opantioa,  Mkd  flnall;  ta 
pnpmfor»rruiguwth«flbMsiBp*raI1aI  linc^bjkfii^thaaottoaSntiiiaflNqrwabk 
•Dd  th«B  ia  ■  ribua  tone, 

fUtlbStm  of  &•  fikmcnt^  ud  to  MjaalJM  tli«ir  qiulitj  $iii  tMitOT*. 

4.  in*  r««iv  opoMliM,  wbarabj  Ilia  dr«»lii^  ntads  fa  Iha  freeadfag  ptoMm  n* 
graatlf  attennUad,  wilfa  ao  mtH^  (wiat  than  li  indiapaowble  to  preaerra  tba  naitbnt 
oontionitf  of  tha  apongj  OOTda;  wUeh  tmi  altlter  renMiia  is  tMm, 


._    ..      •MIT  I  _ 

S.  Hie  jbM  nwitu  tod  tmdiinf  ooma  naxt ;  th*  bmer  opantion  bafag  affMtod  t^ 
dio  fine  bobbin  andfl;  fram^  (ho  lattar  hj  tho  atretdiir  anW 

>,  ne  (piiiiiiiy  oparstion  finiaha*  llH^astenMon  and  tviat  of  tlia  jun,  and  !■  dona 
«Itber  in  a  aantinnoiu  nannar  bj  tha  watar  twirt  and  thrqatJaL  oc  dWntlnBondj  faj 
(he  mate;  In  the  (umar,  the  fw  ^  propvadrelj drmwn,  twlatad,  and  wonod  npoD  ua 
bofabiiu ;  in  the  UtUr  it  it  ^wn  oat  and  twlatad  in  laigtlu  of  aboat  SS  indi«a,  wUnh 
are  then  wound  all  at  onae  ■pm  the  a^ndlta. 

7.  The  HTenth  operation  s  the  vindiDg,  doabllnft  and  aJMelng  of  tha  ftroM,  to  flt 
them  tor  tba  mnalLii,  tha  atoddajL  or  tha  bobUn  net  Uoe  roaBoliaatnra. 

&  Tlia  paetiiiff  vnm,  br  naking  np  tba  jam  ioto  bondlaB  tat  tha  narked  oonelndaa 
tlH*a«iw. 

I.  Tc  tba  *bo*e  may  be  kddad  tha  oparationa  of  tha  dra^ng  nuehina^  an^ 
10.  Tb*  power-looiu 

"      "■»  ot  tha  faotorj  onht  to  be  oarehllj  aaleetad  in  rererenee  to  the  health  of  the 
''        "     '    ""*   I  of  tranqiort  for  tha  raw  materia' 
irad  artiMah    An  abondant  lupi 
1  power,  evglit  to  be  primary  « 
'  -  "^    pUoad,  if  poadbla.  i« 
aa  Ihun  marah  inilat   . 
tba  read;  diteharga  of 
'    ■'■     ' if  ftodt- 


oponliTe^  tha  diaapnaaa  etpronaion^  the  facilitlei  of  tranqiort  for  tha  raw  material^ 
and  tha  cooTeaiaaM  of  a  Rurk«t  (or  tha  mannfaetorad  artiMah  An  abondant  inpplj 
*f  labor,  aa  wall  aa  (del  and  water  lor  tncohanioal  power,  evglit  to  be  primary  ooa- 
aideratiaBa  in  latttng  down  ■  taotorj.  It  dionld  tharalbre  be  plaoad,  if  poadbli^  i«  a 
popoloiu  villus  D«ar  a  river  or  oaoal,  bnt  in  a  dtoation  traa  Ihun  marah  malati^ 
and  with  aoeh  a  alopa  to  the  *Mder  •treaa  a*  nu;  anaore  tba  read;  diieham  of 
all  liq^  Impnriliea,  Ibaao  ejreqmitaneaa  hapt^T  ooMpire  la  tba  dirtriott  of  Stoek- 
poc^  Hyd^  Sta;1«jbri^  ]>DekaDfleld,  Bory,  Blaokbnnv  Aa,  and  haTe  eminently 
BTwad  die  rapid  eitaaiton  of  the  eotlon  manofaetnraa  Ibr  wliici  tbeae  plaaea  are  |ira> 


wing^  projeeting  forward^  the  latter  being  appropriated  to  ttore-niomi,  •  eonnting- 
boOM^  roocia  for  winding  the  yarn  on  bobblnt,  and  other  miaeeltaoaona  pnrpcaah 
^le  boilding  hai  6  lloon  beeidei  the  attie  atoiT.    The  gronnd-plan  eomprefaaiida  ■  plot 


lie  boilding  hai  6  lloon  beeidei  the  attie  atoiT.    Tbe  gronnd-plan 
_ '  mnd  ISO  feet  loi^  br  300  Taet  broad,  exaltuiTe  of  the  boiler  at 

The  right-hand  end,  a  (fy.  3Bi>)  of  the  priooipal  building;  i«  aeparated  from  the  main 
body  bj  a  Mrong  waU,  and  tervea  in  the  tliree  lower  atoriae  tor  aeooiDiBodatlng  two 
Bina^-horae  ateam  enginea,  which  are  anppHad  with  ateairt  from  a  range  of  boiI«a 
«oataiaed  to  a  low  ahed  exterior  to  the  nifi. 

The  tluee  nnper  atoriee  over  the  tteapi  endue  fMtj  are  oied  for  anpaekiog,  aortJa^ 
l^eking,  oleaui^  willowinb  batting;  and  lapping  tha  ootton  wooL  Here  ara  the 
w31«w,  the  Uowing,  and  ua  lao  niaefainei^  in  e  deaeending  order,  lo  that  the  lap 
cuobisa  ooenpiaa  the  loweat  of  IM  tbrea  floot^  ^'"K  *'"■*  "o**  Jndioiowly  plaoad  on 
the  aaae  leTel  with  the  preparation  room  of  tha  building  On  the  fonrlh  main  floor  of 
tha  &«t«ry  tiiere  ar<^  in  the  flrat  fltet,  a  Una  of  oardiag  envinet  arranoad,  naar  and 
parallel  to  the  windowi^  aa  ihawn  at  i,  i.  In  the  gronnd  plaoO^  ISBX  and,  in  tha 
■aeoad  phee,  two  rowi  of  drawing  ftnme^  and  two  of  bobbia  nod  fly  ttame^  ia  altenata 
lina^  parallel  U>  each  other,  aa  indioated  by  u,  c^  n^  (^  for  the  drawing  ftania^  and 
i;  1^  1^  1^  for  the  bobbin  and  fly  framea  in  the  grouid  plan.  Tba  latter  Baehltiea  ara 
doae  to  tha  oantre  of  tha  apartment. 

The  two  etoHe*  next  tatdir  the  preparati(m  room  are  ooenpied  with  throatle  framea 
dialHboted  m  ahown  at  r,  r,  in  the  ground  plan.  They  atand  in  pain  alongtide  ol 
eaeb  other,  whereby  two  m^  be  tended  by  one  panon,  nieae  prindpnl  rooBW  ara 
MOfeotlooKandneariyMbetwida.  the  twoatorioaoMr  the  preparaboaroon^  tia, 
Ae  flfOi  anadrah floora Iron  the  gronud,  ara ap|>ropriatad  to  (he mole  lenaici^  whiob 
are  placed  b  pain  frontipg  each  other,  ao  that  eadi  pair  may  ha  worked  by  one  man. 
nair  mode  ot  diatribation  ia  ahown  at  •  i^  in  the  ground-plan.  Tht  laat  dngle 
nnle  ii  Men  atanding  igainat  tha  and  wall,  with  iti  head^tpak  pnjectiag  ia  uie 
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n*  illia  itorj  uoomniod>t«t  iLa  wupiug  mill^  and  (fc«  wup  drwring  mwnhhw 
tobMrrient  to  poirar  wwTing. 

Hie  wiixliDg  lOKhiDM,  and  KnD«  •xira  didIm  (ultaofam)  an  plwad  in  Um  winp 
IIiafiTe  wiadinK  mubkiM  baing  in  Ibttwo  lop  room*  of  Uw  left  iria^ 

W«  diall  bri^j  iDEQ  Dp  tbt  rafcranoM  in  tha  ground-plui  u  followa:— 

A,  Uie  gnini]  apartment  for  tba  aWam  enginca. 

I,  the  diatribation  of  the  carding  etwinea,  tba  moving  (haft  or  azii  rimidng  te  K 
atraigbt  line  through  then,  with  i(a  pulleji  for  raceiriog  Ibe  dtiving  band^ 

a,  0,  Uis  drawing  framaa  ' 

V,  IK  UieJMk,  or  eoaru  bobUn  and  i;  frani«» 

^  ^  tha  Sne  roiing  or  bobbin  and  Sj  framae. 

V  tha  arrangaBCDt  of  tlu  Ihroatla  frames  atanding  ia  paira  athwart  tha  ganaty,  ta 
the  ad  and  SdllaU 

fl,  tha  malM  ara  bere  reprea«nl«d  by  their  roller  btaini^  aod  theonUioaadibeirhaad- 
■took^  aa  plaoad  in  tha  6th  and  Sth  itorial. 

B,  the  looma  with  their  driTing  pnlleji  projaotiaa  from  tha  enda  of  their  main  aMBi 
Somatimta  the  loom!  are  placed  tn  paraOal  alraight  tine^  with  tha  rifser  puDejaof  tha 
one  altarnatalj  projected  mora  than  the  other,  to  permit  tha  Irea  p^  of  tb*  driTiiv- 
belts;  lonietiioee  tha  looma  ara  plaoad,  aa  geiMralljin  tbli  angraTing,  altemataljto  tM 
ritrht  and  left,  bj  a  amall  ipaee,  when  the  pullefi  tnaj  all  pn^ect  e^uaHf.  The  fcrmar 
plan  ia  the  on*  adopted  id  Hr.  Orreira  mill' 


t  drao^t  of  air  oiVMilates  np  the  ahatb^  Tentilatea  the  apartment^  and  preTenta  tha 
IX  of  cfleniiTe  effloTia  from  the  wat«r«1o*ela,  boveTar  oaralea*  the  work'pe^la  maj 
IK.    n*  tnnnali  toward  the  one  end  of  the  building  ara  deatined  for  the  men;  to- 
ward the  other  tor  tha  women. 

I,  I,  are  tha  ataircaaaa,  of  a  boraa^boe  fbnn,  the  Interior  apaea  or  abaft  in  the  middla 
Mog  need  for  the  teagle  or  hoirt.  In  the  po^Hor  part  of  tba  ihalV  a  nicho  or  groo*« 
It  left  fer  the  eounter-weight  to  ilida  in,  ont  of  the  waj  of  the  awanding  and  deaeending 


ii,ii,ar*tha  twoportert^lodgea/oonaeotad  totheoomar  of  each  wingbja 
iron  baluatrada.    Ihef  an  loined  hj  an  iron  oata. 

It  will  be  obterved  that  the  back  loom-died  haa  onlj  on*  alory,  aa  abown  In  »*atlon> 
(4g.  191).  In  the  gronnd-plan  of  th«  afaad,  it  rapreaenta  the  roofing  of  wood-work. 
Ilia  nJfcra  of  th*  Soort  reat  at  Ihair  enda  npon  an  iron  plat^  or  ahoa  with  edgea  (at  it 
ia  tailed),  for  (ha  girdera  to  bear  npon. 

Hie  two  (team  enginai,  of  follj  90  borte  powar  eadi,  oparat*  bjr  eraok^  which 
atand  at  right  angle*  npon  the  theft  marked  a  both  in  th*  plan  and  laattoB.  In  tb* 
aentre,  betwean  t£a  bearings  ia  a  large  o<^-wheeI,  driving  a  am^er  one  upon  the 
ihttt  marktd  b  in  both  &[are4  to  wbiu  the  flj-wheal  e  beMnn.  That  |wim*  motioB 
wheel  it  magaifieen^  and  poaaaaaoa  a  atwngth  equal  toa(tra»  of  100  honea.  Awn 
thit  abaft  motion  it  ^ven  to  the  main  or  nprigbt  abaft  d;  in  the  leotion,  bv  two  bevel 
wheels  viaible  at  the  tide  and  on  the  top  of  the  graat  block  of  atone,  about  S  ton* 
weight  (Jiff.  i9l),  whieb  girt*  a  aolid  twiia  to  tb*  whol*  voTing  apparttnt. 

The  velooitj  of  the  piitoa  in  thaic  tteam  angina*  ia  MO  fL  per  minata. 

He  flnt  ahaft  mtket  44*8  revolationa  per  minnte;  th*  main  nprigbt  abaft  C8M 
pwmbnta.  The  tt«am  engine*  make  leabokc*  per  minnt*;  and  uie  l*ngthof  tbdr 
*trok«a  i«  T  ft.  «  In. 

Ai  th*  one  engine  eiertt  ila  tna^mom  foroa  whan  tha  othar  baa  no  fbrae  at  all,  and 
~    "  it  the  other  diminiihet  in  the  aonrta  of  cadi  pair  of  ttrokea,  the 


two  thnt  oooperato  in  imptfting  an  eqaable  impalaian  to  tb*  great  gearing  and  ahaft^ 
which,  being  truly  made,  bighlj  poliahed,  and  plaoed  in  amoolh  baarii^  of  hard  braa^ 
revolve  moat  tllenlly  and  wilhont  thoee  vibrationa  which  ao  regnlarlv  reouired  in  A* 
old  faotoriaa,andproved*adalrimaiitaltothaao«nrateperfonnaae*ofd*lieat*q>iuiing 

To  the  horlxontal  ramiflcationa  fr«m  the  nprigbt  ahaft  anjr  detired  velodtj  of  rotaliiHi 
mar  be  given  b/  duly  proportioning  the  diaiiiet«rt  of  the  bevelled  wbeelt  of  oaminani- 
eation  tMtweaii  them;  tbu%  if  l^e  wheat  on  th*  end  of  th*  boriaontal  than  bar*  ona 
half  or  one  third  tha  diameter  of  tha  other,  it  will  give  it  a  double  or  a  triple  qiead. 

In  die  loweat  floor,  Iheaaeond  b*T*l  wtieel  abor*  the  atone  bloak  drive*  the  horiaontal 
abaft  4,  aeen  in  the  groand  plan ;  and  therab;  th*  botixontal  ahaft  /,  at  right  an^ea  to 
the  Ibmer,  wbioir  run*  tbronghout  the  length  of  tha  building,  a*  tlie  other  did  thronrii 
it*  breadth,  baokward.    Th*  ihaft  /  li«*  alongNd*  of  th*  baak  wind»w  wall,  naar  tba 


COTTON  TAOTOBT.  [AOq 

Mlli^;  m4  awnit  tht  bn ww  ikote  ihafti  i>roM*d  tolhtrighuid  l«ft  la  &• 
main  buildings  and  (•  tbe  ihad  btttml  i^  auh  of  Ami  MrriiK  lo  drir*  !«•  Ium  rf 
Ibom.  i:k«Milmd«-cirlmMkihift**MiMaiil«dvithpDll«j^«adiofvU«hdriT<a 
linir  looOM  bj  fiHir  MpaiBta  b— dt 

la  the  MMw!  and  third  floors  vhcn  tbt  thnatlM  w*  pboad,  tfa*  A»ti  4  it  mm  in 
Um  Motion  to  drirs  the  followiu  ihaita: — 

TTpon  the  hmud  upright  «b«a  dOfy.  >M),  th«M  an  hi  eaah  of  tbM*  iloiiM  two 
hori«iital  b«Tal  wheeli^  with  th«ir  faoa  bontiiia  eaah  Mher  (tiMwn  pUla);'  orar  dd),  bj 
which  are  TooTed  two  «quiller  TMtkal  b«r«l  wheels  oa  wboM  neMetiT*  aiw  an  two 
Mi^M  ihafta.  M*  onr  Mah  othw,  o.  n  whM  tMMfM  tfM  Wlwie  UhUi  of  th«  baOdin^ 
nMM  two  ihafti  more  ther^BT*  with  eqoal  relositiM,  and  ia  Appoaita  difMlioaa  Hmj 
taa  along  the  middle  ipaaaaf  aMha|MrlMWt(  aadwhaNVvrth^paMtheiMtaaginlar 
line  of  two  thnMtlt  frame*  (aedtown  at  r  in  tbe  gmnad  plan)  thaj  are  «Mh  prwrided  wilih 
apollaj;  while  the  rteam  pall^oa  tbe  axMrf  twoeontagn^  IhreeUM  in  en*  line 
•ra  placed  aa  hr  apart  at  tba  two  diaaMtan  of  the  aaid  rfMOfioUafii  iA  ««dleH  (trap 
goaa  from  the  pnlley  of  the  ii[^>enx)at  boriBsnlal  ibBft  g,  Tonnd  the  alaau  or  dliTiDg- 
pallaj  cf  oaethnNtlefrana;  IhMnporerthe  odley  of  thaaaaoador  lowar  Aal^  •; 
next  up  over  the  ittiam  pnllej  of  a  aeoond  throaUa ;  and,  laitl  j,  np  to  the  pnllaj  of  the 
tapahafkf;    8e*^f  ia  the  thwrtl*  ftoota  of  the  awM  aeetiwi. 

Id  the  prepMation  room,  thrM  faoriaontal  ebafU  are  l«d  prettr  eloM  to  the  eeiUBs 
dini^  the  whole  bncth  of  the  b^tdiM.  The  uiddU  oa^  A  (om  tfa*  ^  A^  »^ 
■  driTeBimmedtatelTbybwel  wbeela  fan  the  main  a(tflghtahaHdOto.  tW)  The 
two  adM  aMa^  i  i  whieh  na  near  the  window  walH  are  drinn  ^  two  hottuatal  ahaft^ 
whieh  lead  to  thwa  Mt  ihafhi  The  latter  are  mennted  with  pullm  in  eaTaa|M»daBee 
with  the  Blaam  pnllan  of  two  Hum  of  cardfaif  aafineih  h  eeea  be^aea  the  oarde  ia 
the  plan.  Hie  middle  Aalt  A,drifMthe  two  linaaof  bobtriaand  tjhtBtm,M,m,x,m 
(wa  eroea  aeotion\  and  abort  ahafia  i,  i,  aeon  in  the  arom  aMIion  of  thii  floor,  aorad 
from  the  middla  ahaft  A,  torainf  in  gallowa  ixad  to  tbt  aKlia^  orer  the  drewlm 
and  jack  barney  give  natioa  ta  the  latter  two  eeU  of  MaeUaeak    Seeonin  the'arcaa 


I  main  in  Uie  (^tparmoat  atorj,  aheriiontalahaA  Jt  (aaelongitwlinBland' 
M  well  H  maiti  plan)  rone  thro^  tha  ndddle  liaa  of  th«  boildiiw 
lotion  from  berel  wbaal*  ^aeed  on  &  mam  nprifhlehaf^  d,  immediate^ 
a  eailiag  of  the  nppaimoat  afaMf.  From  that  borfioatal  ab^t,  1;  at  ararr 
4  a  ileoder  iq>right  ahafl^  I,  fmug  thraoah  hath  atoric^  la  driven  (aM  beta 
Upon  UtMa  opri^  braaah  ahafU  are  pnll«7B  la  eaah  aCoi;,  one  o(  wbfdk 
^wo  aaolaa,  ^ndng  baak  t*  baek  *«iD*t  aaah  other.    Ta  the  alngle  tnolw 


ierraamr  two         ..,..__„   ..   

at  theendaof  tberooaa  thauotioiuaregivanln'atill  alendarer  Bpriuht  ahaft^  whiah 
•Uad  npon  tha  head  iloak^  aad  drive  them  bf  wheat-wot^  the  etajw  (tap  bearlnga)  of 
the  Aafta  baii«  fbuA  ta  braaket*  in  the  aailuw 

.  In  the  atti^  a  b<rooDt>l  ahaiti  ma^  ram  le^lliwiM  near  the  middle  ef  the  raoC  aad 
ia  driven  bv  whed  work  from  tte  npfi|^t  ahaft.  Hii*  ahal^  m,  giraa  motioD'  to  tha 
waraiaf  mula  aad  drwriag  aiaahinia 

IUb  oottoa  mill  hari^  bean  erected  aaeordiiw  to  pUa*  deriaed  and  euealed  bf 
that  veiT  embent  engineer,  Hr.  Fairbain^  of  iMnehaater,  m*f  b*  jnatlj  rcekoned  a 
model  o(  betoij  an&teetnra^  It  iimoiuted  irilh  I,t00powar  loMD«'ef  wbieb  100 
Mqnire  eteam  power  eqnivalent  to  tS  boraaa  to  impel  tham,  walnriTe  of  the  pr^taratiaa 
au  Hjianing  operationa  aotapataat  ta  lupply  the  looma  with  jen,  A  third  ataam 
•MJaa  ia  added. 

Tan  loaai%  with  tha  rof  aUta  draarfn^  withoat  ^""'"g,  are  coniidered  to  be  eqnl- 
valent  to  I  boiM  power  in  a  ateam  engine,    Bteam  power  eqnivalaail  to  1  Imtm  will 

BOO  ta«le  Bpindla^ 
too  aalTaator  BiHDdla^ 

ISO  throatle  aplndiM  of  the  oommon  eonalnation ;  in  whidi  aathnata  Ae  raqnlatta 
(reparaHoB  proeaMae  are  indoded. 

In  Kr.  Orrell^  mUl  Hbt*  are  «,1ln  at^adlaa  in  aa^ 

ofthathroatle^vmeloon     -  -    11,MS-    iplDdlM 

And  14  pair*  of  mnlM  in  eaeh  of  the  1  male  flootat 

eoDt^idog  altogether  -    HH8        " 

laaalUetonlnthevdDAeaBtainlng  ■     1,M4       ••  ^ 

Total  rarsqUlM   -    4MW 

uijiiizecyGoogle 
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Oh  of  lb*  BMMt  eompMt  and  bert-r^alatcd  modtn  bttoria^  on  <li«  Mnll  tab 
vbteb  I  Tiaited  ia  Lknouliire,  eonniUd  of  the  following  mt«m  of  roMliinai;-— 

1  wllloir,  1  blowing  mMblnt,  1  I>p  luMliine,  Mpablc^  togttlwr,  of  d«uiiDg  •■d 

lippina  9,000  poundi  ofoottoo  par  vsak.  if  r«qnirad. 
SI  oarda,  breaken,  and  finiafaei^  whiob  oirdod  G,000  lb*,  of  ootton  vwvj  mtk  «( 

69  buure'  work,  btiiiia;  about  240  Iba.  par  card. 
S  drawiog-frania^  of  ftliMd**aeh. 
8  coarM  bobbin  and  flj  fraoiaa. 
f  fina  do.  Ko  •tratohor  nml*. 

IS  uir-Botor  mnle^  of  Sharp  and  BobartA  oomtmotioD,  of  4M  ipiiidlw  MKfa 

•—4,948  inula  ^undlaih 
10  thrgaCle  framat,  of  SSS  ipindlaa  aaah  — 1,(60  ifMQdlaa. 
T  dravina  madiuiaa. 
SSB  powarlooDiL 
%  warping  initla. 
SOO  wiading  ipindlsi  (or  winding  tba  varp. 
The  roringi  taara  4  hanki  in  the  pound,  and  ara  q>nn  into  jam  Ncl  IS  ob  tha 
throatlo,  u  well  ■•  lh«  mula. 

One  bobbin  of  the  rovii^  («omFa«Mad)  laata  B  dap  on  tha  telfnitior^  and  6  daji  oa 
the  throMJea 

Aeaording  to  the  catiniate  of  Peile  A  Viltiame,  of  Hanohaetar,  AA  honea  power  Ot 
a  itfam  ensins  ara  eqniralant  to  S9A  power  looma,  ineladiog  lA  drMiins  maabinaa; 
tha  oloth  bains  8A  inoba*  wide  npon  the  areraga,  and  tha  jtarn  Tarjing  in  flaanMa  bvm 
IS'i  to  40'a,  the  maan  being  2B'i.  Her^  the  ■pinning  and  preparation  not  being 
iuelnded,  the  allowance  of  power  will  appear  to  be  high.  Tba  eetimate  giTon  aboTO 
aiaigne  10  loonii,  with  tha  raquiiite  draniog,  to  1  hone;  but  the  latter  aaugne  no  mon 
than  A. 

tot  the  following  enwriineuta]  raanlt^  oirefnilj  made  whh  an  improved  ateam- 
asgine  mditalor,  Dpon  the  prinoiDle  of  Mr.  Wal^a  oonatroetioo,  1  am  indebted  to  Mti 
Bonnet,  an  eminent  engineer  in  Manebaatar.    Hia  mode  ot  n 
nio^  firrt  of  all,  the  power  onrtad  hj  the  EMtotj  eteam  engin. 
of  the  varioiu  floor*  ware  In  aetion;  then  (odatMli,  or  throw  ot.. 

of  maehlnea,  and  to  not*  tka  dlimnulion  offereonow  oxeraiaed.    _ 

Biaehina*  were  diaai^^ed,  be  deUnnined  the  power  raqaiaito  to  move  the  engine 
••  well  a<  the  great  geerlng-wboeb  and  ahafta  of  the  faelorj. 

He  found  at  the  faotor^  of  8.  A.  Baaver,  Ibq^  in  Uanoheetar,  that  600  oalioo  Idobm 
(without  dreaaing)  took  liie  power  of  SB  bone*,  whiah  anlgna  18  looou  to  I  bor** 

At  Meiara.  Birlie'a  factory,  in  Manoheater,  he  fbnad  that  1,080  apindlee  in  S  eeU- 
aetor  tonlei  (oak  %6<»  hnraea,  being  417  ipindlaa  for  1  honepowar;  that  8,960  ipindlaa 
in  II  eelf'aoton  took  8.8S  bome,  being  4TS  apindlee  per  botae  power;  1080  apindle* 
in  8  telf-Botora  took  i  hone%  being  840  ipindle*  per  horaBi 

At  Mewn.  Gierke  A  Sons,  in  Hanoheitar,  that  B8B  loom*  fbr  weaTtng  fbatiana  of 
Tarioni  bniadthe  took  64  horae*  power,  eiolniiv*  of  dreaaing  maobineis  bung  II  looma 
to  I  horse. 

At  J.  A.  Be^rar'i,  on  anotliar  ooeudon,  he  found  that  1,300  ipindlea,  of  Danfottb'a 
oonatmetion,  took  SI  honea,  being  BT  apindlee  per  hone  power;  and  that  in  a  aeoond 
trial  the  power  of  SS  honea  waa  required  for  the  aane  effeet^  bong  fi4  Danforth^ 
^indies  per  horee  power. 

An  axeellent  engine  of  Htmtx.  Boltoi  4  Vat^  being  fried  b^  tha  indieator,  aflbrded 
the  following  reaolt*  in  a  laotorj: — 

A  SO  baree  boat-engine  (made  a<  for  a  ataam  boat)  took  14)  horeat 

power  to  drive  the  en^ne  with  the  ahafta  ■  .  .  ■    14-s 

81  blowing  maehinaa,  with  their  three  (ana    .  .  .  ■    SlfS 

10  dreaaing  maehiaea  -...-..    IQ-SB 
IS  aeir-aetormulea,  of  ^BO  apindlee  eaeh()SOapind]ea  per  bofae  power)      tW 
A  Danforth  thmatla  frarnei^  eontaining  BTO  aptndlea  (98  in  aaahX  being 
98  apiudla*  to  1  borae  power  .....      q-jo 

At  Bollington,  id  a  wanted  milt,  b«  foqnd  that  lOSl  apindln,  fnolndinx  preparation 
took  1  bona  power  apoo  throatlaa.  N.  B.  ^are  ia  no  oarding  in  the  long  wool  or 
wonted  manufacture  for  marinoa: — 

At  Bradford,  in  Torkehire,  he  found  that  a  40  horaa  power  boat-ongina,  of  Bolton 
A  WattX  drore  DBS  oalico  loomi,  6  dreaung  maebinea  fequiralent  to  draii  warp  ba 
180  of  the  uid  looms),  and  1  meahanie'a  workahoa  which  look  S  honea  pow  •-  Oth<a 
anglneen  aitiniate  900  eommoD  throatle  apndle^  bj  Ihenw^Te^  to  be  aqniTa  '«>  <«  Ik* 
power  of  1  hOTMb 


m  engiM  when  al)  the  maehlnea 
throw  otit  of  g«er,  «aeh  sjetem 
xeraiaed.    Finallr,  whan  Ml  the 


:,9,i,ze.., Google 
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n*  lUte  wliick  dihr*  IIM  mH*  NTohr*  aboot  ISD  tiMM  pw  nlnl^  whii »  diMw 
poIkroflnHDlfilol'TiMlMtwduMUr. 

Hm  ihafb  of  Um  dnwioft  nd  tha  bobUn  Md  At  fruH^  ntoIt*  from  ISO  t*  MO 
timw  pt  niiint*^  with  pnUaja  from  IB  to  M  iaAm  in  diameUr. 

Hu  tlwfti  of  ihniotlB  frvDM  in  mdwaI  Mn  at  tiio  rmt*  of  (Mfo  ISO  to  HO  tinai  p«r 
nisat^  with  driring  pallof*  ISiBohai  ia  dUm«t«r,  whu  tboj  aro  qitnnii^  jan 
tt  from  Nol  IE  to  M.  Th«  ihafta  of  iniil«  mtoIt*  abent  ISO  lioM*  par  mbat^  wUk 
p«1l«T*  le  ioehti  1q  dianator. 

TbB  ibaHa  of  powar  Ioodh  rtrolra  bom  110  to  110  li«M*  par  aiaat^'witb  pill^  11 


TU  ihafta  of  dnMOg  uachiua  rarolra  «0  Una*  ftt  mloMa,  whb  pttUaTa  14  iMhM 
in  diaimrttr. 

Babre  qaiUiag  tbe  ganaralitJM  of  tiia  aoUoB  uasnbatm  I  w^  atato  tba  foUawtng 
bata  ooiaBianiaaiad  alio  bj  Hr.  Bannat: — 

A  wagoa-ahapad  boilar,  -wM  aa^  wiU  araponta  IS  ailii  IL  ot  wator  with  I  twL  of 
totik;  and  a  itaam  boiler  vith  vloding  tarn  will  oTaporato  IT  eobia  ft  with  tba  mom 
waigbt  of  ftwl :  7^  Ib&  of  eoab  to  Un  Ibnner  boilar  are  «<ii]iT«]«at  to  1  boraa  powtf 
aurted  for  as  boar,  Mtlmating  that  a  boraa  mo  rain  11,000  Ibft  1  foot  bigh  im  a 

Tbe  flnt  oottoQ  mill  upon  tb*  flra-proof  plan  -wai  ereated,  I  balieTc^  bj  tba  Hma 
Strott,  at  Balper.  in  the  jrear  1T9T ;  that  of  Uaan.  niilip*  *  L««,  at  HaDohattar,  b 
ISO! ;  tbat  ot  H.  Hon Idi  worth,  Eaq^  of  Qiaagow,  in  18DS ;  and  that  of  Jamto  Eennady, 
at  Maoebealer,  in  ISOS:  iinaa  wbiob  tlma  all  good  laatoriM  ban  baea  built  flra-prooll 
like  Ur.  Orretra 

Iba  beatiDg  of  tba  apartment  of  ootton  faatoriaa  la  affaated  ^  a  do*  diatribntioo  of 
aMt-iron  pipai^  of  abcnt  T  or  S  inohea  diaoiatar,  whMi  ar*  nanall;  auapcDded  a  little 
waj  below  the  omIIi^  bwTeraa  the  room*  in  their  whole  length,  and  are  filled  wilb 
Meam  from  beitara  exterior  to  tb*  bailding.  It  hat  been  atoertained  tbat  ods  enbit 
bot  of  boiler  will  beat  hHj  mora  than  1,000  snbie  tL  of  apaoe  in  •  cotton  mill,  and 
■Minlain  it  at  tbe  temperatnra  at  aboot  15°  Fabr.  If  we  r««lioD  SB  oubit  fL  ooctenta 
ef  water  in  a  w^gooed^fcapad  ateain  boiler  h  ec|airalent  to  1  boraa  power,  inoh  a 
bailer  wonid  b*  eapaUe  of  wanaiM  U,O0O  enble  fL  of  ^>ae«;  and  tharafore  a  10 
bona  atoam  boiler  will  b*  abl*  to  heat  M0,000  onUe  ft  of  air  lh>m  tha  avaraga 
tenpamUu^  M°,  of  our  dimatek  nptolC,  or  parbnpaereD  80*'Fahr. 

It  ha*  baan  alao  aaoMtaiaad  Ibat  Ik  a  wall-bailt  ootton  mit^  one  avperfldal  foot  of 
astariorBnrfaoeafeait^roatteBMpipawill  wBiBlOeeobiedof  air.  Id  coanMa  saat* 
fcr  keatMg  ohardiea  and  piiblia  roon^  I  belierathat  osabalf  of  tbeabcTe  heating  rar- 
fMa  will  be  bund  adequate  to  (ffodne*  a  taAeieiitlrganlal  tamperatorala  theair.  ^la 
tamparatore  of  tbe  etMin  it  tnppoaad  to  be  tha  aaoia  witb  tbat  in  Hr.  Vatt^l  low^ 
.  pNttura  angine^  onlj  a  tew  degreea  aboTe  %liP — the  boiHag  point  of  wator. 

Tba  pipca  mutt  b«  fr^j  ■Inns  and  l(A  at  Khattf  to  expand  and  eontraot  nnder 
tha  abangaa  of  tanperatnie,  iMTiog  one  and  at  leaat  aoDnaetad  wilb  a  fl«ribla  pipe  of 

a^per  or  wrongbt  iio^  of  •  awan-ueek  diapat     nroogh  thit  pica  tbe  t * 

aondenaatioD  it  allowed  to  mn  off    Hm  plpea  ibonU  not  ba  Ud  In  a  ' 


tantt  of  an  i»«b  in  a  length  of  10  fee^ 

__     ..  ._  __i  fritdng  to  the  boOmg  point  of  water. 

anrCiea  of  ■  kOTtiontal  ateam  pip«  ia  apt  to  beoome  hotter  than  tha  bottoi^ 


Tba  plpea  _    . 

diraotion,  but  baTaatnffleianttlopa'to  diteM^athe  water,    lie  pipaaareaael  IraBi 
baU  an  indi  to  tbrta  qnartart  tUak  in  tbe  ■etal    In  praetiee  the  aipanaloB  of  itaau 
maa  of  eaat-iroa  mar  b*  taken  at  aboot  one  tantt  of  an  i»«b  in  a  length  of  1 
wbtn  tbe;  are  beataa  froM  a  little  abora  tha  fritdng  to  the  boOmg  point  of 

'- — '  -  *■— ' — '-'  -" '--  inapt  to  beoor-  '  ' "■--  ■■■    "■ 

dUTereaea  bei 
lohaa  In  tba  mi 
>bt  to  ba  madi 
Mt  lor  tba  raa 

_  _  larthapipaaa 

of  ittbooM  b*  allowed  toaiaapaatiouaaxtrem*oiMe«ktoprav«ittliei 
'  -'-  '^-•^—'  "-uUm  walwof  the-* —  "-"-     '- 


Via  apper  anrCiea  of  ■  kOTtiontal  ateam  pipa  ia  apt  to  beoome  hotter  than  tha  bottoi^ 

if  tbe  water  be  allowed  to  itanal*  in  it;  the  dUTereaea  beins  ooaadonallf  to  great^aa 

to  atata  a  pip*  Vt  laet  hug  to  be  bent  np  I  Inohaa  In  tbe  middle. 

Id  arraoginc  tb*  ataam  [apaa  pronrion  oogbt  to  ba  made  not  onlj  tor  tbe  diaAaif* 

tbewatar4SaondaDaatioD,*aaboTertalod,lHitlDrtliaraad7*aeapeoflb*nlr;  otfcM- 

iae  tb*  ataam  will  not  eater  fratlf.    Erea  after  the  pipaaaraUM  whb  ttaaoi,  •  IMh 

-.  .L-^ii  L.  .11 — J  iaaiaapaatiouaaxtrem*oiMe«ktoprevaittliera«oaamnlati<m 

tha  walw  of  tha  Maam  boilar.    In  «on*aqaa>ee  of  water  balnr 

aeatd«ol*  maj  happen;  for  the  next  time  tlw  etoam  it  adndtlad 

Into  tb*na,'llt«  raffalarity  of  healing  and  expandon  it  impeded,  *«»«  part  of  tb*  ^pa 

r  eraok,  or  a  nolant  eKjdonon  mi^  take  plaee^  and  the  loioti  mar  ba  raakad  to  • 

f  aoo^darable  dittano^  **^  wn,  from  the  plaea  of  niptore,ii7  tbe  altersaU 

anaiona  and  eondeaaatJoMi.    The  pipea  thonid  Uierefwa  b*  laid,  eo  la  to  bare  tb* 


leMtpoetibladMillvitjr,  in  tbediraotioDof  lheBotioBofth«_._ 

VoraHrly,  when  dr7ing  roomi  in  ealioo  EriatiBK  worki  were  beatad  hr  boa  etora^  or 
•oekle^  their  inmatee  were  Teir  oahaalwr,  and  beeama  emaoiatad ;  tinee  the;r  l>*^ 
baan  htatad  bj  ttaam  pipee  the  health  of  the  people  ha*  baeome  rtmarkaUj  good,  and 
tkair  appearanoa  freqnaotlT  bloacninK 

OOTTON    MAHIlFACrGBK     (Tltewe   A   Ostim,   Vr.;    SmmwMmufkmtn^ 


oylc 
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Om.)  Com«  h  «  ahwe^wi  *>w,  rttdi  towm  fte  tea*  «f  *■  fht  iJh*  ■» 
ffptem  by  Linnciu,  ud  placed  bf  him  in  the  ehM  aMaoA^iAla,  Md  Md«r  ■«■■«&<■, 
tut  beloiii'ng  lo  Ibe  Mloial  bajitt  tf  omImm*.  It  hu  •  nMkMad  "if,  ottuOt 
fiTc-toothat,  cDclated  in  ■  Ibiec-deft  eMain  calyx  i  the  ImAcM  arc  aahed  MlhebtaMk 
oT  ■  heart  ihapCiaBd  iMikd)  MiiRiae  thne  to  Atat  eapfole  tluee  to  five  cdlcd  aad 
MU17  weded)  Med*  beariaB  a  dgway  wool.  Tkinan  ipeeieBate  deaeribed  by  Data*' 
dotlc,  bat  their  chaiacten  ste  Ter;  naeenala,  wd  aa  hMaaiM  can  aiaig*  10  a  deiaiM 
.ecieaoribe   ■    -    -    -    -  ^^  ^-'> .—•--*.<.- 

tilbl  Tctlow.  The  goMjjfm*  rttigiiMm  of  TnnqDcfaar  haa  whiu  blMMoa  ia  •■ .  _ 
kinrietie^lo  mtiek  pnbablr ihe  wUia  eetUM  «r  agna. caliifaiad  ia  ibe  JaidlmJea 
PUniei  at  Pari*,  beloaita.  The  Alameati  difTer  in  lengtl^  leubililr,  Icnadtr,  aad  tU^ 
aeai,  iBdifiercBt«otloai,whtM0.tbe(nMdUGirNeea«rth*linlne  te  ihe  eatta^^fia. 
aer,  M  the  price*  eumnl  ia  U»e  maAetahow.  Th«^atLlnn>ocil,MyteM«f  Dea^ 
tar,tSSO,IU<aUo«iBRTalHair  '      "    ' 


Sea-iilaad 

Demaraia  and  BtffaiM 

PernamlHico 

Egyptian 

New  Orlean* 

Babia 

Dpland  Ocoigia 

Weft  ladian 


tM,  at  ZJnnwcil,  M  lite  i 
wUlowl^eaMMBt- 

6  M  t    I 


0    * 


0    9 
0    « 


UadrM 

Bengal  _  _     _, 

Bnt  it  i«  to  be  obaerred,  that  then  aie  nnetiet  of  the  Sem-Iiland  Ocoipan  cottd*,  m 
bUI;  priced  br  the  ipianer  of  Ane  ram,  at  to  fetch  3«.,  4j.,  t»  even  5>.  pec  paand. 

TtedlaoienU  i^  oolloo,  when  exaniacd  with  a  good  nicn»eope,BreMca  to  bewm 
tK  let*  liband-like,  and  iwuted  i  haTiag  a  breadth  nijiag  ficn  ^^  or  aa  laeh  la  tha 
Mroasal  Smjrtiia  01  oa^le-wick  coucm  of  the  Leraat,  to  ^^  of  an  inch  in  the  AhK 
SM-ialand. 

Tlie  main  diHi»ellmi  belwnra  eetloM  ia  the  pod,  ii  IhU  of  the  blaefc  aeedei  wtd  Oa 
fMaaaeMMifartberofiDcr  partwUh  tMrdoararwoblTccyMadilTlna  pair  of  liHiila 
rdlacft  mad*  to  revadtre  nearirin  eoMaet,  bjr  ike.pewer  of  (he  hama  arm)  xA&aike 
hliCT  Ktaia  the  wool  with  MMk  Ane,  and  ic^nire  to  he  fiaaed,  ••  the  opentiaa  is 
MUe^  bjB  powerfU  renhing  cii«dar  Mw^aebaniaa,  BflmOy  driven  bjrbwae or 


AAerthe 

eaaTa>  bag^eoai , 

bale,  Ibr  the  coovnieMa  of  Inuwpstt,    Eaek  of  the  AMerfeaa  bagi 
Ka.  of  coltDa  wooL    Whea  lUi  aoMoa  I*  ddiverad  W  the  Munheini 


wool  ia  Ihna  iepaialed  ftom  tb«  aeeda,  it  h  padted  la  taiga 

with  the  aid  of  a  lerew  or  hjidraalia  pteti,  into  a  Terr  deaar 

aboat84if 


it  with  the  «l 


!«hccanaaH< 


of  the  aaw^eath  pn^eet,  at 


^  A  a,  ii  a  tallar,  about  0  indkea  ia  dlnaowr, 
tlvee  in  tha  direelioa  of  the  arrow.     TUa 

..      naiitaof  a  parallel  aeriea  of  obHqaa pefaUed 

drealar  aawa  made  Ihtt  to  eoe  uji^  and  parted  titm 
MiadM  ring*  neaitr  ane  neh  anl  a  half 
Abmra  th«  «^inder.  i*  a  kiad  of  hoMi 
t  the  (iaaer  thnnra  the  eeed  eotUo,  wluck 
.  a  a  gratiag,  np  thraagh  wliiah  * 
a  mhy  kdd  of  dw  Ibni  ia  tl  ' 


The  arfHow,  which  wm  otigindlr  a  erlindrital  wiDM*  baAei,  wbeaee  Ha  saMa,  bat  b 
■cnr  a  bu  made  of  wood,  wWi  rerdring  in»  trikf,  k  (he  tr*  apparatoa  to  wbU 
Mttoa  mm)  ii  opoaed,  after  it  Imh  been  opcDod  op,  picked,  aad  aoited  by  band  «r  a 
nke,  ia  what  i«  called  •  bng.  Hie  willow  esnreiaea  a  winnowing  action,  Inniiai  tht 
lai^  Bocba,  and  ihaliea  enl  mneh  of  the  dirt  ao>ilained  in  Ihen.  The  fiwae  of  tta 
wiI)owbabaat3feeiwide,aBdtnnHwithittapik«aattWi  " 
per  minaie,  wherebf  il  toaea  tlie  eoUon  aboat  wi*  great 
pnritwa  bU  dowa  thnMgh  Ibo  grid  hattoq.  " 
tDinntet  to  the  action  of  Ihia  mat^r      "—' 


The  hearr  i^ 


I  «r  ladi^  MKt  Vphud  QuMgK 


Far&etoiiiB.«Weh  woricapcbieflj  Ike 


.wWeh  woric  ap  cUeflj  11 
tha  eoikal  — '*--^ir  « 
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MliiiLliJ  br  Mr. Llllia  at  MwnhWrr, k  mcfe  tmfimi.  Ib  ft, dw  aoiioa  b  pat  ia  •! 
tk«  Mnow  «nd  «f  l)w  manUd  mm,  vkkk,  bdaf  tpdnd,  mnI  KmlTinf  npidir  withk 
K  Bewlr  eoaeeatiie  mm  u|Ma  a  bortenUl  ui^  wifti  ll  in  lowtnb  th«  vide  end,  whila 
fti  iBparitin  mn  pulb  akikw  o«  thra«sb  tba  pjd  or  pwJofMcd  boUon,  ud  partly 
•adwd  op  ilumi)rh  nralriac  ivbnd  win «a|Ni, bf  Ike  ctatrifWfal  aetiMorarao.  Tha 
b  a  powofil  ulomatk  mSm»,  doHriaf  th«  ttadf  •(  Ibe  eariDot,  aad  u  m  mFc  aa  ii  ia 
faweffU.  Tka  mm  oT  tUi  bifa  Haafclaf  nakai  fir«H  400  (a  800  Una  per  miante,  and 
Win  ataas  7900  powHli.  «t  24  ban  i>  a  dar. 

AAer  abakian  a«  tbe  gnMer  imparidM  br  Ibe  wiDmr,  tbe  mum  a^aar  proccedi 
•a  aapwrau  Mcb  iadhidoal  BlaiMBt  of  cMlaa  wool  fiata  JM  fcUov,  ao  a»  lo  vnjan  U 
fc'  canliBg,  aad  la  ftea  it  flvB  rrerr  particle  of  fiireigB  nalter,  whelhrr  iithler  or 
haaTfcr  tbaa  iiadT.  Thia  aecoMd  operation  ia  perfbra»ed  br  vbtt  are  eallrd  balling 
[tm^my,  aeslehiaf,  and  blowinfi  maebiaea,  whieb  an  all  now  mneh  Ibe  aan^  wlwl- 

aik ■•  ^_:a_.:_  .1. ^y  fc,,^    ladeed,  eaeb  maebtae  Ml  oolj 

MMdwa,  ba  Uowa.  rig.  301  ei- 
B  loacitadiaal  teetloa  at  a  good 
Umrias  ca^ne  of  noden  coMlTaeiiM. 
Tbe  maebiae  ii  aboal  IS  or  19  Ael  hiag^ 
and  Ihiea  feat  aero*  witbia  Ibe  cam.  Tba 
wImIc  /tame  b  Made  oT  eaat-ima,  lined 
wftb  bOBfda,  fbnnio(  a  cbae  box,  wbleb  baa 
■ard;  epeaiHa  (ot  iairodaelap  ihn  raw 
•OHM  wml.  &t  takia;  out  tbe  deaaaad 
anol,  aad  renorinf  Ibe  daM  u  it  eollecto 
Bt  tbe  boUoai.  TbrM  doon  are  that  dn- 
rias  Ike  oparatioB  oT  tbe  machine,  bat  na? 
beopaaed  al  pleaaare,  to  aDow  tbe  interior 
to  be  iaipeeted  aad  repaired. 

Tbe  uatrodaetica  oTtbe  eeito*  ia  effeclad 
tj  aeav  ct  aa  eadkM  dotb  or  donbU 
Bfron,  wbicb  caoTCa  ia  Ibe  dlreelioB  of 
tbe  amw  a  a,  at  tbe  leA  end  of  Ibe  ini^ 
bf  pmiBg  rooad  tbe  eontlaoallr  reromaf 
lolien  at  6  and  e.  Tbe  two  roller*  at  *, 
balng  tbe  eaea  wbiab  bMMdiatd*  ialra- 
daea  the  eoiiea  laio  tbe  jawa,  a*  It  w«re, 
of  tbe  uadibe,  ace  called  Ibe  Teed  rotlert. 
IV  baltiag  aim,  or  reralTiBf  diameter, 
/^  IBTM  la  Um  direction  of  tbe  arrow,  Bad 
•trikct  Ibe  flodu  riidentlT  a*  Iher  eats',  ao 
aa  to  Ibiow  down  any  beary  partjcica  npoa 
the  iroB  patinf  or  frid  at  a,  while  tbe 


■Eitcaer  IB  iBc  Qunum  m  anuw  ■ ,  a«vi^ 

tbe  aeeoMi  DaTellint  apna,  apoa  wUeb  Ibe 
aqairrd  vge  erUadar  preMca,  and  appUM 
tbeeolUiBlatbelbnaoralap.  Abore  tba 
eyliadrie  ee(e  k,  whieb  tnnu  ia  the  dl- 
reelioa  at  iit  arrow,  there  ia  a  pipe  Ik,  Iba 
eoatiBDBtioB  at  the  eaae  (.  Thii  pip^ 
tbon^  broken  off  in  the  tgm,  earn- 
■nTiiinlTi  by  a  branch  ppe  wiib  an  air- 
andUag  fta  Tentflator,  not  aeea  la  tU* 
igare,batexpl*iMdaiideTFovin>BT,  The 
eage  l,by  ita  n>tatioa,pn*«ea  down,  at  wa 
bare  laid,  Ibe  halT-eleaned  eotloa  npoo  Iba 
doili  «r,  wbM  earriec  it  Torwaid  to  tba 
aeeoad  •enidier/',  1^  tbe  aeeoad  Mt  of 
feediolkn*'.  TbeeeeoadanUebeTibrowa 
dowB  Ibe  liea*T  datf  apoa  Ibe  aeeoad 
grid  n^,  Ihroagb  which  it  lUb  apod  the 
bottom  oT  Ihc  caae.  The  fliat  aenteher 
makct  aboat  IS80  itrokci  of  each  of  ib 
m^  two  anna  ia  a  mJniie  i  the  aeeoad  1300. 

r™    "Vvd  raDeia  Tor  eaeh  aie  Aalad.    Tbe  feed  doth  ii  either  tniiaincd  by  a  board,  or 
*  "**•***  ef  paialld  apan  of  wwx^  ta  aceare  it  aruaM  baggiaft  wbioh  vaald  leader  th« 


nCoOJ^Ic 
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SeHnrj  ofthc  eotloB  imfnlar.  Tbe  Teed  roltcn  make  6  tnnu  In  the  mhintc  i  lad  ■•  . 
tbdr  dwmeler  I*  It  incho, Ibcj' will  introdoM  Stimei  lbcirciminr«i%nee,or  IT^hwbe* 
oT  Ibe  eollon  ipr«Kd  upon  the  iproD  in  IhM  liin«.  Upon  rytrj  I3(h  pert  of  an  indi  of 
die  cotton,  IhereTorr,  nearlj  3  blowi  oT  tbe  icateher  irm  will  be  applied.  Tbe  tecond 
f^  rollers  inoTe  relatiTdT  wilh  more  ilowiieM,  to  (hat  Tor  efery  2-4  blowa  tt  the 
Kntefaer,  obI;  oae  tweUtb  of  an  inch  <^  cotton  wool  ii  pretented. 

The  Tan  it  enclosed  la  *  ejlindrieal  caie.  The  wingi  or  vanea  rerolre  fi-om  130  to 
ISO  time*  in  tbe  minute ;  and  while  ther  throw  the  air  ont  with  nearl;  UU*  T^ocitr 
•t  their  ^eeeatric  outlet  in  the  circnnireteaM,  tbej  eanie  it  to  enter,  with  equal  ve- 
lodtr,  at  the  eentrv.  With  thii  centre  tbe  aqoirrd  cap  b  eoenected  bf  a  pipe,  ai  abore 
Mated,  The  wund  filamenla  of 
the  cotton  are  armted  b^  th« 
lien  tarHieeof  thecrlindrieeagt^ 
aod  mtiiinB  bat  the  broken  Ing- 
menlB  and  the  light  dual  can  pui 
Ihnmith. 

machine  ia  wafted  b;  the  o 
teatcher  into  the  apace  x,  w,  w, 
pToTidcd  with  a  One  itrid  bottom ) 
M  II  ia  BDmettmei  woond  op  then 
bj  rollei*  into  a  lap. 

Ia  Jig,  391  an  additional  renti- 
lator  u  introdaeed  beneath  at  ■•, 
o,  0,  to  aid  the  action  of  tbe 
aentcfaen  in  UowinfC  the  cottoa 
ODWaida  into  the  ottlong  trough 
a.  The  outlet  of  that  fan  ia  al 
tj  and  il  drawa  in  the  air  a)  ila 
•sia  q.  m  and  r  are  two  doen 
or  Ilda  Tor  rcmoTitig  the  deaned 
eMton  wool,  Thia  latt  fan  ia 
aappreawd  in  man;  blowinfi  niA- 
ehioea,  aa  the  ac niching  am 
lupplf  a  tefflcient  MJ-eem  of  air. 
Tbe  dolled  tinea  ahow  how  the 
moiloR  I«  ttantmitted  fivm  the 
first  morer  at  i,  to  tbe  TaHooa 
parte  of  the  maehlne.  ft  8*  rep- 
retent  the  bands  leadini:  to  lh« 
main  abaflins  of  the  mill.  A 
machine  of  thia  kind  can  dean 
fdlJj  600  poDDdt  of  ihort«tapled 
eoltcM  wool  in  a  day,  with  the 
anperhitccidence  of  one  opereiire^ 
ttanall)'  a  Joaog  wttman,  to  dia> 
tribate  the  cotton  npon  the  lint 
feed  ck>tb. 

The  aeeond  Bhnring  nuchliw 
la  nanallf  called  a  lap  machine, 
beeaoae,  afler  blowing  and  aenteh- 
in;  Ibe  eollos,  as  abore  described, 
it  eventoallT  eoila  tbe  fleece  dpo* 
a  wooden  roller  at  the  deliTering 
end  of  the  apparatnsn  It  ii  sooie- 
tlmea,  alao,  called  a  ^rtoJtag' 
marHu.  A  aeetion  of  it  i« 
ifaown  in  ;lg.  39S.  The  breadth 
of  thii  machine  la  about  3  feet,  aa 
the  lap  formed  ia  prepared  fbr 
tbe  ntnal  breadth  of  the  breaker 
card),  namel]',  3  feet.  Where  Iks 
oarda  are  oniT  18  inches  brosd. 
tbe  lap  machine  ia  al»  aiade  or 
tte  — iM  breadth,  tn  tke  flgnre  we  see  tbe  feed-cloth,  the  scutching  barrel,  the 
aqsltrel  faction,  and  spreading  eage,  and  ihe  rollers  for  eoilinir  up  the  hp.  The  - 
Imi  ihowR   below  fa  fbr    ratootiag   the   presaore  weight  than    the  axia  of  tka  1^ 
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taOcnj  Tbea  a  fUl  one  li  to  b«  nmond,  and  replaetd  Vj  mm  'VP'T  °"a>  m,  at  thi  Mf^ 
ii  tbe  commeDcemeat  uf  th«  pipe  vbiefa  leadi  U  tbe  •serion  fu,  or  *cntu>tor.  The 
laidimi  of  Ihc  lap  in  Ihii  nacfaiae  mnit  be  aieelr  nf  allied,  at  it  dctcnniDn,  ia  ft 
gml  mewnrc,  the  grot  af  th«  eant-cadi,  and  ena  the  minga.  In  13  bxui  anch  a  lap 
■•ehine  viH  prepare  6H  ponnda  oT  eoUoo. 

f  V-  393  ii  tbe  finl  •cBiehiag  ■Daehine,  now  De*er  aeea  except  in  tbe  iddeel  faetoria^ 
A  ■ialbc  feed  cloth;  d  b  aodM  n  we  the  two  acdteher  ftwM*. 


CmrMmf  tt  tbe  next  operation  in  a  aXtoa  TaetaiT.  Cuda  are  detlised  to  dJaentaMl* 
Ae  fadiridiul  fllimenU  &am  eacb  other,  and  lu  ij  them  lenglhwiae,  initead  ot  belaf 
donbled  ap  and  ooDTolated,  aa  they  ntoallr  are  la  Iwriaf  the  Uowiag  nod  lap 
•iwhioet.  Cardinf  eoaaiili  in  tbe  matnal  actioa  of  two  oppocile  mrfaen,  which  we 
Hndded  thick  with  obliqae  angled  bonkt.  The  wireanrwhith  thnehootd  are  made  mttit 
be  taj  bani  drawn  in  order  to  render  them  itlfT  and  elaitie.  The  middle  part  of  tba 
Sforea  ihowa  one  of  the  aUpIea  or  double  teeth,  the  atmctnra  of  which  baa  been  partlj 
3M  396 


■15; 


itiiii.  -^^  Mmmm 


ec^Be<i  nnder  C**d.  Bnppoae  a,  fif,  391,  to  be  a  piece  oT  n  enrd  fUIet,  and  6  to  ki 
Mother  piece,  each  being  made  lait  with  fdna  to  a  board  g  the  tceih  of  Ihcfc  two  carda 
are  act  in  opponle  direction*,  bot  are  rerf  near  tc^ether,  and  parallel.  Now  anppoaa 
a  flock  or  Infl  of  ratton  placed  between  two  luch  briiliing  mifkcet.  Let  a  be  moTcd 
hi  the  direelioD  of  iu  arrow,  and  let  i  be  moTed  in  the  oppotite  direction,  or  erea  let  It 
remain  at  re»i.  Every  fllament  of  the  eoiton  win  be  laid  bald  of  by  each  Mt  of  teeth, 
when  their  mrihcei  are  thni  dmwn  over  each  olbcri  the  teeth  of  a  will  poll  them  in  ■ 
Ibrward  dirrclion,  while  thoae  of  b  will  tend  to  retain  them,  or  to  pnll  them  backwardi. 
The  loopa  ordonblingi  will,  by  both  moTFmentf,  be  opened  or  drawn  oat,  ao  that  the 
floeka  will  be  cooTcrted  into  niwi  of  parallel  fllamenti,  tying  alDnfiide  or  before  each 
other.  Each  tooth  will  aeeDre  ta  itielf  one  or  more  of  them,  and  by  tbe  riietion  of  it* 
tidei,  as  well  u  ihe  hooka  of  iti  poinli,  will  draw  them  lo  their  nlmoat  clontalion. 
Tbonfh  orte  atroke  oTthe  opposite  cardi  be  inadequate  to  prodnca  thii  eqnablc  arraoge- 
tnent,  yet  many  repeated  itroket  mnit  infallibly  aeeomplith  the  end  in  view,  of  laying 
the  fibre*  parallel. 

Let  QE  Bupiw«e  tbl*  end  eOected,  nnd  that  all  the  flbm  ba*e  been  (jantferred  to  the 
card  a,  ■  traasverw  atroke  of  b  wHI  draw  over  to  it  a  cerlaia  nnmber  of  thcDi,  ud  in- 
deed at  each  atnikc  there  will  be  a  new  partition  between  the  two  cards,  wilh  increated 
parallelism,  bnt  ililt  each  card  will  retain  a  preat  deal  of  the  coltno.  To  make  one 
cent  itrip  another,  the  teeth  of  one  of  them  matt  be  placed  la  •  rcfcne  potiiioa,  at 
ibowB  in  jig.  396. 

If  a  be  now  drawn  in  tbe  direeUon  of  Ita  arrow  along  Ihe  Ibce  of  b,  it  wQI  laeritaUy 
comb  ont  all,  or  almoat  all,  the  GlamcTita  from  it,  tlnce  the  hooka  of  b  hare,  in  thia  po> 
Mtian,  no  power  of  retaining  Ihcm.  Even  (he  donbled  Gbrei  or  loopa  will  alip  over  the 
ilopinK  poini  of  £,  in  obedience  to  the  itmction  of  a.  By  conaiderini  thene  two  rclaiire 
powtiona  of  the  cuda,  which  lake  place  in  hand  cnida,  aimply  by  rciprFinR  one  of  them 
any  person  win  be  able  to  underaland  the  play  of  a  cylinder  card  aeainit  ila  flat  lop,  or 
^inil  anoihcr  cylinder  card,  Ihe  rcfpective  teeth  being  in  what  we  may  call  the  leaaing 

n'tion  oCJIf.  394;  and  also  the  play  of  a  cylinder  card  againtt  the  duffer  cylinder, 
'bat  may  be  called  (he  ttrippini  poailion  of  jig.  395. 
Cylinder  carda,  «o  easential  to  ihe  rontinuiiy  and  despatch  of  cotton  factory  labor, 
were  the  infleniooa  invention  of  Lewis  Paul  of  Northampton,  but  were  greatly  impnW 
*ad  btongbt  into  nearly  their  preieat  operaliTe  state  by  Sir  Richard  Arinrrlgbk    A 
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ooe  OT  mora  iTHwleia,  eorwcd  will)  ard-tealkcr  Iwoaetmrn 

„ iclolh),  and  &  tat  of  plue  ntifaees  umilul)'  corered,  made  to  work  *g«iHt 

cMh  otbcr,  but  90  tliat  their  pointi  do  not  eomc  into  ibKilulc  contul.  Some  cud* 
«oiuiit  eatirelj  oT  cylinden,  the  cenlntl  nua  cylinder  beiag  lonouDded  br  ■  eeriei  of 
•mallei  onM  called  urchini  or  sqaiirels.  Tbne  are  nud  mtleiy  for  preparios  the  otaner 
Mailed  coiloa,  and  »heep'*  wool  for  the  wool  apinner. 

Fig.  396  represents  a  eardol' eicellent  can  strnclion,  which  maybe  ealled  a  bnaJh* 
and  fliaditr,  as  ll  is  capable  of  workins  ap  the  fleece  roll  of  the  lapping  machine  H- 
reetly  into  ■  card-end  or  riband  Gl  for  the  drawins  machine.  In  fine  ipianiog  mSla 
there  are  alwart,  howerer,  two  cards ;  one  coarset,  called  ■  breaker,  wMeb  Inni  of 


e  of  the  two  npri;ht  sloti,  which  are  fixed  at  each  ^e  of  the  eogiQe  for  re> 
eeiring:  Ihelroa  vodgeoni  of  the  wooden  cylinders  ronnd  which  the  fleece  of  Ike  kpptDg 
machine  is  rolled.  The  circnmference  of  this  coil  resit  upon  a  roller  b,  which  is  made  to 
torn  slowly  in  such  a  direction  as  to  aid  (he  anfoMing  of  the  kp  by  the  doled  eylinden 
t.  The  tap  proceeds  along  the  table  leea  beneath  the  klterc.ia  ita  pm^rett  to  the  doted 
rollers,  which  are  an  inch  and  one  sixth  to  diameter,  and  hare  28  flaiugt  in  their  eir- 
eomference.  ;  is  a  weight  which  hangs  opon  the  aiii  of  the  npper  roller,  aad  caotet 
it  to  prest  npon  the  onder  one :  /  is  thn  main  card  dram ;  g  f  g)  the  arch  fonned  by 
the  flat  top  cardii  h,  the  small  card  cylinder  for  stripping  as  ihe  cotton,  and  therefore 
called  thn  doffer,  at  we  hare  «aid  g  i,  the  dofler-knife  or  comb  for  slrippinf  the  flee^ 
web  from  the  doBer ;  k  1 ;  m,  the  lever  meehaniun  for  moviag  these  parts.  At  d  there  i> 
a  door  far  pennitting  the  tenter  to  have  acGest  to  the  interior  of  Ihe  engine,  and  lo  rc- 
moTe  whatever  dirt,  ft«.  may  happen  lo  fall  into  it.  In  fig.  397  we  seethe  oianner  of  fix- 
ing the  flnl  topsg  g  over  Ihe  dram  ;  and  for  ouking  the  matter  clearer,  three  of  the  top* 
are  removed.  Upon  the  arched  cast-iron  side  of  the  frame,  a  row  of  strong  iron  pina  k 
are  made  fast  la  the  middle  Lae ;  and  each  top  piece  has,  at  each  of  iU  ends,  a  hole, 
which  fit)  down  upon  two  such  opposite  pins,  i  t  are  screws  whose  heads  aerre  at 
■upporu  to  the  lops,  by  coming  into  contact  with  the  bottom  of  the  faolo,  which  are  not 
of  course  bored  through  the  wood  of  the  top*.  By  turning  Ibe  heads  of  these  aerewa  a 
little  the  one  way  or  the  other,  the  piot  may  be  lengthened  or  shortened  in  any  degree, 
^  M  to  set  the  tops  vei;  truly  In  adjualmenl  with  the  drnm  teeth  revolving  beneath 
them,  h'  is  the  small  runner  or  orchin,  and  t'  the  large  runner  g  both  of  which  are 
spirally  coTcred  from  end  to  end  with  narrow  card  fillets  in  the  same  manner  as  thn 
doffer.  The  main  drum  is  on  Ihe  contrary  covered  with  card  cloth,  in  strips  laid  oa 
parallel  to  its  aiia,  with  interiaceot  parallel  smooth  leather  borderv.  The  teeth  of  Iheaa 
several  cards  are  tet  at  repretealed  in  the  figure,  and  their  cylinders  rerolve  at  the  arrowi 
indicate.  The  nmners  at  well  as  the  doffer  cylinder  may  be  set  nearer  to  or  f^her 
Dum  the  drum  /;  but  the  tcrews  intended  for  this  a^jnstmenl  are  otnitted  in  Ihe  draw- 
ings, to  avoid  confusion  of  the  lines. 

The  eard^end  or  fleece  taken  off  the  doffer  h  by  Ihe  crank  nod  comb  mechanism  1  fc  ni, 
passes  through  the  tin  ptale  or  brats  funnel  n,Jlg.  396,  whereby  it  it  hemmed  in  and 
eoDtiacled  into  a  riband,  which  is  then  passed  Ihrongh  between  a  pair  of  drawing  roll- 
ers 0.  It  is  next  receired  by  the  rollers  u  r,  which  carry  it  off  with  equable  relocity, 
ud  let  it  fall  into  the  tin  cans  placed  below,  or  conduct  it  over  a  fiiction  pnHey,  to  be 
wound  along  with  m«iiy  other  cnrd-endt  upon  a  lap  roller  or  large  bobbin.  The  latter 
Buk.-i.... ,. .,,[  shown  in  this  figure.    A  sloping  carved  tin  or  brass  iJate,  channelled  or 
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lUged  aloBg  It!  wartkee,  eondiMn  the  card  ritenilB  sepu^tslT ;  l)t«re  an  tm  HBaotk 
in»  rellen  fbr  ecmdmiBg  tbe  mRml  ribandi,mnd  ■  wooden  pin  nnni!  wUeh  the  ribaada 
■re  hppcd,  lettinf  between  two  leatber-eovertd  rallen,  one  of  which  TecelTce  ntotkiB 


Ihnn  mD]  getring.  Mid  ifflpwu  il  bf  frielion  lo  Ihe  lap  roller  dtct  it.  The  iron  endi  tt 
ihe  lap  roller  lie  in  aprigbt  ilots,  which  allow  Ihem  freedoiQ  to  riae  ai  the  roller  gcU 
aUcd  with  fleece. 

The  [wo  pairs  of  roller*  at  o  effect  the  eilengion  of  the  card-end,  and  redaee  Iti  lize. 
The  aader  rolkn  are  made  of  iroa  and  fluted  ;  [he  upper  onea  are  oIki  made  of  iron, 
bat  Ihey  are  covered  with  a  coat  of  leather,  aicelr  gloed  on  over  a  coat  of  flannel,  which 
two  coals  render  then  both  imootfa  and  elastic.  Tno  weights,  u,  press  the  upper  crlin- 
den  steadily  down  apon  the  under  ones.  Between  the  Grat  and  second  pair  there  is  a 
cerlaia  intuTal,  which  should  be  propoilioned  to  the  length  of  the  cotton  staple.  The 
lecond,  or  Ih&t  Tarthest  froin  the  fuanel,  revolrei  wilh  ^enler  Telocity  rhaa  the  firal,  aM 
therefore  tnms  out  a  greater  length  of  riband  than  it  receives  from  iti  fellow )  the  con* 
sequence  is  a  coirespoudiag  extension  of  the  riband  in  the  interval  between  the  two  pair* 
at  rotlen. 

The  motions  of  the  several  parts  of  the  engine  are  effected  in  Ihe  IbDowiDg  way.  The 
baiii,p  Pifig'^^i  whieh  come*  down  from  the  pulley  upon  the  main  ahaft  near  the  eeOing 
of  the  work-f30m,  drives,  by  means  of  the  pnlley  g,  the  dnun/,Jtg.  396,  wilh  a  velocity 
cf  from  190  to  140  reVolaiion*  In  a  mliiille.  From  another  pulley  r,  on  the  aiit  of  the 
dmm,  Ihe  aiis  of  t  is  driven  by  the  band  i  vrorking  round  the  pulley  I  on  its  end.  This 
ahaft  drives  the  crank  and  lever  mecbaBisio  of  the  stripper  knife  t.  A  third  pulley  of  Ihe 
aame  size  at  r  is  flied  juat  within  Ihe  fNme  to  tbe  other  end  of  the  drua,  and  from  it  a 
eiiMsed  or  close  band  r*  goet  to  a  pulley  apon  the  small  runner  h',  to  give  this  its  rapid 
rotation.  Upon  the  opposite  end  of  the  engine  in  fig.  396,  these  wheels  and  pulleys 
are  marked  with  dotted  lines.  Here  we  may  observe,  first,  a  palley  y  npon  the  drum,  and 
a  pulley  a',  whicb  receives  motion  from  it  by  means  of  the  band  t.  The  axis  of  a' 
carries  in  front  a  pinion  m',  which  sets  in  ootios  the  wheel  n'.  Tbe  latter  imparts  mo- 
tion, by  means  of  a  pinion  and  Intermediate  wheel  o',  to  the  wheel  h  on  the  doffer 
cylinder,  and  consequently  to  that  cylinder  on  Ihe  one  hand ;  and  it  tnms,  by  the  carrier 
wheel  p',  a  wheel  x,  whose  axis  is  marked  also  with  x  in  fig.  396,  upon  tbe  other 
Aand.  llie  aits  of  if,  fig.  396,  carries,  toward*  the  middle  of  the  engine,  a  very  brood 
wheel,  which  ia  represented  by  a  tmalt  dolled  circle.  The  toothed  wheel  v  of  the  smooth 
-oiler  if,  fig.  396,  and  the  iwo  toothed  wheel*  o  o,  fig.  396,  of  the  under  rollers  o  o,  fig. 
396,  work  into  that  broad  wheel.  The  .wheel  of  (he  second  or  delivery  fluted  roller  ii 
•een  to  be  smaller  than  that  of  Ihe  Snt,  by  whieh  meant  tbe  difference  ti  their  velocities 
1*  obtained.  The  lor^e  runner  (  i*  driven  from  Ihe  main  dram  pulley,  by  means  of  the 
band  V,  and  Ihe  pulley  «',  fig.  396,  Tbe  said  band  ii  crossed  twice,  and  is  kept  in  ten- 
sion by  the  pulley  f,  round  which  il  pa*ses.  The  motion  of  Ihe  fluted  rollen  t,  wUdl 
feed  in  the  cotton  fleece,  i«  effected  by  means  of  a  bevel  wheel  f  on  Ihe  end  of  Ihe  doffer, 
wliic>-  woriu  tnt«  a  similar  wheel  if  on  the  oblique  axis  d'  (doited  line*  across  the  dram), 
of  the  pinion  e'  npon  Ihe  lower  e^d  of  the  same  axis  whieh  turns  Ihe  wheel  f,  upon  the 
ando'  feed  roller. 

Each  of  ihe  feed  rollers,^;.  397,  bear*  a  pinion  <  t  at  one  end,  so  that  tbe  npper  rollei 
turn*  round  with  the  onder  one.    The  roller  b,fig.  396,  is  *et  in  motkui  by  meani  at 
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lU  whttl  af  I  nbnh  ii  driven  by  a  wheel  v*  oa  the  other  end  dT  Ihe  imdrr  hei  raDc^ 
through  the  iDterveatioD  of  the  huge  ean-icr  wheel  w*.  The  original  or  tint  nalUiD  or 
h  miul  be  u  quick  u  thai  of  the  fluted  feed  roUen  t,  in  order  that  Ihe  fonnei  majr  naeed 
a«  much  lap  ai  Uie  latter  e>n  paM  on. 

The  annexed  table  exhibit*  Ihe  proper  Teloeitiei  of  Ihe  diflei«nl  cjlinden  and  roDen 
of  Ibe  carding  engine,  which,  however,  are  not  iDvarjabte,  bat  mar  be  modified  icenRiing 
to  circunuUneel,  bj  changing  the  pinions  (',/g.  396,  and  vt*,  aceonling  to  Ihe  qnatjt;  or 
length  of  the  eoilon  tlaple.  Xhe  vetocitiei  ttated  in  the  table  will  be  obtained  when  the 
puller  o'l  fig-  396,  ii  made  greater  than  y  in  the  prapoitinn  of  3  to  S,  nod  Ihe  wheeli 
and  pinions  have  Ute  following  nnmber  of  leclh  i  m',  18;  «',  {iOi  iu  pinion,  18;  k,  128  ( 
X,  24  !  Ihe  broad  wheel  npOD  Ihe  shaft  of  z,  37  teeth ;  the  wbECl  o  of  the  first  Anted 
roller,  3&;  that  t^  the  vecond,  Sit  r,**t  A'ande',  M(  t",  lO)/,  63. 


RiM><flli*put.. 

DiUHUr  in 

Td-iq-. 

ii  lictia. 

•H-U<>». 

Doffer'*       .... 
Bonner  or  niehini'-        .        - 
Diilo*-        .        .        -        . 
FlotedfeedroDn.  -        -        • 
First  drawing  rollrr  s   -        - 
Second  dillo     .... 
Sniootb  delivcrj  roller  « 

3S 
H 

6-25 

3-6 

1-lffT 

I- 

I-lffT 

2-fi 

lOM 
43-96 
19-62 
11- 
3-«64 
3-14 
3-664 
7-86 

130 
4-38 
6- 
470- 
0-696 
$871 
114-62 
64-66 

143-87 
1B2-6 
98-1 
6170* 
2-66 
216-76 
419-6 
429KW 

llie  operation  of  the  ninnen,  h'  and  i",  become*  ver;  pUin  on  Rurpariog  iheir  (peed 
wilh  one  another  and  with  thai  of  the  main^dram,  and  tidiiog  inlo  accoonl  the  direction 
ot  Ihe  card  teeth.  The  cotton  wool,  taken  off  Irom  the  feed-rollers  hj  Ihe  drum,  i* 
eaafiht  bf  the  opposite  teeih  of  Ihe  large  nuner  i',  which,  on  account  of  its  slower  aor- 
Ikce  lotaiioa  (98  indic*  per  minute),  nay  be  coosideTed  lo  be  at  rest  with  refFrence  to  the 
drum,  and  iberefore,  hj  holding  the  cotton  in  its  teeth,  will  comnience  its  canting.  The 
tmall  mnner  A',  in  eonsequence  of  il*  gmter  surface  velocitj  (6170  inches  per  miunle'), 
will  comb  the  cotton-wool  bade  out  of  the  teelh  of  the  large  runner,  but  i[  will  give  it 
ap  in  its  torn  to  Ihe  swiner  teelh  of  the  drum,  which,  in  carrricg  it  foiwards,  eucona- 
ler*  the  teeth  of  Ihe  lop  caids,  and  delivers  up  the  flinmenti  to  their  keeping  for  some 
lime.  We  thus  see  how  esseutiat  the  rouners  are  to  the  perfection  as  well  a*  to  Ihe  ae- 
celfralion  of  the  carding  proccn  for  ordinarr  cotton  wool,  though  tor  Ihe  sleodorer  and 
.oneer  Blamenu  of  the  sea-islaDd  kind  they  are  not  so  weU  adapted.  In  cleaning  Ihe 
earding.enginrs  Ihe  little  runner  munt  be  looked  lo  every  time  that  Ihp  drum  is  eiamiaed. 
The  large  runner  and  the  dofler  require  to  be  cleaned  together.  The  quantiir  of  eoiloa 
(prrad  upon  ibe  feed-clolb,  the  velocity  of  it,  and  oT  the  dtawiug-rollers,  must  lU  be 
carefully  adjusted  to  the  grist  of  the  yam  intended  lo  be  spun. 

Suppose  the  fixes  and  velocities  lo  he  as  repreienled  in  Ihe  preceding  table,  that  the 
engine  !i  a  double  card  36  incbes  broad,  and  that  il  ii  furnished  with  a  Tap  from  the  lap- 
machiut!  of  which  30  feet  in  length  weigh  5  lbs.  In  one  minute  Ihe  surface  of  the  feed- 
rollera,  e,  passes  2-55  iachei  of  that  Up  onwards;  in  Ihe  same  time  Ibe  maiD-droin  will  ' 
work  f  1  olf.  To  card  the  whole  30  feet,  therefore,  141  minules,  or  2  hoars  and  21  minate« 
will  bn  required.  In  ihi*  lime  the  eircnmference  of  ihe  rollers,  «  c,  moves  through  a. 
■pace  of  ]41  X  42,908  in.  —  5043  ft.,  and  delivers  a  card-eud  of  that  length,  weigbinR 
6  IIk.,  miau  6  per  cent,  for  wa*te,  ihat  it,  4  lb«.  1 1)  oz.  One  pound  will  form  a  riband 
107!  foet  long,  t>eiog,  according  to  the  English  mode  of  counting,  about  cumber  J,  or 
4*36'.'.  The  eilension  of  tbe  cotton-fleece  to  this  degree  proceeds  a*  follows : — In  Ihe 
141  ninule*  which  Ihe  feed-rDllcn  take  lo  introduce  tbe  30  feet  of  lap,  the  doHer,  ft, 
matrs  617-58  revolutions,  and  the  comb,  or  doffer  knife,  {,  detaches  from  the  doffer  teeUi 
a  t>In  fleecy  web  of  2362  feet  in  length.  The  firrl  drnwiug  pair  of  Buled  rollera, 
by  it*  quick  motion,  with  the  aid  of  the  funnel, 
m,  converts  this  fleece  into  a  Kband  2636  feet 
long.  The  second  pair  of  the  fluted  roUera  ex- 
tends this  riband  lo  4390  feet,  since  their  anr- 
faee  velodly  is  Rrealcr  than  the  fi'it  pair  in  that 
proportion.  The  slight  elongation  (of  only  1 12 
feet,  or  about  J,)  which  take*  place  between 
the  dcliFcnr  fluted  roller*  and  Ihe  smooth  cyliih 
ders,  r,  u,  serves  merely  lo  keep  the  card-end 
steadily  upon  Ihe  stretch  without  (biding.  Fig, 
398  is  a  plan  of  the  card  and  the  fleece,  where  1 
is  the  cylinder,  ■  is  Ibe  funnel,  %  the  pi  rail 
roller*,  nod  h'  the  card-end*  in  the  cas. 
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icniiMd  in  b;  the  rannd  a,  praned  bnlwren  the  ri)U> 
:U  into  iu  can.  Fig.  40U,  i  l  are  Ibe  feed  rolUrqi 
r  the  doffer  otrd  I  n  h  Um  doSer  knlTet  d-  fr,  c,  the 
ig  roller*  JDlo  the  can  a, 

:  iMXI  opcfaiioa.  The  ends,  ai  tbej  codb  from  tba 
■e,  but  ihe  filtmeniB  of  the  coltoa  are  not  aa  Jtl  laid 
eed  to  be  for  machine  ipinniog.  Before  anf  dcfree 
,  a  prerioni  procen  ia  required  to  give  Lhe  fllameati 
The  dniwiDR  out  and  doubling  aetomplish  Ihii  pnc^ 
e  and  cEi-tiin.  The  meani  euiplofed  are  dnwintt* 
:  be  Tiiily  eiplained,  as  it  ii  emplofeil  in  all  the  rol- 
eir  QIC  occarred,  indei'd,  io  treating  of  the  cardi. 
.  fit'  401,  represent  the  lection  of  two  roller*  Ipag 
',  which  loneh  with  a  retalaled  preMure,  and  turn  in 
;hfir  am,  in  the  direcli'in  thown  by  the  arrow*. 
ill  lay  hold  of  the  fleecr  riband  precenled  to  [hem  at 
a;h  between  them,  and  deliver  it  quite  unchan^. 
[he  piece  pasted  Ihroagh  in  a  fiven  lime  will  be 
lice  which  a  point  upon  the  eireamrerfnci'  i^  the 
ive  percnred  in  the  nme  time  t  that  is,  equal  to  IIm 
le  or  the  nillen  miilliplied  b;  the  number  of  it*  ei^ 
I.  The  same  thin*  hold*  wilh  retard  Io  the  Iraos- 
rihand  through  between  a  second  pair  of  roller^ 
I  riband  ktaet  from  Ihe  third  pair  naetly  the  same 
ice  speed  of  ail  Ihe  rollers  be  Ihe  laioe.  But  If  Ihe 
[ban  that  of  a  and  b,  then  [he  fint-naaed  pair  wQl 
.n  the  latt  reeeirn  aod  Iranimita  ■□  it.  The  cimae. 
eircamilanees  than  a  reKQliIed  drawing  or  eloni^a- 
twiit  a,  t,  and  c,  d,  and  a  condensation  of  [he  fit»- 
',  10  Kuomr  a  tlraiihl  parallel  direction.  In  like 
I  by  giving  the  rolW>,  t,/,  a  greater  snrfhce  speed 
bi*  inernue  of  velocity  may  be  produced,  either  hf 
asin;  the  number  of  turns  in  the  same  lime,  or 
In  general  Ihe  drawing-machine  is  >o  adjusted,  that 
een  the  second  and  third  pair  of  mtlers,  while  that 
■light  and  preparatory.  It  is  obvious,  beiidc*,  that 
n  can  have  no  influence  upon  the  amount  of  Ihe 
flnt  anil  thin!  pair  remains  unchangi^.  The  roll- 
each  other  eonlinually  the  aamc  position,  bat  they 
k,  more  i/r  les",  frnm  the  third  pair,  (,/,  accordinf 
ly  require.  The  distance  of  the  middle  pnint  ftnm 
e  npfKr  roller,  is,  once  fur  all,  to  calculated,  that  it 
ilaments,  and  thrrebj'  that  these  filaments  are  never 
Jie  second  pair  pulling  them  while  the  first  bold* 
he  greatest  extension  take*  place,  the  distance  must 
of  tnrini  Ibrm  in  Ihnt  way;  for  thus  will  the  nni- 
ir  the  distance  between  d  and  _f  he  very  ereat,  ■ 
hinnrr, or  perhaps  break  in  the  middle;  whe.i^e  we 
the  shorter  it  the  portion  lubmitled  to  eilensian  at 
ire  to  each  other,  supposing  Jiem  always  disiaat 
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Thesnder  Killtn,>4/,«KKiadeof  )ron,Bnd,  to  cDaUe  them  Uila]r  Snuerbtddtf  llH 
filaoienU,  then  lurhces  are  flaled  with  Irianguliii  cfaumeU  puallel  to  thrir  ucet.  Tbt 
Bpper  roUera,  act,  are  alto  made  of  iron,  but  they  are  smooth,  and  covered  wjlh  a  doa- 
ble coating,  which  gire*  ihna  a  certain  drgree  of  tafUien  tad  riaiiicit)'.  A  coat  of 
flannel  ii  flnt  applied  by  tewing  or  glnraag  the  endt,  and  then  a  coat  of  leather  in  the 
nme  way.  The  juDctiaa  edgea  of  the  lenlher  are  cut  slanting,  to  Ibat  when  joined  by 
the  glue  (made  of  isinglaw  diuolTcd  in  ale}  the  turface  of  the  roUer  may  be  smoothly 
cylindricaL  The  lop  rollers  are  BooKtimei  called  the  prattri,  beeaase  they  piess  by 
means  of  weights  upon  the  unda  ODt*.  These  weigbta  are  tnspended  to  the  flight  roda 
Ic  fc* ;  of  which  the  former  cfieratcf  on  the  ndler  i  alone,  the  latter  an  the  two  roilert 
s  and  (  together.  For  thit  pnrpoae  the  former  is  bung  lo  a  c  shaped  curre  i,  whMe 
nppei  hook  embiaAa  the  roller  t ;  the  latter  lu  a  brats  saddle  k,  which  rests  upon  a  and 
c.  A  bar  of  hard  wood,  g,  whose  nnder  surface  is  covered  with  Qannel,  rests,  with 
merely  ila  own  weight,  npon  the  top  roUcK,  and  strips  off  all  tbe  loose  hanging  filaments. 
Sooilar  ban  witli  the  tame  view  are  made  to  bear  up  nnder  the  fluted  roller«  bd  f,  and 
pKM  against  them  by  a  weight  acling  through  a  cord  paiiing  orer  a  pulley,  losleail 
of  the  upper  dast-coven,  light  wooden  rollers  covered  with  flannel 


'ere  ihe  drawing  of  a  riband  continued  till  all  M  ttatt  acquired  the  desired  degtea 
or  parallelism,  it  would  be  apt,  ftom  eieessive  atlennatian.  Is  tear  aerasi,  and  therehr 
to  defeat  the  porpose  of  the  spinner.  This  dilemma  it  got  rid  of  in  a  very  mmple  way, 
■"■tnely,  by  laying  several  ribands  tt^ether  at  every  repetition  of  Ibe  proeeia,  and  ineor- 
ponting  them  by  the  pressure  of  Ibe  rollers.  This  practice  is  called  diwAHng.  It  i«  aa 
exact  Imitation  of  what  talcet  place  when  we  draw  a  Infl  of  colEon  wool  between  em 
fingers  and  thumb  in  order  to  ascerlain  the  length  of  the  ttaple,  and  replace  tbe  drawn 
filamenla  over  each  other,  and  that  draw  them  forth  acaia  and  again,  till  tbey  are  aO 
parallel  and  of  nearly  equal  length.  The  donUing  has  another  advantage,  that  of  causing 
the  inequalities  of  thickness  in  the  ribands  lo  disappear,  by  applying  th^thielier  to  theii 
thinner  portions,  and  thereby  prodacing  uniforcDiiy  of  tntntanee. 


The  drawing^  ftame,  as  shown  In  tectioa  in  flu,  401, 403,  and  in  a  hack  view  in  flg. 
402,  win  require,  after  the  above  details,  little  Inrther  ejplanalion.  1 1  are  [he  weights 
iriUch  press  down  the  top  rollers  upon  the  under  ones,  by  means  of  the  rods  It  fc^  and  bodt 
L  EmA  Anted  toller  is,  as  shown  at/,j!g.403,  providi^  in  the  middle  ofits  length  with 
a  thinner  smooth  part  called  the  wcfc,  whereby  it  is  really  divided  into  Iwe  fluted,  portiosst 
npteMQted  by  ««  in  the  figure.  Upon  thit  middle  neck  in  the  pressure  rollers,  Uie  hook 
i  and  the  sadole  ft  inunedialely  bear,  as  shown  in  the  former  j!g.  401.  The  canl^ends^  lo 
the  number  probably  of  six,  are  introduced  to  the  drawing  frsne  either  from  tin  cans, 
placed  at  < (, Jif .  103, and  atik,^g.40S,orfrom  lap-bobbins;  and,  sRer  passing  Ihrongh  it, 
Ibe  riband*  or  divera  are  received  either  into  sitniltr  tin  cans,  as  g,  or  upon  olher  lap- 
bobbins  apog  Ihe  other  side.  Theseappendagesmaybereadily  conceived,  and  are  therefore 
not  exhibited  inaD  the  drawings.  Three  of  the  slivers  being  laid  together  are  again  intrtt- 
duced  to  the  one  fluted  portion  a  b,flg.  401,  and  three  other  slivers  to  the  other  portion. 
Tbe  tloping  carved  tin  or  brass  plate  t.  Jig.  403,  with  its  guide  pins  t,  serves  Lo  eondnet 
the  slivers  to  the  roUera.  When  the  two  threefold  llivers  have  passed  tbroogb  between  tha 
three  pair*  of  rollers,  and  been  thereby  properly  drawn,  they  run  towards  eech  other  in  an 
•Uiqac  direelkm,  bdiind  the  last  rollerpair  t  f,jlg.  40I,and  unite,  on  issoing  Itmiugh  tha 
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wnkal  hnnel  m,fig.  40S)  ia*a  &  tb^  ritanid  or  tpesffr  lUnr ;  vliidi  It  iamnliKeli 
«utM  oIT  vitk  cqnaUe  TriodCr  by  two  MMOtb  em-iron  roDen,  s  o,JIri.  403  ud  409, 
ud  cillier  dropped  iato  a  t»m,  or  wo«nd  opM  ■  lun  bobUa.  The  nrftee  tpnd  of 
Ifatte  rollen  it  made  ■  uiAe  grtua  Ibu  ikal  U  tke  Mtrtrr  dimwiag  nllen,  in  order  W 
keep  the  portion  ■/  lUrcr  beWeen  tlttn  atwin  to  •■  eKtended  ilale.  Foor  loled  dr«w- 
mt  poiHoni  *re  otMl^  BionBted  to  one  irawiof  Anne,  vUch  an  tel  n-goinit  or  U  reft 
loielber.  To  M*e  nU  nnaeeetMrr  eanTtoft  td"  the  ctint  (Von  the  bndc  to  the  f^t  of 
Ibe  Onue,  the  dnwinic  hendt  ore  to  plneed,  thU  the  flttt  and  third  dlMbnife  their  tUTert 
at  the  OM  tide,  ud  the  tecaad  aad  fiinrth  at  the  other.  Br  Ihii  airafigeoMU,  the  caM 
tUed  behind  one  bead,ai«  diredl;  pnthrd  atiit  to  fl<oat  of  thenestdmiringbe^f  bj 
which  aliemtte  ditliibiitka  the  work  me*  on  wilboM  ItlettvptioB. 

The  fiat  pnlte7  «,  JIf.  MS,  bj  which  the  whole  matUna  it  driren,  derlre*  iti  noUaa 
Awn  tie  main  ihaft  of  the  nilt  bf  neaat  of  (be  band  m.  The  ttoufav  poBer  «,  wbjdi 
tin  hMte  open  the  aiii,  ud  lomt  tadepcndeBtlr  of  it,  b  caQed  the  loote  palleji  both 
together  bring  lechaically  ilyled  riggtn.  Wbea  Ike  opnatlre  dentet  to  Mop  (be  ins> 
chne,  he  tmniTen  the  band  Atm  ihe  bit  to  the  loooe  poller  brntaa*  of  a  lever,  beariw 
a  fuA  at  ita  end,  which  enbrvca  the  band.  Upon  y,  6>n  paHara  aDeh  at  x  are  1m£ 
each  i£  which  leU  in  molioA  ■  drawing  head,  br  BMaoi  of  ■  band  like  w  (rotog  loand 
Ibe  paDcTi  x  and  s.  On  aonant  af  the  inieited  poaMion  of  the  bmtt,  which  reqnirea 
Ihe  motion  of  s  to  be  inierted,  the  bandi  of  the  Bnt  aad  third  headt  are  opts,  b»t  thooo 
of  the  aeeond  aad  Ibnrlh  are  created.  B*erT  bead  it  provided  with  a  loooe  p«lle)>  o,  at  wcD 
u  the  ftit  poller  ■•  to  order  to  make  the  om  Mop  or  mo*e  wilhont  afla^inB  the  othcn. 
The  than  of  the  poDer  •  It  Oie  piokafied  thaft  oT  the  backuoat  Anted  roUer  /.  It  ear- 
ikt  betide*  a  nnall  pnUe;  f,  which,  br  meant  of  the  band  r,  and  Ihe  poller  Tifit-  ^ 
•ett  in  motitfi  the  tradennost  eondeniinfr  roller  o.  The  npper  roller  a  prettn  with  ilt 
whole  we^ht  apM  it,  and  tberrTore  lanii  br  friction.  Tie  toothed  wheel-work,  br 
which  the  motioot  are  eommnnleaied  ftom  the  badiiDOtt  floted  roller  to  Ihe  middle  and 
fr<»t  one*,  it  leea  tafig.  403. 

The  wheel  /,fig.  40),  of  SO  teeth,  woikt  in  a  At-toOlhtd  earrier-wberl,  on  irtoae 
aoit  there  are  two  maUcr  wheeh;  S  with  26  teeth,  and  I  with  22  teeth.  The  wheel  d, 
Hg.  408  of  the  middle  ii>Der,ud  the  wheel  6  of  the  IhnI  roller,  ire  ict  in  motion  br  other 
ctlnier  wheebi  the  ■nl  hat  27  teeth,  and  the  latt  40.  For  ererr  rerolotion  of  i,  the 
nOer  d  mtkea  neaiir  ]{  tnms,  ud  the  roller  /  4  roTolntJont.  The  top  lollcrt  reroWe, 
at  we  hare  ttaled,  timplr  kj  the  frietioB  of  contact  with  the  lower  oaet.  Now  tappooe 
Ibe  diameter  of  the  foBen  t  and  d  to  be  1  toch  or  12  line*,  that  of/  Ij  Iwshei  or  IB 
lioe*,  Ihenrfteereloeilinof  the  three  pain  of  rollen  u  (be  teriee  will  be  at  1,  If,  and 
K.  ETerr  inch  of  the  eottoa  iliver  wQI  be  therefore  eilended  between  the  Ent  and  tecond 
pain  of  rollen  tolo  If  inefaei,  and  between  Ihe  weond  and  third  or  deliverr  pair  to(o  6 
mchei ;  and  after  the  iliver  hat  paved  through  all  the  Ibur  dnwtog  headt,  iti  Imgth 
wrillbeinerta«ed62fi  timet  =  BXBXSX9. 

The  farther  the  drawlpg  pnicett  ii  ptuhcd,  the  more  perftetlr  win  iti  object  be  ac- 
coaiplithed,  nametr,  the  paialleliaa  of  the  fllammt*.  The  flnmett  of  tke  appearance 
of  the  ■U*er  aRer  tbe  lut  draught  dependi  upon  the  number  of  doubling;  coojoinllr 
with  tbe  original  taeatm  and  number  of  dnwingi.  Tbe  degree  of  extennoB  mar  ka 
increatad  or  diminiihed,  by  ebaagiM  tbe  wheelt  in  llg.  403,  for  olben  with  a  diBerenI 
nmber  of  teeth.  Thuithegiiilor  flaencM  of  the  iliTer  mar  be  modified  to  aajdMind 
degree ;  fbr,  when  Ihe  tabaeqnent  ptoetttti  of  the  mill  renam  the  tame,  tbe  finer  the 
drawinga  the  finer  will  bo  the  r("D.  Fm  tpinniig  eoarte  nnmben  or  low  eonoUy  fix 
ezamp^,  ili  eatd-endt  are  nnaOr  trantmitted  Ihroi^h  the  dnt  drawing  head,  and  eo>- 
nned  iulo  oae  riband.  Six  ineh  ribandi  again  foim  one  In  the  teeoMd  draught  i  til  of 
there  again  go  together  mto  the  third  iliver ;  and  thii  fliver  pane*  flve-lbU  Ihrot^h  tha 
hit  draaeht.  Br  Ihii  eombinalion  1060  of  tbe  original  Mid-endi  are  united  m  Ihe 
■■iihed  drawn  illvcr  =6  X  S  X  6  X  S.  The  fin  en  em  of  the  iliver  ii,  however,  in  eonM- 
qaence  ot  Ihcie  doublingi,  not  inermed,  bnl  rather  diminiihed.  Fm',  br  the  drawing, 
liie  eard^end  hfi  beea  made  03B  titne*  hMiger,  and  to  much  nnaller  i  far  the  donUiag 
akiae  it  would  have  become  JOSO  timet  thicker;  therefore,  the  original  giitt  ii  to  the 
.  rctent  at  1  to  the  fraelion  MA  I  (hat  it,  lappoaing  1072  feet  of  the  ribenid  delivered 
br  tbe  card  to  weigh  oee  poand,  ezS  1^,  the  ^ver  of  Ihe  lait  drewatg,  will  alio  wei^ 
a  pound,  which  eorreipondi  In  Bnenen  to  number  034,  m  nenrlr  1- 

The  rennnoil  or  lail  drawing  roller  hat  a  eircumterenee  of  nearly  4  inebei,  and  maket 
abont  ISO  revolnlioni  permlonie;  hence,  each  of  Iheae  drawing  headt  may  lora  off 
!U),000  feel  of  iliver  in  IS  hoora. 

Some  mannlhrtnren  hare  lately  introduced  a  double  roller  beam,  and  a  double  draught 
at  the  lame  dooblinr,  inlo  their  drawing  fratnea.  I  have  teen  thil  contriranee  wsriring 
Mttilhetarilr  in  millj  u^ere  kiw  coant*  were  tpno,  and  where  the  tabe  tovtog  tnaat  wat 
employed  j  but  I  wai  iofonncd  oy  competent  jndgci,  that  it  waa  not  adiltakle  where  • 
level  ram  wu  reqaired  for  good  printing  cnlicoei 
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The  loH  whkk  tbe  cotton  suffer*  in  the  drawiag  fnuuc  it  qnite  Ineontidenble.  H 
loniiiU  of  ihote  GlunEaii  which  reuiun  upon  the  drawing  roUera,  aod  coDect,  in  • 
freal  mniare,  upon  the  flannel  racing  oT  the  lop  and  bottom  cleaner  ban.  It  ii  Ihiown 
Muong  (he  top  clEanin;)*  of  the  eanjia;  engine.  When  (rotn  tome  defect  ia  the  nUcri, 
0[  negligence  in  piecing  the  running  itiTEn,  remarkably  irregular  porlioni  oceni 
in  the  ribabdi,  Ihete  mutt  be  lorn  off,  and  retnined  to  the  Up  machine  to  be  carded 

The  ttlh  operation  mar  ^  eatled  the  firtl  tpiiutimg  pnetu,  a*  in  it  the  cotton  Bliret 
leceivea  a  twiit  i  vhether  tbe  twist  be  permanent,  ai  In  tbe  bobbin  and  &f  frame,  or  ba 
undone  imioedialetj,  as  in  the  tnbc-roTing  maelune.  In  fact,  the  ekngaled  ili*eii  of 
parallel  GlamenU  coukl  bear  little  farther  exlenmon  without  breaking  asnnder,  nnleM  th« 
precaution  were  taken  to  condense  the  Blamenn  br  a  tliaht  convolnlioa,  and  al  the  same 
time  lo  entwine  them  irMieiher.  The  twiMing  shaokl  positiTelf  go  no  farther  than  to 
lUGI  the  pur|ioee  of  firing  eoheaion,  otherwise  it  wonld  piaee  an  (Aslaele  in  the  way  of 
tbe  future  atlennation  into  leTel  thread.  The  combination  of  drawing  and  (wiatinf;  i« 
what  mainly  characterises  the  spiouint  proeaaes,  and  with  this  fiflh  operation,  thtrelcre, 
eommence*  the  formation  of  yarn.  At,  howerer,  •  indden  eltenston  to  the  wished-foc 
finenen  is  not  praclieable,  the  draught  is  thrice  lepeatrd  in  machine  spinning,  and  after 
each  dmoght  a  new  portion  of  toraion  is  gimi  to  tbe  yam,  till  at  last  it  poMtaset  tlu 
degree  of  fineaest  and  twist  proportioned  In  its  nse. 

The  pTeliminaty  aplantug  proccM  is  called  roriag.    At  first  the  lonjon  is  slight  ia 

enmoitum  la  the  extension,  since  the  solidity  of  the  still  co«tie  sliver  needs  thai  cabesif« 

aid  only  in  a  small  degree,  and  looseneai 

of  textore  mast  be  maintained  to  facililale 

to  the  atmcM  the  farther  elongation. 

Fig.  404  is  a  sectioa  of  the  can  rarinf 

frame,   the   ingenious   iaventioa  of  Ark 

wrighi,  which,  till  within  these  14  year^ 

was  the  principal  machine  for  eoounnni 

eating  the  incipient  torsion  to  the  aposg) 

cord  famished  by  the  drawing  heads,     b 

differs  fnan   that  ftuam   in   nothing   bn 

,  the  twisting  aeehanisDi  i  and  consists  ot 

two  pain  of  drawing  rollers,  a  and  b,  bo 

tween  which  the  sIItct  is  extended  in  the 

asnal  way  j  c  are  brashes  for  cleaning  th# 

roller* ;  and  d  is  the  weight  which  presses 

tbenpper  set  apon  the  lower.    The  wiping 

coven  (not  shown  here)  rest  upon  a  b. 

The  snrioce  speed  of  the  posterior  or  secoof 

pair  of  rollen  is  3,  4,  or  G  limes  greats 

than  that  of  the  front  or  receiving  pair, 

•ceonling  to  the  desired  degree  ofaltenna- 

lion.    Two  drawn  sliTera  were  generally  uajted  into  one  by  [hii  machine,  as  is  shown  in 

the  Bgore,  where  Ibey  are  seen  coming  ftom  the  two  cant  s  «,  to  be  brought  tc^elher  by 

the  pressure  rollers,  before  they  reach  the  drawing  rollen  a  b.    The  ilivei,  as  i1  escape! 

from  these  rollen,  is  conducted  into  the  revolving  conical  lantern  g,  through  the  funnel 

/  at  its  lop.    This  lRntem.eaa  receive*  its  motion  by  means  of  a  cord  passing  over  a 

Cnllcy  Ic,  placed  a  litile  way  above  ihe  step  on  which  it  tnrui.  The  molion  is  steadied 
y  ihe  eollel  of  the  funnel  /,  being  anbraeed  by  a  brass  busk.  Soeb  a  machine  gene- 
rally contained  four  drawing  heads,  each  monntedwith  twolanlemsj  in  whose  side  thaa 
was  a  door  for  taking  out  the  conical  coil  of  roving. 

The  motion  imparted  to  the  back  rollo'  by  the  band  paQey  or  rigger  m,  was  conveyed 
to  tbe  fhint  one  by  toothed  wheel  work. 

The  vertical  guide  pulley  at  bottom,  ■,  served  to  lead  the  driving  band  descending 
ttom  the  top  of  the  frame  round  the  horizontal  whorl  or  pulley  upon  the  under  end  of 
tbe  lantern.  The  operation  of  this  ean-Trame  was  pleasing  to  behoU  {  as  the  centrifugal 
force  served  both  to  distribute  the  soft  cord  in  a  regular  coil,  and  also  to  condense  a  great 
deal  of  it  most  gently  within  a  moderate  space.  VThenever  the  lantern  was  filled,  the 
tenter  carried  the  roving  to  ■  simple  machine,  when  it  was  wound  npon  twbbins  by 
band,  ffolwiths landing  every  care  ia  this  transfer,  the  delicate  leitore  was  very  apt  to 
be  serioualj  injured,  so  as  lo  cause  corresponding  injuries  in  every  subsequEnt  operalitMi, 
and  1:1  the  finished  yarn.  Messrs.  Cocker  and  Higgins,  of  Salford,  had  the  singolar 
merit,  as  I  have  said,  of  snperseding  that  beautiful  bnt  defective  mechanism,  which  bad 
held  a  prominenl  place  in  all  cotton  mills  Irom  almost  the  infancy  of  the  factory  system, 
by  tbe  following  apparatua. 

Tht  BMia  and  Fly  ftaim  it  now  the  tftaX  roving  m^i-iiin*  of  the  cotton  manoTatt 
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MM)  »«kkk  may  be  added,  for  cnne  •pinnuft,  Ifaa  tnle  rarlBf  {tame.    Of  luiba 
^— jjL->-j  Machiae  ai  the  bubbin  aad  Bj  fnUDC,  it  ia  ddI  poMible  to  gite  >d  ade- 
405  qnatelT  detailed  dncHptioD  la  Ibp 

■pace  due  lo  the  lubjret  in  tlili 
Dietionerj.     lis  mechanical  com- 
J  biaitiont  are,  hovertr,  m>  admira- 

ble at  io  reqnire  *Dcb  an  aeGount 
ai  will  make  iu  fuoelioni  iDlelU- 
gible  bj  the  general  reador. 


Ftg,  405  Htbibiti  a  back  tie*  n 
thit  naebine  |  and  Jig.  406  a  leo- 
tioa  oT  fonte  of  the  parti  not  Tar} 
THiUe  in  tbe  ronneT  S^re.  Tbe 
back  oT  the  machine  i*  tbe  aide  at 
which  tbe  cotton  ii  introduced  be- 
tween the  drawing  ratlert, 

Tbe  cant,  or  Iap-bobUn>  filled 
witb  iliren  at  the  drawing  frame, 
are  placed  in  Ibe  aitDntion  RHuled 
B,  fig.  406,  in  rowi  parallel  with 
tbe  lengtb  of  tbe  machine.  The 
iltnr  ^  each  can,  or  the  nniled 
•liTen  oT  two  eontijiioiii  cant,  ara 
eoBdnetcd  upward*  along  the  tnr 
Ace  of  ft  iloping  board  /,  and 
lbiuvl>  ■»  Iron  staple  or  gnide  ^ 
betwixt  the  nioal  triple  pair  of 
drawinn  Tollert,  the  flnt  of  which 
t)  indicated  bj  >>  ^-  In  M-  ^06. 
for  the  purpose  of  sinpUrying  tb« 
flfiare,  Ibe  greater  part  of  IhcM 
rollers  aad  their  sabotdinate  pan* 
are  omillad.  Ailer  th*  sliven 
hare  been  snfflcientlr  axteiMled 
and  attennaled  betweea  the  roller*, 
thef  proceed  forvatda,  toward*  Ike 
■pindles  Hi,  where  ther  recelTv 
the  twist,  and  are  wonnd  upon  the 
bobbins  h.  The  machine  deline 
aied  contains  thirty  ipiitdlea,  tad 
many  bobbin  and  fly  fVanles  eon- 
tain  donble  or  eTcn  four  times  tbM 
number.  Only  a  few  of  the  spin 
dlea  are  •hinra  ia  jIg.  40G,  for  Hat 
of  conftudng  the  drawing. 
Vilk  Kfaid  to  the  drawing  ninelions  of  this  naebine,  I'baTe  aliMdy  glTen  »J 
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cxiduation,  u  ftr  u  tlM  propeitief  and  opeimtioD  of  the  nBen  u*  toueameL  Tkt 
fruu-worlc  or  tbii  put  oT  the  nucbine,  ctUed  tke  ivIkr-Uam,  i*  m  eact-iroB  bsDck  apaa 
wbith  niuG  beaten,  t,  are  mounted  Tor  cairjing  ibe  roUen.    The  Bated  rollen  a  a  a,  Jig. 

•107,  are  conaliiieted  id  fonr  pi«ces  for  Ibe  whole  length,  vbtcb  are  parted  from  Mek 

other  bjr  thioaer  imooth  cjlindric  porlioni,  i,  called  uedu.    Ssveo  weh  parting!  roc 

Ibui  rollers,  and  one  parting  for  two  rollen,  conitilnle  logelher  the  30  Silted  ronert  of 

Kbich  the  whole  leriei  Eoniifla.    The  coupling  of  these  roller  labiliTiBioiw  into  on« 

cylinder,  is  lecured  by  the  atoara  holes  x,  and  ninare  pioi  iffig-  407,  which  fit  into  thB 

407  ko]e»  of  the  ajjatning  aabdiviiion.    Ths 

~  lop  or  preMorv  rollert  b,  are  iwo-fold  otot 

the  whole  tet)   and  ihe  weighted  aaddle 

preaiKe  open  the  beeb  w,  which  coDnecu 

CTery  pair,  ai  was  already  explained  undef 

;Ig.403.    The«eweighUgg,^,40e,  are  applied  ialhii  ailn  Ibe  dratnng^m;  dart 

Ifae  ban  faced  with  Banne]  ba  cleaniag  tbe  lop  rollen,    A  similar  bar  ii  applied  beaeatb 

Oie  rollen,  to  keep  the  Buiiogt  clean. 

The  (Inietiure  and  operation  of  the  iinitdtet  >  maT  be  beat  tindertlood  by  '■'«r'l"hg 

406  the  aeelion  Jig.  408.    Th«j  are  made  of  iron,  are  cylindrical  from 

the  top  down  to  oi,  hut  from  thii  pari  down  to  the  steel  tipped  rounded 

poinM  they  are  conical.    Upon  this  conical  portion  there  is  a  pnlle; 

k,  funiahed  with  two  grooves  in  its  circumference,  in  which  tbe  ecod 

runs  that  cautes  the  spindle  to  rerolve.    The  wooden  bobbin  k  is 

slid  upon  tbe  ejlindricil  part,  which  mast  more  freely  apon  it,  aa 

will  be  preaentjy  eiplaincd.    To  the  bobbin  another  two-gTin*ed 

I  ,     pulley  or  whorl  g  is  made  that  by  means  of  ■  pin  r,  which  pattes 

through  ill  by  removing  this  pin,  the  bobbin  can  be  initanlly  taken 

off  the  spindle.    Tbe  upper  eni^  of  the  spindle  bean  a  fork  1 1, 

which  may  be  fallen  off  at  pleasure  by  means  af  ill  leH-handed 

screw ;  this  foi^,  or  flier,  has  a  funnel-fonned  hole  at  v.    Oae  am 

of  Ihe  fork  is  a  tube,  i,  «,  open  at  top  and  bottom  t  tbe  lee,  I,  is 

added  merely  as  ■  counterpoise  to  the  other.     In  fig.  406,  Cm  tha 

sake  of  clearness,  the  Ibrks  or  Biers  of  the  two  spindles  here  repre- 

senled  are  left  out ;  and  in  ^g.  405,  only  one  is  portrayed  for  the 

same  reason.    It  is  likewise  manifetl  from  a  comparison  of  these 

two  Bgorea  Ihal  the  spindles  are  nlteinatel;  placed  in  two  rows,  so 

that  each  spindle  of  the  back  range  stands  opposite  the  interral 

between  two  in  tbe  front  range.    The  object  of  this  dtittibalion 

is  eeoaomy  of  space,  as  lbs  machine  wonld  need  to  be  greatly  longer 

if  the  spindles  stood  all  in  one  line.    If  we  suppose  the  spindles  and 

the  bobhiot  (both  of  which  bave  independent  motioni)  to  reroln 

■imniianeouslr  and  in  the  sune  direction,  their  operation  will  be 

as  followi :  liie  sliver,  properly  dnwn  by  Ihe  flnted  roUers,  enters 

the  opening  of  the  funnel  e,  proceeds  thenee  downward*  Ihrongh 

tlie  hale  in  the  arm  of  the  foric,  mns  along  its  lube  «,  i,  and  then 

winds  nnnd  the  faobbio.    This  path  i«  marked,  in  fig-  408,  by  a  dot- 

The  revolatioa  of  the  spindles  In  the  above  cirentDstaneea  ell^cts  the  twisting  of  Ihe 
tltvel  inlo  a  lofl  cord ;  and  the  Bier  i,  t,  or  pBrticularlj  its  tubular  arm  t,  lays  this  cord 
npOB  tbe  bobbin.  Were  Ihe  speed  of  Ihe  bobbini  equal  to  that  of  the  spindles,  that  it, 
dU  tbe  bobbin  and  spindle  make  the  same  number  of  tiirua  in  the  tome  time,  ibe  pn>. 
eeas  would  be  limited  to  mere  twisting.  But  Ihe  bobbin  anlieipates  the  flien  a  little, 
that  is,  it  makes  in  a  given  time  a  somewhat  greater  aumber  of  revoluliona  than  Ihe 
spindle,  and  thereby  efledi  the  continnoiu  winding  of  Ihe  cord  npon  itself.  Suppose 
the  bobbin  to  make  40  revolutions,  while  tbe  spindle  completes  only  30 ;  30  of  these  revo- 
lutioas  of  the  bobbin  will  be  inoperative  towards  the  winding-on,  because  the  fliers  Ibi- 
low  at  that  rate,  so  that  the  cord  or  twisted  sliver  will  only  be  coiled  10  times  roaad  the 
bobbin,  and  tbe  result  as  to  the  winding-on  will  be  Ibe  same  as  if  Ihe  spindle  had  stood 
•lill,aad  thebaU>faihBdmade4O~30  =  10  tarns.  The  30  inms  of  the  spindles  serve, 
therefore,  merdy  the  purpose  of  communicating  twist. 

The  monntiag  aitd  operation  uf  Ihe  spindles  ore  obvioB&y  the  same  as  they  are  upon 
the  household  flax  wliedl.  In  the  bobbin  and  fly  frame  there  are  some  eirenmstanees 
which  render  the  eontmelion  and  the  winding-on  somewhat  difficult,  and  the  mechanism 
not  a  little  cranplicated.  It  may  be  remarked,  in  the  Sril  place,  that  as  the  cord  is  wound 
on,  Ihe  diameto'  of  the  bobbiQ  increases  very  rapidly,  and  therefoie  every  luni  made 
round  it  causes  •  greater  IcDglli  of  roving  to  be  taken  op  in  succession.  Were  the 
motions  of  the  bobbins  to  eoutinue  nnchanged  in  Ibis  predicament,  tbe  increased 
velocity  of  tbe  wioding-aB  woild  re<inire  an  bcreased  degree  of  eilenilon^  or  it  wonU 
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■cMi«ton  Dm  ntpMM  df  IV*  coi4,  bwa—  tka  rrant  Dated  loHnB  more  with  mdform 
^ecd,  and  UMrefotc  ddiTcr  ilwijit  ike  lune  len^  of  iliTer  ia  the  budc  time.  A 
it  IhereTore  nteeatary  to  diBinijlt  tke  leloeity  oT  Ibe  bobbint,  or  tlta  nomber  of  thalr 
una,  ia  ibe  now  prapottim  ■•  llteir  diuictef  iaeroMM,  in  mhr  ttial  the  primuj 
nlocitj  nuf  remun  T"'f"t~'  Morcovsr,  it  i*  nqnlate  for  ibe  proper  diitrlbntim 
tt  tke  oord  upoa  Iba  bobbin,  nnd  ibe  tegnler  incRaae  of  its  diuneier,  that  two  of  iM 
toecrauve  eoiiTulniioat  ebaaU  not  be  applied  om  eaek  other,  bnl  ifaal  titer  Blunild  ba 
laid  cloi?  lide  by  side.  Thii  obic«t  t>  attained  hj  lh«  op  aad  down  aliding  motion  of  the 
bokiiia  apaa  the  ipicxUe,  to  the  aanc  extent  m  ibe  length  of  the  bobbia  berrel.  Thia 
ap  and  doTa  motion  muit  beeooic  pnisi«a«ivclT  tlower,  (inee  it  ioereaaei  lb«  dinmeni 
of  lb*  bobbin  al  each  raage,  bj  a  qoaatilr  niBal  to  the  dkueter  oT  the  direr.  What 
baa  now  been  ttaud  cenerallr,  will  bceooie  more  inlelli^ble  bf  an  eiaisiile. 

Let  ii  be  aranuied  that  ihe  di«wui;  rollcn  ddira,  in  10  leeoadi,  4S  inehea  «f 
roTin;,  and  thai  thii  leogih  receive*  30  Iwiita.  Tbe  apiadla  mntt,  in  eaaaeqnenet^ 
make  30  rerolutiona  in  10  leeondi,  and  Ihe  bobbin)  moat  Inrn  with  inch  ipeed,  thM 
the;  wind  np  the  43  iaehei  ia  10  aeeoads.  Tbe  diaader  of  the  bobbin  barreb  beinc 
l|  inchca,  their  circBmrcrcaee  of  eoane  4|  iacheaj  tber  mart  ualte  10  reTOlaliow  noM 
ia  the  nme  lime  than  the  apindlea.  Tbe  eflective  ipised  of  the  bobbin*  will  he  thw 
30-{-10=40  lum  in  10  *eainda.  Should  the  bobbia*  iaereaae  lo  3  iaehe*  dianMUr, 
bj  the  wiadinit-on  of  the  aUTer,  tber  will  talie  ap  9  ioebe*  at  i«eh  Inm,  and  eoo- 
teqnentlT  45  inchn  in  0  Inra*.  Their  speed  thonld  therefore  be  rednced  to  30^=38 
tnrni  in  10  aeeondi.  In  geaeral,  the  eic^sa  in  nnoiber  of  rtTolntioaa,  which  Ihe 
bobbin!  mast  make  orer  tbe  apindles,  ii  inTcreelj  ■>  (he  diameter  of  tbb  bobbin*. 
He  ipeed  tit  the  bobbioi  muit  reiinia  nniform  dnrinf  the  period  of  one  ascent  or 
deuteat  upon  the  ipindle,  and  mast  diminish  at  the  initant  of  changing  the  direetioa 
of  their  op  and  down  motion  g  becaute  a  fresh  range  of  eooTolulions  then  b^io*  with 
a  praler  dimeter.  When,  for  example,  30  coili  of  Ihe  sliver  or  rooTe  are  laid  in  one 
length  of  (be  bobbin  barret,  the  bobbin  miw  complete  it*  Terlieal  moretneuc  np  or 
down,  within  30  seeoodt  in  tbe  Ant  cate  abore  mentioned,  and  within  60  Kcond*  in 
the  second  ease. 

The  moiioni  of  tbe  dmwiog  rolleri,  tbe  spindles,  and  bobUns,  are  prodnced  in  the 
following  manner  i— A  *haA  e",  ftgt,  405  and  406,  extending  the  wbde  length  of  the 
machine,  and  monnted  wilh  a  fl;  wheel  if,  ii  ael  fat  noUon  bj  a  band  from  the  mnniag 
pollej'  upon  the  ibad  of  the  mil^  which  aclnate*  tbe  pulley  a'.  6'  is  the  loo*e  poller 
npon  which  the  bend  i*  ihiRed  wben  the  machine  1*  act  at  rcat.  Wiibin  the  pnllej  a', 
bat  on  tbe  onltide  of  the  franie,  the  shall  c"  cairies  a  toothed  wheel  Ifl  with  50  teeth, 
which  bf  means  of  tbe  intennediate  wheel  c*  lams  the  wheel  d>  apon  the  prolonged 
shaA  of  tbe  backmost  Bated  roller  (mt,  fig.  400.)  This  wheel  dt  hai  nsnaU)'  M  teeth  i 
hot  it  mar  be  changed  when  Ihe  rooTe  is  to  receive  more  or  lest  twisl;  for  a*  the 
spindles  revolve  wilh  nniform  veloeilr,  ther  commnnieate  tbe  man  torsion  the  let* 
length  of  sliver  it  delivered  br  the  rollers  in  a  given  time.  Upon  the  same  shaft  with 
A,  a  pinion  d  of  32  teeth  is  fixed,  which  works  in  a  wheel  yi  of  72  teelh.  Within 
the  frame  a  chan^  pinion  g*  is  made  fast  to  the  shaft  al  fi.  This  pinion,  which  has 
Dsnallr  n-om  34  to  28  teeth,  regulales  the  drawing,  and  Iherebr  Ihe  fineness  or  aainisr 
of  (he  roTing.  It  works  in  a  4S-loolhed  wheel  Al  upon  Ihe  end  of  the  baehmoat  flnled 
roller  a,  fig.  406.  The  other  eitremily  of  Ihe  same  roUer,  or,  properly  speaking,  line  at 
rollers,  carries  a  pinion  2<,  famished  with  26  teeth,  which,  by  mean*  of  the  Inoad 
intermediate  wheel  Iev,  se(s  in  motion  the  piaion  I'l  oT  22  teelh  upon  the  middle  roUer. 
When  the  diameter  of  all  the  drawing  rollers  is  the  same,  soppose  1  ineb,  their  propor- 
titnial  velocities  will  be,  with  (he  above  number  of  teeth  In  tbe  wheel  woik,  if  gi  have 
£4  teeth,  as  1  :  MS:  4*5]  and  the  drawn  diver  will  have  4i  times  it*  original  length. 
Tbe  front  or  delivery  roller  of  the  drawing  Irame  is  of  late  rear*,  nsaallr  made  1}  or 
1|  inches  tn  diameter.  If  625  feel  of  the  sliver  from  the  drawing  frame  weighed  ana 
poaod,  2T90  feet  of  Ihe  ravin;  will  now  go  tn  this  weight,  and  the  number  will  ba 
1-12;  that  it,  1  hank  and  12  boadredtht  lo  tbe  poand.  The  front  pair  of  flated 
rollers  makes  about  90  rrvolnlions,  and  deliver)  2S2'S  iaehea  of  roving  in  Ihe  minnte, 
when  of  one  inch  diameter. 

The  spindles  i  (figi,  4D6  and  406),  rest,  wilh  their  lower  ends,  in  steps  f,  which  aia 
Sxed  in  an  immovesUe  beam  or  bar  n>.  To  piolect  It  from  dust  and  eouon  fihunenti, 
thia  beam  is  fumisbed  with  a  wooden  cover  %  in  which  there  are  small  holes  ibr  Iha 
passage  of  [he  f  pi ndles  right  over  Ibe  sleps.  In  fig.  40S,twoof  the  eight  covers  a,  which 
eoiDpo^e  the  whirie  mage  in,  are  removed  to  let  Ihe  step*  be  seen.  The  cylindrical  part 
of  each  spindle  pawes  through,  a  brass  ring  o;  and  all  these  30  rings,  whose  eentna 
nnaC  be  vertically  over  Ihe  steps  t,  are  made  faat  to  tbe  copping  beam  p.  This  hraii 
i*  *u  called,  becanse  It  it  destined  not  merely  to  keep  the  spindles  nprlghl  b;  tbe  rlagl 
•tteehed  to  it,  bat,  at  the  mow  time,  to  raise  and  hiwei  along  the  tpindlea  Iha  boUiaa 
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wbieh  mt  on  these  Tin^ ;  Ibr  vhich  parpoM  the  Ivd  nda,  or  loolbed  bin  ml  Mt 
Bade  Tut  to  it,  are  deiignrd,  u  will  be  praeati;  txpMuei.  To  effett  the  rcTolgtioa 
•f  the  ■pindlet,  tbere  are  KlUched  to  the  main  sbafl  c'  two  whoiit  or  pnlle]^  t"/",  eack 
bearing  tout  grooTcs  of  eqaal  diameter.  £ach  of  these  pulleys  puts  one  hair  of  the 
tpiadlei  ia  tuolion,  bf  means  of  a  cord,  which,  afler  goioi;  rmad  the  whoils  k,  tnms 
Ibar  times  aboul  tbe  pulleys  ot  the  shaft  t".  Two  gnide  pulleys  h',  each  fonr-grooTed, 
and  two  others  i',  with  a  siD^lB  grooTe,  which  tun  iodepeodently  uT  the  otheis,  npoo 
the  above  shaft,  scire  to  give  the  whorl  cords  the  proper  direction,  at  well  ai  to  1ie«p 
them  tiihL  The  spindle*  rerolve  200  times  or  Ihetetrr  in  the  mianle;  and  thecefore 
impart  iwo  turns  or  twiatt  to  every  tbree  iaeheaoTthe  roring. 

The  revohition  oT  the  bobbins  is  independent  of  that  oT  tbe  spindles,  althocgh  it  like, 
wile  proceeds  fnun  (he  shaH  e*,  and  differs  from  it  in  being  a  eontinuallj  retarded 
UDtion.    The  simplest  method  of  effecting  this  motion,  is  by  n  '   ' 

tin  plats  cone  k",  which  fev^Tei  eqaaHy  w""-  "■■-  -■-"  ^  --■ 

Tbe  ouuiner  in  which  this  opervtM  b  shown  in  seclion  in  flg,  409.  Here  we  per- 
wi*e  the  rod  cp,  which  eitrnds  IVom  Uie  base  toward  tbe  narrow  end  of  the  tmacated 
taae,  and  pt  a  forked  beam  or  carrier  made  fast  to  ihc  shall  e*  by  ■  screw,  which 
...  ..._ L Ts  of  that  rod,  to  obey  the  movemrnts  of  c".    In  the  large  end 


of  the  cone  there  is  aa  apcHore,  thmnsh  which  the  bearer  can  be  «ot  at.  Tbe  smallec 
end  carries  oatside  a  projection  09,  provided  with  a  groDve,  which  it  embraced  by  the 
fbrked  end  of  a  rod  q',fig.  410,  that  lerres  lo  shore  (he  cone  along  upon  tbe  shaft  e*. 
Directly  ttnder  iha  cone,  there  i*  an  npri;hl  round  pillar  f^,  upon  which  the  holder  o* 
of  the  (wo  guide  paUeyg  r  is  sdjuilabte.  A  bar  r<  placed  along-side  of  the  holder, 
preveoU  its  turning  round,  but  allow*  it  to  slide  along  p*  by  friction.  The  weight  oT  th« 
iuMcr  and  (he  pulley  ia  sufficient  to  diitend  the  endlesi  band  n',  which  runs  from  tho 
«Dae  k,  ibronih  under  'be  pulley  f,  and  round  Ihe  small  drum  m'  oa  the  shaft  it.  A 
pulley  or  whorl  t*,  wit),  fbur  grooves,  is  made  fast  by  means  of  a  tube  lo  this  shaft,  Bud 
slides  along  it  backwards  and  (Wwards,  withoot  ever  censing  lo  follow  its  revolnttona. 
The  shaft  poMeases  fbr  this  purpose  a  long  fork,  and  the  interior  of  tbe  lube  a  corre- 
sponding toagne  or  catch.  There  is  besides  upon  the  tube  beneath  the  pulley,  ai  as,  a 
groove  that  goes  round  it,  m  which  the  staple  or  forked  end  of  an  am  like  ci,  fig,  410^ 
made  fast  to  the  copping  beam  p,  eatcbes.  By  the  up  and  down  moTemenl  of  Jwt 
beam,  the  pulley  Is  takes  along  with  it  the  arm  that  embraces  the  tube,  which  thereJbrc 
rises  and  fall*  equally  with  the  bobbin*  h',  and  their  pulleys  or  whorls  g.  This  it 
requisite,  since  the  bobbins  are  mad*  to  revolve  by  the  pulleys  1  >,  bf  means  of  two  endlccs 
•ards  or  bands. 

The  most  intricate  part  of  the  meebauisni  !*  the  aifjustmcnt,  Iff  which  the  rcToIntion 
of  the  bobbins  is  continually  retarded,  and  their  ap  and  down,  or  copping  motion,  aloDg 
tbe  spindles,  i*  slso  retarded  in  like  proportion.  The  verdol  pulley  /'  (towards  the 
left  end  of  the  Ehsft  e)  has  at  its  right  side  a  somewhat  larger  iitc  or  sheave  g'^ 
with  a  perfeetty  aniform,  but  not  a  very  smooth  SDrfaee.  Upon  Ibis  iheire,  a  smaDei 
bstizontal  pulley  x'  rubs,  whose  Upper  face  is  covered  with  leather  lo  increase  thelVietiao 
The  under  end  of  the  ihan  jfi  of  the  pulley  x"  turns  in  a  step,  which  ia  so  connected  with 
tbe  arm  «'  of  the  large  bait  lever  f  V,  that  it  always  stands  horizontally,  whatever 
diiactioo'  the  arms  of  that  lever  may  BMume.    The  shall  |*  U  tteadied  at  (19  If  <m 
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9  tbe  (ul  urn  zi  with  lu  fikkai  ni.  Upm  Jto 
Q  eartiei  «  pvllef  ]F*i  upon  vhieb  •  Mid  foei,  Ihil  U  laade  fift  U 
Ike  bolder  oT  the  iban  yt,  ■nd  kwded  wiU  the  weight  e*.  The  weisht  prewet  lb* 
vaUer  z*  •gainU  the  taroct  ot  %',  in  aDeh  wiae  u  to  effect  the  tie^rve  oT  rrielioa  necewiiy 
■a  ocder  thiit  the  reTolatioa  of  j'  mar  pradnee  ui  ■niniempied  rcToliiiioa  in  x*.  A 
piBUD  1^,  wtwee  IrasUi  na*t  ba  eqaml  ■!  leut  to  the  Mtni-diwDelef  of  (be  itheara  g,  i* 
plMed  npoB  tbe  nnder  end  of  the  thad  )«.  It  hM  Si  leMh,  ud  lake*  lata  a  62-t(ioibed 
horinalat  wheel  **.  Upm  ibc  npper  end  of  thia  wbad  (be  eonkal  piakin  ■»  b  mda 
fm,  wUeb  OMy  te  ehai^  ibr  duiagiaK  tbe  apecd,  but  naoallr  baa  TroM  S8  to  80  taelb. 
Br  tUa  plniM  Ibe  eonieat  vbeel  t*  ii  laraed,  vrbieb  baa  30  1Mb,  and  wbote  abaft  ia  C^ 
nia  dtaft  earriea  apM  lU  oppoaile  e»d  a  aisJeared  pialoa,  A,  whieb  takea  lata  Ibc 
caleuler  wbed  A  Tonned  witb  eoga  like  a  (niadl^  apoa  tbe  long  ibaA  «.  Id  fit-  4U 
tbe  wheel  fi  a  eibibited  with  ila  pioiM  it.  Han  we  mar  renaik,  that  in  Ihe  euea» 
ftreaee  of  the  wheel  there  Ii  a  vacant  plaee,  ^  «oid  of  teeth.  Wbe«,  bjr  the  motion  tf 
tbe  wheel,  tbe  pinioa  ttaaet  oppoaile  to  Ihi*  opeaiag,  it  Inn*  ronW  about  tbe  laii  tiwth 
«r  tbe  wberl,  &Jls  into  Ihe  inalde  of  the  toothed  elrele  icariied  hj  tbe  doited  liaea,  and 
aoa  (trca  now  an  iaTerae  mareneal  to  U«  wbaal  fl^  while  itaair  rarolTea  alwara  in  tha 
Tbia  rerened  meliM  eovlknca  till  tbe  ^ening  f  eome*  mee  wm 


evpoait*  to  the  pnuon,  wbea  tbb  tntaa  nud  aboot  tbe  ktl  toolb  of  that  lide,  and  bagjna 
afaia  to  work  ia  lb*  ext«iM  leelb.  Thu,  br  tbe  naifbnn  motioa  of  di  and  iu 
dqwndut  paiti,  Ike  wbed  fl,  with  iu  ehaA  «>,  rendtrM  altenaleir  to  the  right  haad 
•ad  tba  led.  Tha  Ibb  leeati  may  cnrae,  tbe  ibaft  c*  of  the  pinion  nnM  be  able  to 
tlida  eadwiae,  witbont  loainf  ita  bidd  of  ••  and  K.  Thia  aitjnatment  i*  effected  bf 
plaeiag  the  end  of  Ihe  mU  ihaA,  aaand  t^  la  a  boi  or  boldei  i»,  in  which  it  can  tnro. 
"  '    *     Ha  Tertieal  tube  to  thia  boi,  aa  a  downward  praloagaiton  whieli  ia  fixed 


to  tbe  laa  of  Ibe  conical  pinion  o*.  Fit.  413  abow*  tbU  eonalruetioa  in  aeetioa  npoi 
aa  ealaiKcd  aeale.  Tba  aecond  beam  of  tbe  abaft  neareM  di,  moat  potacat  likewiae  tha 
■eaaa  of  lateral  nolion.  When  therefore  tbe  pinioo  d*  ahifta  throogb  tbe  opeaiag 
at  (be  wheel  f*  ootwarda  or  iawacda,  ila  abaft  c^  maken  •  correapoadiag  HDaU  angalar 
Motion  apoa  tbe  piTOl  of  oa,  b;  neaaa  of  Iha  tnba  <•  |  a*  aad  i>  lenaln  tberebjr  «aa- 
plelelr  ia  gear  witb  one  another. 

Tbe  aboT»de*eribed  alienate  rertdationt  oT  the  wheel  /*  aem  to  ptodnee  the  «p 
and  down  moliona  of  the  hobbini.  The  ihaft  «  baa  At  thia  pDtp.^  two  pinion*  s*  tL 
wbieh  a«clt  it  tbe  radt  leetb  ml  m*  of  tbe  copping  rail  y,  and  tboaalterutelTniaeaaj 
aiak  it  with  tbe  boUint  whieb  real  upon  it.  The  weight  of  Ibe  eoppUg  beam  and  «1 
ita  deraadani  parti,  ia  pobed  b;  two  eoanierweigbta  m*,  whoae  eoida  ran  over  Iha 
pMllera  o(  o«  «•,  fig.  405,  aitd  bave  Ibeii  enda  made  fktt  to  the  (Vame,  an  aa  to  uahe  Iha 
wpwaid  motioa  aa  eaaj  aa  (be  downward.  The  two  npper  paltera  oat  of  tha  three  «f 
«Mh  weight  are  fixed  to  Ibe  ftamei  tbe  under  oa^  roand  whieh  tba  eoid  Aral  rana,  ia 
altached  to  the  eo^^ng  beaa^  riaing  aad  faUlag  aloag  with  it. 

Aa  loDgaa  tbafiietkn  dlMx'  remaina  at  the  tame  height,  the  puller  ^  dcHvei  Hi 
laotiaa  fron  tbeaamecvdeof  Ibeaaidditc^and  tbe  np  and  down  motion  of  tha  coppiaa 
baem  i*  alaa  noHbtnt,  Bat  when  that  dke  aaeendt  io  aa  to  deaeribe  with  ila  edte  a  iinaU 
•vele  apoa  tbe  fhea  of  g,  ita  motion  mnt  beeome  praportiaaallr  more  alow.  Tbb  ia  tba 
aMtbod,  or  principle  of  relardmg  tbe  oopidng  motioaf  of^  bobWaa.  It  baa  beea  dtown, 
bowerrr,  that  tbe  rolalloBof  tbe  bobbini  tbooM  be  abn  retarded  laa  progrearite  naaner. 
TUi  olqeet  Is  efi'eeied  bf  meana  of  (he  tone  W,  wUcb,  aa  the  bead  •  progreRNTelf 
appmachea  lowarda  ita  amaller  diameter,  driret  (be  puUer*  or  whorli  {  of  Ihe  bobbin* 
with  deereaaiag  speed,  thongh  iUelT  more*  ■aiTorolT  qaiek  witb  the  abaft  c.  To  eflbet , 
"  eoac  ia  tbiftcd  leafthwiM  aloag  iUibaft,  while  the  band  mnaiag 
■atinnaDr  in  the  aame  vertical  ptaae,  aad  ia  kept  diatended  bj  tba 
7  a*.    Tbe  fldhnring  Bcebaaiam  aerre*  to  thift  tha  cone,  whieh  may 


..oogic 


SaS  COTTON  ItANUFACTDKX. 

wUeb  bcMi  two  horiMBtal  pn^ogtia^  pnppMi,  MM,  fa  nnda  htt  to  tta  fltirt  Brink 
ftna  of  the  copping  beus  A.    ThrttanhthrabovepgpprtiterlimtiUalrodlrMieiftadf 


. .  .  _    .  __ I,  p*p>,  to  which  IhB  altcniUiiif  nek  bin  f  an  a 

fait.  The  teeth  oT  thaw  nukt  ue  >t  nMqail  dWaacw  fhn  each  other,  and  ai«s* 
arranged,  (hat  each  tooth  of  the  nnder  tide  eorreapoodi  to  the  qnee  betweep  two  teeth 
in  the  upper  aide.  Their  noinber  depaadi  npan  the  nnmber  of  coils  of  roving  that  mar 
be  required  to  Gil  a  bobbin ;  and  eoniiils  in  the  Dioal  machiaea  oT  froin  20  to  22.  Hio 
rod  «•  maj  be  Aided  in  the  pnppet  o>,  like  the  forii  p«  of  the  radi-rod,  upnn  the  tod . 
«■,  and  along  the  iaifaM  i^in^  where  two  wing*  u*  w  art  placed,  to  keep  the  [m\L  in 
a  atnighl  direction.  Upon  the  bar  mi^  there  are  the  pirot*  or  rolen  of  two  stop  catdica 
iM  I*,  of  which  the  npperoKMl  preaaea  merelj  by  its  own  weight,  bat  the  Dndermost  I9 
mean*  of  a  counterwe^ht  jfI,  against  (he  rack,  and  cawea  them  llins  to  lUl  in  between 
tbe  teeth.  la  Jig.  414,  t*  shows  the  pivot  oT  the  eatdi  or  detent  V  ij  iMtt,  Uw 
detent  ilseU*  being  ooiilled,  to  render  llie  constrnction  plainer.  A  pnahing  rod  ti,  npon 
which  there  is  aran  above  at  (■,  that  pasae*  bobiai  the  rack  rod,  between  this  and 
the  bar  m),  hai  for  ita  ab}eet  to  remove  at  pleassrs  the  ooa  oc  the  other  of  the  tws 
eatchet  g  the  upper,  when  the  npper  and  of  tbe  rod  pndtel  agaiut  it )  the  nnder,  br 
means  trf'  the  above  mentioned  inn  A  Both  the  eatehea  are  never  raised  at  o«ee,  bi 
etlber  the  nnder  or  the  apper  holds  tbe  rack  bar  that,  b;  preasing  against  one  oT  tbe 
teeth.  The  veitical  motion  ap  <»'  down,  which  the  rod  9  mnst  take  to  affect  the  lifkiiv 
of  the  eatehes.  Is  given  to-  it  (hm  the  copying  beam  j>  1  linee  npoa  it  a  horimntal  aim 
•*!  Jig.  414,  ii  fixed,  tbat  lays  bold  of  that  rod.  Upon  the  pashing  rod  are  two  ilng^ 
h*  and  la,  each  made  Ikst  b;  a  screw.  When  the  copping  beatn  Is  in  the  act  of  goos 
«p,  the  arm  M  at  tbe  end  of  this  movement,  poshes  against  tbe  ring  kt,  raisea  ap  thK 
rod  A^  and  Ibni  removes  the  catch  ■>«,  Jtg.  410,  ftom  the  teeth  of  the  rod  fS  bdbc« 
whleh  it  Ues  Oai.  At  the  descent  of  the  eopplag  tail.  t»  meeu  the  ri^  bi,  wbea  th« 
molioa  in  tkii  direction  to  aearlj'  eompleud,  drmwi  down  tbe  rod  tf  a  little,  br  tBean*  of 
the  SBOie,  and  therebr  effect*  Ihe  removal  of  tbe  ea^  **,  flg.  414,  ftosn  the  rad  4s. 
Evcrr  time  that  one  of  the  eatehea  I*  lifled,  the  rack  reeovers  ita  Deedoo-to  advanea  a 
liUla  bit  in  the  direction  of  the  amnvg  ao  far,  namajj,  till  the  other  catch  lays  bold  npOK 
the  tooth  that  next  meets  k.  The  reasan  is  thus  mMlfesI  why  the  teeth  of  tbe  n 
and  under  sides  of  the  bar  }*an  not  rigbt  opposite  U  aaeh  other,  bnt  ii 
poaitioo. 

From  the  taek-bar,  the  sliding  of  the  cone  ft*,  and  die  railing  of  the  sbafl  yt,  each  h^ 
nino  to  steps  at  a  time,ispTodaceda*G)llow«t  — 

A  large  rectangolar  lever  (',  v<,  whose  centre  of  taotton  ts  at  pt,  ha*  at  the  apper  end 
of  its  loi^  arm  U,  ■  loog  slot  through  wbich  a  stnd  t*  upon  Ihe  rack  g*  goes,  (tei.  413, 
4I4,,4in,)  so  that  the  lever  mnst  follow  the  notkms  of  the  rack  bar.  Tbe  end  of  llM 
short  arm  of  the  lever  bean,  a«  already  meotioBed,  the  step  of  the  shaft  yi|  bene*  tlw 
Irlelian  disc  2>  nil]  be  raiteii  ia  pnqiortian  ••  the  rack  bar  advaneei}  ud  will  eouM 
nearer  lo  Ihe  middio  pobl  of  g'  1  amseqnenttT,  it*  levolatkn  and  the  sbiAinK  of  tba 
bobbins  will  beetpn  slower.  Upon  tbe  cyOndrieal  rod  n^  the  piece  t>  ■■  flwBisbad 
with  a  long  slot  i*  made  Ikat,  by  Bean*  of  a  tube  1*^  (jlg.  410,)  awl  a  strew.  A  fiafe 
«  a,  which  by  meant  of  the  acrew  not  04  it  made  Ibtt  In  the  tlot,  cmbraaea  Ihe  arm  C  of 
,  Ihe  beul  lever  1  and  a  tube  H  riveted  to  tbe  lurfbca  of  ti,  it  detliisad  to  take  ap  the  draw 
md  })  of  the  cone  k',jtg.  410.    A  weight  /*,  wboae  oori  M  b  amde  fbtt  to  tbe  cyliadii- 

eal  rod  a*,  endeavon  to  draw  this  rod  oontinDallr  in  the  dlreetiaB  of  ll  ~ '' 

M  ofthisarTaB(ement,everT  time  that  Ibe  poshing  bat  >  Ufti    . 


eoaaeqnenco  of  this  arraasement,  everr  time  that  Ibe  poshing  bat  >  Ufti  op  01 
Mttbet,  th«  cone  ft<,  the  Mint  ti  •>,  wid  bf  It  Ibe  rack  bar  g^  «>•••*  )■  "Mi" 
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-- --  ,    -    Tbe  rack  lar,  being 

rotruned  b;  nolfaing,  immedialelT  tlidci  onwards,  in  ecnteqaence  of  the  traction  «f  tha 
wncbl  f<,  and  biingi  tbe  aaehiae  to  repoac  bf  ihii  rerr  moTemrM,  Ibr  whidi  pnrpcwa 
Ae  tallowing  GoiulrnctiiMi  it  ooployed.  A  reclanBalu  lercr  wUch  bu  iia  cenlre  of 
■otion  in  g<  it  auaehed  to  the  tida  face  oT  the  bean  a,  and  bat  at  tb«  end  oT  it*  hori- 
isatal  am  ■  ptilieT  dt,  orer  whicb  tba  cord  ^  of  ibe  coaMerwaiftht  />  it  patted.  The 
ead  oT  tbe  perpeodicDlar  arm  it  ibrked  and  ODbneet  the  loag  •»!  ibu  rod  Jc4,  to  whoae 
■ppoaite  end  (be  fork  !•  it  made  last.  Tbroogb  thit  fiirk  tbe  \mai.  which  paii  the  m^ 
eUae  in  molioa  paMca  down  to  Ihe  pnUey  a<.  Wilk  the  beat  Icrer  another  rod  fi  it 
eonneeied  at  &•,  whicb  lies  upon  the  puppet  ci  with  a  «lot  at  *«,  and  berebr  keept  tha 
lerer  gt  in  iu  aprixht  poailion  notwilhiMndiDg  the  weight  /<.  In  tbe  nKiment  vhcn,  m 
abeve  ilated,  Ibe  rack  1)ar  ft  beeocDPi  free,  the  am  ^  or  iia  fork  pnihet  in  ila  ra^ 


«  aninit  Ihe  under  oMiqae  tide  of  <<,  raitea  thit  rad,  aad  ttaerebr  telt  the  leref  n 

j^ !_i.  —  L__j_  1 L_  ^^  iraetion  of  Ibe  weifbt, driTei  tbe  rodM 

d  Ibnt,  br  DKani  of  Ibe  lack  K,  tbifla  tbe  baod 


five,  whote  upright  arm  bendt  down  b;  Ihe  tnetion  of  Ibe  weigbt,  driTa  the  rod  M 


^•N  the  ioote  pullej  6<.    Bat  the  machine  mar  be  brooght  to  repoae  n 
at  aajr  time  uefely  far  tbifting  Ihe  rod  k<  with  ilw  Iwod. 

The  openlioa  of  (he  bobbin  aad  fl^  rrame  maf  be  fnll;  w^ertlcnd  fiom  Ibe  precede 
aaeriplioa.  A  few  obterTatioos  remain  to  be  made  npoa  tba  eoae  }^,  Ibe  raek-har  jt^ 
aad  Ibe  tpeed  ef  Ihe  work. 

Wbea  vc  kaow  the  diameter  cf  the  empty  bobbiot,  aad  bow  maaj'  Inmt  they  tbonid 
■ike  ia  a  gieen  time  ia  aider  to  wind^oa  Ihe  elirer  delijered  bf  the  Baled  loUett  and  Ibe 
■piadlea;  when  we  euMkler  the  diametera  of  the  tpiadle  pollert ;,  and  a,  u  alto  the 
dram  (>ii,jff.  406,  we  majr  easily  Sad  the  diameier  which  the  eone  most  hare  lor  \im- 
daciaf  thai  nnmber  of  lafat.  This  it  Ihe  diameier  for  Ihe  gnalett  peripb^  of  Ike 
bate.  Tbe  diameter  of  Ihe  mailer  it  obtained  in  Ihe  same  way,  when  the  diameter  of 
Ibe  bobbin*  bdbre  ihe  last  windi^-ot,  at  well  aa  the  aamber  of  tuns  niiiiiti|  in  • 
giTen  tiote,  are  known. 

A  bobbin  and  Ir  frame  of  tbe  coasirvctlon  jail  deaeribed  delirert  from  eaeh  sftedlt 
in  a  day  uf  iwelre  boon,  from  6  to8  Ibt.  of  roring  of  tbe  laeoeH  of  \\  EDglisk  eottitt, 
Om  pertoa  can  inperiBleod  two  framet,  piece  Uie  btokea  tliven,  aad  repUee  the  lUI 
bobbins  by  empty  ones.  The  knt  of  ootion  wool  in  ihit  nadune  ooniMtt  in  Ike  portiaw 
earned  off  from  Ibe  toin  iliTtn,  and  Bial  be  retoraed  (o  tke  lapping  ■aeblne. 

Tte  fimt  Mtin  md  pj  frmmt  does  not  diiler  ewealiaUy  f)«m  Ihe  ptecedlnt  maehittw 
The  roTJBgt  from  tbe  coarse  babUa  and  fly  f^ame  arc  piacnd  in  their  bobUat  in  a  ftnma 
called  tbe  ctmI,  behind  and  nbore  tbe  toUo-  beam,  two  bobbint  being  allowed  for  on* 
iUed  ponion  of  the  rollers.  Tbete  roviagi  are  snitcd  into  noe,  h>  at  to  inereate  Iha 
^formity  of  Ifae  tlirei*. 

Tbe  inreotion  of  Ihe  beanlifbl  madiae  above  deaeribed  it  dae  to  Uestn.  Cocker  and 
Higgias,  of  Maachester,  and  as  lately  tmprored  by  Hcvy  Houldtwattb,  Jan.,  Esq.,  il 
■•y  be  owaideTed  tbe  motl  ingenioatly  combined  appantM  in  tba  whde  range  of  pro- 
dsctive  ittdattry. 

In  Ibe  fine  roving  frame  the  ilirer  it  twitted  in  Ihe  eootnry  direetion  to  that  of  Ibe 
eoarte  roring  fnunc.  For  tbi*  reason  the  position  of  tbe  cone  ii  reversed,  to  as  to  pra- 
lent  in  meeenion  to  Ihe  band,  or  tirap,  diamelen  eonlinaally  graaler,  in  order  that  Ibe 
rotatioa  of  the  bobbint  may  be  accelerated  in  proportion  at  their  tiw  it  inereaiad, 
becante  here  the  flier  aad  tbe  bobbin  tnra  i^  tha  sane  direction,  and  Ibe  winding-oa 
iiefliwledby  tbepreecsaionofthebobtdni  bat  if  tbe  windio^-on  took  place  by  iulhlling 
behind,  at  in  Ibe  eouse  bobbin  and  By  frame,  thai  ia,  if  Ihe  flier  tnmed  lets  quickly  Iban 
the  bobbin,  the  nitaUuT  speed  of  the  bobbin  would  be  nnifcnnly  ratardad  i  in  which  caw 
the  eoae  woald  be  ditpoaed  at  in  Ibe  coarse  frame. 

When,  by  any  meant  wbalerer, «  aniform  length  of  (bread  it  delivered  by  tbe  rollen 
in  n  given  lime,  ihe  bobbin  matt  wind  il  up  at  it  it  given  oat,  and  mutt  iherefore  tnra 
with  a  speed  decreasing  with  the  inereate  of  itt  diameter  by  tneeetsive  layers  of  thread. 
Benee  proceedi  tbe  prtqiesition,  Ihal  the  velocity  of  Ihe  bobbin  matt  be  in  tbe  invctw 
tatio  of  its  diameter,  at  already  explained.  ' 

With  retpeci  to  the  bobbin  end  fly  frame,  Ihe  twirt  is  given  to  Ihe  tliver  by 
■tani  of  a  tpindle^  or  flier,  which  turns  in  the  lame  directioD  with  Ihe  bobbin,  bat 
qaicker  or  slower  than  it,  which  etutbtiihef  two  predicaments.  The  first  ease  it  wbeia 
the  €ieT  torni  faster  thaji  the  bobbin.  Here  tbe  windin{r.an  goes  in  advince,  nt  ia 
Ike  coarse  roving  frame,  or  at  In  thnietle  spinning,  where  the  yarn  it  wound  on  merely 
ia  eoateqacnee  it  the  fKetion  of  the  lower  disc  or  waiber  of  tbe  bobbin  npoa  the 
•oppiag  rail,  and  of  tbe  drag  of  tbe  yarn.  Tbe  teeood  case  'it  where  Ihe  flier  rcrdvti 
M<M«  ilowly  than  Ika  bobbm.    Here  tbe  winding  goes  on  ia  amar,  and  at  Ike  bofeUa 


.nGOLWlc 


8U  COTTON  MANtJFACTUaE. 

tan*  Alter,  it  nmat  rMtife  i  peealiar  notion,  which  i«  imHbnnlT  rettrlnl  in  lh«  Mm 
of  ilt  inereue  tif  diameter.  Tbii  1«  ibe  nu«  with  iht  fine  bobbin  Kad  fly  Tnune.  When 
the  cone  i«  placed  u  in  ftg.  40&,  llic  wlnding-on,  in  eilho-  Ibe  cMuve  or  fine  frame,  n- 
nlla  fmni  the  difference,  whether  gieater  or  leM,  between  the  rotaloiy  ipeed  of  the  Sio' 
and  bobbin. 

The  molioQ  ^  the  bobbin  and  ipindle  it  umnltaneoni,  tnd  tabei  place  in  the  mbm) 
direction,  with  «  difference  Tarrini  more  or  lets  with  Ihe  rarying  diametert  of  the 
bobbing.  To  render  the  mailer  itiJI  elearrr,  iappoee  for  ■  moment  the  ipindle  to  be 
molionleti,  ihrn  Ihe  bobbin  tnart  rerolre  wilfa  such  a  ipred  as  to  lap-olt  the  rovisff  mt 
IVtt  a»  Ihe  rullrra  deliTer  it.  The  rUver  come*  Torwanl  nniformly ;  bat  the  bobbin,  bf 
ita  incrrue  of  diameter,  mnil  rerolrc  with  ■  tpeed  progreitiTtlr  slower.  Now,  anp- 
poie  the  Ipindle  eel  a^whirlin^;,  it  ia  obvioni  thai  Ihe  bobbin  mnU  add  to  Ihe  moTement 
reqniiile  Cir  winding-on  the  iliver,  that  of  the  ipindle  in  the  eaie  of  windiBfc-^n  in 
arrrar,  or  when  it  rollowi  the  Aieri,  and  inhmet  ilt  own  mottoa  from  the  Iwiiilii^ 
luttion  of  Ibe  ipindlrB,  in  the  case  of  winding-on  in  adrance,  that  ii,  when  the  boblnn 
precedei  ni  turns  fngter  than  Ihe  flien;  for  Ihe  diuneler  of  the  bobbin  being  1) 
mebes,  lO  tarns  will  lake  np  4fi  inches.  Deducting  Ihcsc  10  toms  from  Ihe  30  made 
](J  the  fpindle  in  the  nmc  lime,  there  will  remain  for  the  effrctiTC  morement  of  the 
bobbin  only  20tnms;  or  when  the  diameler  of  the  bobbin  become*  3  inches,  9  Inrai  . 
will  lalie  up  Ihe  46  inehes,  if  Ihe  ipindle  be  at  rest;  bat  if  it  make*  SO  itirae  in  Uib 
time,  the  effeclive  velocity  of  Ihe  bobbin  will  be  25  lurnt,  =^30  —  6.  Hence  in  Uia 
fine  bobbin  and  fly  IVame,  the  nnmber  oT  tarns  of  the  epimUe,  nrtmu  Ihe  nnmber  of 
Inmf  made  by  ihe  bobbin  in  eqnal  limes,  is  in  the  Inverse  ratio  of  the  diameler  of  Ihe 
bobbin.  We  thns  pereeiTe,  that  in  the  coarse  frame  the  bobbin  sboold  more  laMer 
than  the  atundle,  and  Ibal  ita  speed  should  always  diminish ;  whiU  in  the  flae  fVane 
Ihe  bobbin  ehonld  more  slower  ihan  Ihe  spindle,  but  its  speed  thonld  always  increaae. 
It  fa  easy  <o  concriTe,  therefore,  why  the  cones  arc  placed  in  revene  directions  in  the 
two  mnehines.  Not  that  Ibis  inTenion  is  indispensably  necessary ;  the  cone  of  Ihe  fine 
roving  frame  mliht,  in  fact,  be  placed  like  that  of  the  coarse  roviiut  frame ;  bul  as  the 
■onion  of  the  ruTinf  becomes  now  considerable,  and  as  on  that  account  Ihe  bobbiB  wonld 
need  to  move  still  faster,  which  wonld  consume  a  greater  qaanlity  of  the  ntoring  power, 
it  hat  been  deemed  more  econnmical  to  give  its  morement  an  opposite  direction. 

We  mentioned  that  Ibe  twist  of  the  sliier  in  Ihe  fine  roving  frame  was  the  rererae  of 
that  in  the  coarse )  this  is  a  habii  of  Ihe  spinners,  for  which  no  good  reason  has  be«« 
givM. 

The  diiirions  of  the  raelt-bar,  and  the  soeeesaiTe  diameters  of  tlie  eone,  mnsi  be 
■iccly  adjnsled  to  each  other.  The  flrst  thing  to  determine  is,  how  much  the  t*A 
■hould  advance  for  every  layer  or  range  of  roving  applied  to  the  bobbin,  in  order  the! 
Ihe  cone  may  occupy  such  a  place  that  the  strap  which  regulates  the  pnlley  barnl  may 
be  at  the  proper  diameler,  and  thus  fulfil  every  condition.  The  eitenl  of  Ibis  pnv 
gressive  movement  of  the  rack  depends  upon  the  fireater  or  lets  taper  of  the  cone,  and 
Ihe  Increase  which  the  diameter  of  Ihe  bobbin  receives  with  every  iraverae,  that  is,  eirerr 
layer  of  roving  laid  on.  Bat  care  should  be  taken  not  to  taper  Ihe  eone  too  rapidly,  eape- 
eially  in  the  fine  roving  frame,  becaose  in  its  progms  towards  the  smaller  end  the  itrm^ 
would  not  slide  wilh  certainty  and  case.  We  have  already  shown  that  the  nnmber  oT 
eflbctive  tnnu  of  Ihe  bobbin  ii  inversely,  as  the  diameter  of  the  bobbin  i  or  directly,  «a 
the  snceesfivr  diameters  of  the  different  points  of  the  cone. 

H>  Konldsworth,  jnn.  Eng.  has  inlrodneed  a  capital  improvement  into  the  bobbin  and 
dy  frame,  hy  his  dilTereniial  or  eqoatian-box  mechanism,  and  by  his  spring  Gngen,  which, 
by  pressing  ihe  soil  rliver  upon  the  bobbip,  cause  at  least  a  double  quantity  to  be  wonad 
opofi  its  barrel.  Wilh  Ihe  description  of  his  patcol  eqnation-boi,  I  shall  conelndo  the 
description  of  the  bobbin  and  fly  IVame. 

Fig.  415  represents  a  portion  of  a  fly  iVame  wilh  Hr.  BaoldswDrth't  inventioa. 
a  11  a  arc  the  fi-onl  drawing  rollers,  turning  upon  tienrings  in  the  top  of  the  maAiae^ 
and  woriied  by  a  train  of  toothed  wheelt,  in  Ibe  way  that  drawing  rollera  are  nsnallj 
actuated. 

From  the  drawing  rollers,  the  fliaments  of  cotton  or  other  material,  1  b,  are  bnKncht 
down  to,  and  parsed  ihroogh  ihe  arms  of  Ihe  fliers  c  c,  monnted  on  Ihe  tops  oT  tha 
tpindlcs  d  d,  which  spirAles  alto  carry  the  loose  bobbins  *  e.  In  the  ordinary  mode  of 
eonstmeiing  such  machines,  the  spindles  are  turned  by  cords  or  bands  pasi<ing  from  ■ 
rotatory  drum  round  their  ret peelive  pulleys  or  whirls  /,  and  the  loose  bobbins  c,  taiw 
with  Ihr-m  by  the  frictioo  of  their  sliKht  conUet  to  the  spindle,  as  before  iskl ;  id  the 
improved  machine,  however,  the  movemeols  of  the  spindles  and  the  bobtuns  are  iiMlt>- 
pendcnt  and  ditiinet  from  each  other,  being  actnalHl  from  different  sonrcee. 

The  main  shaft  of  the  engine  g,  tumed  by  a  band  and  rigger  a  ai  n^nal,  commanieatea 
Biotion  by  a  train  of  wheels  A,  through  the  shaA  i,  To  Ihe  drawing  rollera  at  Ihe 
laferie  end  of  the  machine,  uid  cause*  them  to  deliver  the   filamenta  to  be  twJatwL 
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Ixin^  looK  npCD  tbe  ihill,  and  Mtutcd  br  the  bevel  pUoia  witbln,  m  dcMribed,  h 
nude  to  icTolTe  b;  the  roUtioQ  of  the  wheel  m,  iwlependeal  of  the  ih»H,  tnd  wilb  a 
diflerent  «p«ed  rraoi  the  pulley  bcx  {;  eordi  pauiiig  mm  (bit  pollej  boi  k,  over  guUta 
to  fmall  pulleys  under  tbe  bobbins,  comiBUnicktc  the  notioB,  whitercr  it  may  be,  ot  the 
pulley  box  kf  to  the  bobbin*,  and  caaie  IhMD  to  tnin,  and  to  talcs  up  or  vind  the  yan 
with  a  speed  derived  rrom  this  source,  iodepaiidot  of,  and  different  frain,  the  speed  at 
the  spindle  lod  flier  which  twist  the  yarn. 

Ii  will  now  be  pereeivtd,  that  these  parts  being  all  adjusted  to  accommodste  the 
taking  up  ujOTcmeaU  10  the  twi5ting  or  spinning  of  any  partieahtr  quality  of  yam 
intended  to  be  produeed,  any  variations  between  the  Tehxiities  of  ihe  spinning  and 
taking  ap,  which  another  quality  of  yam  may  require,  ean  easily  be  effeeled,  by  merely 
changing  the  pinion  d,  for  one  with  a  different  nnniber  of  teetb,  which  will  cause  the 
wheel  tfi,  and  the  pulley  box  k,  to  drive  the  bobbins  fbstei  or  slower,  as  would  be  required 
in  winding-on  Ine  or  coarse  yam,  the  speed  of  tbe  twisting  oi  spinning   jeing  the 

The  Toviagi  or  spongy  cords,  ef  greater  or  lets  tensity,  made  on  tbe  bobbin  and  Sy, 
or  tube  roving  frame,  are  either  spun  immediately  into  firm  cohesive  yarn,  or  reeeiTe  ■ 
farther  preparation  process  in  Ihe  stretching  flame,  iriiieh  is,  in  l^ct,  merely  a  mnle- 
ienny,  withoat  tbe  seeond  draught  and  second  speed,  and  therdore  need  not  be  described 
at  present,  at  it  Will  be  in  its  place  sflirwards. 

The  fimuki»g  mackwa  of  a  eolloa  mill,  which  spin  the  cohesive  yarn,  are  of  two 
classcsj  1.  the  water-twist  or  throttle,  in  which  the  twisting  and  winding  are  perfiMined 
timullaneonily  npon  progressive  portions  of  the  roving;  and,  2.  Ihe  mnle,  in  which  the 
thread  ii  drawn  oat  and  stretehei^  with  little  twisL  till  a  certain  length  of  about  fi  feet 
is  extended,  then  tbe  torsion  ii  eanpleled,  and  Ihe  Bnished  thread  is  immediately  wonnd 
npon  tbe  epindlei  into  double  conical  coils  called  eop*. 

The  water-iwist  frame,  so  called  by  its  inventor,  Sir  B.  Arbwrigbt,  hecanee  it  was  fiiat 
driven  by  water,  is  now  generally  superseded  by  Ihe  throstle  frame,  In  which  the  me- 
chanical spinning  fintcn,  bo  to  speak,  are  esseatially  the  same,  but  the  mode  of  coDmu- 
nteatin;  the  motion  of  the  niill-gearing  to  them  is  somewhat  differenl.  Fig.  418  eihibita 
a  vertical  section  of  the  thcotlle.  This  machine  is  double,  powewing  upon  each  side  of 
its  frame  a  row  of  spindles  with  all  their  snbeidiary  partt.  The  botdMDs,  Ailed  whk 
ravings  from  the  bobbin  and  fly;  or  the  lube  frame,  are  set  np  in  the  creel  a  a,  in  two 
ranges,  b,  c,  d,  ace  the  three  usual  pairs  of  drawing  rollei*,  through  which  the  jam 
is  attenuated  la  the  proper  degree  of  fineness,  upoa  [he  principle*  already  explained. 
At  its  escape  frtiia  the  fhint  rrdlers,  every  Ihread  runs  through  a  guide  eyelet  t  <£  wire, 
which  gives  it  the  vertical  direction  dowo  towards  the  spiiidles/,g.    The  spindles  which 

erfbrm  at  once  and  nn interruptedly  Ihe  twisting  and  winding-«n  of  the  thread  delivered 
Ihe  rollers,  arc  usually  made  of  Eteel,  Etnd  tempered  at  their  lower  cods.  They  stand 
at  g  in  slept,  pass  at  e  through  a  hiass  bush  or  collet  which  keeps  them  upright,  and 
revolve  with  remarkaUe  speed  upon  tbeir  axes.  The  bobbins  h,  dMiined  to  lake  up  the 
yarn  as  it  is  spun,  are  stuck  looeely  upon  Ibe  spindles,  and  rest  independently  of  the 
rotation  d'the  spindles  npon  the  copping  beam  I,  with  a  Icathet  washa  between.  Dpcn 
the  top  of  the  spindles  an  iron-wire  fork,  called  a  fly  or  flier,  ^  k,  is  made  faM  I7  a 
,  left-hand  screw,  and  has  one  of  Its  forks  turned  round  at  the  end  into  a  litde  ring. 
The  branch  of  Ihe  flier  al  /  is  tabular,  to  allow  the  thread  to  pass  ihrongh,  and  to 
escape  by  a  little  bole  at  its  side,  in  order  to  reach  the  eyelet  at  the  end  of  Ihat  fbill. 
From  this  eyelet  t,  it  proceeds  directly  lo  the  bobbin.  By  tbe  twirling  of  Ihe  spindle, 
tbe  twisting  of  Ihe  pOTlton  of  thread  between  the  frmt  ndlcr  d  and  the  aoiile  /  is 
effected.  The  winding-on  takes  place  in  the  following  way  t — Since  the  bobbin  haa  no 
olher  connexion  with  the  spindle  than  that  of  the  thread,  it  would,  but  for  It,  renaia 
entirely  motionless,  relatively  to  the  ipiudlc.  Bui  Ibe  bobbin  i«  pulled  after  it  by  Ibe 
thread,  so  that  it  must  follow  the  rotation  of  the  spindle  and  fly.  When  we  eonsider 
that  the  thread  is  pinched  by  the  flronl  roller  if,  and  ii  thereby  kept  fally  npon  the 
stretch,  we  perceive  that  tbe  rotation  of  the  bobbin  most  be  the  resnlt.  Suppose  now 
the  tension  to  be  suspended  for  an  inslaot,  whDe  the  rollers  d  deliver,  for  example,  one 
inch  of  yam.  The  inertia  or  weigbl  of  the  bobbin,  and  iU  friction  upon  the  copping 
beam  I,  by  meant  of  Ihe  leather  washer,  wilt,  under  this  circumstance,  cause  the  bobbin 
to  bang  back  in  a  ttale  of  rest,  tilt  the  said  inch  of  yarn  be  wound  00  by  tbe  whirling 
of  tbe  ny  i,  and  the  former  Icorion  be  restored.  The  delivery  of  (he  yarn  by  the  drawing 
rollers,  however,  does  not  lake  place  inch  after  incb,  by  starts,  but  at  a  certain  eaatinn- 
oui  rate  t  fVom  whence  resulls  a  continuous  retardation  or  loitering,  so  to  speak,  ef  the 
bobbint  behind  the  tpiodles,  just  to  soch  an  amount  that  Ihe  delivered  yam  it  wound  op 
■t  the  same  time  during  the  rotation. 

This  proeett  in  spinning  is  essentially  the  same  at  what  occurs  in  the  fine  bobUn 
and  fly  frame,  bnt  it  here  simplified,  as  the  retardation  regnlates  itself  aeeordias  h 
the  diameter  Of  the  bobbin  by  the  drag  of  Iho  thread.    In  the  fly  flame  the  ei    * 
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it  ii  uiiai  Tj  to  gilt  the  bobhiat  ttui  indepoidinl  Btonaent  of  rotmtiaa 


The  vp  aad  (bw«  uMiM  of  the  tebbJDi  alon;  the  iptadlM,  which  i*  required  ttx 
the  tquMl  dutribatioa  of  the  jmn,  ind  mul  bave  Ibe  nine  rmnge  m  the  leigth  of  tlia 
habbJB  tamb,  it  petfonned  bjr  the  fcUavinsr  meehuiim.  ErdrT  capping  nil,  1,  !■ 
■■de  ftst  la  K  bar  M,  and  thk,  which  didei  irt  a  Yertical  |rDOT«  «r  ilol  ai  the  end  cf 
the  &«me,  ii  eonaected  by  ■  itri  a,  with  an  eqial-aimed,  moTtable  kitt  o.  The  rod  f 
Mniea  a  weigbt  r,  toipended  (Von  Ibi*  le*er ;  aaother  i«d,  f ,  eonaeeti  Ihe  great  levw  • 
with  a  uaaUer  oae  «,  t,  apoB  which  a  hean-«hBp«l  dlae  or  piiller, «,  woriii  fmn  Mow 
al  i.  Bf  th«  ratalioa  of  the  dite  «,  the  ana  t,  bdaf  praMod  coutanUr  down  npoa  it  hy 
Ihe  TMMiion,  the  weighl  r  natf  alienatdr  riai  aad  fall  i  aad  thx  tba  e^tplnir  raO  /  mail 
obTJoadrtDOTewithlhebobUaeAnpaDddowB)  thebobUunponeHiide  ofthe  ftamc 
nia;,  m  IhoM  apm  the  Mher  tlBk.  StrkUr  euaiidered,  thit  eoppiM  motua  ihaaU 
haeaqie  *loww  m  the  wiadlaf-«a  pniMeda,  u  In  the  Br  roFiag  frame  |  bat,  na  aceosnt 
<f  Ihe  UMllaen  of  the  Bnithed  thread,  (bis  construction,  which  woald  reader  the 
■■diiiie  eoBidiealad,  i*  withoM  iaeoBTeDieace  Deflected,  with  the  rtanlt  merelT  that  Ihe 
«■«  of  the  ram  are  (BceeMJTelr  more  tpaiaet]-  laid  oa,  at  the  AiMMler  of  the  bobta 

The  ■naremenl  of  the  whole 
which  drJTM  the  ipitidles  by  m 
with  a  tmall  poUer  or  wlMrf,  w,  it  ill  lower  part,  and  a  particnlar  band,  which  goci 
tDood  thai  whvr  or  whorl,  and  the  dram  y.  The  bandt  are  aot  drawn  tense,  bnl  bang 
down  in  a  Kimewbal  tlantinK  direction,  heini;  kept  distended  onlf  b;  their  own  weight, 
nns  cTery  qiindle,  when  itt  thread  breaks,  can  readilr  be  stopped  aloae,  b;  applfing  a 
ilirti  prettare  with  Ihe  hand  or  knee,  Ihe  band  meanwtafle  gliding  lootelf  roand  the  whvl. 
llie  Telodliet  of  ratalioa  ot  the  three  drawing  rollers  are,  aceording  to  this  arrange- 
mrat,  in  Ihe  proportion  cf  1  :  l^  ■  8{  and  as  tbcit  diameien  are  the  tame,  namely,  one 
inch,  the  elongation  of  Ihe  yam  in  tpinniog  is  ei^hi-foM.  IT,  for  example,  ihe  roTlng 
was  of  the  nunber  4|,  the  yarn  would  become  No.  36.  The  extention  of  the  threaS 
may  be  changed  by  changing  (be  wheels  of  Ihe  drawing  rollers.  To  pereeire  Ihe  powtf 
of  this  change,  lei  ns  pat,  for  example,  it  the  place  of  the  iS-toolhed  wheel  of  Ihe  back 
roUen,  a  wheel  with  IS  teeth  {  we  ihtll  God  that  the  elongation  will  amount,  in  thai 
ette,  orOy  to  T|  limei,  wheoce  the  namher  ct  the  yam  woidd  come  ont  32  =  7t  X  4|. 
The  extention  by  Ihe  (hroslle  is  extremely  raiious :  it  amonntt,  in  tome  easet,  to  oiily  4 
timet ;  at  others  to  ID,  12,  or  cren  IS. 

The  copping  motion  of  the  bobbins  it  prodoced  in  eonieqaeace  of  a  berel  pinion  wark> 
fcig  ID  a  small  berel  wheel  upon  an  apri^ht  ihaA )  while  Ihit  wheel  giTcs  a  ^ow  ootioa 
bymeaaa  of  a  worn  icrew  to  Ihe  wheel  of  the  heart-shaped  palley  «,jfg.418L 

418  The  dnring  pulley  makes  about  600 

turns  in  a  miDute )  and  as  the  diameter  of 
Ibe  dram  y,  fig.  418,  it  lix  timet  the  dl- 
nmaler  of  the  spfaulle  wharret  u,  it  will 

Fire  3600  turns  to  the  toindle  in  that  time, 
r  the  pulley  be  driren  faster,  for  eiampli^ 
TOO  timet  in  a  minnte,  it  irili  increase  the 
rcTDlntioos  of  the  spindlet  to  4200.  TIm 
degree  of  twist  which  will  be  thereby  im- 
parted Id  the  yam,  depeods,  with  like  tfeed 
^■pindlet,npon  Ihe  rate  at  which  the  soft 
yara  it  ddirered  by  the  drawing- rollert  i 
for  the  qokker  Ihia  delirery  the  qnidier  it 
the  wia£Bg'«a,  aad  the  lett  twist  goes  iaio 
a  giren  leagtb  of  jam.  If,  for  example^ . 
the  front  niUert  d  tara  24  timea  in  a 
minute,  giving  out  of  eoona  72  inchet  of 
yaiB  in  thit  time,  npoa  whieh  the  3600 
reTolDtions  of  the  tpiadle  ore  expended, 
there  will  be  M  iwistt  to  every  inch  <t 
jara.    By  changing  Ihe  wheel-work  of 

reaier  or  imaiier  wn ■"--  —'-'•—  -' ■—  ■-- 

,,  that  of  the  drawias 

be  modified  at  pleaaore. 

lite  Domber  of  spindles  in  a  throstle  frame  IS  feet  long  it  aboni  SO  on  each  side. 
The  drawing  rolkrs  are  coupled  together  at  b  the  bobbin  and  fly  ftame,  so  thai  each 
TOW  foimt  one  condnnoat  cylinder.  There  It  a  complete  roller  beam  on  each  tida^ 
each  tt  the  tollera  of  the  IVont  row  It  prated  br  Its  top  ndleri  with  a  weight  of  tea 
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twdTC  poiuhIii  bat  thofB  (f  tfae  middle  >nl  back  mra  lifi  irrtfllit*  nf  nilj  "Ml  pnni 
tn  the  tbriMtlei,  there  U  •  guide  bar  which  bBTenei  a  miall  waj  boriicnlallf  to  the  kA 
tnd  light,  in  front  of  th«  roller  beam,  to  lead  the  thread  along  diflerenl  poiDU  of  the 
nllen,  and  thni  prerent  the  leBlhci  i^  the  top  onet  ftom  being  gnored  b;  it*  coulaBt 
[OTHDre  in  one  line. 

For  the  KTTice  of  240  apiadle*,  in  two  doable  ftaiiiea,eaflToa>g«aiian  Bad  an  aaial- 
•Bt  piecer  are  lulScienU  Tb^j  mend  the  brobea  end*,  and  icplaoe  the  cmptj  botMu 
in  the  creel  with  fhll  mca,  end  the  full  bobUnt  of  the  throatle  tq  empty  one*.  Thr 
*i*eimce  quantity  at  yan  tuned  off  In  ■  week  of  69  hoar*  i*  aboat  34  hank*  per  ipiadta 
•r  30'i  twiit.  ThtMtle  yam  >•  of  a  firm  wiry  qnalily,  adapted  to  the  warpi  of  ructtaM 
•>d  other  tlrang  itnff^  at  well  «■  to  the  maniiTaclnre  of  atockingi  aod  *ewing  thread. 

There  are  many  nodifieatJMU  of  the  throttle  (yuem  beiidei  the  one  abore  de*ctib«d| 
the  most  celebrated  of  which  are  Danforlh'a,  called  the  Anwrkao  ibtoetle,  MDntgoaiery'% 
Ud  Gore's.  I  mntt  refer  for  an  acconnl  of  Ihem  to  mr  work  entitled  "  The  Cottw  H*> 
nofactnre  of-  Great  Britain,"  where  they  are  minnlely  dcteribed  and  iUnttntted  wJIk 
■cenrate  figure*. 


inled  with  from  240  t 
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Fig.  419  reprcKnt*  Ik* 
original  jam^  of  Ibl- 
greare*,  by  which  odb 
penon  wai  enabled  to 
Ipin  fi«m  16  to  40  thread* 
at  once.  The  loft  eord* 
of  raring*  wonnd  in  doa- 
ble conical  eop*  apoa 
■kewen  were  placed  i> 
the  indtned  frame  at  c; 
the  ipindla  for  firal 
twitting  and  then  wind* 
ing4n  the  tpna  yam 
were  tet  nprighi  in  iteps 
and  boahe*  at  a,  being 
.  __.  Ibmtihcd  near  their  lowtr 

endi  with  whorb,  and  endle**  cordt,  which  were  driven  hf  paning  ronad  Ibe  )o^- 
reTol*ing  dram  of  tin  plate  ■.  n  it  the  clup  oi  clore,  baying  a  handle  Ibr  lillii^ 
it*  opper  jaw  a  little  way,  in  order  to  allow  a  few  inctae*  of  the  toft  roring  to  be 
""  intndnced.      The    com- 

pound clore  s  bring  now 
pnihed  forward  npoa  it* 
friotioB  wheel*  to  a,  wb* 
next  gndnally  drawn 
backward,  whik  Ibe  ■pii»> 
die*  were  made  to  rerohe 
with  pnper  tpeed  by  the 
right  hand  of  the  oper*- 
tirelnming  the  Qy-wheel 
B.  Whraeyer  one  ilr^A 
wa*  thereby  ipan,  tka 
clove  frame  wat  aUd 
home  towards  A;  the 
ipindle*  being  simalt*- 
neontly  wbiried  aioirir 
to  lake  np  the  yua, 
which  WB*  laid  on  In  B 
eonieal  cop  by  the  dee 
depreteion  tt  the  raUer 
wire  at  a  with  the  apin- 
ner't  left  hand. 

Fig.  430  it  a  diagram 
of  Aikwright'i  origioal 
wottr  -/remt  ipinnin^ 
machine^  called  «fle^ 
mtd*  tk*  waMr.ftfW 
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■  Ibe  cml  A  A,  hive  Ikrir  cBib  led 
throogh  belveen  tbc  Ihree  mu  of  iwiii 
ToUan  below  b  a,  tlimec  doim  Ihnnfh 
ttas  erelM  hodk*  apoo  ilw  end  of  Ifae  lias 
of  the  tpindle*  c  aod  finallv  BttBchnl  la 
their  bobbin!.  1^  (pindlei  being  drJTm 
br  (he  band  o  d  upon  their  lover  part,  eo*. 
tiouoDilT  iviil  aid  wind  (he  fiaiihed  jtn 
•pon  the  bobbini)  eonitiluiinf  the  Ant 
■nremitling  antooalic  maehiai.  for  tpuini>s 
which  the  worid  ever  aaw. 

ConlrMt  with  the  above  •dniraUe  wj*- 
ten,  the  primitiTe  entlan  wheel  or  India,  m 
repreaented  in  Ibe  anaeied  figure  421.  Br 
the  aid  of  mechanical  Gagen,  one  Bafli^ 
maa  al  hii  mala  can  tnra  off  dailj  dN>re 
jam  and  oT  Ihi  Sner  quality  Ihai  SOO  tt 
ra  oT  Hindoatan. 

a  of  the  mile,  w  which  Itt  jriaeipal  puta  nn  Aowbi 


Tit  na^iDe  eoubta  of  two  Bwla  paita  g  a  flied  one  eorreapoBding  fn  lonte  MM* 
MR  lo  Ibe  walerfVaine  or  Ihrotlle,  aiid  a  ntoreable  one  cormpondlnf  to  the  jenaf. 
"Dm  Ant  eoBlaiiii  in  a  anilable  frame  (be  drawing  roller-beam  and  tbe  chief  tDoriof 
Bachinery:  the  leeond  is  called  the  carriage,  in  which  the  remainder  of  the  moring 
Becbaaism  and  Ibe  iptndlea  are  mounud. 

Tbe  Tranie  of  tbe  fixed  part  eoniisttaf  (wo  aprighl  iidei,and  two  or  more  intermediatt 
parallel  bearing  upon  whieb  the  horiiaalal  roller  beam  a,  the  baaiaoflhe  drawing  nil  lera 
iatnpporteJ.  b,  c,  ^  are  the  (bree  ranges  of  fiuled  iron  roller*;  (,/,g,  are  the  upper  iron 
rollera  covered  with  leather;  A,  Ibe  wixxten  wiper-rolleri  covered  with  flannel,  which 
being  occuianallf  robbed  with  chalk,  imparti  aomc  nf  it  In  Ibe  pretiore  rfrflen  benealk, 
n  aa  lo  prevent  iha  cotton  IkmenU  adhering  to  Ihem.    The  rolleri  are  made  tkrao^- 
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•at  tbe  rtdb  Imith  oT  lb«  male  in  poitloiu  eonuuuis  lii  flutiiip,  wtiicb  ire  ca*qM 
toKcther  bjr  KlDarad  emit  Itlad  into  qnmra  hold. 

Th«  (keweti  upon  wbicb  tke  bobtnu  coDlBining  the  roringi  fam  the  bobbin  and  flj 
or  UicuUng  fhune  are  (M  np,  are  teta  at  ni,  ai,  ai,  nmnscd  in  tbiec -row*  in  tb« 
creel  >.  T!ie  ■oft  tfareecU  nnvoand  from  these  bobbini.  In  Uieir  wm;  to  the  dnwing 
idUoi,  pMa  Ant  thimigb  ejeleti  ia  tbe  endi  of  the  wiie  anni  b\  then  Ihnmgh  Ibe 
Tusi  or  ejes  of  the  gaUm  bar  «,  ud  enter  betwcni  die  back  pair  at  rollen.  Tb« 
anmber  oT  tbeM  bobbini  ■■  equal  to  the  nnmber  of  ipindlei  in  Ou  mnle,  and  twice  ai 
frcaL  a«  tha  nnmbeief  Hated  poitionaef  the  rdJert!  for  two  Ikread*  are  a«ti){na<I  to 
each  portioa. 

Tbe  earriace  emtiBli  of  Im  eail-iron  lide  pieces,  and  lereral  cut-iron  intennediate 
timilor  pieer^  taeh  u  f>,  which  all  lonther  are  irwde  fasl  to  the  planks  lii,  c>,  da.  The 
lop  iaeaiciWla  with  the  idaaki*.  The  carriage  ram  bf  mMnsoTits  cait-iron groond 
whecli,  apoa  the  ca•^iIon  railwai  li,  wfawh  is  Eied  level  on  Ibe  floor. 

The  iptndk*  Mand  upon  tbe  carrioie  in  a  frame,  which  consists  of  two  slant  rails  x^ 
s^  eooaeeicd  bgr  two  slender  rods  lr>,  and  which  fnme  maf  be  set  more  or  lets  obliqnclf. 
The  lower  rail  earriea  the  brwl  steps  for  the  points  of  the  spindles  b*;  upon  the  upper 
Tail  bras  alipa  are  tied  pieroed  with  holes  through  which  the  tops  oT  (he  spindles  play. 
Tbe  tpindlea  are  ai  uaaal  made  of  steel,  peil'ect^  atraitibl,  tuned  trniT  roand,  ni  an 
•11  arranged  in  one  [Jane.  To  each  of  them  a  small  woodenior  MM-iron  whorl  gi  ia 
Dmde  fait.  They  are  dislribated  into  groapa  of  24,  and  the  whork  are  arnnfred  at 
inch  diff^renl  heights,  that  oa]j  two  of  them  in  eaeh  gronp  are  npon  a  lerri  with  each 
other.  A  small  bras*  bead  A>,  which  e*err  spindle  ha*  beneath  Ibe  np^r  slant  rail  of 
the  rreme  It,  prevents  their  tiltiog  dowa  inlo  the  itep,  dniing  their  rotation,  or 
sliding  off  their  cop  of  jiarn. 

cs  are  drutps,  mounted  in  the  carriage  ia  •  plane  at  right  anglea  to  the  phne  U 
which  the  spindles  are  placed.  Al  lop  the;  hare  a  double  gmrn  Bx  a  eocd  to  ma 
in,  and  the  motion  which  they  iceeive  from  the  great  fly  wheel,  or  tfan  of  the  mnle  (ant 
*isihle  in  this  view)  they  impart  to  the  spindlea.  Sach  a  drnm  is  sssi^ned  lo  every  24 
■lundleai  and  Iherelbre  a  mala  at  480  apindlea  contains  SO  dnuni.  In  tbe  middle  vf 
the  earriagc  is  seen  the  htuiionla]  polley  fes,  famished  with  three  giDovcs,  which  standi 
in  a  line  with  the  dmms  et. 
The  motion  is  givcD  lo  the  drams  c*,  upon  Ihe  right  hand  halT  of  the  earntge,  by  a 
'  lingle  endlees  b«i^  or  cord  which  proceeds  IVom  the  middle  groove  of  the  poDey  lb. 
Tbe  rotation  of  the  spindlea  is  produced  by  a  slendn  cold,  of  irtiieh  there  arc  12  upoa 
each  dmm  c*;  beeabse  every  aneh  cord  nea  ronad  the  dram,  and  alio  every  two  wharrca 
which  (tand  at  the  Hmc  level  npon  the  spindlea.  It  ia  obvioa*  that  the  drums,  and 
conteqnently  the  spindlea,  must  conUnne  to  revolve  at  long  at  tbe  main  rim  t£  the  mnle 
is  toraed,  whether  the  carriage  be  at  reel  or  in  motion  upon  itt  railway. 

If  we  enppoM  the  carri«ge  lo  be  ran  in  to  its  standing  point,  or  to  be  pashed  homo 
to  the  spot  fron  which  ii  starts  in  spiiining,  itt  Iwck  plank  d*  wiD  strike  the  pMl  qe 
npon  the  fixed  I>aaie,  and  tbe  points  of  the  ipiDdlc*  will  be  close  in  front  of  the  roller 
beam.  The  rollers  now  begia  to  turn  and  to  deliver  threads,  which  receive  ioimcdiatelr 
a  portion  of  thdr  tnlst  Gmn  the  tpindlea;  the  carriage  retires  fhmt  tbe  roller  beam 
with  tomewhal  greater  speed  than  tin  ntface  apeed  of  the  front  rollers,  vAereby  Iho 
threads  receive  a  eertun  d^ree  d'  ^retching,  which  afliecta  most  their  thicker  and  leaa 
twisted  portions,  and  thereby  eontribatet  greatly  lo  tbe  lavelneta  of  the  yam.  Wheo 
the  carrugfl  hat  run  oni  to  the  end  at  it*  eooiae,  or  hat  completed  a  stretch,  Ihe  Ruled 
ruUers  modenly  ceatc  to  revolve  (and  eooietlinet  even  befbreband,  when  a  second 
itrHdi  it  to  be  made})  but  Ihe  spiadlet  eootintw  lo  wbiri  till  the  Ifally  eitended  thr«ada 
have  reeeived  Uv  proper  second  or  afler-lwiit.  llien  the  carriage  must  be  put  ap,or  itm 
bad  towards  the  rollers,  and  the  threads  moM  be  wound  upon  the  qdndles. 

This  is  the  order  of  movements  which  belong  to  the  mule.  It  hat  been  shown  how 
tbe  rotation  of  the  spindles  is  produced. 

For  winding-on  the  yam  the  carrii^  has  a  peculiar  apparatus,  which  we  shall  now 
describe.  In  front  of  il,  thnn^h  tbe  whole  extent  to  the  riiifat  hand  as  well  at  the  leA, 
a  tlondcT  iron  rod,  di,  mu  horiiontally  along,  in  a  line  somewhat  bi^ei  than  the  nid- 
dle  of  the  copinng  portioa  of  the  tpindles,  end  i*  supported  by  several  props,  inch  aa 
•).  Dpcn  each  cod  of  the  two  rods,  di,  there  is  an  aim,  g*  i  and  betwixt  these  arms  aa 
iron  wire,  called  Ibe  capping  wire,  />,  is  stretched,  parallel  wilh  the  rod  ds.  For  the 
sappOTl  of  this  wire,  there  are  several  slender  bent  arms  h»  extended  from  the  itid  dt 
at  teveral  pcdntt  betwixt  tbe  straight  arms  is.  The  rod  ds  hu,  besides,  a  wooden 
handle  at  the  place  oppoaite  to  whQ«  the  spmoer  Elands,  by  which  it  can  be  readilj 
arasned.    This  movement  is  atqdied  at  the  leh  division  of  Ihe  machine,  and  it  is  con 

Ed  lo  the  right  by  an  apparatus  which  resembles  a  crane's  biU.    The  two  atat, 

_  .  a  tke  middle  cf  the  machine,  project  over  the  rods  ds,  and  are  conaeeted  I9  hinges 
With  two  verlieal  rodt^,  which  bang  together  downwarda  in  like  maaaer  witk  two  anna 
^  pmceading  &on  a  boricoDtal  axis  ks. 
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tr  ■«■■  tf  Ibrt  wftmnfi  dM  ran  kwmd  apM  IIm  qfadlM  b  Ihe  MbwMf 

WTi —  A*  iMf  M  ihr  mnmUu  and  twiKiBV  i«  a«,  ih«  tkiwdt  Awa  m  eUoM  aaitk 
witb  tke  tpiadles,  and  ilMi«b]i  ■U^  eoatfaMllr  oier  tlwir  mcath  nuadcd  lipi  dariaf 
adrreTolntioa,vliluWtlwpaMiNUtjorcoiUi4«pMtk«m.  Wbca, boweiw, lk« ipla. 
riig  fitmm  it  MMplcMd,  Uw  iptaMr  mUm  Ibe  canta^  *<»■  Ui  kA  haad  aad  ptiAet 
k  back  W«a(4i  Uw  raOtr  baai^  whila  wHh  Iin  rif^t  hand  b*  tanw  iwiad  the  handk  at 
lh«  ria  or  flr  irtnl,  and  coMefaeallr  ike  tpiadkt.  At  th«  mow  Umt,  bf  mrtrnt  tit 
Ike  kaodle  apaa  tke  rod  4*,  be  movea  the  eoppaf-wire/i,  u  tb*(  il  pnswa  dowa  all  tke 
tbieadt  at  oaee,  aad  pfaMM  Ikctn  ia  a  dbvetkn  ecaiix  perfcndlenlar  to  ihe  epiedleei 
ufbowa  brtkedDMd  Uney*.  Tbat  ihieiBOTtmnttif  ikeeop^ag  wire,  b«wever,  aef 
lake  place  witkoat  Iqaiy  Id  tke  T***?  >>  i*  aeceaMiy  to  lani  Die  rim  befimkaad  • 


SSi 


opeiatkn  called  ki  t«efaainl  laaitiiife  the  badHif  ^ 
B  NMe  avon  Vkiek  Ike  Ikicadi  tkoaM  be  waand,  fa  eider  to  £ano  a  eaaieal  eap  ope* 
ttdadLe,  ie  kil  kf  depreiilag  Ihe  eoppiag  wiia  la  nrioM  am^ce,  aiedr  (radaated  bf 
■a  eaperieaecd  eye.  Tbii  lUler  wire  doae  b  aet,  kovrvar,  Nffidenl  fee  tie  parpoea  <r 
«iBdm«-oa  a  aecadr  *"*>  —  Ot*"  v*  ahnTi  eome  kmae  tkreade  wkkh  il  caaaot  rwdi 
wftkoot  braddaf  oiben. 

AaMkef  win  eaUed  tk«  MUttr-/alkr,  t*,  nnM  be  applied  udn-  Ibe  tkreada.  It  may 
beimlied  laaa  eleeatjoo  limited  b;  Ibeanaalar  fieeeyi)  aad  i*  eaonlerpoked  hj  a  very 
liM  «ei^l  atf,  appHea  throafb  tbe  beat  lever  ■•,  which  tnnu  apan  Ibe  fateram  M, 
Tkia  wlriet  wkkk  aptUet  bat  a  featle  prcaare,  «l«ei  teaeioa  to  all  (ke  thread*,  aad 

'-' -alari;  iM»  Ike  bcigbt  and  i»ge  eT  tke  feller  /•.    Tkii  wire  vaal  ba 

:,  wbenern  the  carriage  approaehet  ibe  roller  beam.  At  thii  i»Ma^  a 
._  meaeeat  tkeralen  bMtia  agaia  l»  ra*al*«,  and  Ike  carriage  Naanca  it« 
. .  .  ae.  Theae  netloaa  en  perAriMd  by  tbe  aaMoMUie  naehlMfT. 
neea  la  a  WOc  acMatrie  poller  meebaaiiM  ftr  maviaf  Uw  gaiile  beam  l»  aad  n» 
with  the  eoA  rarai,  h  tk«r  aMer  betvaen  tbe  back  roller*.  Oa  tbe  right  haad  ead  tt 
Ike  teA  iiAer  tkaA,awniB  tcrewk  flwMd  wkkh  wodia  ieW  tk«  oUtqaa  teeth  of  a 
ptaloa  attacked  to  tke  cad  ef  tke  gaide  beam,  ia  wbkh  thera  ta  a  ecrki  of  koki  Ito- tka 
pemaga  of  Ihe  lk>eaidi^  twa  thread*  beiag  aeeined  to  each  lated  roUer.  lathe  flat  diia 
of  tke  piaioa,  aa  aeentrk  pia  ttand*  ap  wbkb  take*  talo  tke  jainted  lever  npoa  tke  cad 
cT  Ike  faUe  boim,  aad,  aa  il  rerolTca,  poabn  ikat  bean  alieraaklj  to  ih«  left  and  Iha 
right  Iqr  ■  (Dace  tqnal  to  lU  eeeeatrkily.  Thh  mMioa  la  exaeedleglr  akw,  ilBee  Jbr 
eack  reralauoa  oT  tbe  bade  roUce,  tbe  pioioa  adraacm  aalr  by  aaa  tooth  oet  of  Ike  M 
wfcid  are  CM  Id  ib  dieidetaaca. 

Alter  coaotiag  Ike  mmker  of  (eetk  In  tke  diflcreat  wheel*  end  pfaiidn*  oT  Ibe  mak,  ar 
■UMBilag  their  rtlatiTt  dbmcttra,  il  b  ca*y  to  eompale  tbe  eileaaion  nd  twial  of  tba 
__j  _i_.         ...  . M  k  gt¥eB  to  aieenaia  their  maikeUbk  Tela*     '-■■-- 


back  aad  middk  ralkr  tbi«e  qntrtera  of  aa  iacbi  Oai  ol 
whkb  eate  the  drawiag  b  therebr  iacreaafd  1|  times, aad  7|X  U- 10.  ITthcTOTtag* 
k  the  ereri  bobbia*  hare  heea  No.  4,  the  rara,  eflcr  paauag  Umragh  tke  nlkr*,  will  bv 
Ho.  W.  By  altering  tbe  ebaage  ptatoa  <aal  ririUe  Id  ibb  view)  tke  ftutteia  say  be 
ehaogcd  within  coiaiD  limiu,  bj  alteriag  Ike  rektire  ■peedvftherallera.  For  oaerer^ 
MioB  of  At  great  rim  or  ij  wheel  oT  Ihe  mtik,  tbe  ftoat  nlkr  moke*  aboat  6  teath*  of 
a  Una,  aad  deliven  Iberefbre  3M)  Uaea  or  tStb*  «f  an  toeh  of  jam,  wfaleh,  ia  coaae- 
qoeaee  of  the  lAftald  drauht  ihroa«b  the  reden,  eormipoDdi  to  t-K  linea  of  rorlDg  <M 
ID  at  tbe  back  ralert.  The  (piadln  or  dieir  whorl*  make  aboat  U  remlotloD*  for  one 
ura  of  the  rim.  The  palkf  ■  or  grooTcd  wkeck  on  which  the  carriage  raai,  perfbni 
^107  pan  of  a  tan  wbik  the  rim  make*  one  remlatfon,  aad  more  tbe  carriage  S4-1 
li»e*  Bpoa  iti  laik,  the  wkeeb  being  6  inche*  in  Aaraeter. 

Tbe  tte  Haea  of  loft  ram  delivered  br  the  fhmt  roUen  win  be  tirctebed  1)  IkM 
hj  the  carriage  adraneia;  14*1  line*  in  the  Mue  lime.  Let  tbe  leogth  of  tbe  lanwarj 
or  of  each  Kretch,  be  B  TmI,  the  caniace  will  eompMe  it*  conrM  after  SO  rCTohtdoBB  oT 
tke  ria  wheel,  and  the  B  feet  IcnRlh  of  fam  (of  which  Mi  indie*  l«ne  ftom  the  drawlaf 
roBera,  aad  3(  inche*  proceed  frbm  the  Kretebing)  ia,  ^  the  ■imnltaneoa*  whiriiag  at 
tbe  apindk*,  twirted  I9W  time*,  bdag  at  tbe  rate  of  83  twkt*  for  ererr  iodi.  ^e 
■ecBMd  twiit,  wfaleh  ihe  thread*  r«eei*e  after  Ibe  carriage  kai  eoate  to  rcpoee,  k  rqfa- 
kted  aecordi^  to  the  qaality  et  tke  eottoa  wtral,  aad  Ibe  parpoae  fcr  whkh  the  yvn  k 
•poa.  For  warp  yara  of  No.  40or  U,  Ka-  eiampk,  6or  S  tanKoTlherin  wbed,  th«g 
i*,  tkam  9M  to  SM  wkirk  of  tbe  «pindk«  for  the  wbok  itreteh,  therHbre  l^om  7  to  i 
twial*  p«r  iack  will  be  (Bflckat.    Tba  flaiihod  r*ni  <)■«  reeeiTe*  fhim  40  to  4C  lwi*t* 

Oae  opiaoer  attead*  lo  I<m  male*,  which  (bee  each  other,  lo  that  be  need*  merctr 
tun*  roond  h  the  *pot  where  be  itaadi,  to  lad  binieir  la  the  proper  poaitioii  fbc  Iha 
otkcr  Bok.    For  thk  laaaaa  tba  rkn  wked  aad  baade,  I7  whick  he  operate*,  are  not 
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Iheed  In  the  iiidiHe  oT  the  lenglh  oT  tlie  mMhiDe,  bol  atoot  twb  Oflhi  of  tha  ipMln 
■r«  to  the  rifib  bud  ml  three  Gfthi  lo  the  left  i  the  rim  whed  bdas  tnwardi  hit  iMil 
hand.  The  earriwe  or  the  one  male  is  in  the  act  oT  {toing  o«l  nad  fpiBnIng,  white  turt 
oT  the  other  ii  fioiihing  iti  Iwiit,  and  being  pat  np  b;  the  ipmner. 

The  qnantitT  at  yarn  mannftctnred  tq'  a  mnle  in  a  given  time,  depettdt  dlrwllr 
«pan  the  namber  of  the  ipiodln,  and  upon  the  time  taken  to  imnpletfl  enrj  itreteh  of 
Ike  earring.  Hinr  drcunntaiieri  have  an  fndfrect  inflnenee  npon  that  qniniilT,  nad 
IiarliCDlarl)'  the  degree  of  skill  poesessed  bj  the  spinner.  The  belter  the  michlne,  Ibe 
Meadier  and  «ofler  alt  iis  p«ni  reTolve,  the  better  and  mnre  abandant  ii  iti  production. 
When  the  toothed  wheds  do  not  work  imljr  into  their  piniont,  when  the  ipiadle*  thakc 
fa  their  bathe*,  or  are  not  acenrateFji  made,  bmbj  Ihreadt  break,  and  the  work  It 
■mcb  injared  and  retarded.  The  better  the  staple  of  the  cotton  wool,  and  Ibe  more 
(•relta)  has  been  iu  prepaiatloti  in  the  ouding,  drawinf ,  and  rovinf  piVM*te«,  the  men 
•a*T  and  eicelleni  the  ipinDiBR  will  become  i  warmth,  drynen,  ecdd,  and  moiatn* 
Wre  freat  Inflnenee  on  the  dnelilitj,  so  lo  speak,  of  cotton.  A  Irmpentnre  of  6^  F., 
with  an  atmoaphere  not  too  arid,  is  foitDd  most  snilable  lo  the  operation*  of  a  «piHll*{ 
MilL'  The  finer  the  jam,  the  slower  is  the  spinniaf.  For  nnmber*  tnm  SO  to  S^ 
Anm  2  to  3  itrelcbes  oT  warp  edb}  be  made  Jn  a  minute,  and  nnrlf  3  •tretcbes  of  wefti 
tm  nnmbeM  above  bO  np  to  100,  about  2  stretches ;  and  Ibr  ntunben  ftun  100  to  IM^ 
one  stretch  in  the  minnte.  SlHl  finer  yams  are  spun  mom  slowly,  wliieb  b  Mt 
wniderftil,  since,  in  the  fine  *pinning  mill*  of  England,  the  male*  nsnaliy  cnMaia 
nwarde  of  SOO  tpindle*  each,  In  i»der  that  one  operative  may  m*na|te  a  prat  itunbtr 
or  them,  and  thereby  earn  saeh  high  wage*  m  shall  fUly  remnnerale  hii  aaiidnitr 
nndskilL 

'  In  (pinning  fine  nnmben,  the  leeond  speed  is  (liven  befbre  the  earriage  if  nra  out  to 
the  end  of  ill  niiway ;  dnring  which  conrse  of  abont  six  inches  f  b  made  to  nove  itfj 
(lowly.  This  is  calM  Ae  Moond  itreteh,  snd  Is  of  n*e  in  miiiinf  the  yarn  level  1^ 
drawing  down  the  thicker  paru  of  it,  which  uke  on  the  iwitt  Um  readily  than  Ote 
thinner,  and  Iberefbre  lemain  softer  and  more  extensiUe.  Tbt  Ureteh  may  Ibetcfore 
be  divided  into  tbree  slagn.  The  earriage  first  moves  steadily  OM  (br  aboat  4  flett, 
white  the  drawing  rollera  and  spindlea  nra  in  hit  play)  now  the  roDeii  tiep,  bM  tke 
spiadlet  go  on  whirling  with  accelerated  speed,  and  the  carriage  adranee*  alowly  ahool 
9  Inehei  morei  then  it  aim  eotttet  to  mt,  while  the  sTiindte*  eontinne  lo  revolve  ftr  • 
little  loBgerj  to  give  the  final  degree  oT  twisL  The  aoecteration  of  tba  spindle*  in  thg 
■eeond  and  third  stages,  which  has  no  other  olgeet  bat  to  nve  tim^  is  eAccted  by  ■ 
mechanism  catloj  the  toiadtr,  which  shin*  the  driving  band,  at  the  proper  IJMe,  tipo*  Ike 
bote  poUey,  and,  mcvcover,  a  second  band,  which  bad,  till  now,  lain  npoa  it*  loote  pal- 
ley,  apon  atnWIt  dnving  polley  oTthe  rim-shaft.  At  length,  both  band*  are  diinedupMi 
IheiT  looae  pnHeys,  aad  the  male  comes  lo  a  stale  of  qnieaeenee. 

Ttte  sKLP-icTOB  tmx,  or  the  raox  kah,  as  it  has  been  eaDed  in  Lancashin,  b  ae 
laveniiM  to  whieh  the  eoalnnatbM  amoag  the  iterative  ipinners  obliged  the  DMten 
ta  have  reeontw.  It  bow  fpin*  good  yarn  np  to  40*  with  great  aaifiwmiiy  aaa 
piMBptiliide,  and  reqnirea  only  juvenile  hand*  to  eoadnet  it,  to  piece  the  ImAen  yarn, 
to  replace  the  boliliina  (d*  lovinga  in  the  creel,  and  U  remove  the  finished  cop*  ftom  the 
^ndiM. 

The  tdf-Bcting  mxiXt*  were  flrU  ccmstracted,  I  believe,  bj  Mestn,  Eaton,  Ibtmetly  of 
HanebeMer,  who  movDied  ten  or  twelve  of  them  in  that  town,  fonr  at  Wihi,  in  Doty- 
Aire,  aad  a  few  In  Prance.  From  their  great  eomirfexilT  and  small  prodadiveness,  (he 
whole  wen  toon  retinqnblied,  except  those  a[  Wiln.  U.  de  Jong  obtalacd  ivra  pat(»U 
fikr  aalCaeting  moles,  and  pot  twelve  of  them  in  operation  in  ■  mill  at  Waniagton,  of 
which  he  waapart  proprietor;  bat  wilh  an  nnsneeeaaftil  reanlt.  I  saw  flie^aMiof  one 
of  M.  de  Jong^  •elf-acton  in  the  TbcImt  of  M.  NiebalB*  Schlumhergcf,  at  Onebwilleri 
in  Abaee,  where  the  madiioe  bad  been  worked  for  three  month*,  wiihont  advaataie^ 
tinder  the  care  of  Ihe  invenior,  wtio  is  a  native  of  that  valley. 

The  fint  apprraimation  lo  a  snccesafal  accomplishment  of  Ihe  objects  in  view,  wa*  •■ 
laveotton  of  a  aeir-aeiiag  mnle,  by  Hr.  Boberia,  of  Maoeheatcrt  cos  of  the  principal 
point*  of  whidi  wa*  Ihe  mode  of  governing  ihe  winding-on  of  the  yara  into  the  form  of 
a  cop ;  the  entire  Dovclty  and  great  ingenuity  of  whieh  invention  wa*  nnivemlly  adndtr 
led,  and  proved  Ihe  main  step  to  the  final  acomopliEhneot  of  what  bad  *o  king  heen  a 
desideratum.  For  that  invention  a  patent  was  okuLncd  ia  1825,  and  several  headstoekl 
npoQ  the  principle  were  made,  which  are  *tiU  working  sncceasfully. 

In  IS30,  Hr.  Bobett*  obtained  a  patent-for  the  iavenlioa  of  eerlaia  (mprareBeal*; 
and  by  a  eonbioatiMi  of  l»oth  hi*  inventions,  be  produced  a  eetl^activ  mole,  whieh  fa 
generally  admilted  lo  have  exceeded  Ihe  most  sanguine  eipeetalioDs,  attd  which  baa  bee* 
aUnwIvelT  adopted.  There  are  probably,  at  present,  npwani*  of  half  a  milUoB  of  Hd» 
die*  of  Mcav*.  Sharp,  Boberl*,  and  Co.*!  cootlractioB,  at  wodt  in  lb*  Vuted  KiagMH 
■od  giving  great  satiaftetkm  lo  their  po*se**ora.  The  ■dvanl«gta  of  these  aelfitelae* 
ate  the  foUowing: — 
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dtTTing-tralleT  of  tba  reigBBttTC  nraln,  •offieient  to  natuaiii  the  bwiIob  of  the  Mil 
whibt  ■pinning,  whick  weigbt,  being  mnlUplJed  hj  the  length  of  gtrmp  delivered  bj  euJi 
leTolattOB  of  Uie  pnller,  mi  ngain  I^  the  Bomber  of  rerdntioBS  iMde  t^  the  pulley 
whilst  rpinning,  g«Te  the  toUl  ftirce  !■  ponndt,  applied  to  the  mpeetire  mntet  wklte 


It  I  (br  iDMuee,  wippMe  k  nnle  to  be  driven  if  •  pnll^  It  inehei  itiMneter  (3-U 
cireumTerence),  neh  pnllej  nwldng  58  renilntloni  dnruig  the  ei^niog  u  abov^ 
il  il  reqaind  ■  ibree  eqntl  to  30  Oi,  wciffat  to  mnlntBin  the  ntotkn  af  the  mnl^ 


then  30  lb*.  X  3-14  feet  eirconif^enee  oT  paller  X  58  revohllDni  in  Bpinniiig  =  0,463  Ita. 
of  force  emplojed  during  (he  ipinniBg,  to  the  period  of  backing  off. 

Mr,  Junes  Smith,  of  Deuiuoae  ootUn  works  in  Scotland,  obtained  a  patent  fbr  the 
ioTention  of  a  i^-aelor,  in  Febraar;,  IS34.  He  does  not  perfonn  the  baEltiagKiff  b; 
Tevming  tha  lotalioo  of  the  spindle,  as  ia  cMumoa  male*,  or  ai  in  Mr.  Roberts',  bat  Iff 
elevating  the  eonnterUler  wire,  which,  being  below  the  ends  of  the  rarn  or  threap 
along  the  whole  extent  of  the  carriage,  therebr  puUi  off  w  Mript  the  ipinl  call*  at  tba 
point  of  the  spindle,  instead  of  niiwindiag  them,  a*  of  M.  This  movement  he  eon- 
siders  to  be  of  great  Importance'  toward!  siinplifyiBg  the  tuachinerr  for  rendering  the 
mole  stlf-acling )  and  the  paittcnlar  way  ia  which  he  brings  die  strippet  Into  action  ts 
■o  doabt  logeniotH,  bn(  ft  has  been  snpposed  by  many  lo  strain  the  yam.  Be  claims  ts 
his  invention  the  appUatioo  and  adaptation  of  a  mangle  wheel  or  mangle  neb  to  the 
mnie,  for  efleeting  certain  saeeesdve  movements,  either  separately  or  in  conjonclion ;  he 
eUims  that  ■rrangemant  of  the  cairiage*  of  a  pa^  of  moles,  by  which  the  stretch  is 
cansed  to  lake  place  over  part  of  the  same  ground  by  both  earrlages,  tmd  thereby  tba 
■pace  required  for  the  working  of  the  pair  (d*  tnnlee  is  greatly  dtaiiauhed  |  and  be  daiui* 
the  application  of  a  weight,  (piing,  or  Metioa,  for  balancing  the  tCMloa  of  the  cads  of 
Ihelhreade. 

.  .  ^  to  Mr.  Jeaepk  Whitwmh,  engineer  ia  Mna 
a  ingenions  modifications  of  the  mecbaaissn  of  tba  mak^  nibMrvieM  ts 
■niMnatie  pnrposet.  Bi«  machinery  is  designed,  first  lo  traverae  the  carriage  in  a>d 
•U,  by  meaiM  of  screws  w  woitiMhaft*,  which  are  ^aeed  so  as  to  keep  the  carrfag* 
parallel  to  the  drawing  rolleia,  and  prevent  the  neecaeity  of  sqnaring  bands,  UibertB 
nnivenallf  employed :  saeoodly,  his  invention  consists  ia  an  improved  Banner  of  woifc- 
ihg  the  drams  of  a  •elf.acting  mule  by  gear  i  thirdly,  ia  the  means  of  eflecttag  tha 
backing  off;  foDrthly,  ia  the  mechanism  for  woriung  tiie  lUlcr-wire  in  baiMing 
the  eopsr  and  fifthly,  in  the  apparatns  for  elfeeiing  the  winding  of  the  yams  apoa 
the  spindles.  Ai  reside  the  throstles  and  doubling  frames,  his  miprovenients  apply. 
Ont,  to  the  pecoliar  method  of  oonstructing  and  adapting  the  fiyws  and  spindles,  anj 
producing  the  drag;  and,  secondly,  to  the  nrrangemeat  of  the  other  parts  of  the  donbliag 
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nie  iDQowing  Is  a  ratnm  of  eiporta  from  Hnll,  from  1st  JaotiaiT'  till  toth  too* ; 
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Slo«k  lit  SiptamW  Id  Uu  Porto    • 
Bwdpu  tifl  asd  Jnna 

IMMtStcNkSSdJiua        • 

148.000  bUti. 

i,a»o,ooo   „ 
s,sgB,ono   „ 

1,108,000    „ 

«4aooo  „ 

KM.000    „ 
886.000  bilM. 

118,000  bdM. 

»,»s^ooo  „ 

8,0«4,000    „ 
3,168,000    „ 

801,000    „ 
301,000    „ 

600,000  balw 

FEABCK 
KotwitlMUndiDf  H,8«S  balM  Ut^tt  mpplj,  t^e  itoek  u  itin  13,388  Ulaa  n 
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-fti. 

J-^. 

TatiL 

^.s* 

cissTpfi;. 

Hftm 

•rT,61SlMlMp«T 
IbruUIw      ■ 

SS;B2S 
1S,09S 

S1AI40 
86,114 

348,»«B 
-  41,319 

18,871 

11,479 

111,688  ImIm. 
38,740    „ 

WMk. 
1,661 

386,364 

S«1,S14 
88,098 

391,184 

820,881 
43,188 

98,866 

18,371 
8,£« 

188,818  UIm. 

848,010  Uim. 
M,<6T    „ 

80,488 

889,618 

^68,040 

88,888 

319,411  bdM. 

BE1UININ&  CONTLNKNT, 
imption  of  tha  fint  lix  nontlu  of  tSOI  ud  IBa3  to  b«  m  folkin: 
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or  ie,BTOb>lei  pernMk,  igMTiiC  lI.aOG  balei  in  the  firat  halfgf  Iwt  jrar,  or  aguMt 
11,IIM  Iwlei  (Ttraga  of  thk  whale  periuJ  of  IBSl. 

Tbe  toul  aoDtnmption  of  til  oountriM  aooording  to  th*  prMwding  lUtoioenti  !■  m 
toUowt: 


SngUad     . 

-     SS,flSB  ba]e%  agtiut  »,U1  b«1«i,  18BL 

-     11,5SS          „            e,ui 

•     10^14»            „              I.BIS 

Bamuoing  CooUDuit 

•      1^870            „            11,SI» 

18,840  SB,oa9  b«1n  per  wa«k 

To  whicili  we,  howoTer.  coD^der  it  adTuable  to  add,  tbat  thU  iaeraua  in  the  conuiaip- 
tioD  for  tlie  Snt  half  ;ear  {vii.,  38,81 1  Ulea  par  we«fc)  ihould  cot  be  taken  m  mj 
oriterion  againit  the  oooeumptJoD  of  the  ume  period  lut  ;eir,  when  it  wu  lo  mn^ 
rMtrioted  through  the  droopinsatate  of  prioee,  and  whea  ipiDaere  were  induced  to  dm 
up  their  whole  atocka.  We  affirm  therefore  that  thi*  Inereaae  of  eonenrnption  ^oiild 
odIj  be  Mnaidered  in  oonpariMU  with  the  aTenge  cxuimmptioii  of  tbe  whole  of  lul 

InEnglend I1,>18  baleain  ISCL 

Ameriea       -  .....  9,«9  „ 

Franoe  - ?,8M 

Bamaining  Cantiaent  ....  11,BM  „ 


Agalnal     • 

We  hare  thne  far  repre«en(«d  the  eonnmptioD — the  exbwordiDBiT  inereaM  of  the 
Mine  in  all  eouDtriee,  witbont  eioeption,  proTea  how  oheap  food,  wiUl  peaee,  taoda  l» 
«Blarge  oonaumptjoa;  and  it  remaine  therefore  on)j  to  be  hoped  ^at  the  faToraUa 
preapeela  for  the  enauiDg  erop  be  not  blighted.  It  ie  dearly  eTideot  that  {H-eeent  priaaa 
do  Dot  affect  the  oooanmptioa';  for  the  planter!  thej  are  aoffiiaeBtlj  remaneratjre  to 
iudaoe  an  eitaneioa  of  Ihe  onltnr^  and  ao  provide  for  the  world  anidi  atoeka  aa  wonld 
prevent  an;  ill  effeot  ariaing  from  a  futureaioall  or  bad  erop 

It  aball  now  b«  oar  eodeavor  to  point  ont  the  podtion  of  itoeke  in  all  Europe 
on  the  Slet  Deeember  thia  jear,  aappoaing  die  oonanmptioo  to  eontinne  at  ite  praaest 
Mte: 

I,00a000  baleft 
^(I8B,8N    „ 


ne  average  etoek  left  in  the  porta  dnring  the  laat  eiz  y eaia 
waa  aboat  160,000  bale^  but  we  wilTtake  for  thi*  year 


Vonld  leaTe  for  all  Europe 
Soppoaa  Amerioan  qamieia  taka  nothing  n 
till  Itt  September. 
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Broi^tfemid  IU,444bal«. 

nMnAiMtt<^SMth«fa>nig]uid     ....       isOiOOO    „ 
.  .  „        to  otbw  eonatriM       .  •  •        10(^000    . 

„      ladU  „        toEBgland      •  .  .  .        10(\00o    . 

to  MMive  tma  othir  eoDntrin  till  Sltt  Dwembar,  tqiwl  to  Uit  jwr. 
EngUad  -  from  Kgfpt,  Bnuil*,  and  8andriM  .  81,000 
Fnnaa  •      „     BgjP^  Brul^  ud  Bmjnm        •     S^OOO 

«hJ?P<S!j      -     Bgyp^Br»mBidSin7TOi       -     44000 

14«,00O    , 

T»lal  lapplj  for  Snrapa  .....        «M,444    ^ 

Add  iloskaiii  aU  Bdm^mb  porli  m  Itt  Jolr  ■  •        MftUl    . 

Total  -    I,SM,8»    „ 

<)iMatltj  of  AnariMn,  B«xt  ttof^  to  b«  rHoIrtd  Im  bgUad  ItO^OOO    „ 

Ditto  in  Continental  porta 70,000    , 

l,18S,e»  ba1«K 

narefer^  Ef  tha  prawat  eonnmption  of  BoTopa  wwa  to  oontlnne  to  tb<  and  of  tbi 

JMT,  tha  atoek  wonld  b«  only  ItiOH  in  all  Earopaan  partis  not  enongli  for  ona  waok 

TMt  •)' JNo^'wiry  Stoai*  i»  Ormt  BriMn  en  SM  AemiM-,  ISSk. 

na  Amariaan  orop       ......     1,000^000  baltft 

OfwbiehwararaeaiTad  bjrtliaUatliatoflld  Jsna   •  .    3,9Uh81B    „ 

Banaia  to  raaaiTo         ......         •8.S11    _ 

Btooki  b  tha  porta  and  on  ahlpboMd  SSd  Jnna  .  •        »1,71>    » 


1U,444    „ 

■baQt'160,000  balai,  bat'wa  Kill  talia  for  thii  yaw  only         100^000 

1«,M4   H 


^M  aTaraga  itook  left  in  tha  porta  dnring  tha  laatrixjaara 
—  '  '      '«t  wa  wiU  taka 


W«  Din  Nppoaa  Amatiaan  ^tiadara  to  ink*  sotldng  mora  ttB 
lit  8a|^mber,  and  aoppoaing  tha  18  Aipa  loading  Uit 
rrmat,  and  1  IS  for  olhar  porta  taka  ooly  .  <B,444    ; 

Wonld  luTi  for  Oraat  Britain  ....        100^000    . 

Aa  tha  atoeki  in  the  Interior  marketa  are  onlj  ona  third  of  thoaa 
at  laat  ;«ar,  i^pnieirta  aftar  AngtMt  miut  tkll  rary  ahort j 
bnt  inppoaing  Siigland  to  neaiTe  Irom  lit  Saptambar  till 
"itD«)wnl>ar 150.000    , 


Vov  Ooatlog  to  England IBftOOO    h 

nvm  India  wa  wiU  nppoaa     .....        100,000    ^ 
From  Braiil%  Eb7P^  ie.,  lika  hit  year  ia  tha  aaua  period    -         81,000    „ 

Total  to  rMaiva    .       EB8.000    » 
Add  atoek  let  Joly  in  Oraat  Britain    ....        717,»00    » 

1,800^100  balML 

tmta  lat  Jnl7  laat  year  waa  9B,S00  balai,  for  the  aame  period  Ihia 
jaar  147,000  balea.  Wa  have  ahoim  that  the  Continental  atook^ 
notwithatonding  ao  much  Ureer  raeeipli^  ara  onlj  near  on  a  par 
with  tboaa  of  laat  jaar ;  thia  laadi  n*  to  anppoaa  that  our  maArt 
moat  later  nadat  tboaa  hj  large  a>poit%  bnt  wa  will  taka  aneb  only 
aqnal  to  laat  year,  via. Iil,000b«laft 

Laarea 1,17(1,200    „ 

Wbaraaa  the  preaent  rate  of  eonanmption  reqnirea  till  Slat  Daft    .     1,081,798  balea, 
TUa  woatdlaaTanaaatookatthiajaar'aendof  all  daaaripttona  of  141,411  balaa  only, 
not  anfldent  for  the  aonanmptJoa  of  fonr  waaki ;  mppoalnj^  howarar,  the  oonaiimptloa 
to  fall  to  o»l J  8^000  balea  par  week,  the  remaining  atook  woitld  ha  onlr  881,000  Mla% 
againat  484,000  balM  at  tha  and  of  laat  yaar. 

' ■  ^-Joglc 
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H6  COTTON  <GUN). 

COTTOET  BPimraiTO.     UaaR&  Tatlmm,  Chestbani,  ind  Dnnoan,  obtained  lit  IMI 

t  patant  for  aandry  improvemanta  ia  apparataa  for  coUod  a^dDcin^  Tbeir  fint  ib- 
Tcutioa  Bppliea  to  tha  aouteber,  a  mxrhiue  by  which  the  ooCton  ia  elsaaaed  aod  lappM 
in  a  compact  aod  avaa  ahest  or  lap  upon  ■  roller  prepAratory  lo  iti  being  fed  into  tit* 
Mrdjn|;  eagint^  and  eonuata  in  a  nev  ammKeniBnt  of  rollara  for  coinpreuiDs  or  oalan- 
dering  the  eheet  of  cotton  previDoa  to  ita  being  lapped  apoD  tha  roller;  and  alio  in  a 
nvw  method  of  weighting  tbe  caJendtriog  roller^  Whertbj  tha  preaure  ia  graduallj  i»- 
ereaaed  aa  the  sheet  of  cotton  approaches  the  lap.  The  aeoond  part  of  the  inveatioa 
eonaista  in  the  employment  of  an  apporataa  for  ooUeoting  tha  Sbraa  of  ootton  from  (lie 
duac  which  ia  blown  by  the  fan  from  the  aantcher. 

Tie  tliird  part  of  the  invention  is  an  impraTcmeDt  npon  maahinery  pateat«d  bv 
Tathani  ±  Gbeatham  in  March.  IBM,  whioh  cauaad  tha  iliTar  to  ba  twisted  aa  it  M 
dellTered  &am  the  carding  engine  into  the  tin-aan  reoaptaala. 

lis  fonrtb  relstos  to  tbe  applioation  vf  gutta  p«r«ba  tintawan  for  oovaring  roUen 
tued  in  the  acTsnl  maohiaca'  employed  in  oottcn  spinning  Thaae  sQbtUDOs*  may  b« 
osad  either  alon^  or  oombined  witb  anlpbiirets,  Aa. 

The  fifth  inraulion  relates  to  tbe  "  flyer"  now  uaaally  employed  in  "  preaaar  framea* 
Here  the  leg*  or  ami  of  theflyer(being  jointed  above  tbe  toner  elbow)  are  caoaed  to  aat 
Dpon  tbe  bobbin  like  tonga,  and  Ihna  dispente  with  the  amall  spur  or  Isvel  at  tbe  bottom 
of  the  flyer,  sailed  the  preaser.    Tbrongh  the  boas  or  npper  part  of  the  flyer  the  aliw    . 
or  roving  of  cotton  paaaaa  to  the  hoUoir  aniL    The  top  part  and  artna  are  joined  tik- 

tetber,  andawirelupgnaaentralpinoratud.  At  thie Joint  aoo.^ed  spring,  eiiaetif  aimi- 
tr  lo  the  ordinary  soaffers^prini^  ia  inserted,  one  end  of  which  is  to  tie  fast  lo  tlia  liead, 
and  thefitlier  end  to  tha  arm  of  the  flyer;  whereby  thedeaired  elaatioJCj  is  imparted  to 
the  arms,  to  effect  the  presanre  on  the  bobbin.  The  lowerandof  tbe  arm  mnat  b«  amal- 
ler,  to  lap  one  or  two  folda  of  the  roving  aTound  it  lo  oreate  the  drag  asnally  obtainad 
by  the  fold*  around  the  oommon  preea  or  level — Iftvton'i  Jovnud,  zxxl,  p.  71. 

In  cotton  spin n ins  machines  the  rovipg  and  Blobbing  frames  move  at  a  great  velodW, 
and  are  liable  to  vibration^  and  consequentlj  to  moeh  wear  and  tear,  whiah  Mr.  Ed- 
mnnd^artley,  of  Oldham,  haa  triad  to  remedy  by  patented  oantrivnnces,  while  Iha 
*pced  I*  increaied.  He  haa  alto  aouight  to  improvs  the  backing  off  motion  in  aelf^otiw 
mnlei.    For  description  of  his  invention,  see  Nneltm't  Journal,  voL  xuvj..  p.  SOd 

COnON  (GUNi  M  SobiliibeiD,  the  patentee,  state*  that  the  invention  conaitta  is 
the  manuracCure  of  explosive  eompouoda  applicable  to  mini[^  parposes  and  to  projeo- 
tiles,  end  as  substitotes  for  ganpowder,  by  trsaljng  and  oombining  mattera  of  regetabla 
~~'~'~i  witli  nitric  and  sulphnrio  acida 

e  matter  of  vegetable  origin  which  he  prefer^  aa being  best  snited  for  tbe  pnrpoaa* 
«(  the  invention,  u  ODtton,  aa  it  oomes  into  this  eoantry,  freed  from  eitraneons  mattan; 


*fthoi  ,  , 

and  it  ia  stated  to  be  desirable  to  operate  on  the  alean  flbre*  of  the  coCUki  in  a  dn 
atata.  The  acids  are  nitric  aeid  of  from  1'4C  to  I'COapeufle  gravity,  aadanlphurloaafl 
of  1*60  specific  gravity. 

The  aeida  ire  mixed  together  in  tha  proportion*  of  1  maaanre  of  Dtbrio  to  ■  ueasBrM 
of  sniphuric  acid,  in  any  suitable  or  convenient  vessel  not  liable  to  be  a&eotod  b7  tha 
acida.  A  great  degree  of  heat  being  generated  by  the  miitnr<^  it  is  hfl  to  cool  nn^ita 
temperaturefallatoflO*areO*Fahr.  Theeottoniilhen  immeiwdin  it,  and  in  ordor  that 
it  may  become  thoroughly  impregoated  or  saturated  with  the  acida,  it  is  stirred  with  * 
rod  of  glass  or  other  material  not  affected  by  the  acida  The  cotton  should  beintrodoced 
in  as  open  a  state  as  practicable.  The  acids  are  then  poured  ordrawn  oft  and  the  ootton 
gently  pressed  by  a  pre*s«r  of  glated  earthenware,  to  press  out  tbe  Bcid^  after  which 
It  i*  covered  up  in  the  vessel,  and  allowed  to  stand  for  about  an  hour.    It  ia  aabseqnenll; 


the  ordinsry  test  of  litmna  paper.  To  remove  any  uncomtNoad  portiona  of  the  aoida 
which  may  remain  after  ihe  aleanaing  proc«^  tbe  patentee  dip*  the  ootton  is  a  weak 
solution  of  carbonate  of  potash,  composed  of  I  oi.  of  earbonate  of  potaah  to  1  gallon 
of  water,  and  partiatlT  dnea  it  by  presaing.  as  before.  He  ootton  i*  then  hldily  exrio- 
Hve,  and  mov  be  used  in  that  atata;  but,  to  inoreaae  it*  scplosive  power,  it  I*  dipped  In 
a  weak  aoluuon  of  nitrate  of  potaeb,  and,  Isally,  dried  in  a  room  heated  hf  hot  air  or 
ateam  to  about  IGO*  Fabr. 

It  ia  oonsiderod  probable  that  the  use  of  the  solnliona  of  oarbocata  of  potaab  and 
nitrate  of  potash  may  be  diapensed  with,  although  actual  experience  does  not  warrant 
aueh  an  omiuion.  The  patentee  remarks,  that  nitric  oeid  may  be  employed  alone  id 
tbe  manufacture  of  explosive  c^ompoun<I^  but  that^  as  far  aa  bii  experience  goos,  Ih* 
artiole  when  so  manufactured  ia  not  so  good,  and  far  more  eoalJy. 

When  uaed,  care  should  be  taken  lo  employ  a  mush  less  quantity  by  weight,  to  pro- 
dueo  the  sante  result,  than  of  gunpowder;  and  it  has  bean  found  that  three  part*  bj 
-wdj^t  of  Uie  eolton  prodooe  the  same  effect  as  eight  part*  by  wught  of  th«  TdwiV' 
proof  gunpiwder. 


,i,i«  J,  Google 
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n«  «ettM>,  wlian  pnparid  in  tb*  diuidm-  IxAn  nmti«iii«d,  naj  b*  tmimti  icio  • 
pi*M  of  Drdnuea,  •  {owIlng-^ae«t  w  noikct;  or  niaj  ba  mu*  np  Into  th<  ihap*  «f 
MTtridM;  or  mij  bi  praaed,  wbaa  dain&  into  nM»ldi  of  the  rorra  of  th*  bore  of  tb 
pMM  of  DrdnanM  for  vbieb  it  i*  iDteDdac,  ki  that,  wb«n  driad,  it  ttuii  rtU 


II  rtUin  tb«  N 


Siirod  Sgnra;  aod  it  maj  abo  ba  placad  ia  eaps  lika  pareMiion  eapa,  antl  made  bi  •>• 
od*  t^  iDipaat  iMtlT,  th«  pateotM  atata^  that  alUwugb  ba  ra^ara  Iha  naa  of  oottM^ 
other  mattcn  of  Tcgetabla  ongin  maj  ba  uDiilarl^  traatad  witli  aadt  to  form  an  ai^o- 
rira  aom pound,  aodthat  adda  of  an  lalmor  apaaiCa  crari^  maj  b«  amplojad. 

Conon  (Ovn\  fmilamum*  nmbmtim  •/,  (hr  Dr.  QUdtUiu).—''  Onn-mtloo,  aa  aou- 
Bonlj  prodncad,  aapedall;  for  preparation  of  toff»<—^  fa  a  miitor*  of  two  diatlnat 
Ihoo^  analogoD*  aubatanoaa.    Iba  oa«  ia  daognatad  pynnjlin^  and  baa  tha  fonnnU 


.  tt  I«>Taa  a  raaidn*  on  axploaian ;  fa  aotabla  in  atbs,  ^ 

"  Pgnnliiu. — Ttiia  lubatanoa  fa  prodneed  onlj  wbe«  eottoR  ve  eottoB-ijIoidiiM  ia 
fnoMraad  in  ■  miztora  of  nilrio  Mid,  of  in.  ^.  1-s,  willt  atrang  oil  of  vitroL  A)thoi^ 
ft  aontalna  ao  Um  an  amonnt  of  ouda  of  n^uwon,  I  am  aeqiuinUd  vith  no  clear  u- 
•tane*  in  irtiiab  fi  baa  mdeTgoDa  aponlkDaooa  daoonipavtioD.  Spadmani  obtained  lij 
tb*  aatioD  of  the  mixed  acid*  on  eotton-iyloidina  have  abawnno  indieationa  of  ehange; 
aBd  pjrox^rlina  obtained  in  ■  eompaet  tranalaaent  fonn,  from  aolntion  in  aaalfe  atsar, 
baa  klao  rerraitied  nnaltarad.  ■ 

■*  Cottoi^-XylBUHnM. — nia  maj  be  prepared  in  a  itata  of  poritj,  and  in  a  pnlvemlant 
eonditian,  by  diHolTing  eotten  or  pjroijlina  fn  nitrie  aoid  of  aboat  ap.  gr.  l-iS,  awl 
pcedipitatit^  the  aabatanee  by  water. 

"SeTaral  ■pecimena  of  tfaia  eompouod  BUtdefttm  both  aonreea  bare  hitherto  anStred 
DO  deconpoaitions,  but  thay  have  been  generallT  kept  in  the  dark.  Onetaonple  oTpM- 
dpitatad  eotton-ijloldine  plaoed  in  a  itcpperedboltJe  remained  in  »  enpboard,  the  door 
of  wbioh  wai  aoni^timea  opened  and  aomalimea  doead.    After  tha  lapaa  of  abont  thraa 

Etan  itiuddenlj  began  to  evoWe  nitrie  oiide  and  watei:  the  action  eootiooed  for  a 
w  weeka,  end  then  nothing  remained  bat  a  email  qnantitf  of  a  traaanirent  gnmmy 

of  a  li^t  brown  oolory  and  poaeaeaed  of  a  velj  petniUar  odor.    BaTaral  mootlu 

ptodnned  no  farther  alteration. 


'Tbia  prodnet  of  dreompoutiaD,  which  bad  abont  the  tenadtj  and  eoMiatenej  of 

r.m,  wa*  not  axploaiTe :  when  heated  in  a  ojoaed  tnbc,  ptr  it,  it  gara  off  red 
ifierward  awelled  up,  being  oarbooiied,  and  OTolring  empjrenmatie  oit^  It 
waa  fonnd  to  be  inaoluble  in  eold  water,  but  when  boiled  in  that  liquid,  it  awelled  np  •• 
agcUtinoot  mue,  end  became diiintegretsd.  There  ranlledaeolntlon  which  reddened 
Iftmue  p«p«r  eligbtlj,  eoctainina,  however,  no  oialio  acid,  bat  a  Moall  qnantitj  of  an- 
other add,  which  gave  a  flocouUnt  white-lead  aalt,  ineotubte  in  eioeaa  of  aeetjc  Mfd; 
the  nbstunee  ta  quntion,  thongh  inHloble  in  eold  water,  dfiaolvad  readjljr  in  aqoeona 
tolotion  of  potash :  jec  it  appeared  to  be  altered  \a  cambiaiog  witb  tbe  alkali,  for  ft 
waa  not  rc-[^ed  pita  ted  whan  the  potaah  waa  anpereaturated  bj  an  add. 

"  BtartK-XyloiJint. — Tbia  ia  the  welt-known  aabatanee  pnidaoed  when  Kareb  U 
treated  with  etrong  nitrie  add,  and  water  ia  added  to  tbe  viaoid  maaa.  lla  compodlion 
TaHea;  bat  it  ia  in  geoaral  analogona  \o,  if  Dot  identical  with,  that  aaoribad  aboTe  t« 

"A  Urge  apedman,  fredj  azpoaad  to  tha  light  dnriDg  mora  Iban  four  yeai%r*- 
maioed  unaltered. 

'  Uiahtr  Stank  Owipouii^— Vben  ordinary  itarvh-xjloidine  fa  treated  wit^  a  mtK- 
tnre  of  fuming  nitric  and  sulphuric  addi,  and  aubaeqaently  wailiad,  it  ia  found  to  have 
grcatlj  increwed  in  weif(ht.  Tbe  r«ulting  lubataoBe  ia  more  eombuatibte  than  th« 
originnl  lyloidine,  and  diffcn  from  it  ia  eereial  reaped^  but  fa  not  fdantioU  wflh  tha 
pjroxjline  obtained  from  woodj  fibre. 


imple  of  tbia  product,  which  bad  bean  left  eight  or  nine  Dontba  in  ■  room  wbera 
light  freal;  entered,  was  found  wholly  decompoaed  ;  nitroua  fame*  and  vapor  of  water 
bad  been  CToIved,  leaving  a  dark  atickj  reaidne.    Tbia  new  anbataoCe  waa  aoluble  in 
and  in  alcohol;  cryatallizing  from  tha  latter  in  tufta,  which  under  tbe  mioroaeop* 
beautiful  arboreaeent  appearBniw.     It  remained  a  oouple  yearaormore  dipaoWed 

3'  luiall  qaantitj  of  water.    What  ehangei  may  baia  taken  place  in  it  dnring 
od  b  nnhnown,  dnoe  no  proper  ezominatian  had  been  prerionaly  madc^  bat 
.»__  .!._  1 ..t_.        .  .1 .  .  f...-      _  ,,(j,^„j  to baalnwat black  aBdttfongljMUL 


water 


Wlian  Motnliiad  witii  to  alkali  it  gave  a  oapion*  pnopitate  on  tbe  additdon  of  a!fa«ta 
of  ^T*r,  and  •  floocolmt  ult^  or  rather  mixtnre  of  u}U,  fiHh  chIond«  of  eaMan 
whiah,  whm  dried  and  bested  with  Ljdrats  of  potuh.  eroWed  aoiiDotiia.  At  tbe  bofr 
t«D  of  ^«  Teas&l  oontdDiog  Uie  ■qneona  mlution  there  had  groiTB  a  eomponnd  oijatal 
tranapareDt  and  eolwlea^  wjth  tlia  txception  of  ■  fev  brown  Bpeoka.  Itnad  the  rtloltt- 
boidu  fona  iibich  oxalia  oiiid  nraallj  anume^  aod  apoD  rerther  examiDatioii  esd 
aaalyw*  prored  to  be  that  labatanoe. 

"A  tmdl  aample  of  tbi«  aama  ataroh  oomponnd,  which  had  h**n  wuhed  rap«*t«dtj 
with  flaoial  aoetie  acid  for  oomplete  purificalioi^  aod  wbidi  bad  bMo  kept  cDBBtantlj 
is  tbe  dark  was  fooad  to  ba*e  mffered  deoompoaitiDii,  Bothing  remaiDing  but  a  via- 
OMu  add  liquid.  When  examiDiDg  tbeia  dsoampoaed  eiplouvo  eompouiida,  1  fennd  Ik 
m;  laboratoiy  a  bottle  filled  wilb  a  brown  itickj  nistt;  tbe  label  having  been  da- 
Btiojed  bj  eTolved  acid,  it  could  not  be  poaitiTely  ideaCified.  but  1  have  good  reaaon 
ta  believe  it  had  origioitllj  been  tbe  higher  itareh  cempound :  the  gubetanoe  bad  a 
■tn)ng  odor  of'hjdrocyaalo  arad.  Ita  9o1iition,  in  either  water  or  alcohol,  bad  •  etrang 
aaid  raaotion.  It  gave  no  preeipitate  with  cbloride  of  oaleium.  Floceolent  aalla  cdn- 
taining  metallic  oxidei  or  bnrjta,  oil  eaoily  loluble  in  nitrio  acid,  were  readilj  dto- 
,  daoed.  Ila  eombinatiDDa  with  tbe  alkalii  gave  dark  brown  aquaon)  solution^  from 
wbtch  thej  leparatad  in  an  amorpbooa  form  on  ev(moratioQ,  bat  tbongfa  exeeedinglj 
aolable  in  water,  they  were  predpitated  on  the  addition  of  alcohol.  TTie  maaa  waa ' 
probablj  a  mixtora  of  different  acid^  ^rincipatl;  non-uoUied,  for  little  nitrogen  waa 
dJMWTerabla ;  and  although  oxallo  add  itleif  waa  aba^nt.  It  la  hj  no  roeani  improbable 
tbataonie  higher  membert  of  the  lerie^  Ca  Hni  0<  were  present. 

•'Nitro-JtaiutitM. — Tbia  anbatane^  first  deecribed  by.  Wt.  Florea  Domonta  and  Me- 
nard, ia  formed  when  maanite  is  diuolred  in  fuming  nitric  acid,  and  precipitated  bj 
tnlphnrie  acid.  Ita  fonnola,  according  to  Strecker,  is  Cn  Ei  (KOi )  Oik  It  is  the 
dnlj  koown  crjeUlliwble  bodj  belon^ng  to  thii  group 

"My  aamide  of  nitro-mannite  kept  in  a  glau  tnbe,  generally  in  thedark,  has  suf- 
fered Bome  deoompoaitioD  ;  acid  fumes  have  been  glren  ofF,  but  the  action  has  not  pro- 
oaeded  far. 

'Su^ar  (kmponnd. — It  is  well  known  that  eane-engar  snbmitted  to  tbe  action  of 
mixed  nitria  and  salphurio  aeida  ia  oonrerted  into  a  pasty  azplcaive  robstancf^  readllj 
•olable  in  a!<»ho1,  bnt  Inaolnble  in  water,  to  which,  however,  it  commnnicatea  an  in- 
taoaely  bitter  flavor.  According  to  tbe  obaervationi  of  E.  Tobl,  leversl  different 
eompounda  are  prodneed  >imnltaneonsly  In  this  reactiolL  Diabetic  sugar  simDarly 
iNMedgivesaumilar  anbatanee. 

"  I  have  kept  samples  of  this  product,  lonie  of  which  bad  been  merely  kneaded  wiOi 
water  notil  t£e  aoid  was  removed,  others  regained  from  solution  in  alcoboL  lliey 
have  ehovrn  little  signs  of  decomposi^on. 

"  mik-Bugar  ComB/Hmi — By  tbe  aame  treatment  a  rabsttiiee  It  obtuned  from  milk- 
aagar  doaely  reeembling  that  Just  described.  Like  the  previoua  eomponnd,  it  can  b* 
porlflad  by  solutian  in  alcohol,  but  does  not  present  iteelf  in  a  eryatalline  form. 

"A  aample  kept  in  paper  was  found  to  be  much  deeompoaed. 

"  Cnwou'  Oompoiaid. — I  procured  a  almilar  eomponnd  from  pure  caramel,  prepared 
by  meaaa  of  abaolote  alcohol.  The  caramel  having  been  dried  and  poonded,  waa 
plaaed  ia  fuming  nitrie  acid  ;  it  diaeolved ;  upon  the  addition  of  sulphuric  aei^  a  dark- 
eolored  oil  separated,  which  became  hard  ind  yellow  when  waahed  witb  water.  It 
was  soluble  in  aleobol,  but  esme  out  fnni  aolution  without  cryatalliiing,  and  alwara 
of  tbe  same  color.  The  compound  bore  a  dose  resemblance  in  ita  varioae  properties 
to  thoae  obtained  from  engar. 

"The  aample  kept  by  me  boa  suffered  little  or  no  alteration. 

"  Ovnt  CoinjMund — <At  least  two  different  anbatancee  of  this  explosive  character  may 
be  produoed  t^  lbe>eetion  of  nitria  aeid  on  gum.  If  the  gum  be  ti^ated  with  the  fuming 
Mid,  it  dieaolvea  into  a  mncila^nona  aolution,  from  which  Water  predpitatea  a  wbit« 
body,  slightly  aolnble  in  that  liqoid,  and  very  soluble  in  alcohoL  A  aample  of  this 
enbalanoe  has  not  yet  suffered  any  daeompoaition. 

"  If  aniphurie  amd  be  added  to  the  aoluUon  of  gnm  in  fuming  aeid,  it  preeipitalea  a 
white  aubatsnoe  raaembling  that  from  anger,  but  Dot  nearly  so  aolnble  in  slcobol,  and 
reiT  slightly  in  ether.  Moreover,  it  is  only  softened,  not  melted,  by  a  tempenture  of 
11#  FaSr.    He  ■paetman  of  this  eomponnd  wbb  preserved. 

"  While  treatinK  upon  thia  sttbject,  it  may  not  be  amies  to  append  a  few  obeervalioo* 
upon  another  deeJmparition  of  pyroiytine.  When  good  gnn-eotton  ia  heated  at  a  tempe- 
ratnre  a  little  eiceediiu  that  of  boiling  water,  it  becomes  brown  in  color,  and  is  diain- 
'     T!lie  odor  of  nilrona  fiimea,  alon^  with  that  of  eome  cyanogen  compound. 
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,    ii|Tni  of  hMt  qnito  iMaffloiant  ui4«r  erimnj  wwoiitoa***  to  « 
jM  b«  (TOitiMUj  diMipatad  froin  Um  bnuitioii  of  Uik  prodast 

"U*  lavwn  MibfUiiaa  thui  obtiiBcd  niidcnrtpt  no  TiaiM*  tlttnSta  Is  tbii  >p«M  of 
(•or  7««i^  Wbea  eiwainfd  Ut«l;  it  wm  tqaui  t»  b*  tmj  Mlnbl*  in  water,  'but  inwl- 
nbU  in  aleghol  or  «tbMi  Iti  •qaaoM  •jation  tattad  tomawlwt  bitter,  it  r—iteJ 
■ligfatlj  acid,  no  eryateli  were  obtaiaed  oa  eTaporatiou.  When  boiled  wiUk  a  eolation 
of  poteili,  it  arolved  ammonia.  Then  mixed  with  a  lalt  of  Uad  or  copper  it  (bnnvd 
brown  flooeulcnt  precipitate^  bat  none  appeared  with  anlrar  or  lime  ulU  Heoiganio 
■nbatanee  which  fall  in  oombiDation  with  oxide  of  lead,  oontained  a  targe  amount  of 
uitragen.  That  porUon  of  tha  fibre  whiah  Iiad  not  beeomt  brown  with  heat  wii  fonnd 
to  be  DO  longer  pjniiTline;  wben  freed  from  th«  brawn  matter  bf  watbin^  with  water, 
■nd  dried,  it  left  little  realdbe  od  explo|ion;  but  oa  the  other  und,  it  diMolTed  verr 
T«adilT  in  ether.  aleoholiOr  cold  eulphnriA  add ;  pr*f>«rtieaof  natlon-xjloidtiM^butnotiK 
tliB  original  ■ub*taoe«.  When,  however,  the  meaner  of  iti  production  ieaoDudervd,  we 
oin  hardlT«0Beei*e  it  identioal  with  a  bodr  which  wo«1d  r«qpir«  the  intn>d[iotK>n  of  two 
stoma  of  hjdrraen  if  formed  from  p7TOXTlin&  WhaUier  Uiw  tbange  which  gun-ootton 
nndergoea  at  a  high  temparatnre  ia  at  aR  asalogtmi  to  the  ipontaneona  deoompoeition 
tDcntioned  abova^  eao  *e>M«lj  be  d*t«n&ina<L  Int  the  preaene*  of  atotiiad  eotnponnd* 
in  eonndanble  qnantitjr,  and  of  ammonia,  taoier  indicatca  the  rarene. 

"He  rtdiMtmt  of  theae  decompotitiooa  ia  far  from  being  eluddatad  bj  the  abeerrationa 
bar*  raeordcd,  but  at  the  anbatanee*  themadTct  are  not  now  in  exiatene^  nor  are  capable 
of  being  iwoeorad  without  loag  dda^,  I  cannot  parene  the  inTeeUgatien  further.  The 
only  Mnaral  eaaeluaioB  which  can  be  drawn  appear*  to  be,  that  aaieral  ai^Unoea  of 
tha  eoaraetcr  above  deaeribed  Iiava  a  tendency  toaufferapontaneoDadeoompcution  from 
bung  o^Lied  into  non-aMtiitd  aeida  at  the  aipaaae  of  the  pfmxlde  of  uitroKao.  K0« 
they  eonMJn,  which  ia  reduced  lo  the  oonililion  of  nilrie  oxide,  S0%  and  evolved  aaand^ 
■  portian  of  waUr  being  alwaja  given  off  at  the  aame  Um^' 

OODST  PLASTEE  ia  a  eonaiderable  object  of  mnau/actnra.  It  ia  made  aa 
li^wa: 

Black  ailk  ia  etrained  and  bmthad  over  ten  or  twelve  timea  with  the  following  prt- 
panttion :— Dbaolva  )  an  onnoe  of  balaam  of  bennin  fa  tl  ouneea  of  rectified  tpirit*  of 
wbia;  and  in  a  aaparate  veael  diaaolve  1  ounce  of  itfnglait  Id  »a  little  water  aa  majba. 
Btrsii  aaah  aolutlon,  mix  them,  and  let  the  mixture  real,  ao  that  an^j  andiitelved  parta 
DH  tubcido;  wltan  the  dear  liqnid  ia  cold  it  will  form  a  JeDj,  which  mnatbe  warmed 
before  it  ia  applied  to  the  ailk.  When  th*  ailll  coated  with  it  ia  quite  dry  it  mnat  ba 
Bniahed  <^  with  a  ooat  of  a  aolotion  of  4  onueea  of  Chian  turpentine  in  B  onoMa  of 
tinotnre  of  beniotn,  to  prevent  ita  eraekjn^* 

COW  DUNO  SUBOTiTUTH  in  ealieo  printing.  Etnlfdiate,  carbonate  and  pfaoa- 
.  phate  of  lime  and  toda. 

CRANEE^  nituUr,  »f  Jfr.  W.  /Wrtoim.— Ainong  the  many  happy  anpliea- 
tiona  of  the  boUow-g^dei  ayalan  o(  oat  great  engineer,  thia  ia  one  of  the  mort  inge- 

"iig.  4S5  ia  a  vertioal  aadJon  oraarane,ooo*tmcted  according  tomy  aaid  Invention, 
and  ealanlated  for  lifting,  hr  hoialing  wogfata  np  to  abont  B  tone,  fig,  436  it  an 
altvation  of  the  tame ;  Jigt.  4S7,  4C8,  4!«,  and  480,  are  eroea^eetion^  an  the  linea  a  6, 
ed,if,gk\  and  j^.  481  a  trantverte  vertical  teetlon  on  the  line  i  it  AAittheJil),  which 
in  Ita  general  outline,  it  of  a  crane-neck  Conn,  but  recMngnlar  in  ita  aroai'tcetion,  at 
partienlartj  tbowa  in  Jig*.  4M,  4Mt  and  410.    The  four  aidea  are  formed  of  metal 


ers. 


Ikmlv  rivet«d  together.     Alonv  the  edge*  the  aonneetion  of  the  platan  ia  effected 

_^ uaof  pieeeaof  angia  iron.    The  couneationa  of  the  ^latca  at  tha  erotajoinla 

'  on  the  convex  or  nppeMdt  of  the  Jil^  ara  made  by  the  riveting  on  of  a  plate,  which 
ooran  or  overlap*  the  enda  of  thalwoplatea  to  be  Joined;  the  rivela  at  tnit  part  are 
diapMtd  «a  rtpraaftad  in  >^  4<S(a  idanof  tha  top  pUaaiaBd  knowm  at  'abwi 
riviting;'  ••Mtb*  pillar,  which  it  finoly  ateoradby  •  Maapbto  ji^  to  a  atone  foonda- 
tloDii  and  fita  at  top  into  a  tup^aped  beariu  o,  whicfa  ia  to  fin^yaeeured  to 
the  aid*  platea  of  tha  ^b^  at  or  naar  to  th«  poiflt  wbera  the  aurvatura  commences  and 
on  wliiah  bearing  tlu  jib  ia  frt*  to  revolv*.  F^g,  481  ia  a  trantvena  vertical  aactioA 
of  the  lower  fiart  of  the  jil^  allowing  the  manacr  of  fitting  the  b«arin(p  for  the  chain- 
barrel  (which  ia  placed  in  ihe  interior)^  and  Iheapiadleaandi  ahaftaof  the  wheel-KearinjL 
by  which  tb^  powtf  ia  applied  there  to  d,  it  the  ohain  poliey,  which  ia  inaertod  in  aa 
aperture  forvicd  ia  the  top  of  the  jib.  The  cbaio  paeaing  ovtr  thia  pnJlev,  enlera  tha 
iolarior  of  the  erao^  and  m  eonlinned  down  to  the  sbain  barraL  ■  ia  •  pulley  or  roller, 
which  it  ioterpM«d  kbont  halt-wa^  between  tha  chain'pnlley  and  the  cbain-batrel,  for 
(ha  purpoaa  of  pMT«tLling  tha  chaw  robbing  tgainat  th*  platan  Jlp.  4S8  it  a  plan  of 
Um  lowtr  pUttn 

Digilizec.yGOOgIc 
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no 

fig.  U4  b  »  Tertioal  moKod  of  anothw  omie  oonetraotod  upon  tlM  unie  ptiDtlpI* 
M  that  Just  desoHbed,  but  ii>laalit«d  for  lilting  mneh  greater  weiebU  (mj*  iW  iou); 
it  diSara  in  baving  the  lower  or  ooniwTe  ride  a  a,  of  tfae  Jib  ■trtngUienad  bjr  mMH  of 
three  addition*!  platee  ■  ■  b,  whereby  the  interior  i*  dinded  into  on*  large  and  thiM 
mallw  oaMt,  a*  ■hown  fn^^i  4SB  and  486,  whioh  an  vtm  watiou  nppn  the  liiM*  a  li 


and  0  dot  jig.  4B4.  Thn  arrangement  of  the  oelTa  to  strengthen  the  lower  or  «onMV* 
nde  ii  advimhle,  in  orde^  to  obtain  enfficient  resiBtinoe  to  the  sompmaion  evert«d  hf 
tha  load  lifted,  withont  nnneaeeaarilj  inerearing  the  weight  of  the  other  pirU, 
lie  tension  exerted  npon  the  npper  or  eonrei  plates  does  not  reqniro  ao  mneh  tna- 
t«riila  to  withatand  it;  <;  is  the  toe  of  the  jib,  whieh  mis  in  a  step  ibrmed  in  tbe  bot- 
tom of  the  eylindrieal  caitinga  d,  which  ia  built  into  tfaa  tnaaonrj  fotniing  the  baaia  of 
tb a  machine.  laara  twoofn  let  of  pulleys,  wbieh  are  mounted  between  two  ringa  ff, 
and  serve  an  anti-Mction  rollers  for  the  upper  bearing  of  the  Jib.  Tha  loiaertnost  of  the 
ringa  r  w,  reata  npon  a  ael  of  rollen  o  o,  which  are  fitted  into  the  top  of  the  easting  t^ 
•o  UiBt  aa  tlie  Jib  ia  tamed  roand,  the  rings  r  r,  and  the  anti-friction  rollers  whioh  fliey 
«aTiy,  have  perfect  freedom  to  move  along  -with  it ;  h  ia  a  platform,  upon  whieh  the 
paraona  working  the  machine  may  atand,  and  which  sopporta  a  cdamn  i,  within  which 
there  ia  monatM  ■  apindla  m,  the  lower  end  of  which  baa  keyed  to  it  a  pinion  i^  whidi 
geara  into  a  nrcnlar  raok  h  h,  bolted  to  the  top  of  the  eyiiadrica]  eswiig  ix  h  is  a 
worm-whMl  keyed  t«  tha  top  of  tbe  apiadle  s,  into  which  an  endless  serew,  woriced  bj 
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B  baod-wliMl,  Ii  gMTvd,  n  l^at,  bTtoniiiig  thehand-whsfl,  thsjibof  theennaiimiilc 
to  DWT«  roand  in  any  required  aireetion.  o  u  the  ehiin-barrel ;  p  the  ohain-wheal ; 
•  B  pollen  er  rallen  whieb  ninort  the  ehain,  and  prtrent  ita  rabblgg  againat  the  platea 
•(tbajik 

"Id  tb*  eransa  and  hmatiog  maeUnaa  whieh  I  have  deaenbed,  tbe  ehniD-bairala  are 
hdeaed  within  the  Jib^  and  tba  apindla  of  the  wh*e1-g««riag  are  alao  iqaide ;  and  Uiia 


latlMdbpcwtianorUiaaCMH^whiAIpMfw;  but  ft  will  twobriooa  that  flier  nay  be 
•boplMM  ODtdd*  of  th«  jit;^  in  anMnnaraiinilar  to  that  generalljr  followed  in  the  son- 
MmatioD  of  ordinary  eraaaa.  And  haTine  now  dtMribed  mj  aaid  inTention,  and  ia 
wbat  manDer  the  aam«  ia  Is  be  peribmad,  I  dedlaiw  that  vbat  I  alaim  ia  the  eonatns- 


eellular  eoDipartmenta,  aa  before  exemplified  and  deaeribed' 

CRAPR  (Oripi,  Ft.;  Knpp,  Orrm.)  A  tranaparent  toctil*  fabric  aomewhal 
like  fcaou,  made  0/  rair  ailk,  ffommed  and  twiated  at  the  mill.  It  if  voTan  with  anj 
acoaring  or  tweeL  When  djaid  blaek,  it  ia  miuh  warn  bf  ladiea  aa  a  moaminc  draaai 
Crapca  are  eriiped  {enpi*)  or  amoolli ;  Iha  forntar  being  doable,  are  need  m  eloae 
■nonmii^  the  latter  in  leaa  deep.  White  erape  b  appropriate  to  fonnK  nnmarried 
tamale^  and  to  rirgina  on  taking  the  rail  in  noBnenea.  Tkailk  deatmed  for  the 
Arat  i*  tpnn  harder  than  for  tbe  WMnd  1  ainM  the  drgrM  of  twiit  partienlarlr  for  the 
warp^  daterminea  the  degree  of  oriaping  vhieh  it  aaannHa  after  b«i/>B  takan  fivm  tba 
looii.    It  ia  for  Ibia  pnrpeaa  ataeped  is  clear  water,  and  robbed  with  prepared  wax. 


..jogic 
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Crape»«re  ill  wt.Tcn  and  dTed  viUt  Um  cUk  in  Uie  raw  •UU    TVt  •'■  A>i<>l>*d  vtt 

a  itiffening  of  gum  water. 

Crape  ia  a  BologDese  inTeDtion,  but  haa  been  lone  minnlkolnred  with  mtmhot 
•xcellence  at  Lrons  ia  France,  sad  Norwich  in  Eoglaad.  Then  ia  now  a  magBifitant 
bbria  of  it  at  Yan 


TlM 


I,  of  whici 


ia  twisted  much  harder  than  the  weft.    The  ertpom  of  Jlaplet 


it  altfwether  of  aillt. 

CRAYONS.  (Eng.  and  Fr.|  PaiUUtifit,  Ottm.)  Steoder,  ion,  and  aomeirtMl 
fHable  cjlioders,  Tsriouslf  colored  foe  deUDealin;  ligurei  upon  paper,  nsaallr  called 
cfaalk  dnninp.  Red,  green,  brown,  and  other  colored  crajoni,  are  made  with  fina 
pipe  or  china  day  paste,  intimately  mixed  with  earthy  or  Dielallic  pigmenU,  or  ia 
general  willi  body  or  snrfWee  eolora,  then  moulded  and  dried.  The  hrothert  Joel,  ia 
Parii,  employ  as  erayfa  cement  the  following  compoulion:  6  puts  at  ihellac,  4  parU 
or  ipiril  of  wine,  2  puts  of  turpeatiae,  12  paru  or  a  coloring  powder,  inch  ai  Pnuaian- 
blue,  orpimenl,  white  lead,  vermilion,  &&,  and  12  parts  of  blue  clay.  The  clay  being 
elatriaied,  pissed  through  a  hair  lirre,  and  dried,  is  to  be  well  incorporated  by  trita- 
ralion  with  the  aolnttoD  of  the  shellac  in  the  spirit  of  wine,  the  turpentine,  and  tht 
pipnenl ;  and  the  doughy  mass  is  to  be  pressed  ia  proper  moulds,  so  as  to  acquire  the 
desired  shape.    They  are  then  dried  by  a  store  heat. 

In  order  to  make  cylindrical  crtyons,  a  copper  cylinder  il  employed,  aboat  3  laehet 
in  diameter,  and  1}  inches  long,  open  at  one  end,  and  closed  at  the  other  with  a  pec> 
forated  plate,  eontaining  holes  corresponding  to  the  sixes  of  the  crayons.  The  paste  it 
■itrodueed  into  the  open  end,  and  forced  through  the  holes  of  the  bottom  by  a  pialorf 
mored  by  a  strong  pre«s.  The  Tcrmicnliir  pieca  that  pass  through  are  cat  to  ths 
proper  lenglhg,  and  dried.  As  the  quality  of  the*  crayons  depends  entirely  upon  the 
fineness  of  the  paste,  meebanleal  means  mhst  be  retorted  to  for  eSecting  this  object  ia 
the  best  loaDner.  The  roilowinK  machine  has  been  found  to  answer  the  purpose  eueed 
ii^ly  welL  -^ 


tig.  481  is  a  TcrtJeal  seotion  tlinii]^  the  eenlre  of  the  erajon  milL  Fig.  488  Is  a 
Tiew  of  the  mill  from  sboTe.  >,  the  mill  tub,  whose  bottom  a  muit  be  ■  hard  fiat  plate 
of  east  ima ;  the  nde*  A  b«in^  of  Wood  or  iron  at  pleasure.  In  the  centre  of  the  bottom 
there  is  a  pivot  o,  screwed  into  a  socket  east  upon  the  bottom,  and  which  maj  ba 
strengthened  by  two  erosa  ban  d,  made  fait  to  the  frame  x.  r,  the  millalone  of  east- 
iron,  onoeaTe,  whose  diameter  is  ooosiderably  smaller  than  that  of  the  vessel  a  ;  it  in 
furnished  within  with  a  oirealar  basin  of  wood  s,  which  receives  the  materials  to  b« 
ground,  and  direata  them  to  the  hidea  a,  which  allow  them  to  pssa  down  between  (ha 
under  part  of  ^e  mnller,  and  the  bottom  of  the  tub,  to  undergo  trituration. 

B7  the  oentrifugal  motion,  the  paste  la  drivea  toward  the  udea  of  the  vesselL  rlsM 


itizecy  Google 


«nr  a*  Mm  tf  tb*  lanlkr,  nd  «an)«i  hifua  through  U>«  hole*  ^  m  m  ta  bi  Npeattdlj 
■dJMMd  In  Um  grisdiug  oiparuioft.  Tbit  nilbtose  ii  nsaatad  upMi  an  nprigfat  ihth 
%  wUck  raeeiTM  rotarr  ualiaB  from  tb«  bard-wh**!  work  k,  drinn  I)?  tha  vineh  l 

Dm  fbniMa  in  wbieb  ■«>•  kiadi  of  any obi^  and  «ap«oullj  Iba  fa^tioDi  blaoUwd 
ptaaifa,  M*  bak«d,  i>  rc[H«>ant*d  la  Ai  4Sti  in  a  bout  alaTalioB ;  and  in  ;^.  440^  wlu«>i 
li  a  votieal  laelioD  throogb  tha  midifia  of  tka  ahfDmar. 

A  t,^  tnbaa  of  graatir  or  1<m  rii^  aeoording  ■•  tk«  inbalaBM  of  the  atajon*  ii  a 
b«Uer  or  wona  sondnctw  at  heafc  naaa  tnbaai  iB|»  «kiok  ibe  erajvni  intendad  for 
bakMKaroto  bo  pnt,U*T«n*  boriwatiUj  Uia  laboMlotjr  ■  of  tba  fnrDaea,  and  ara  top- 
pattM  bj  two  plataa  4  platvad  wUbrizaqBara  kolaafiireo*aritigthBam  of  tb*  ^baa 
A.  Iliaae  two  ^ataa  ara  hni^  npon  a  aomoMm  ama  »;  one  of  (hani,  with  a  ladga,  ilinta 
lilt  ofKodrieal  part  of  Iha  tarnamt,  an  i«  thovB  la  tlw  tgot*.  At  Uie  aitrami^  of  Ao 
baUaw,  tha  ant « ia  topportod  hj  an  iron  (brie  ttiad  In  tha  briokwork ;  at  the  fiwnt  it 
twwaaa  tha  plat*  o,  uid  lata  thro^^  an  and  abont  4  inehca  Iqaara  to  raoerra  a  kaj,  \>f 
maan*  of  whish  tha  axli  o  maj  ba  (orMd  maai  at  ^aaavrc,  and  tharabr  tha  two  plataa 
(^  and  tha  atz  lab««  M,  ira  tbna  w^uaad  in  auoocaion  to  tha  aotion  of  tha  fira  in  an 
aqnal  niannar  vpoo  eaofa  of  thair  ndc^  At  tha  two  extranritiai  of  the  fnniaoa  ara  two 
tHttmaya  ^  tar  the  porpoaa  of  dUFbaing  tha  heat  more  aqnablj  orcr  Um  bodj  of  tha 
■lyona  r,  Jla.  *S9,  ia  tha  door  of  the  firc-plao^  bj  whiefa  tb«  fiial  ii  introduGed ;  a, 
fy.tiO,ihe  aib-p<t;  ^  the  flra-plaoa ;  (  bolaa  of  the  grate  whieh  laparate  the  flra-plaoa 
Mn  the  arii-i^t;  ■,  briokwork  astorior  to  tBB  hmae^ 

"  ■  '        -  ...         .  oroToni.    He  takea  " 

tftillj  e)iitriat«a  it 
M  Map,  whleb  ba  fe 


■wral  Lomet  prapoaaa  tb«  Mlowlng  oompoiitiiM  for  red  oroTonL    He  takea  As 
■I  hematite,  gnnda  h  apoa  a  fmtptjtj  iM\  aod  then  oiraftillj  eintriatea  it 
■a  it  into  a  plaatto  paato  with  fam  arebio  and  a  little  white  uap    -■^<*  ' 


(rarona.  One  of  theae  praaeribea,  white  wax,  t  parta;  hard  taHow-aoati,  ghella^  . . 
aaoh  3  parta;  tamp  blaek,  1  part  Another  la,  dried  tallow  loap  and  wbite  wax,  each 
6  paKa ;  lama  bbck,  1  part,  lUa  Ddzttiro  being  ^IBed  with  a  gentle  hca^  ia  to  be  oaat 
M»  nonld*  lor  forming  erayona  of  a  proper  we.  * 

CREOSOTE,  or  tlie  JItA-prtmvtr,  ttom  ifi*c  and  r»{u,  la  the  moat  {mpartant  oT  tha 
Ire  new  chemical  prodaeiaofataiBcdrram  woodur  brDr-Rekhenbach.  TheoIherfiHU', 
^oro^M,  rapiona,  pUainar,  and  pUlaeal,  hare  hitherto  been  applied  to  no  ute  in  tbe  art*, 
and  mar  ba  regarded  at  preaeat  at  nere  analTtiea)  earioBiliat. 

Creoaote  mny  be  prepared  either  turn  Ur  or  ftom  emde  prroUfneont  acid.  The  tar 
mtt  be  diiliiled  till  it  topiiTet  the  eontittniee  of  jUch,  and  at  the  ntmott  till  It  bcRint 
Itexbale  the  white  rapon  oT  panffioe.  The  liquor  which  passci  into  the  reeeirer 
dindea  ilstlf  into  3  atrala,  a  waterroDC  in  the  middle,  placed  between  a  heavy  andalighl 
oiL    The  lower  ttratnm  alone  it  adapted  lo  the  prepairalion  of  ereoiote. 

1.  The  liqaor,  beiga  tatunted  with  carbonate  of  poiaab.  Is  to  be  allowed  to  aettle,  and 
the  oil}  nullpr  which  floats  at  lop  it  to  be  decanted  off.  When  this  oil  ia  distilled,  it 
aflbnb,  at  first,  prodncti  lifhter  than  water,  which  are  lo  ba  Tejeeted,  hot  the  heaTieroil 
wtaielt  IhUowt  it  lo  he  teparated,  wathed  repeatcdlr  br  agltalioa.  with  freth  portion!  of 
Chte  phoaphorie  acfal,  to  A«e  It  fVooi  ammoaia,  then  left  tome  time  at  rett,  after  which 
ll  mntl  he  wathed  by  water  Axim  all  trmcet  of  aeiditr,  and  inallr  dIttiUed  along  whh 
a  new  portion  of  dilate  phoaphorie  aeid,  taking  care  to  eAotaU,  or  pom  ba^Ji  the  dif 
tilled  pndnet  rcpealcdlT  into  the  retort 

2.  The  oily  liqnid  thus  rectified  ii  coloriett;  It  contalnt  moch  crtotofe,  bat  at  tin 
tame  time  *omc  aipimt,  ftc.  It  matt  therefore  be  mhced  with  potath  ley  at  M2  tp. 
gnt,,  which  di!itoWea  the  ereoaote,  Tbt  npioiie  floats  opon  Ibe  tnifaee  of  that  wliitloB, 
and  mar  be  decanted  off.  The  alkaline  aolniioB  it  to  be  expoaed  to  ihe  air,  tU  ft 
Eladient  \ij  drcompoaition  of  aome  foreiin  matter.  The  potaah  being  then  aatorated 
With  dQate  anlphnrie  add,  Oe  craoaolc  becomea  free,  when  it  nay  be  decanted  or 
arphoned  off  and  ditlilled. 

t.  The  Ireatneat  by  potath,  tnlphnrie  add,  Je«.,  la  to  be  lapeated  tipon  tha  hrownlth 
awoaote  tDl  it  remaini  colorteaa,  or  nearly  to,  even  apoo  espMore  lo  air.  It  matt  to 
■ow  diaielTed  in  the  itrongeat  polath  ley,  aatgeeted  to  dltlillBtiMi  anew,  and.  laitly,  r» 
dittiDed  with  the  rqeetlon  of  the  Artt  prodacta  which  contain  moeh  water,  retaining  only 
ike  following,  bnt  taking  care  not  to  path  the  proeeaa  loo  hr. 

Ia  operating  upon  pyroli^eont  acid,  if  we  diaaolTC  effloreaced  inlphale  of  todn  in  it  U 
Mtoralmn,  at  the  icDiperatarc  of  IffT°  F.,  the  ereoaote  oil  will  teparate,  and  float  upon 
Ibe  anrfaec.  It  is  lo  be  decanted,  left  in  repoae  for  Mime  dayi,  doring  which  it  will  part 
with  a  fieah  portion  of  the  Tlnegar  and  lalu  Being  now  tainraied  while  hot,  with  cac^ 
kmale  of  potath,  and  dittiDed  with  water,  aa  oily  liquor  ia  obtained,  <^  a  pale  yeUow 
aohw.  Tbii  it  to  be  reetilled  by  phaaphctie  acid,  Ju.,  Ilka  the  erode  piodnet  of  creoaott 
faaatat. 


OH  CRnctSLES. 

CrxMotB  b  ipparaiitiT  eompewd  of  7fl-a  ou-bao,  l-t  hjdniMii,  mni  lS-0  oinm.  >■ 
100  putt  It  M  tm  niy-lookin^  liquid,  iliKlill;  graiMj  to  A*  toneh,  Toid  ol  etjo* 
Mftd  bamiDg  iMte,  and  capable  oTeomibng  Uie  eptdemui  in  a  ihon  lini«.  Jt  potaenM 
■  pmetralioft  diFagmable  imeU,  like  that  oT  hi^hlj  «"'^»^  bam*,  and,  when  iabakd  af 
tke  Bostiili,  caoM*  a  flow  of  lean.  Iti  speeifie  gnikj  u  1-037,  at  6S'  F.  lu  conabb 
voce  if  limiler  to  that  {rf*  oil  of  almondi.  It  bas  no  aelion  Bpon  the  cnlon  of  litmna  M 
tnnneric,  bui  eominDniealet  to  while  paper  a  «Uin  whkb  dinppean  ipoDlaneauilT  ia  • 
few  boun,  and  ra^odly  bj  the  Bppl*atiOD  of  heat. 

l\  baili  wilbout  decoiiipvailion  at  398°  F.,  DDder  the  arerafe  baromeliic  iitwwua 
remaine  fluid  at  IS°  F.,  ii  a  noD-conductor  of  eleclridtj,  refiaeti  light  powerfolij,  aM 
barm  in  a  lamp  with  a  rnddj  aoxAr  flame. 

When  miied  with  water  at  58°  F.  it  formi  two  dUTerent  emnUnaiioni,  the  flrit  being  ■ 
nlntioa  of  I  part  of  cKoaote  in  400  of  water ;  the  teeoad,  a  eombipaiioa  of  1  part  of 
water  with  10  part*  of  ereokHe,  It  uniiei  in  alt  pnipattions  with  alcohol,  hjidrk  Mht^ 
•eelie  ether,  napthi,  eupkne,  carburet  of  eilphur,  Ac. 

CreoHite  diuolves  ■  Urge  qgantity  of  iodLie  tutd  phoaphonu,  m  also  of  mlplnir  wilk 
the  aid  of  heat,  bat  it  depoHtei  the  greater  part  of  them  in  errftala,  on  rotdiDg.  It  eoB- 
bines  vtth  potanh,  loda,  ammoni*,  lune,  baryla,  and  oxyde  of  copper.  Ozyde  of  mereu} 
convert!  creowie  into  a  reuDoiu  matter,  while  ittelf  ii  reduced  to  the  metallic  (tale. 
Btroni  aulpburie  and  nitric  acidi  deconpoae  it. 

Creowte  disMilTea  leveral  ulti,  parliculaTly  the  acetates,  and  tbe  chlmUra  of  ealeim 
and  tin;  it  reduca  the  nitrate  and  acetate  of  tilTer.  It  aln  dinolree  indigo  bloei  ■ 
remarkable  circumntanee.  Its  actuui  npon  animal  malten  itreiy  inlereiting.  It  co^^ 
late*  albamen,  and  presents  the  putrefactiDn  of  bulcbert'  meat  and  Geh.  For  thii  par. 
pOK  thcM  BubataDcei  moat  be  iteeped  a  quarter  of  an  hoar  in  a  weak  watery  ■olnlioa  of 
ereotote,  then  drained  and  hang  up  in  tbe  air  to  dry.  Bence  Rciehenbach  ba»  infemd 
that  it  ii  owing  to  tbe  pretence  of  creoaote  that  meat  ia  cured  by  (iDoklng  t  bnt  he  it  met 
correct  in  ateribiag  the  eflrct  to  the  mere  eoafnilalion^ihe  albamen,  iinee  jUria*  alaa^ 
withoDt  creosote,  will  pntrefy  ia  the  coarse  of  24  boun,  during  the  heaia  ofiamaet.  U 
killi  plant!  and  imall  animala.    It  preterra  flour  paata  nnehanged  fta'  a  long  time. 

Citomit  exiili  in  the  tar  of  beech-wood,  to  tha  amonnt  of  &am  20  to  2S  per  cent,  aal 
In  crude  pymlitneoni  acid,  to  that  of  I|. 

It  oaghl  to  be  kppt  in  welt-etoppered  bottle*,  bceaiue  wben  left  opra  it  become*  frm 
greisively  j-etlow,  brawn,  and  thicli. 

Creosote  has  considerablK  power  npoo  the  nerrooa  lyitem,  and  hai  been  applied  lo  tha 
teeth  with  adraniage  in  odontalgia,  as  well  ai  to  the  ikin  in  recent  Ecaldt.  But  Itt  m» 
dicinal  and  surgical  Tiitues  have  been  much  exaggerated.  Its  flesb- preferring  qnalin 
is  rendered  of  iillle  use,  from  the  difficulty  of  removing  the  rank   flaTor   wlueh  H 

le  hit  ««Mot*^  and  oom- 

The  tpecifio  fcravitiu  Taried  in  tba  seTeral  specimens  at  follows :  1,  a  tpeoimen  giTen 
me  bj  Messrs.  Zimmer  and  Sell,  at  their  faotorj  in  Saohienhausen,  by  Frtnkfurt-on-Ui*- 
llaine,  bad  a  tpcdifio  gravis  of  1  '0S24 ;  %,  a  sample  made  in  the  north  of  England,  sp. 
gr.  IfiST,  and  lU  bailing  point  variod  from  870°  to  SBO°  Fabr.  Ur.  Morwo's  er*o*ote^ 
whioh  is  mnch  eateemod,  hat  a  tp.  er.  of  1-070^  and  trails  first  at  S80°,  but  progre*. 
drelj  rises  in  temperature  up  to  420°,  when  it  remains  stationary.  The  German  area- 
tote  was  distilled  from  the  tar  of  the  pjroligiuiatacid  manufioture.  Creosote,  I  beliertL 
it  often  made  from  Stockholm  tar.  Benelius  gives  the  Sp.  gr.  of  creoMite  at  IDSI,  and 
its  boiling  point  at  208°  0.^014°  F.  I  deemed  it  uasless  to  snbject  to  ultimata  analy- 
sii  produote  differing  so  eonsiderablf  in  their  pbytieal  propertiaa  They  were  all  Tdf 
■oliible  in  potash  Ive. 

r  FLOO£AIia.    llie  nam*  given  by  the  Cornish  mioen  to 

hmtUlitgA,  Oairm.)  are  small  oonieal  vessel*,  r_ 

r  reducing  ores  in  dooimaty  by  the  dry  analysis,  Urn 
■ping  mixture*  of  earthy  and  other  Babet*noe%  for  melting  metal^  ind  oomnoundins 
letaUic  alloys  Tliey  ought  to  be  reftaetory  in  the  itrongeet  heat^  not  readily  aetad 
pon  by  the  substance*  ignited  in  thsm,  not  porott*  to  lipoids,  and  cspabls  of  bearing 
oonaiderable  altarna^oas  of  temperaCare  without  eraobing;  on  which  aooount  they 


should  not  be  made  too  thick.  The  beet  crueiblea  are  formed  from  a  pure  fire-daj', 
mixed  with  flnety-gronnd  etmenl  of  old  cmuble^  and  a  pMlion  of  blaok-lead  or  pa^ 
phita    Borne  pounded  eoke  may  bf  mixed  with  the  pltirobi^    Tbe  clay  sboold  b* 


prepared  in  a  timilar  way  at  for  mahii^  pottery  vrare;  the  vaaad*  after  being  formad 
most  be  slowly  dried,  and  then  properly  baked  in  the  kiln.  CmelUea  formed  of  » 
mixtonofB  parts  in  bulk  of  Stourbridge  di^  and  eemenV  S  of  ook^  and  lot  grapUt^ 


•Un  bMM  fend  to  rtMa  UmM^^otH  powiat  oIItm  mA.  in  Oe  Rojal  BwHb 

kmirj.  8ack«n«iblMnart«d(li«>rMl«rt  tMNribbbcatlliataoaU  lMprodiiMd.la 
wiwk  «T«B  wtongbt  iroa  wm  tMltat  tqiMl  to  110°  or  m°  WtdgawMtd ;  and  hot* 
waUtB  oooHuf  wftlmat  (tmUiii^  AaoUiar  eonpodtioo  lor  bmw  fcandiny  rrfiaiblM  li 
tb«  (oIlinriBg:  )8(oiirt>ridg«olaT;  1  bnrntd-claj  Mamt;  )  mk«  powdtr;  iriptdav. 
Hm  pact;  m>M  tOHt  b«  wnprfiMd  in  n>oaldt.  Ila  Hcnian  enwiblet  from  Great  iJ- 
MModa  and  Kpatorod*  ara  oiada  ftma  a  fira-alar  whlcb  anaUiiii  a  littl*  iron,  but  no 
Ifanat  it  ia  ioaorporaUd  vilb  nlioaoaa  land.  Aa  dongh  ii  oomnmacd  in  ■  rnonl^ 
drid,  and  abvogij  kUaad.  '  Hmj  Maad  wKiit  and  laadao  fiui«a  in  doeimaatia  open- 
tioM  Tarr  wall ;  ar*  hUmt  poroo*  on  MSMiBt  of  Uio  aoanancaa  of  tfaa  lanil,  but  ara 
Aarabj  foa  apt  to  oraak  fron  aoddan  IwatlaKor  aooHM    Thaj  malt  under  tha  fbang 

et  of  bar  iron.    Boaofaj  in  Paria  baa  hldv  aacoewMd  in  raakins  •  tolarabU  laiito- 
«r  Ifca  Hwriia  <ra«iblM  with  a  flr*^*^  bund  near  Namnr  in  at  Ardannn. 

g  daborato  BBBljMa  of  aareral  kind*  of  arwt 


B««%. 

EM<iAh> 

atniHw 

auarna 

M>wl» 

OtePita 

Cm*»I. 

OlwIW 

•rciMHt 

aiiek     -    .   - 

70-9 

644 

63-7 

68-S 

«7-4 

SS-0 

68-0 

24-8 

U* 

«h7 

SSO 

32-0 

»^) 

S8-0 

OijdeoflroB. 

3-8 

1-0 

4-0 

7-S 

0-8 

l-S 

2-0 

bMa 

tnea 

0-6 

tIMt 

- 

10-3  • 

- 

1-0 

Wirser  UBia  the  a 


npoiitlon  of  the  aand  and  da;  in  Ike  I 


0%r  iUealO-l)  BlnndM65-4|  «xr<l«i  ef  Iron  and BMnganoe  1-2 1  lime  0-8 iVitarS) 
8ndt  BB-S  M  1-S  0^ 

Jtodk  Iiod  endUaa  an  nado  of  two  parti  oT  graphite  and  one  of  fire  ela;  g  mixti 
with  wal«  Into  a  PMte,  prcMnl  In  nMnldi,  and  well  driedi  but  not  baked  bard  ia  lb« 
kOa.  Tber  b(«r  a  higher  beat  ikan  the  HeaaiBa  erodNet,  at  well  aa  fuddm  ebanim  of 
tmpentare  |  bar*  a  iMOOlh  fvAee,  and  are  tbctelbK  fnbneS  hj  the  meltm  <k  giJd 
end  aitrer.    Thia  eoMponad  font*  eMdleal  Muall  or  poilaMe  Iknacca. 

Mr.  Aaeter  daaeriba  bii  patent  ptottm  Ibr  Baking  eraeible*,  a*  IbUcnn :  Take  two 
part*  tt  iae  gnmnd  raw  Suwrbridge  dtf,  and  one  part  of  the  hardett  gaa  cake,  pre- 
TiMBlr  pnlreriMd,  and  tiRad  tbrooRh  a  aleve  of  oqb  eighth  of  aa  iaeh  mrah  (if  tk« 

■    -  '    ■  -    •■•---■- are  Ten  apt  (o  crack),    Hii  the  ingredienU  together  wllb 

4  tread  the  BUM  well.    "--      -  '  ..... 


Ike  proper  qatnlitj  of  water,  and  tr 


The  pot  if  moakied  b;  hand  o] 


.....  .         Inp« 

a  woodcB  Uoek,  iBpponed  oa  ■  ipindle  whieh  tnnM  In  a  hole  fn  the  beocb ;  there  ii  a 
gBBgc  to  refBlale  Ibe  tbiebae«  of  the  netting  pot,  and  a  cap  of  linen  or  eoltoa  plaead 
wet  Bpoa  the  core  brfore  the  tlajr  ii  applied,  lo  prtTent  the  ela;  IVom  itleking  parliallr 
lo  Ike  eove,  ia  tike  lakiBg  off)  ibe  cap  adhcrn  U  Ihe  pot  onlr  while  wrt,  and  anj  be 
nnond  wttlMnt  troBUe  or  bamtd  when  drf.  He  enplori  a  wooden  bal  to  nniit  la 
MMlding;  the  pot  i  when  ■lanUed,  il  li  carrfunr  dried  al  a  gentle  heaL  A  pot  dried  •• 
abote^  when  wasted  fiiT  mb,  ii  ml  wanned  b;  the  flre-*Me,  and  ia  then  laid  la  the  fu- 
■aee  witb  the  mo  dh  downwardt  (the  ted  cdiea  beiag  pivriootlf  damped  with  edd 
«ac«  to  Older  to  iMaen  tba  beat)  i  more  eakt  k  then  thrown  in  till  the  put  it  corcre^ 
Bad  it  ia  now  btmght  np  gradullj  to  t  red  heat.  The  pot  ii  neil  tonud  and  Ixed  la  a 
frmar  poailioa  ia  Iha  Umace,  withont  beia«  nUowed  U  eo^  and  it  Ikea  ebarged  wllk 
eeU  iroa,  w  that  iIm  mala],  vbea  oeHed,  ibtll  have  itt  taiAcB  a  Itltle  betow  Ihe  onibU 
of  the  pot  The  iron  ■  mdlad  ia  aboat  aa  boor  aod  a  balT,  «ad  no  dai  or  addilito  of 
any  kiad  la  nade  Bee  of.  A  pot  wHl  lait  fbr  foarteen  or  eren  eiibleen  nceeteire  >nelt> 
^i,  provided  It  it  not  allowed  to  eool  la  Ibe  intemh )  bnt  if  It  cool,  it  will  prabat^ 
autk.  Tbtae  pMt,  It  ia  aald,  caa  bear  a  greater  heal  tbaa  othcn  withoat  uAeniag,  aiid 
will,  eoaaeqaaatlT,  delirer  the  netal  in  a  more  fluid  etate  ttaaa  the  beet  Biminghan  pcM 
wBL     See  a  fignra  of  Ihe  eraeiUe  nwttU  ander  Hi^u. 

CBYETTAL  b  the  gMMtlheal  fortn  poneaacd  bj  a  raet  nnnber  of  tnineral  and  ealiaa 
Mibttaaeeai  aa  abo  b;  tnaajr  Tegetable  and  aninal  prodoeU.    The  tolqnnt  partleMi^ 
wdoabtodlr  detenniaato  roniw,  and  aonbias  wkb  m  aDotber,  hj  tka 


.,j,„.a..„G0Qglc 


tn  cuBBYise  OP  leather. 

ftntotiolu  IP*  giteD  ondcr  «m1i  oUMt  oT  min'afwitar*  iriddi  nqidtw  erjitaUintia^  * 
how  to  aonduat  &u  proean,    3«e  Bobax,  Baut,  Ac 

CDVBEAK  wM  firrt  mttde  >n  arlide  of  trade  ia  thii  eoDiitiy,  by  Dr.  Catbbcrt 
QordoD,  from  whom  it  derired  ita  autat,  knd  wh  origJoBllf  ntourutDred  bb  ■  gr«at 

Male  bj  Ur.  O.  MukiDtDih,  It  Olugoi '- "^ "-" 1- ^- - 

powdf^t  ot  ■  violet  red  eolur,  difficult  to 
dUagriKable  oJor.  It  i*  paitiallT  ■olnble  in  boiliag  water,  beeome*  nd  wiib  aeidi,  aad 
Tiolet  blue  wiib  aJkalis.  It  a  prepared  in  tbe  aame  way  u  archil,  cnlr  toward*  th* 
•ad  tbe  lubaiaaee  i>  df  ied  in  the  air,  and  i«  tben  grouod  to  a  One  powder,  taking  care  m 
BToid  decompoiition,  wbieh  reoden  It  glutiium  la  Scotlaad  Ibef  oie  tbe  liebeo  tus 
tireut,  more  rarely  tbe  lichen  ealeareiu,  and  ompbalodet)  moal  oC  wbieh  liebeix  ara 
anported  from  Sweden  and  Narmj,  nader  tbe  aankeof  rook  noai-  The  lichen  it  aofleral 
lo  fenneol  for  a  metiib,  and  ia  then  tUrred  abovl  to  allow  any  sIobcb  which  mar  be  pi^ 
lenl  to  (all  10  the  bottocn.  The  red  naM  ii  nejct  powed  islo  «  lat  veacel,  and  leJl  to 
evaporate  till  its  arinoni  nnetl  bai  diiappeared,  and  till  it  liM  awnmed  an  agreo^ 
color  Terging  upon  violet.  It  ii  then  ground  to  flue  powder.  Ditring  the  rcrmentalion 
ef  the  lichen,  it  is  watered  wjtb  (tale  nrtne,  or  with  an  equivalent  ammoniacal  liquor  of 
amy  kind,  as  in  saking  ardill. 

CDPEIXATIOR  is  a  mode  of  analriin;  gold,  silrer,  palladiiim,  and  pUtinom,  by 
adding  lo  smail  portions  of  alloji,  containing  these  metak,  a  bit  ot  lead,  fniins  the 
miitore  in  a  little  cup  of  bone  eartb  called  a  capel,  then  by  the  joint  action  of  beat  aad 
air,  oiydiang  the  copper,  tin,  fcc.,  pretent  in  the  predom  metals.  The  oxydet  tbna  pro- 
daced  are  dlMotved  and  carried  down  into  the  poroos  euptt  In  ■  liqnid  state,  hy  the 
vitrified  oiyde  of  lead.     Bee  Au*t,  OoU),  and  Silvu. 

CURRYING  OF  LEATHER  (Corrojer,  Fr. ;  ZmridrUit,  Germ.)  is  the  srt  of 
dressing  skiat  after  (hey  are  tanned,  for  the  parposeoT  the  sboe-maker,  coach  and  harneat 
maker,  fcc.,  or  ot  giving  tbem  the  necetsary  smooUinesa,  lostre,  color,  and  JUfipleaen. 
The  carrier's  shop  baa  no  resemblance  to  the  lanner'a  premises,  having  a  quite  differeot 
•et  ot  tool*  and  inamlptilatian*. 

'neentrier  employs  ■  atmng  hnidle  abost  *  yud  •qiiBre,iiada  either  of  basket  twigi, 
or  of  wooden  spars,  flied  rectangolarl;  like  tretlis  work,  with  holes  3  Inehes  sqnart^ 
.    apon  which  he  treada  the  leather,  or  bsata  it  with  a  mallet  or  bamiMr,inorder  toscAen 
il,  end  render  it  derible. 

I^e  htttd  ibtt/e,  called  in  French  cMttam  i  ftvsrs,  «a  aeeonnt  of  the  Tann  of  ita  edg^ 

which  it  much  tamed  over,  is  a  tool  5  or  6  inchea  broad,  and  Ifi  or  16  Imki  nik 

two  handlee,  one  in  the  direcinn  of  tbe  Uade,  and  the  other  perpcadicalar  to  it,  for  the 

pnrpMB     of  goidmg    lb* 

edge    more     traly    npoa 

tbe  akk.      Tbe   panmel 

-_  (paamtUt)    ii   so  called* 

j*3f  «  beeaoM    it   dotbaa    the 

I      ■    '"  palm  of  the    band,    and 

J  performs    its    nmctioac 

'  It  i*  made  af  bard  woo^ 

and  is  of  a  itetongnlar 

shape,    I     fool    lone,    A 

Incbrs  broad.  Sat  abon 

and  RM&ded  beiow.    It  Ii 

(VuTOwed  over  the  roani^ 

■d  NiAoe  with  ttaoiveiH 

parallel   stnlgbt  grooi«a> 

Tbcee     groovea    are    ia 

•eetkiB  ■hai'p'edged    Ua^ 

celes    triangles.        fig*. 

441     and     449,    repr^ 

tent    th«  pommel   in  aa 

■ppc*  aod  nnder  viow.    T^  lat  tnrihee  ia  provided  with  a  leather  strap  far  aseop- 

h^  ^  to  the  hand  erf'  the  worltmso.    Pmnme!*  are  aitide  of  different  aiaea,  ami 

witL  grooves  of  various  dexreei  of  fineness.     Cork  pommels  are  also  'used,  bol  Umr 

are  rot  grooved,    femmeli  serve  to  give  grain  add  pliancy  lo  tbe  ritiui. 

Tbe  'ttnlrhims  inn,  fig.  443,  ia  a  flat  plate  of  iroo  or  copper,  fully  a  fonith  of  a* 
iaeh  t><iek  at  top,  aad  thinning  off  at  bottom  In  a  blunt  edge,  ibq)ed  like  the  arc  of  a 
eirde  of  lai^  diameter,  having  ike  angles  a  aad  fr  ronnded,  lest  ia  working  they  thoold 
peoetrate  the  leather.  The  top  e  i*  monnled  with  leather  to  prevent  it  IVom  hoitmf  th« 
hands.  A  copper  itretabnig  kaifh  ti  used  fhrdelieate  tkina.  The  worktaaa  holdi  this 
tool  nearly  perpendicular,  and  scrapes  the  thick  places  powerfully  with  his  two  handi, 
aatwdallf  Ihoie  where  some  Ian  or  leah  renahu.     He  lb>*  eqaaUaet  (he  ibickneaa  tt 


cDRRYnra  of  leatheh.  sn 

A*  Mm,  aad  rraden  ft  •!  tli*  Mnw  tin*  nnn  dcaw  and  nifona  in  tactnra.    nli 
toed  ii  of  TM7  gaoaral  o«  in  onrTiii^ 

Ha  roDod  knifa,  jC;&  444  ud  44S  (Jihu((*  in  ?rcn«h),  ii  >  eJT«alar  knifv  from  10  to 
IS  ioAm  in  diamrter,  with  t  ronad  4  or  S  imh  hala  in  it*  emtra,  f6r  introdiiBin;  ths 
batfdt  ■od  wwUag  ik  It  k  aunaaT^  ■•  ifaawn  in  Ika  laalioB  JIf.  44fi,  pnaeoting  Uia 
fcnt  af  ■  iplH>[i>iaI  soM.  Tbr  oooeavc  pan  li  that  apflM  to  be  ikin  lis  eigt  a  met 
ftrfccUr  airairlil ;  bai  i«  >  litile  nimeil  over  on  ibe  ride  «ppovtc  to  tbe  ikla,  to  prcren* 
445  ii  Aon  nlrring  too  ftr  tato  the  IM' 

tbn.  The  nrrier  litl  -lopm  off  with 
the  lead  knife  ftnm  the  *di;ei,  a  por- 
lioB  equal  to  what  he  anerwintt  re- 
morea  with  the  nnmd  onp.  Br  thii 
diTitloa  the  work  is  done  woner  and 
mon  cxmiIt.  All  t^e  nleo  'ir  rreaaed 
,—  skins  sre  dresMd  with  lh>i  rojud  knife. 

^    1]^-  ■ .    I    ■  - — jj     —^         j^  d*anir  to  a  (traijtht   two-han- 

'  —"" — -'     died  knife  two  Inehet  bn-ad,  or  which 

Mere  are  two  Uadi,  a  shan^^grd  aad  a  Uimt  one.    Fig.  U6. 

The  mmrt  is  nade  of  wa«d,  banng  a  handle  30  Inehea  lodg,  witha  eubieal  head  ot 
msllet;  apon  the  two  races  oT  which,  parallel  to  the  line  oT  the  handle,  there  are4pegi 
it  hard  wood  lamed  of  an  enr^bspp,  and  welt  polished,  so  as  not  to  tear  the  moitleiied 
lealh«r  when  ll  is  ■tiOHlj'  bdl  and  soneaed  with  the  mace. 

^)ehMH0T*i*i(l<>JIS-M7,  cmsisls  of  asimng  wooden  ftame,  A  ■  cv, which  serf eaai 
a  leg  or  Itet.  Tf  poa  the  middle  of  this  Aaine  there  are  two  nprif  hia,  s  r,  and  a  itroag 
DOES  beam,  a,  tor  snpponing  the  thick  plank  h,  dimb  which  the  skim  are  worked.  Thto 
ptaiit  nar  be  set  at  a  greater  or  Ins  slope,  aeeordhtg  si  its  lower  end  is  engaged  in  one 
ar  other  of  the  enas  ban,  i  iit,  offhe  fnuiie.  In  the  fliinre,askiBKurepce«eatedapoft 
the  plank  with  the  head  knife  nponit,  in  the  act  ofheing  pared. 

A  erlindrieal  bar  Ixed  horizontally  st  its  end*  (0  two  bnttresaet  pniectfng  tivm  tha 
wall,  srrrr*  bjr  means  of  a  parallel  stretched  conl,  to  Si  a  skin  by  a  coil  or  two  in  order 
to  dresB  it.  Thto  to  acooidisf  I7  tailed  the  dniir.  Tr.e  tallow  cloth  is  merely  a  mop 
Bade  of  tlDot  nifs,  withoal  At  long  handle  ;  of  whicb  there  are  sereral,  ooe  for  wmj, 
aaother  (br  oil,  kx.  BiniDf-toalhcd  plneere  with  hook-end  handtes,  drawn  togethrr 
hy  an  endless  cord,  are  employed  to  stretch  Ibe  leail  er  In  any  dfreetion,  while  it  is  being 
dretaed.  The  carrier  aaesctainpalihe  the  letter  0,  to  fix  the  cdfea  irf'Ihe  leather  to  bto 
tobte.  HUpoHibcr  to  aronad  ^cc«  offasTd  wood,  slightly  conrez  below,  with  a  handle. 
Mandinf  upri^t  In  itanppernrflice,  fbr  seizing  it  flrmly.  Hefirat  nib*  with  lonr  beer, 
■*d  dntofacs  whh  barberry  Jalee. 

Every  ktad  ot  tanned  leather  not  intended  for  tales  or  stteh  eoarw  pnrpotes,  to 
fenermUy  esrried  befere  brin^  deliTcred  lo  Ibe  woilnnen  who  fsshioa  i(,  such  u  sboe- 
makers,  eoaehmakcrs,  saddlers,  kx.    The  chief  operalions  of  tfae  carrier  are  ibor : — 

1.  Difftmi  the  teather,  whieh  eonctol*  ia  moistening  it  with  water,  and  beating  ll 
with  the  maa  or  a  tMUkt  npoa  Ibe  hurdle.  He  nett  applies  the  ekiHitri,  both  binnt 
aad  aharp,  at  well  a*  the  bead  kaUe,  to  remorc  or  thin  down  all  inequalities.  Afler  the 
katfaer  Is  shaved,  it  b  thrown  once  more  into  water,  and  well  gebnred  by  nibbing  the 
gtmia  side  with  pnmice  stone,  or 'a  piece  of  slaty  grit,  whereby  It  parts  with  the  bloom,  a 
Whitish  matter,  derired  from  the  bak  bark  in  the  lan  pit. 

2.  ApptyIng  the  pommel  lo  give  tfae  leather  a  granular  appeatance,  and  eorrespoDdent 
DarfbOity.  The  leather  is  flrst  fblded  with  it*  grain  side  in  eonlaet,  and  Tabbed  strongly 
with  Iheponipcl,  ihentnhhcdtttiplynpaa  iupaia  tidei  whereby  it  tie^nncs  eiuemcly 
lexiMe. 

3.  8er«pl^  the  leather.  Thto  makes  It  of  anlTorm  thiAncM.  The  workman  holds 
the  tool  nearly  petpctidkslar  apon  the  leather,  and  fordbty  icrapeB  the  thick  place*  with 
hoth  hto  bands. 


4.  Dressing  it  by  the  round  knife.  For  ibto  pnrpote  he  strelche*  the  leather  apon 
Oe  woodea  cyHndcr,  lay*  bald  of  the  pendent  nader  edge  with  the  pinena  titached  to 
hb  girdle,  and  then  WiU  both  bands  applies  Ike  edge  of  Ibe  knife  to  the  tarfaee  of  the 


ksilher,  tlamingly  from  abore  dowmnudt,  and  thai  pares  offthe  coarser  fleshy  partt  of 
the  skin.  Thto  operation  reqaire*  great  experience  and  dexterity  g  and  when  weD  per- 
ibmied  hnprOTcs  neatly  the  look  of  the  leather. 

The  hide  or  sbla,  being  tendered  flexible  aivd  unifbnn.is  conreycd  to  the  shed  ordry^g 
home,  where  Ibe  greaty  sobeianeea  are  applied,  whidi  to  called  dabbing  (danbing)  or 
ttnflfaig.  The  oil  ittcd  for  thto  pttrpote  to  prepared  by  bailing  sbMiMhini  or  doe-tkfn^ 
in  eod  oU.    Thto  application  of  grease  to  often  made  before  the  graining  board  or  pommd 


Ii  employed. 


801  GUTLKRT. 

tbMi  biMk-nMd  witb  a  brwh  or  rpoaf*.  dmd,  Ullowed  witk  tba  jMopor  doOi,  mA 
■liokftd  upon  Uie  Qah  irith  a  broad,  Haootb  lump  oT  glaM;  az«d  again  vitli  a  apoog*;    . 
and  when  dry,  again  enrried  ai  abore  dmribcd. 

Currying  leather  on  the  hair  or  erain  aide,  termed  Uaek  on  the  ^[ain,  <•  ^*  Mm*  la 
the  fint  operation  with  that  drewed  on  the  fleah,  till  it  i*  aeonred.  llien  Ow  firat  blade 
ii  applied  Id  il  while  wel,  by  a  lolutiaa  of  eopperaa  pot  npon  th«  (rain,  after  thJa  baa 
been  rufabnl  with  a  •loaeg  a  bnith  dipped  in  stole  orlne  i«  aext  robbed  on,  then  an- Jim 
Micker  ii  Med  to  umIic  the  gwi  oome  out  ai  fine  at  poeaibte.  It  i<  now  tluRed  with 
oil.  When  dry,  it  it  itMoned;  that  la,  robbed  over  with  ■  bnuh  dipped  in  eoppetaa 
water,  on  the  grain,  till  U  be  perfectly  black.  It  i«  next  alidied  witb  ■  good  grit-done^ 
to  take  out  the  wriokiea,  and  iiDoolh  the  eoane  grain.  The  grain  ii  flnally  raised  wilk 
the  pommel  or  graining  board,  by  applying  it  to  the  leather  in  different  diieetiona. 
When  Ihorouithly  dry,  it  il  grained  again  in  two  or  three  waya, 

Hidet  Intend^  Tor  coveiiag  coaehei  are  shaved  nearly  a«  thin  at  tboe  hidea,  aae 
blaelipd  upon  Lhe  grain. 

CUTLERY.  (CoiUtUtrii,  Tt.  i  MtittrKhmidwaart,  Qenn.)  Three  kind*  of  ate& 
•n  made  ote  ct  in  the  mannftetare  of  different  ailielet  oT  cutlery,  viz.,  comnion  steel, 
•hear  steel,  and  east  ateel.  Shear  ateel  is  cieeedingly  plaatie  and  tongh.  All  the  edg* 
loots  which  require  great  tenacity  without  great  hardncn  are, made  of  it,  auch  aa  tabla 
knife*,  icythet,  plane-irona,  J[«. 

Catt  ttetl  is  rormed  bf  nelting  blistered  steel  in  eoveia!  cmeiUea,  with  botlifc  SlaM^ 
and  pDnrin;  it  into  cut-iron  mould*,  ao  as  to  form  it  iatoMngots )  these  iogota  are  thaa 
taken  lo  the  tilt,  and  drawn  into  reds  of  loilable  dimensions.  No  other  than  east  iled 
no  Bssame  a  very  fine  poUih,  and  hence  all  the  finer  articles  of  entlary  are  made  of  it, 
•neb  as  the  beat  leision,  peaknivea,  raiora,  kc 

Formerly  carl  sleel  eoold  be  worked  only  at  a  very  low  beali  it  can  now  be  made  M 
as  to  be  welded  to  iron  with  tbe  greatest  ease.  lis  nae  is  eonieqaently  eilcDded  ta 
making  very  superior  kinds  of  chisels,  ptane-irou,  &«. 

Forging  of  tabi*  hnjvu.  —  Two  men  are  lenerally  employed  in  the  forging  of  table 
knives  (  one  called  the  foreman  or  mal(ef,  nod  the  other  the  itriker. 

The  ateel  called  common  steel  is  employed  in  making  the  very  CMOnKW  artielesg  bat 
for  lhe  greatest  part  of  table  knives  which  require  a  iurfaee  free  from  flaws,  shear  steal 
il  generally  preferred.  That  part  of  the  knife  termed  the  blade,  ii  first  rodely  formed 
and  cut  oir.  Il  is  next  Welded  to  a  rod  of  iron  about  \  inch  tqaare,  in  sneb  a  manner 
at  to  leave  at  little  of  lhe  iron  part  of  the  blade  exposed  aapoaliUc.  A  sufficient  qoaolity 
of  the  iron  now  altaehed  to  the  blade,  is  taken  off  Dom  lhe  rod  to  form  the  bolster  or 
shoulder,  and  lhe  tang. 

In  order  to  make  the  bolster  of  a  given  tiie,  and  lo  five  il  at  the  tame  time  thapc 
and  neatneet,  it  is  iatroduced  into  a  die,  and  a  swage  traced  upon  it ;  the  swage  baa  a 
few  smari  blows  given  it  by  the  striker.  Thia  die  and  twage  are,  by  the  workmai^ 
called  printa. 

Alter  the  tangs  and  bolster  are  Bnished,  the  blade  »  beated  a  aeeoad  tine,  and  the 
foreman  give*  il  its  proper  anvil  finish ;  this  operatioe  ii  tenned  tmilhiag.  The  blade 
is  now  healed  red-hot,  and  plunged  perpendicularly  into  eold  water.  By  thia  meana  it 
becomes  hardened.  It  requires  to  be  tempered  r^nlarly  down  lo  a  blue  aAta :  in  wtai<A 
ttate  it  is  ready  for  lhe  grinder, 

Mr.  Brownilt'i  method  of  securing  the  handle*  .upon  table-knivei  and  forks,  is,  by 
lengthening  tbe  tangs,  lo  aa  to  pais  them  completely  through  the  fauidle,  the  ends  of 
which  are  to  t>e  tinned  after  the  ordinary  mcNle  of  tinning  iron;  and,  when  pataad 
through  lhe  handle,  the  end  of  the  lang  is  to  be  sp^ad  t>y  beating,  or  a  tmall  h<de 
drilled  Ihrongb  it,  and  a  pin  passed  to  hold  it  upon  the  handle.  Alter  this,  eapt  tf 
metal,  either  copper  plaled  or  lilier,  are  to  be  aoldered  on  to  the  [Hvjecting  end  of  lb* 
tang,  and  while  the  solder  is  in  a  fluid  stale,  the  cap  ii  to  be  pressed  upon  the  end  af 
tbe  handle  and  held  there  ontil  the  solder  i;  fixed,  when  the  whole  Is  to  be  cooled  by 
being'  immeired  in  cold  water. 

Mr.  Tfaimaaon'i  patent  improvements  consist  in  the  adaptation  of  tied  edge*  (a  lb* 
blades  01  gold  and  ailver  knives.  These  steel  edges  are  to  be  attached  to  the  other 
metal,  of  whatever  quality  il  may  be,  of  which  the  knife,  Jte.  is  made,  by  meana  of 
•older,  ia  lhe  ordinary  mode  of  effecting  that  proceaa.  AAer  the  edge  of  steel  is  thas 
attached  to  (he  gold,  silver,  h^,  it  is  to  be  ground,  polished,  and  tempered  by  immersiMK 
in  eold  water  or  oil  after  being  heated.  This  p«eess  being  finished,  the  other  parts  cf 
the  knife  are  then  wrought  and  ornamenled  by  the  engraver  or  chaaer,  ai  usual. 

A  patent  was  obtained  in  1827,  by  Mr.  Smith  of  Shefiield,  for  rolling  ont  knives  at  on* 
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A*  itatl  UadM^  Iff  vaUiM  at  the  IbrKeb  TlMlnif*tiaMgNRBdlotb«pnip*rA«ii^ 
ud  tba  blada  ^liilied  uid  ltatd«ti*d. 

lllU««<]  of  tbn  waldiM  pmoe^  the  pat«Dt«*  [WopoaM  to  make  th*  knivu  cntiralj  of 
■tocli.anil  to  form  them  hj  rolliiw  in  ■  h«at«d  Kat«  betirMo  mutive  rollan ;  tha  ihont- 
danor  bobUr^  and  th«  taaga  nr  tha  handln  baing  prodoaad  braiiitable  rsacBc*  in 
tha  paripbariaa  «f  tba  nllan ;  Joat  m  railway  rails  ara  farmad.  Wheo  tha  knife  ii  to 
ba  Mde  with  wbat  ia  called  a  acale  taag,  thai  ia,  a  broad  8al  lang,  to  vbieh  Ihe  handle 
iito  be  attached  in  two  ptecta,  rireled  <•  Ihe  aide*  of  Ibe  lanfc,  the  rolkra  are  then  only 
to  have  recetaei  cat  in  {hein,  in  a  direction  parallel  to  tha  axia  for  fuiming  (he  boliter. 

The  plate  of  alecl,  haTing  been  boated,  ii  to  be  preaed  betveen  the  two  roUrn,  by 
which  the  bladei  and  the  parti  Sx  Ihe  aoale  laug*  wiU  be  preaaed  ont  flat  aad  tbin,  and 
Oaee  parti  which  pan  between  the  Riaofa  «r  rccm  will  be  left  thick  or  protnbrraat, 
ftt^ag  Ihe  boUter  for  the  ihoaUer  eT  Ih*  blade.  Bnt  if  the  taagi  ate  to  be  mnnd  in 
Mder  1«  be  flied  into  liagle  haodle*,  then  il  will  be  MCCMan  aho  ta  form  tran*Ter«e 
gnM*ea  in  Ihe  rollen,  that  k,  at  right  anglea  to  thaae  vhkh  gite  ihape  t»  Ibe  boliten, 
the  tTMarene  gnnrea  corMipon^ag  ia  leBMh  to  tha  leagth  of  Ihe  lalended  tang. 
When  the  pUiei  of  iled  have  baea  that  idled,  fbnniag  three  w  won  kaiTe*  In  a 
breadth,  ilie  acTeml  kaiTetaie  to  be  cat  o«l  by  IhcerdinMj  OMdeof  what  ta  called  elil- 
tii^  aad  the  hiadei  and  ahonUcn  gnoad,  hardened,  aad  poUahed  in  Ihe  atnal  way. 

Foiki  are  generaUj  a  dkliact  btaneh  of  mannfndarr  Avb  thnt  of  kniTM,  and  ei« 
funiMwti  d*  the  Ibrk  mahen  ^f  the  namfheUren  of  laUe  haiTea,  in  a  atUe  flt  (br  r«> 
eaitiog  the  handle*. 

The  lodi  oT  iieel  Urorn  which  the  fhrki  aie  made,  are  about  |lhi  of  an  inch  qnnre. 
The  laog  and  ibink  td  the  Ibrk  are  ttitt  toeiAlT  fomati.  The  fbrk-  ii  then  cot  o^ 
kating  al  one  end  aboet  1  ineh  of  the  Bjaan  part  of  tha  aled.  Thit  part  il  afterwanll 
drawn  oat  fiat  to  aboM  tha  leagth  of  the  prongl.  The  ihank  aad  tuig  are  now 
healed,  and  a  proper  form  giran  to  the«  by  meaoa  af  n  die  and  awage.  The  prongi  are 
aftenrardi  Ibrmed  at  ooe  Uow  hr  ■eana  of  the  ilamp  i  Ihia  machine  it  Tcry  limilar  to 
that  a*ed  in  driving  pBe*.  bal  it  ia  worked  bj  one  maa.  It  coaaiM  of  a  large  anril 
Ssed  in  a  block  of  atone  acariy  on  •  level  wiih  the  gronad.  To  thia  aanl  are  attached 
two  nidi  of  iron  of  conudenUe  thidtaeaa.  Bled  twelve  iaebei  aannder,  perpendicolarlr  to 
Ihe  aavil,  and  diigoniJIr  to  each  other.  Theae  are  faiteDed  to  the  ceiling.  The  ham- 
mer or  ilamp,  aboal  100lba.in  weight,  bavin*  a  groove  npoa  either  tide  eorreeponding  to 
Ue  eaglet  of  ibe  nprigbt  nda,  ia  made  to  alide  freelj  tbnragb  iti  limited  ran;;,  being 
eMtdocted  br  iti  twe  iron  tnppatteie.  A  rope  i*  attaohed  to  the  hammer,  which  goei 
ever  a  pillej  on  ibe  floor  af  the  room  above,  aad  oomei  down  to  the  peraon  who  woilti 
tte  itamp :  two  correqiondiDg  diei  arc  attached,  one  to  the  haaater,  and  the  other  to 
the  anvit.  That  pail  of  the  Irah  intended  to  form  thepmogi^  ia  heated  to  a  pretty  white 
heat  and  placed  in  ihe  lower  die,  aad  the  hammer  eooiaiaiDg  Ibe  ether  die  i*  made  to 
IhU  npon  it  IVom  a  hej^  of  abonl  7  or  8  feeL  TU*  Ibitoi  Ihe  proagt  and  Ihe  middle 
part  of  the  fork,  leaving  a  very  thin  tnbetanee  ef  ilecl  between  earii  pronf ,  which  it 
aAerwanli  eat  oat  with  «a  apprapiiUa  iaKr«meal  called  a  tj-fnm.  The  farhi  are  now 
aaaealed  by  lomrandiitg  a  large  maaa  of  them  with  hot  eoali,  lo  that  the  whole  ahaD 
become  red.hot.  The  fire  ii  inffertd  gradnaUj  to  die  cat,  and  Ihe  fork*  to  cool  wilboBt 
beini  dlitacbed.  Thit  i^occm  it  inteodtd  lo  aoAen,  and  bj  thil  memns  to  prep«e  IhM) 
ftr  fliing.  The  iuide  of  the  pnmgt  i>  then  Bled,  after  which  they  are  bent  into  their 
proper  form  and  hardened.  When  hardened,  which  ii  eflecled  by  heating  them  i%d-hol 
aad  plunging  them  into  cold  water,  they  are  tempoed  by  cipoiing  them  to  the  degree  of 
heal  «t  which  greatc  inflamea.    See  ftrAHPa. 

Penknivei  ire  generally  forged  by  a  linile  hand,  with  the  hammer  and  the  ativil  tim 
ply.  The  hammer  in  thii  ti^e  ia  generally  light,  not  exceeding  3}  lb*.  The  breadth 
of  the  raee,.or  the  itriking  part,  it  abonl  one  inch;  if  iMoader,  it  woold  not  be  conven- 
ient for  itriking  to  •nail  an  object.  The  principal  anvil  ii  abont  ft  inchec,  and  10  npon 
Ihe  fitee,  and  ii  provUed  with  a  groove  into  which  a  nnaller  anvO  ii  wedged.  The 
Mialler  aovil  ii  ahont  2  indea  *}Dare  npoo  Ibe  face.  The  blade  of  Ihe  knife  ia  Bnt 
dnlm  odI  at  the  end  of  the  md  of  iteel,  and  aa  mncb  more  ii  ent  off  along  with  it  as 
it  thraght  necewary  to  form  the  joint,  lie  blade  ii  (hen  taken  in  a  pair  of  toagi,  and 
heated  a  aeeond  time  to  flaiah  the  joint  part,  and  at  the  woe  time  to  fom  a  teroiKinUT 
laag  for  the  poipoie  of  driving  into  a  imall  haft  oaed  by  the  griadcr.  Another  heat  ta 
token  to  give  (he  blade  a  proper  finith.  The  wibII  leeeai  called  the  nail-hole,  nied  in 
opening  the  knire,  it  made  while  it  it  Mill  hot  by  meant  of  a  ehiiel,  whien  it  loiind  on 
g«e  tide,  end  flat  apon  the  other. 

Penknivea  are  hardened  by  heating  the  blade  red-hot,  aad  dipping  them  into  water  np 
to  the  ihoulder.  They  are  tempered  by  telling  them  tile  ^  tide,  with  the  back  down- 
«vda  npoa  a  flat  iron  ^aW  laid  npM  the  Are,  where  they  are  aUnwed  to  remain  till  they 
tea  ef  a  hr«wn  or  porple  eolcr. 
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MO  CUTLEtty 

ne  bhdw  rf  po6k«t  knln^  Mid  all  thmt  lous  imdtr  A*  dwionlattloQ  of  fprllK 
kni*M^  are  mada  in  tha  ume  vaj. 
Tha  foi^Dg  of  man  it  performed  hj  a  fweman  and  atriker,  aa  in  makfog  tabU 

^ej  are  f^narallj-  aada  of  aaat  »te«L  lllo  rod^  u  Ui«j-  eome  from  Ibe  tflt,  ua 
•boat  I  itvA  bnnd,  and  of  k  tbicknan  aofHaeatfor  tin  baok  of  «  raaor. 

lliera  ia  Dothin;  paooliar  in  tha  tools  mada  nn  of  in  furging  man :  the  anvil  ii  a 
idUt  roanded  at  the  sidaa,  wiilcta  affonlt  the  a^poita^Cf  of  making  tlie  edge  tIi]DB«r,  an! 
Mvet  an  Immeiue  labor  id  the  sriiider. 

lUxon  BR  huiJraed  and  tempered  in  ■  aiuDar  manner  to  penknives,  Thej  an, 
howaTcr,  left  harder,  bein?  cnljr  let  down  to  ycUow  or  btown  color. 

The  fcirctns  of  icisKiri  ia  wbollr  peribrmed  b;  Ibe  hammer,  and  all  the  lizea  are  mad* 
br  a  un^le  hand.  The  anvil  of  the  fciMor-maker  we%ha  about  Ij  cwl. ;  i(  roeamnt, 
en  (he  face,  aboni  4  bf  II  taehn.  It  i*  provided  wilb  two  gratei  or  groovea  for  the  re- 
ception of  varioai  little  indentpl  tools  temed  by  tha  woritman  bonea;  one  of  thcM 
boaaea  ia  employed  lo^re  proper  figure  to  (be  ehank  of  Iha  ttisaora  r  anolher  fcv  hna- 
Ing  that  pari  which  baa  to  make  Uie  joiat ;  and  a  third  it  niKle  use  of  for  fivinfi  a  proper 
Ifcnre  to  the  tipper  aide  of  the  blade.  There  it  abo  anotber  mvil  placHl  on  the  taine 
block,  conlainiiif  two  or  Ibreq  toola  e>lled  beakJrona,  each  coniisling  of  an  upright  ttea 
•boat  6  inehea  high,  at  Ibe  top  of  which  a  horiaontd  beak  projeclg  g  one  of  thete  bealn 
ia  conieal,  and  ii  naed  for  ta(eodiit|i  the  bow  of  the  aelaaon  i  the  olher  a  a  tegraenl  oT  ■ 
erlioder  with  the  ronnd  aide  npwarda,  containing  a  reeesa  ftn'  firing  a  proper  ahape  aad 
-aoioothneaa  to  the  iaiide  of  (he  bow. 

The  thank  of  the  sdaaars  it  first  fbnned  by  meant  oT  one  ef  the  boasea,  above  de- 
aeribcd,  leaving  at  ainch  tteet  at  the  end  at  will  fbim  the  Hade.  A  hole  ia  then  pnnehed 
about )  inch  in  width,  •  Uttte  above  the  thaak.  Tha  falade  ia  dnwi  oat  and  Bnitbed, 
and  Ibe  aeiaaort  tepMMed  fraa  the  rod  a  Utile  above  the  hide.  It  It  beaied  a  third  tiiD^ 
and  the  imall  hole  above  meatioaed  it  extended  npon  the  bcak-irona  te  at  lo  fbna  tb« 
bow,  Thia  Aniabea  the  Arging  of  tdteon.  Ther  are  pTOtBiamontlj  made  in  thii  war, 
wilbool  anr  other  guide  ttua  the  eje,  having  no  regard  lo  their  being  in  pain.    Tbe; 

'e  next  annealed  fbr  the  parpoae  of  flliog  mch  partaoT  them  aa  cannot  be-gronnd,  and 


The  verj  laige  iciaaari  an  made  panli  of  iron,  the  bladea  being  of  atee). 

After  the  forginf ,  the  bow  and  jolnto,  «od  tneh  ahankt  u  eanaot  b«  ground,  are 
Bled,  The  rivet  hole  la  tbea  bored,  through  whieh  ther  are  to  be  terewed  or  tiveCed 
together.  Thia  common  kind  of  adaann  ia  oalj  batdcned  up  to  Ibe  joinL  Tb«T 
are  lempeted  down  to  a  pniple  or  lihic  color.  In  Ihia  atale  thcf  are  taken  to  the 
grinder. 

Oriadii^  aad  fidukbtg  0/  eutkn/. — I^  variona  proeeaaee  whieh  eome  under  Ail 
denomiaatton  arc  perforaied  b;  mariner},  moving  in  general  bj  the  power  of  the  iteam- 
enginc  or  water-wheel. 

Grinding  wheelt  or  griiMii^  millt  are  divided  into  a  annber  of  teparale  roont ;  evsT 
room  Gontaini  liz  plaeea  eaUed  troojibt  t  each  treagh  eontitU  of  a  convenience  Ibr  r^ 
ning  a  grindaloaa  and  a  polialuD  at  tile  Mine  lime,  which  it  generallj  oceapied  by  a  bmb 
aadabw. 

Tfae  bnnneaa  of  the  grinder  it  gciunaUr  divided  into  three  stages,  viz.,  grindiag^ 
gluidg,  and  poliahing. 

The  grinding  it  performed  upon  stooes  of  vwioarqaalllles  aad  liMs,  depending  on  Ike 
aiticlea  to  be  groand.  Those  exposing  mnob  flat  tBifbo^  such  at  aawa,  f^en,  fcc, 
r«qaire  atones  of  great  diaoteler,  wbQe  rasors,  whoae  tnrfbee  to  coneave,  require  to  be 
gronnd  upon  ttonei  oT  vajr  tmall  dimenilont.  lltote  wtielet  which  require  a  certai* 
temper,  which  ia  the  eats  with  most  cutliag  inttnunentt,  are  mostly  grouad  on  a  wet 
■tone ;  for  which  pnrpoae  Ike  tlone  banga  within  the.  iron  trongh,  filled  with  wMer  to 
Mch  a  height  that  lit  surface  may  jutt  lonch  the  lace  of  the  aUne. 

Glaxiug  ia  a  proceai  following  that  <]t  griading  1  it  eontiila  in  giving  that  degree  ef 
luMTc  and  tmoothneM  to  an  article  ^idi  can  be  eflacled  by  meani  of  emerr  of  Iba 
variooi  degrees  of  finenett.  The  totd  on  which  the  glaiing  it  performed,  is  termed  k 
^■zer.  Il  contiitt  of  a  circular  piece  of  wood,  fanned  of  a  natnber  of  pieeet  in  tueh  • 
manner  that  its  edge  or  face  may  alwayt  pr«teni  the  eadway  of  the  wood.  Were  It 
made  olherwitr,  the  eoninction  of  ihe  pail*  wonld  dettroy  iu  circular  Ggnre.  It  b 
fixed  npon  an  iron  aiit  lucilar  to  Uiat  of  the  tlooe.  Sane  glaacTS  are  covered  on  1km 
face  with  leather,  olhcn  with  metal,  contiatiug  of  an  alloy  of  lead  and  tin ;  the  latter 
are  termed  caps-  In  othera,  the  wooden  inrikce  above  ia  made  nee  of.  Bodm  of  the 
le*ther-fiued  gtoier^  tueh  at  are  naed  for  forks,  laldo  knivea,  edge  tools,  and  aB  iKi 
eoatser  polished  artrdet^  are  first  coated  with  a  sobitiDn  of  gin^  and  then  eovercd  wl& 
onery.    The  mrraiea  of  the  othete  are  prepared  fbr  ne  by  first  tnniag  the  face  vtij 
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tiii«^  thM  IBiiig  it  wiHi  nmll  oabAm  bj  idmm  «f  ■  *arpmMA  hwuntf,  a>d  U1II7 
fining  up  tka  uiUntiM*  witli  •  aomponaa  of  uUow  and  watrj, 

tht  pullcj  of  th«  glMM  k  M  WMb  IcM  Uuw  IhM  of  tlte  ibiMh  tka  lb  ralodtj'  n 
more  tbaa  doubly  baTii^  k  gaMral  a  Mrfaae^pMd  of  1,W0  (a«t  in  •  Meo>d 

Ha  proeo  of  poliihing  omdrti  in  fJTing  the  mo^t  porfeet  p^iih  1«  tba  diffonnt 
uiidni  Kothiog  m  «ntM«t*4  to  tbU  «p«ratioa  but  wbat  ii  mad*  of  Mat  rtw^  and  hM 
bean  praTJoodj  hardantd  and  tauparM. 

The  poljaher  sonriiti  of  a  oinnilar  piaaa  of  wood  oorered  with  boff  laaLher,  Utt  mv- 
face  of  vhich  i*  aorered  frooa  tima  to  tim%  wbila  in  nM^  with  tba  aroava  of  iion,  aallad 
abo  eolaotliu-  of  TitiioL 

Ha  poliabcr  raqoiraa  to  ran  at  a  tpttd  ronch  abort  of  that  of  tba  aton^  or  tba  glaiar. 
Tbatarar  may  ba  ila  diaualar,  tka  anrilMa  anit  not  nova  at  a  rata  exoaadjng  To  or  80 
faet  in  ataarad. 

CTAHATES;  aalise  aoB^Manda  of  rnaia  acid  with  tba  baaa*  potaah,  aoda,  aiBro» 
nia^  barTta,  A&    HM  flrtt  i*  prapvad  ttj  aaMuag  at  a  doll  rad  beat,  a  mixtnr*  of 

'- "-  -'  --■ — ' —  ' '-  -'  l>otBih)  and  blaA  oiida  of  manflanwa     Ila 

to  anj  naa  in  th*  artSi 

•  for  tha  bjdro^ania  «r  pmaaia  aaid.    Baa 

CTAHIDES;  oofopon^  of  ajanofanwitb  tlia  walala;  ••  araaida  of  pottMio^ 
aodinm,  bariom,  ealeiDni,  trom,  OMreniT.  Ilia  laat  ia  Iha  owl;  ana  of  importanaa  in  a 
mannfitctorjpg  point  of  view,  ainea  fron  it  pniaie  wad  ia  often  mada. 

CTANIDES,  FERRO.  DoDbla  aompoondi  of  i^ aaora  wilb  irtn,  aod  of  cTaaogaa 
with  anotlMr  nutal,  tn«h  a*  potaaainn^  aodium,  banom,  Sci  "Dt*  ordinary  yallow  prw- 
a«t«  of  poUali  ba*  tbi*  ooaititatioa,  aitd  i*  oallad  tba  (an»«TanidA 

CTASIDE  OF  POIASSIUH.  OUa  aal^  ao  initdi 
oaaa%  b  prepara4  aeoordin^  to  Uebig'a  faraial%  bT  miiinf  9  patta  of  jMMndt 
at  potaah,  abaiplj  diiei^  with  >  paria  of  pore  oarboaala  cf  potaah,  raaiag  I 
in  an  iron  emobfe,  by  a  modarata  rod  Ikeat,  and  kaaping  it  ao^  till  tha  gljM  or  iron  rod 
wttb  vbicb  th*  fluid  tnaai  aboold  be  oooaaioaaUr  atiirad,  cocaet  out  eoT«rad  wiUi  a 
white  omat  The  omdble  ii  than  to  be  ramoTad  from  the  fire;  and  aftar  th*  diaan- 
aged  iron  haa  fallen  to  the  bottom,  the  aopematant  fluid,  (till  obscnrelj  red  hot,  it  to 
be  poored  off  upon  a  elean  •nrfeee  of  iron  or  plaliDian.  After  ooneretion  and  ooolin^ 
the  wbita  laline  nuaa  ia  to  Iw  pooDdad  while  bo^  and  then  kept  in  a  «*ll-alopp*d  bot- 
tle. It  oonaiat*  of  about  only  AO  pv  eenb  of  (^anida  of  potaaaiOD,  and  1  of  cyaaaM  of, 
potuh.  For  moat  pnrpoa*%  and  th*  aaalyaii  of  orci^  to*  latter  ingrsdiant  ia  no  way* 
aatrimwlal    It  onnlaiiia  moeh  of  oUmt  potaah  aahaL 

CYANOGEN.  A  gMMOt  eoMpoud  tf  two  prinM  cqniTalnli  of  ehartoal  «  IS,  aid 
HW  of  aioM  =  I4  =  3Si  bydrogcB  bung  the  ndix,  «r  I.  It  aronttt  of  two  Mlaaiai 
•TTi^or  of  carbon,  aadoac  vehme  of  acoU,  coodcaaM  ialo  dm  rohuMi  and  ba»  tha» 
fore  a  denaily  equal  to  the  aom  of  the  weighia  of  Ibeae  Ibrte  gaaeow  Totomea  c  1-Sl^ 
Cyanogen  ii  readity  procurad  by  expoaiag  the  naside  of  n«Katy  to  a  doD  red  heat  ii 
■  retort ;  the  gaa  ia  erolred  and  Day  be  eollected  over  mercar*.  Ita  meUi*  *ary  eharp 
and  penetrating)  il  perceptibly  rcddeai  tincture  of  littnnt g  it  ia  coadeuable  by  preHnrc 
at  a  low  temperalnre  into  a  liqnid  1  and  by  a  llill  greater  d^ree  of  cold,  ii  ia  aolidifled. 
When  a  lighted  taper  ia  applied  to  a  mixture  of  cyanogen  nnd  niyg^  an  exploaion  lakei 
place  1  earfaonic  acid  it  formed,  and  the  aiole  ia  act  at  liberty. 

Fw  a  eoBDeeted  tiew  of  the  Tariona  eomponads  of  cyanogen  esaplojed  in  the  ana,  tee 

CIDEB  iCidrt,Ft.i  jl^thnia,  Oeim.)l  the  Tiaona  fennented  jaice  of  the  apple. 
The  ancienta  were  acqiiainted  with  eider  and  PBrry,  at  we  lean  from  the  following  pB»i 
•age  trf'Plipy  the  nataraliit :  "  Wioe  ii  made  from  the  Syria*  pod,  (ton  peaia  and  apple* 
of  every  kind."  Book  xiv.  elwp.  19.  The  term  dder  or  cidre  in  French,  at  fint  wrillen 
riiJrr,  ia  derived  from  the  Lalin  word  tktra,  which  denolad  all  other  fennealed  liqnori 
cieept  grape  wine.  Cider  aeenu  lo  have  been  broogbt  into  Normandy  by  the  Moon  of 
Bieeay,  who  had  prcaerved  the  uae  of  it  after  eoming  iato  thai  eomitiy  iMm  AAica.  It 
waa  BfterwanlB  ipread  throngh  tome  other  piorineea  of  France,  wheaoe  il  wa(  intn>> 
dnced  into  England,  Genuany,  end  Buuia.  It  ii  nippoaed  that  Ui*  firat  growtha  of  Ner- 
nandy  afibrd  Hill  the  bcM  ipecimeua  of  cider.  Devmiehire  and  Herefbnlabirs  are  the 
eoontir*  of  England  moat  fanioaa  fw  this  beverage. 

Strong  and  aomewhat  elevated  grooDd,  ralhei  dry,  and  not  expcaed  to  the  air  of  the 
aea,  or  to  high  winda,  are  the  beat  aitaationa  Ibr  the  growth  of  die  cider  apple.  The 
Crait  ahonld  be  galhoed  in  dry  weather.  The  jaice  of  apple*  ia  emnpoaed  of  a  great 
deal  of  water ;  a  little  engar  analogona  to  that  of  the  grape  j  a  matter  eapable  of  caniing 
femientatioi)  with  eonlaet  of  air;  a  pretty  large  proportioa  of  mneilige,  with  malic  acit^ 
acetic  add,  and  an  aiolixed  natter  in  a  very  tmall  quantity.  The  teed*  eootain  a  hitlcf 
Mibattnce  and  •  little  etaenllal  oQ ;  the  pare  parenchyma  or  cellnlnr  menbrane  conUitatM 
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in  thi  Wo-Ioft  far  fiftiMli  daji  or  npwardg  to  oiallvxr;  KitD«  of  tS 

•Tar,  beoome  toft  aod  brown.  This  d^ree  of  mitcrmtloD  dimiDiiaa  [oair  nmoiiag^ 
and  developt  aloohol  and  oarbonlo  aind ;  in  oonasqnanoa  of  vhioh  tbe  eid«r  (iiffon  no 
injiny.  There  ii  alwaj^  hoveier,  alittUloa;  and  if  thfsripeDinggoe*  a  little  farther 
it  II  Terj  apt  to  do  hann,  DatwidtstaDdioe  the  Tolnr  pr^naiee  of  the  coantrj  people 
to  the  ODiitTai;.  Too  much  car^  indeed,  eannot  M  taken  to  aeparate  the  lonnd  froin 
the  apoiled  apples ;  for  the  latter  mereir  famiBh  an  aeid  learen,  ^ve  a  diiftgreeabla 
tMte  to  the  jaiee,  and  hinder  the  aider  from  fining  b;  leaiin^  in  it  a  eertein  portion 
at  the  parenohyma,  whioh  the  gelatinona  matter  or  Ue  fermentation  hae  difliued  UiroDeli 
IL  Dnripe  applM  ahould  b«  aepArated  from  the  ripe  alao^  for  thej  poaeee*  too  litUe 
aaodtamai  to  M  properlj  aoMeptibla  of  the  Tinoiia  fermentation. 

Itt  Franet^  vhere  eider-making  is  moat  identffloellj  praatieed,  it  ia  prepared  bj 
eroahtng  ttie  ap^e*  in  ■  mill  with  reTolTing  edge-etones,  turned  In  a  circular  atoria  ei»- 
tarn  by  one  or  two  boreea.  When  the  fruit  ia  half  mashed,  about  one  fifth  of  iU  -weight 
of  river  water  ia  added,  or  the  water  of  lakei.  Tbe  latter  hu  been  found  by  eiperi- 
tDoe  to  be  preferable  to  other  water. 

In  aome  plaoei  a  mill  eompoaed  of  two  eaat-iron  flntad  oylinden,  placed  parallel  t» 
each  other  undar  tbe  botUnn  of  a  hopper,  ia  employed  for  eraihinK  the  applet,  One  of 
the  vyliDdett  It  turned  bv  •  wlnek,  and  eommunlcatat  ito  motioa  in  the  oppodte  direc- 
tion by  meant  of  the  flotingi  worlcinf;  into  each  other.  Each  portion  of  the  frnil  mart 
be  paoed  thrice  Ihrongh  Ihia  rode  mill  in  order  to  be  anffidenlly  matbed  t  and  the  tMue 
qnanlit;  of  water  muti  be  added  as  in  [he  edge  atone  mill. 

Aner  Lhe  applet  are  eraihed  ibey  are  uaoallr  pot  into  a  laifw  tab  or  too  fbr  12  or  24 
houra.  Ttiia  sleeping  aids  the  teparation  or  lhe  juice,  becaute  tbe  rermentatiTc  motion 
which  tak  »  place  in  the  taut  bretkt  down  the  cellular  nembnnet )  but  there  is  alwaya 
a  loas  of  alcohol  carried  off  br  tbe  carbonic  acid  ifiaengaged,  while  the  diint  and  teeda 
devtlop  a  diaagreeable  taate  in  lhe  liquid.  The  waiting  might  be  sappreaaed  if  the  applet 
were  to  cofnmiaaled  at  to  give  out  their  joiee  more  resdilf.  With  alight  modificBtioiit, 
the  proem  employed  in  ntping  and  aqaeeiing  tbe  beel-rooti  might  in  my  opinioa  be 
applied  with  great  advantage  la  the  eider  nannraetare.    See  Scgai. 

AHer  the  vatllng,  the  maihcd  fVnit  is  carried  lo  the  preas  and  put  npon  a  tguare  widnc 
frame  or  into  a  hair  b^,  icanelimei  between  layen  of  straw,  and  expoied  stfatam  snper 
alratam  lo  strong:  presaure  till  what  ia  called  a  cheese  or  cake  is  fDnned.  The  maaa 
ia  to  be  allowed  to  drain  for  tome  time  before  applying  vressare,  which  onght  to 
be  very  gradually  increased.  The  jaice  which  nndet  *ith  the  least  prinii^ 
iflords  the  best  cider ;  that  which  flows  lowardi  the  end  acquires  a  disagreeable  taste 
fiom  the  seeds  and  Iherilina.  The  most  it  put  into  eaaks  with  lai^e  bnngholes,  wher« 
It  aoon  begins  to  eihibiL  a  tamultooaa  fermentatioD.  The  cask  must  be  completely 
filled,  In  order  that  all  the  light  bodiea  taspended  in  the  Iqaid  when  floated  to  lhe  tap 
by  the  carbonic  acid  may  Sow  ovw  with  the  froth  j  this  meant  of  elcarinE:  cider  la 
pcrticnlarly  neeemary  with  the  weak  kinda,  beeaaae  it  cannot  be  eipeeied  that  theae 
matters  in  tntpeneion  will  fhll  to  the  bottom  of  tbe  caikt  aner  the  motion  has  ceased. 
In  almost  every  eireumttauee  besides,  when  no  saccharine  matter  has  been  added  to  the 
mast,  that  kind  of  yeast  which  rises  to  the  top  mast  be  operated,  lest  by  piecipilatidB 
It  may  excite  an  acid  fermentation  in  the  cider.  The  casks  are  raited  upon  gawntree* 
or  stiltions,  in  order  10  place  flat  tabs  below  them  to  receive  the  liquor  which  flows  over 
with  the  froth.  At  the  end  of  two  or  three  days,  for  weak  ciden  which  are  to  be 
drank  tomewhal  sweel,  of  6  or  10  days  or  more  fur  stronger  ciders,  with  rarialions  tot 
the  stale  of  the  weather,  the  l^nnenlalion  will  be  sufficiently  advanced,  and  lhe  cider  may 
be  racked  off  into  other  casks.  Spirit  puncheons  preserve  cider  better  than  any  other, 
bat  in  all  catet  the  casks  should  be  well  seasoned  and  washed.  Sotoetimes  a  sulphur 
match  is  burned  in  Ihem  before  introducing  the  cider,  a  prccailtion  lo  be  geocraQf 
recomniended,  as  it  suspends  the  activity  of  the  fennentalion,  and  prevents  the  formal  ion 
af  vinegar. 

The  cider  procured  by  the  fliit  exprrsiion  is  ealled  eider  without  water.  The  caks 
remaining  in  the  prrtt  b  taken  out,  dirided  into  small  pieces,  and  mashed  anew,  adding 
■bout  hair  the  weight  of  water,  when  lhe  whole  it  earried  back  to  the  preat  and  tfaled 
M  above  described.  The  liquor  Ihua  obtained  fumishca  a  weaker  cider  which  will  not 
keep,  and  therefore  must  be  drunk  toon. 

The  eahe  is  once  more  mashed  Dp  with  water,  and  tqueeied,  when  it  yklds  a  Itqoor 
which  may  be  used  instead  of  water  for  moistening  fresh  ground  apples. 

The  proeeaea  above  deteribed,  atlhough  Ihey  have  been  long  practised,  and  havt 
therefore  lhe  stamp  of  anceslrmlniidoni,  are  eitremely  defective.  Were  the  applet  ground 
with  a  proper  rotatory  rasp  which  would  tear  all  iheir  cells  asunder,  and  lhe  math  put 
through  the  hydranUe  press  in  btgt  between  hurdle*  of  wicker-work,  the  juice  wonk| 
be  vtuined  hi  a  ttate  of  perfeclbn  fit  to  make  a  oAtr  tuperior  to  many  winet 
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la  npcrhnntid  ctium  of  llid  kind  bw  1>a«n  Mtoillj  azteuM  ia  TVanea  vpm  t  m» 
ridatmU*  «adc  mA  tfaa  beit  nmIi»  Tlie  Jai«e  bad  tb<  flu*  faTor  of  tba  wplfb  wm 
finneaM  bj  ila«If  vidumt  anj  previiMi  finiMDtatioii  ia  thi  mmb,  and  aftmbd  Ml 
•idllant  atroog  eidar,  whiab  kept  well. 

Wlwa  IbaiMatrf  tile  applaa  ii  weak  or  aoar,  ma»i  aider  oasBOt  b*  uad*  ftoull 
wilbout  Um  addUJon  o(  aume  M«ehariD«  matter.  Tba  afrnp  into  wbieh  potatp  fkrioB 
ia  eoDvarlib)*  bj  rfiMtoa*  (aattfaeriae  fensaat),  aae  Stuus  aad  SuaAB,  wonld  anawer 
wall  fiir  enTJebing  poor  applHolee. 

n«  Taloa  of  applaa  to  prodlKa  thla  baTcrua  of  ^ood  qoalitr  b  proportiooate  to  ttte 
BMifla  gra^^  &I  tbeir  jtiW  H.  OonTerabcI  baa  gtran  tke  fnUowiiig  table,  UliutratiTa 
M  that  propoM lion. — 


Jniea  of  tba  p«*»  reoaUa,  qaeen  appla  {ntrntUi  wrt*}    •  •    lOH 

Bnslufa  reMtta lOW 

Eed  raoeUa  .....    imi 

Huakranatta IMK 

JUtmiUH  rayt  .....    lOM 

Oraoga  appla 1«U 

Reoetu  Id  Cans       .....    low 
Watw  ....    1000 

Cider  ap]riai  may  be  diatribntad  iDto  thr«e  el  awe*  tba  iwee^  tbe  bitter,  and  tba 
aosr.  ,'na  aMMid  are  tiie  beat;  tbej  afford  a  daaiar  Juio^  richer  in  angar,  which  alaH- 
flaa  wall,  aad  whea  UmntAti,  ksapa  a  long  time ;  tba  Jniea  of  aweet  applea  b  difllanit 
to  elarifj ;  but  tbat  of  the  aoar  oDoa  tnakei  bad  ddir.  Li(«  applea  are  in  general  to 
be  praferred.  Vitb  regard  to  the  proper  toil  for  rai>ing  apple-lree^  tbe  reader  maj 
eonault  with  adTanUire  an  able  Maaj  upon  ""Die  CuItiratKia  of  Oroharda  and  th« 
making  of  Cider  and  Perrj,'  br  Frederick  Falkner,  Eaq.,  in  the  fonrth  Tolume  of  tJi* 
Bojal  AAnanltnrKl  Ja«rDal  He  adTiirtB  judioiuuilT  to  the  naeeaaity  of  the  prteenM 
of  alkalhie  and  eartb/  baiea  in  the  ioib  of  aU  dieidaoua  treai,  aod  eapecialtj  of  nioh 
•■  prodiMe  acid  fruitA 

Is  Novembar,  iUO  IdJogrammea  of  apple*  (:|  lona  Engliafa,  n«arlj)  are  loppoeed  to 
aA>rd  1000  litre*  (tSOi  gaJlon*)  of  pnre  eider  ;  and  SOO  litre*  of  a  aoiall  cider  made 
with  tke  nara  mixed  wiui  water  and  preaaed.  Bat  maoj  persons  mix  all  together,  and 
lline  aiaoafietare  1600  litre*  ont  of  the  abore  weight  of  friuL  In  France,  the  fermented 
bqoor,  aa  aooD  ai  it  it  eiaar,  i*  often  raokad  off  into  caiba  oontaining  Iha  fume*  of  bnni- 
iig  auliihw,  whareb;  it  oeaaea  to  fermaut,  and  preieriea  moch  of  iU  sugar  nndeoom* 
DMedi  It  ia  soon  afterwarda  bottled.  Average  aider  thonld  yield  0  per  oenL  of  aleo- 
Lol  OB  diatiUation. 
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torea  hj  the  actjan  of  light,  u  due  to  M.  £  „ 

W»  purthaa^j  from  Iheu  W  tbe  Francfa  goTernment  for  tba  beaeGt  of  the  i 

Ui^ ;  but  waa  made  the  tulijeet  of  an  axciuaiTe  patent  in  thia  eoanlrj'  by  U.  Dugucrri, 

aa  our  eaTenment  never  purcbaaea  anr  Kieutifis  invenUon. 
Tbe  fixation  of  the  imager  formad  ui  the  foeni  of  the  oamera  obaeura,  ia  made  on 

Toy  Bma«th  anrCaaaa  of  pnre  silver  pUtad  on  ooppw.  The  proeeaa  u  divided  into  flva 
wcmion*.  1.  The  Srit  cooaiat*  in  polishing  and  elwiiing  the  silver  sorrace,  bv  fUe- 
tiott  with  cotton  fleece  imbued  with  olive  oil,  apon  tiie  idatc,  previously  dualiJ  ova 
with  very  finelf-gionnd  dry  p<unice.atone  out  of  a  muslin  bag.  The  hand  of  the 
operator  aboold  be  moved  nmnd  in  circles,  of  various  dimension*.  The  plates  should 
be  kid  Bpoa  a  ibeet  «f  p^per  tolidly  supported.  The  pumice  must  be  ground  to 
•■  Hipd|)able  powder  upon  a  p«rpb)|r]r  slab  with  water,  and  then  dried.  The  snr- 
ftcs  ia  Bext  to  be  rnbbed  with  a  dtwsil  of  eotlon,  sligtilly  moistened  with  niliic  acid, 
£lated  with  Miteen  pert*  of  wBlei,  by  applying  the  toA  to  the  mouth  of  the  phial  M 
acid.  Bad  iavening  it  for  a  moment.  Two  or  three  sacb  doasils  should  be  used  in 
mcMaflioa.  The  plate  ia  lastly  to  be  sprinkled  with  pnmice  powder  sr  Venetiaii 
tripoli,  and  rnbbed  deaa  with  cotton. 

The  aext  step  b  to  heat  the  plate  by  placing  it  in  a  wire  Oame  <;lf .  440),  with  tba 
■Iver  snrface  appcimoat,  over  «  spirit  lamp,  meanwhile  moving  it  so  a*  to  act  equally 
aa  every  part  of  the  plate.  In  Bbonl  five  minntes  a  whitish  coating  will  indicate  tliBt 
this  operation  b  completed.  The  plate  must  now  be  laid  upon  a  flat  metal  or  mubla 
slab  to  cokA  it  quickly.  The  white  surface  is  to  he  brightened  by  rubbicig  it  with 
eotlon  and  pnmice  powder.  It  must  be  once  mtat  rubbed  with  the  eottoB  imbiud 
Witk  abd,  aad  sAenrasd  dried  by  Unetioa  villi  cotton  and  pumice ;   avoiding  to  toneb 
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Ae  plate  via  Ihjfl^fgnt  or  vNIi  thtpMtof  die  eoUoB  Ud  U  Aani,  or  to  Inalfa 

XD  the  flla,  liDoe  ipola  wonld  tberabj  ba  prodnoaA.     Aft«r  deming  witk  «ott« 
r^  tlM  pltts  ii  raadj  n)^  the  ii«xt  operation. 
%  Here  the  fatloving  implemeDts  are  required  t   I,  the  box  rioteaeDted  io  fy*.  4M 
Hid  4S1 ;  t,the  tUn  bowd  or  htn*.  fig.  *A\\  faor  naU  netallia  bandi  of  the  nma 


metalj  «■  the  p1ste«,  alio  ■hmm  In^f,  159,  aBmall  handle  ud  a  box  ef  unall  naib  o 
tacki,  and  •  pbi^  of  iodine. 

After  flzing,  bf  the  metaSie  banda  and  the  amall  naila,  the  plate  apon  the  tbia 
board,  with  ^e  silTCr  appermotit,  serenl  paitide*  of  iodine  are  then  to  be  ipraMl  in 
the  dish  d,  at  the  bottom  of  the  box,  jf|:(.4S0,  and  46L  The  thin  board  with  the  fdate, 
b  next  placed,  vith  the  silver  hmtath,  opou  amaD  mpport)  at  the  Ibiir  conns  of  tbe 
bui,  and  iti  cover  is  applied.  The  plate  mnil  be  left  in  thii  poafttoo  till  the  iorftee  of 
the  lilver  acquiiei  a  fine  golden  hne,  eaoaed  b;  the  yapon  of  the  iodine  riahiK  Htroogk 
the  game  eova:  of  the  diah,  and  condeniins  npon  it  |  bnt  it  ihonld  not  be  allowed  to 
ManiDe  a  violet  tint.  The  room  ahould  be  darkened,  and  no  heal  ahonld  be  employed. 
When  the  boi  ii  in  conatant  nee  it  geta  impr^nated  with  iodine,  and  acta  more  nnl- 
flirml J  and  raindly  (  but  in  genera]  atatei  <^  the  atmoapherie  temp«nitixre  Ibii  operatios 
tHI  be  effected  in  about  twenty  minntea.  If  the  purple  eotor  be  prodnced,  the  plata 
mint  be  repoliahed,  and  the  while  proecM  repeated. 

The  plate  with  Ita  golden  hne  ia  to  be  introdaeed  with  iu  board  into  the  fVame,  jlf  >. 
45S,4S4,4UI,i*hidil«  adapted  to  thaeameraobsenrB.  DnringthiftrsmferthB  light  uiul 
not  be  tuffered  to  atrike  upon  the  aDifhee  of  the  plate  g  on  which  aerarant,  the  eamaa 
otMcnra  may  be  lighted  briefly  with  a  imall  wax  taper, 

S.  lie  plate  !■  now  nibmlHed'  to  the  third  operatioti,  that  of  the  oamers  obseDra, 
fif*.  4BS  and  448,  and  with  the  Uart  poMble  dalay.    He  action  of  thii  maahine  ie  ob- 


iDoaly  quicker  the  brighter  the  light  whiiji  ai 


«  corraet^  aeoording 


the  plate  i«  to  be  inserted  prwaselr  there,  see  fgi.  458,  464,  468.  Thi«  apparatoa  tn 
aetlj  replaoei  (he  Kl^nind  elan.  Wbile'th*  prapu^  plate  ig  being  fartenad,  the  eameim 
must  be  eloaed  The  darkening  shutters,  h  b,  of  the  sppsratua  are  opened  bjmeanaof 
the  two  semicirclea,  a  s.  The  plate  is  nair  in  a  proper  position  to  receive  and  retain 
the  imDTeaaion  of  the  Image  of  the  objeeta  preuntcd  the  moment  that  the  caxiara  is 
opened.  Ibq>erien*e  alone  can  teach  the  proper  length  of  time  for  snbmittiog  the  plata 
to  the  oonoealrated  raja  of  light;  beeaum  that  time  v ariea  with  the  olitnat^  the  ae»- 
aon%  and  the  time  of  day.  Sfore  time  ehonld  not  be  allowed  to  pan  than  what  ia 
neeeMsrj  for  fizliig  a  diitinct  impreadoo,  became  the  parta  meant  t«  be  elaat  wovM 
be  apt  to  beoome  olonded. 

4.  He  fonrft  ia  the  operation  with  qnicksilTer,  which  moat  follow  a«  aoon  aa  po*- 
aible  the  completion  of  the  third.    Here  a  pfaiU  of  quickailver,  a  apiril-lamp  (t)i9 
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tn  of  tht  Ip^nMa,  w  m  lo  eonr  Am  holb  of  th*  UMnBtnaUr  /    No  dajBght 
DOW  be  aamitUd,  bnt  that  of  a  Hull  lapw  oaly  •bonU  U  wed  bf  th*  operator 


TIm  bMid  with  th«  pU(«  k  to  W  witbdrawB  frw>  tl 


board  ia  laid  ba«k  iot«  tlw  box  at  b>  angle  af  HP  vitk  Uia  b 

mcbl  MRfkM  A  beiss  plaaad  trndwrnoil;  ••  that  it  aia;  be  viewad  tttrDagh  tl 

slaMs;  and  tbe  aovar,  «  of  the  box  mwl  b«  pnt  dowa  BMtIr,  topMi«atanTp«<i. 

^_._  _, ^  _  . . .__.  Sjth«.^tol&«lthoa».    TkawC^ 

-'  ->  -">  mdar  the  eap  MBtalidM 
itaa  a  tewpantim  of  140* 
Fahr^  wbea  tha  lamp  k  to  be  maaf «d.  Ih*  haat  fhonU  in  so  «■••  be  potMHad  to 
noead  191°  F. 

n«  liMraadoB  «(  the  tMao*  of  Mtara  i*  now  aetaallr  nada  span  th«  plat* ;  b«t  Iti 
ia  jatiamibte:  ud  Itk  MljMat  a  lafkM  of  M*«r^  utnataa  that  faint  tMoiagi  of 
tb«  objaoU  begin  to  b*  loan  IliTMgh  the  paap^aM  bj  tha  noBaatarj  gleam  gf  a 
tHMT.  ThepIiUiboDldbalaninlhaboHtlUthallMnMmatB  haaoMUdtolIlOF, 
When  it  ia  to  be  taktn  otti 

AA«r  eaah  operatloa,  Iba  interior  of  tha  apparatus  and  th«  blaek  board  or  fram^ 
iboald  be  earefuUy  wiped,  ia  order  to  remore  BTerj  partial*  r* 


BTerj  partial*  of  manaij. 

bla  fight,  to  aee  bow  far  the  pwaw  baa 


aoaaeadad.    The  {data,  freed  from  tha  natallia  bu^  k  (o  b«  pi 
Tided  iritb  a  eover  and  nooTfi^  to  esdada  the  bgh^  till  it  b  made  m  smtn^  toe  nnu 
Bttd  1a*t  operation,  wbtah  ma;  b*  dona  altar  aar  oaBreaiant  intonal  of  time  without 
doliimen^  pruTidad  tha  plaU  b«  kept  in  (b*  oath.    Ihs  MJowing  ulieleB  are  ar 
r«^ir«d;  1,  Hronshrin^  '  "'        ..--..-.      ....     ~  .i.  — 


I  hrin^  or  a  weak  lolntion  of  hypewlahata  of  eoda ;  i,  tha  apsai- 
In  jbt.  4W  Bad  40O ;  1.  two  bongha  of  tia«lato;  <  a  jug  of  di» 
olJMtet  thk  proeeMkto  flx  thapbatogaaiepirtare.    Oaaoftha 


ogle 
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tnnigfa*  ii  to  b<  filled  ■mith  brioB  to  th«  depth  of  an  insb,  and  tha  othar  wilfa  fniN 
irator,  both  liquid*  twing  baated  KinieiThat  undar  the  boiKng  pitdk.  Tlw  aolDtioa  of 
bjpoMilpbita  of  •oda  ii  pr«fer*bl^  and  do«a  not  need  to  b«  warm.  Hit  plate  ii  to  b« 
fint  immereed  in  tbe  pure  water  for  a  moinsnl,  and  traDiferred  immediately  to  the 
uline  wliition,  and  moTcd  to  and  fro  ia  it  to  eqaalize  the  action  of  the  liqaor.    Vfaen- 

"-«  jelloir  tint  of  the  iodine  ii  removed,  (hepl«t«  ii  to  be  lift^  out  bv  the 

_i  J- — 1  .. __!_!.. —  -^  jjj^  wator-lioogh.  The  apparatoe  <rf jba  4fi(l,  and  400^ 
.  b  a  venel  filled  with  diatDled  water,  hot,  but  not  boiling. 
Tbe  ptato,  when  Uftod  ont  of  the  water-trough,  li  to  be  placed  imaiediatelj  on  the 
iBoliaed  plane  <;  and  witbont  allowing  it  timi  to  drj,  ii  to  be  floated  OTer  with  tha 
hot  diatilled  wator  from  the  top,  lo  a«  to  eairy  oB  all  the  laline  matten  A*  the  qnick- 
Ml*er  whiob  (noei  the  iD>«ge>  will  not  bear  touohiog;  tbe  eilTered  jijato  ehonld  be  aa- 
mired  bj  a  eover  of  glasi,  made  tight  at  tbe  edge*  bj  patting  paper  ronnd  theni. 

In  jfy.  451,  which  u  a  plan  view  of  the  iodine-boi  apparatus  t  ia  an  interior  eofer; 
if  ia  Uia  iadine-dieb  ;  <  it  the  thin  board  to  which  the  ailvered  plate  is  fixed,  a*  ebown 
•t  /«;  4fiO ;  7  is  the  oover  irf  Ih*  box ;  A  A  are  imall  rods,  at  tbe  four  oorner*  of  the 
inclined  lining  k,  of  the  box,  to  lopport  tbe  lid  «;  ^  ia  a  game  of  wire-dolh  eoTer,  to 

>  iadine  vapor;  1  '    "  .       .■  ■ .... 

4fi4,  are  button*  to  faateo  tl_     .        .     .  ....        ..    _ _.  .. 

fi»  llie  nlTered  plate.    In  Jig,  461,  a  ia  the  ground  glaea  of  the  camera;  &  ia  a  m 


iaelined  about  H'  to  tbe  borixon,  bj  meana  of  tha  rod  L  Tbe  image  oiF  tjte  olject  ia 
«aailj  broDghl  into  foon*  bj  moving  forward  or  baokward  the  tlidlng-boi  A  in  ujing 
bold  of  it  with  both  band*  bj  the  projection*  a,fy.  4Ui    When  tbe  focui  ia  adjoate^ 


tbe  thambecrew,  A,  fizei  tbe  whole.    The  mirror  ia  kept  oloaed  b/  two  hooka  it  /, 
whiob  take  into  aniall  ajaa  at  g.    Tbe  fratno  and  ground  ^tm  plato  are  withdrawn 


and  replaced  bj  tbe  frame  cNTying  lb*  preured  plate,  ■*  repreaented  in  ji^.  446,  with 

.L.  .i.-i..__  ] I   -KMQ  JQ  ttia  Buoera.    These  doore  and  the  aliding-boi  dare  lined 

die  object  glaa*  i*  aehroDiatic  and  periicopicv  tbe  coochtb  beitig 
le  in  the  camera;  it*  oiametor  ia  aboot  Si  incbe^  and  focua  about  18  inobea    A 


I  plaeed  bofore  tbe  object  glae^  at  Si  iDchea  from  i^  and  it 


and  replaced  bj  tbe  Irame  •sarrjiag  tb*  preurei 

tha  ahading  door^  A,  59'*''  *"  ^'  oamera.    Theee  ioan  and  tlie  aliding-boi  d  are  lined 

with  black  TclreL    Uie  object  glaai  i*  aehroDiatic  and  periicopicv  tbe  coochtb  beiti| 

outaidein  t"" i.-  r-..    .  .      .  _<  -    ,       ...  .      .,.-.. 

diaphragm  ,       =      -         .  , 

b«  eloeed  bj  a  plato  moTing  in  a  nivoL  Tbia  oamera  revertea  the  objeett  from  left  to 
ti^bt;  bnt  Ihi*  ■mj'  b«obnat«d  oj  plaeingaplBne  mirror  on  the  outsid*  beyond  tb« 
i^rtDraof  the  i^aphragm,  aa  at  /j^.  466,  where  it  ia  fixed  bj  meanaof  a  aerew,  t. 
Iioa*  of  light  ia  therebj  oeeaaioneil 

^.  4A7  ia  aa  qpright  aeotJon,  andji;.  4BS,  a  front  elavatjou  of  the  mereurial  appa- 
ratoh  a,  tha  oorer ;  i,  the  black  board,  wiUi  groovea  to  reoeiTe  the  board,  A ;  e,  the 
cap  of  quiokeilTer ;  d,  the  ipirit-lamp ;  «,  a  amaU  ooek,  tiirougfa  which  tha  quickailTer 
maj  be  ran  of^  if  the  appuatna  be  laid  to  one  aide ;  /,  the  thermometer ;  g,  «  gla** 
window;  A,  tha  board  iMriiw  the  metallio  plato;  L  aatand  for  Iha  aprit-lamf^  wbieh 
fa  held  bj|  the  ring  t,  w>  that  ita  Same  mar  alrike  the  bottom  of  the  cup.  The  wht^ 
of  the  iniide  of  the  apparatna  ahould  ba  blaekened  and  Tamiihcd. 

Rf.  4tB  la  a  fKwt  Tiew  of  the  waahiog  apparatu*  made  of  tin  plate,  Tarniahed.  Tbe 
plata^  to  be  waahed,  are  laid  on  tbe  angular  ledg^  J;  a  ii  a  ledge  to  conduct  the  water 
to  tk«  rMcptada  «  ^  MO  b  *  A&  Tiew  of  tbe  waahiw  aMWMta*.  Tbe  pataoA- 
WM  enrolled  in  Fahraary,  1840,    (3*a  Jftmkiti*  Jaimal,  C  &  iH,  1.) 

Mr.  Riekard  Beard  hiring  pwchaaad  frMn  II,  Oagnerre  a  liaanae  to  praetiae  hit 
imantion  i^m**  deaciibad,  reaeiTod  from  a  foreignw  a  oommuDieatioo  of  oartain  im- 
pmvanenlt,  fi*  which  he  obtaiBad  a  patent  in  Jdbc,  IMa  Tha  fint  of  thee*  ia  tha 
BUbalitDtion  of  a  «on««>e  refleetiBg  Burror  for  the  lent  in  the  camera  obacora.    ^g. 


inla  in  aaatuin  a  alight  wooden  box,  a  a,  open  at  tha  froa^  oppoaito  to 
Mtting  far  (ha  paruaiL  In  tha  baok  part  of  the  box  a  ooa»«e  mirror, 
h,  ie  placed,  to  reflect  the  rave  coming  from  the  p«aou.  A  email  fram^  t,  ia  fixed  t» 
an  adJnrtaUa  padaatal  d,  i^ieh  JSAm  in  mor**  in  tb*  bottom  tl  lb«  bo^  for  tha 
pBrniM  of  bang  aat  at  tb«  fooal  point  of  tbe  miitor.  In  thia  frame,  c,  a  poliabed 
■orboe  ia  flrat  to  b*  piaaed  for  trial,  to  Maaire  the  mwga  aorrecdji  aa  obaerreo  bj  tha 
operator,  bj  looking  Ibroagh  Iba  opni^t  ^  ia  tlia  top  of  tbe  box.  The  preparad 
ailTered  plato  ia  now  anbatitoted  in  the  exact  ptaoa  for  the  trial  ooe.  Tbe  Innmom 
imprttaion  being  made,  tb*  elide,  d,  ia  withdrawn,  and  the  [^to  remored ;  oarefdllf 
ahnt  up  in  a  box  bna  the  light. 

.  Tbe  (caond  objeot  of  thia  patent  i*  Making  the  prepared  ■nrfaae  more  nnifbtm,  l>> 
paaeiug  two  pUte^  with  their  nlTeredfaeeamcoBtooliaeTeraltimaa  between  hardened 
ndlar^  anaaaling  them  at  a  low  red  h«at  after  Meh  paw^e. 

Bi*  third  oljjeot  ie  to  na*  a  eompound  of  bromine  and  iodine  initead  of  tha  lattei 
alona^  for  aoatuc  tbe  ailvar ;  which  tncrcaaea  ita  aeikubili^  to  lights  thereby  abortoning 
aod  impraviiig  tne  oparation  of  taking  likeneaee^  Ha  alao  reeommenda  to  lue  a  aac»- 
Haatjon  of  iodine  with  nibrio  acid.  Anally,  Mr,  Board  flnda  tbat  by  placing  a  •er*«M 
otanjdeairedealor  behind  the  aittar,  the  af^eanuioe  sd  bi*  Daguoraotype  pwtrait  fa 
iBi|aoTed.    (JViwton'i  Joum^  "ii!..  Hi.) 
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M>  A-  J.  J.  Chodet,  wlia  had  ■!••  par«h*Md  i.  lioMwa  fron  H.  Da|aerra,  oliUiiiied 
•  pMent  in  Deecnber,  lUI,  fat  enula  iiBpnreioeDti  npon  the  originil  procen.  Hb 
Int  abiMt  ii  to  giTE  the  ItodI  of  the  cmnm*  olanuB  laeh  an  apertnre  ma  to  admil 
Ike  lariat  object-glsla  iBtended  to  be  naed  i  and  of  tach  he  proridea  •  seriei  nf  djfr 
fareat  dinewiona,  each  attached  to  its  board,  that  mar  be  fltted  bj  ■  ilide  to  the  ftnM 
•Tthe  cftBor*. 

Oae  of  the  greateat  difficnlliei  la  the  Dtguemtjpe  pratmt  waa  the  impoanNUtr  cf 
ucgRaming  the  preciie  moawat  at  vhich  the  light  bad  prodaeed,  on  the  prepand 
plate,  the  effect  reqniaite  for  the  Tapor  of  merenrT  to  fanng  odI  the  im*^.  B;  apply- 
'm%  that  TipOT  to  the  plate  vhile  Ibe  ailTei  nifiice  i»  beuf  aoled  upon  by  the  %hL 
the  opentor  ia  enibled  to  eee  whan  ha  pictnie  ii  cttnidete.  Anotbec  advantage  or 
thii  joiat  opeTBtioa  ii,  that  lb*  aliBct  of  tha  maeoiT  npoa  tboaa  paRi  of  the  plau 
whieh  haTe  been  acted  npiw  bf  the  I^kt,  are  mora  perfect  when  canaed  to  take  placa 
immediaielT  nndei  the  lainiiioM  ianence.  Heaee,  iutead  of  uing  the  diitinel  h«a 
with  the  cop  of  qnieluilrer,  be  plaeea  a  eap  eoatamiog  thai  netal  in  the  caateni  oU 
mm,  with  its  Bpirit-lainp,  end  czbalei  the  tapon  than.  When  tha  merctur  has  rieea 
to  the  proper  (emperatare,  the  apertnre  of  the  objectflaH  i«  thrown  open,  and  the 
'■fht,  reflected  from  the  object  to  be  ddineated,  w  allowed  lo  <^iermt«. 

He  mtehee  the  effect  tbnmgh  an  owning  in  the  lide  of  the  eaBCia,  where  he  *ie«a 
Oeprepved  plate  by  the  li^t  cf  a  baton  paari^  thiongh  a  piece  of  red  or  oraage- 
Nlored  gloM  in  the  (other)  tide  of  the  caaeim.  WbeMrer  the  light  and  mereurr. 
If  Ibeir  UMHillaBeow  action,  hare  |f«dneed  a  good  imaga^  the  olject-idaM  ii  coreTcd, 
ud  the  lihrer  plate,  with  ha  pietiire,  lemmd,  ia  order  ta  be  mekab  and  InUhed. 
If .  Clandet  ecibeUiitae*  hii  Dagnemtrpe  portmile  b;  pladng  behM  the  ailter  icireBa 
of  painted  eccnery,  vhich  fiiniah  |deaaiBg  back  gnninda.  He  (peciici  alao  Tariooi 
Unda  of  artificial  ilhuainatioB,  U  \n  ued  la  the  afaaenee  of  wdar  light.  (At«dni'( 
Jtmnai,  C.  8.  ix.  430.) 

According  to  M.  Barnard,  Dagnerre^  iodiied  plate  eboald  be  expoaed  Ar  half  a 
Biinne  to  the  aetkai  of  eblMine,  Bued  with  a  laige  praporttMi  ef  eooiana  air; 
wherebr  it  ^eeamei  to  tenaitiTe,  that  the  juelorial  iinpreMion  ii  prodnced  in  tha  abort 
■pace  of  time  neeetiarj  tat  reBtmng  and  teplnetng  tte  teia««  vt  the  camera.  The 
mercnrr  ii  allerward  emplofcdt  ai  aba  the  hrporatphite  wath.  DagnemlTpe  pie- 
tuet  are  colored  hj  diwting  over  tbem  ptmdeia  of  proper  bmea,  whkfc  are  miBiMiataIr 
mtktd  bf  patdng  the  rfate  Ihnw^  water.  What  nnnlaa  cr  tht  eokr  after  tbi*  uk- 
luion  doea  net  aeem  ia  the  leaat  lo  Injure  the  appearuce  or  alter  tbe  Am  cf  tha 
iaage.  It  vo«ld  oeem  (hat  tbeae  parti  of  tbe  pietore  vhieh  w«f«  at  IM  bta^  retain, 
after  being  waebed,  a  larger  proportioB  of  the  eelerlng  matter  than  the  lifter  parte. 

Bereral  Talnable  impiorementt  eeeH  to  bare  been  ande  in  Vienna  npoa  the  Dn- 
gncTTotTpe  [Ht)ecu )  and  aaioag  otbeia,  the  node  of  oai^  dUorfnHae. 

The  belt  form  of  box  fiv  apptrii^  tbe  ebloriodic  vapor  i«  aqnare,  with  itt  bettan  ef 
plate  glan,  Eapported  a  little  above  tbe  table  bj  feet,  a  thnmbaerew  being  one  of 
them,  in  order  to  give  a  certain  ueliDatioa  to  the  ghua  plate  lor  *pfcadinf  the  cblor. 
iodine  over  it  mifonnlr.  A  sheet  cf  white  paper  being  hid  beneath  the  box,  enablei 
the  operator  to  eee  whether  the  liqaid  cbknfadine  it  ]n«perlr  ffiitribated.  There  it  a 
groove  ravad  the  top  of  Oe  box,  ialo  which  the  tadgo  of  the  bdfltt  tight.  A  IherBMnfr 
aier  to  plaeed  in  the  box. 

VoigtlnKJ't  Iwwet  wuitt  of  two  aehreaatie  object-gjajet  plnead  aparti  the  flnrt  lanr* 
eat  tbe  object,  having  u  aperture  of  18  linei )  the  lecond  oae  of  19  lineai  the  ti4ar  fb> 
ewof  the  twoia  3}  mehea.  Aijttenof  leMeeefaoihcrt  a  fiMoa  with  oo  large  aper- 
torca  afford!  fitun  II  to  12 titata  sore  HhiMiBati^  thna  Dagvane't  original  appaiatM 
lU.  Tha  fiaett  pirtraitt  eu  be  pMdaeed  in  the  cowae  of  firm  10  to  80  leeondt  with 
tliia  nrrmoscBkeal.  Sneh  sn  apparalna,  degaallr  mnde  ia  knit,  eoeti  aalj  ]90  golden, 
o>  aboat  10  guinea*. 

Voigtland  baa  reeantlr  mnda  a  eauera  with  two  objeet-ghuaw,  at  abm^  arranged, 
each  having  an  apertare  of  37  Unci,  and  a  combined  foeoi  of  12  inehea.  By  meant  of 
thii  iutrumeiit,  porlrattt  S}  iaehee  in  ilse  can  be  made.  Tha  tandasapei  prodaeed  ia 
them  are  very  beaatifnl.  Itt  loic*  ia  144  galde^  abo«t  IE  gnineat.  Aloag  with  tha 
above  apporatnt,  a  box  with  a  bottom  of  -""'C"— <— '  topper  it  naed  for  aiding  the 
vanor  of  mereary. 

By  peculiar  melhodt  of  poliihing  the  (ilTcred  oepper  ^aie,  paenliar  looet  and  linli 
Bay  be  given  to  the  pielure.  The  olive^il  and  ptMiee-powder  are  indiapeoMible  foe 
r^Mving  the  icratchea  fr<nd  the  plate  and  to  reader  ita  niAoe  aniform.  If  a  delieaie 
bine  tone  be  dcaired,  the  idate  iboald  be  a  tceend  time  politbed  with  rjlphaiie  elb«r 
and  waahed  tripoli)  and  a  third  time  with  dilute  aitiic  acid  and  Pant  red,  robbing  tha 
plate  lattly  with  a  peace  ofwuhleather  and  eroeui.  But  if  a  brownitb  Uaeh  tone  be 
wiahcd  for,  a  like  icriei  of  operationt  it  to  be  ^e  through,  only  inttead  of  the  ethw 


abed  for,  a  like  icriei  of  operationt  it  to  be  gone  through,  c 
d  Irip)^  fpirit  of  amnoain  and  Vimna  lime  n  to  be  Med. 
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0W'  DAMASCUS  BLADES. 

To  giT*  Uw  pltt«  tha  DtBHMt  unobDky  to  Hab^  k  Sm  of  iadh«  ihotiM  b*  gtrm  [n 
111*  fintt  plaee.  If  with  drj  lodioa,  tfaU  ahotilif  ,b«  «(r«ved,  Ihen  eorared  with  boUou, 
mnit  lutlj  with  a  sheet  »f  pmper,  aDi]  the  plate  above  Uie  la^  but  not  k>  u  to  toneb  k. 
This  may  be  done  alio  with  a  aolutlon  of  ]  part  of  iodine  in  6  of  spirits  oC  wine,  pnt 
into  a  aaaeer,  which  is  laid  on  the  bottom  ^  the  box,  and  corered  with  gaaie.  Tha 
plate  is  (D  be  removed  whenever  it  has  aeqaired  a  faint  brazeo  tint.  Bf  this  means  tli0 
plate  receives  the  impreasioas  of  l^ht  so  well  -as  to  prodoce  good  contrasts  between  tbe 
white  and  the  dark  places.  The  appticalion  of  branine  allerwird  caoset  a  rajiid 
KCeptioQ  of  the  image,  and  occasions  the  deep  black  shades  of  en  objoct.  The  bat 
form  iaAronw  water,  made  brdisaolriKff  the  bmmtae  in  a  little  distilled  water,and  thra 
adding  more,  whea  it  is  wwued,  till  tbe  solntian  acqnirei  a  straw-yellow  eolw. 


MMtei  balftc  pal  iato  tbe  box,  the  aolatim  b  te  be  spread  anilbrmlr  a> 
Its  Klaas  intuaa,  the  plate  bang  laid  ob  above  aad  covered  up,  while  the  time  v€  expo 
■ore  nmst  'm  coimtM  bj  tmaat,  with  a  tUtA  or  wateh.    If  the  temperatore  be 
41*  F.,  tbt  time  abenU  be  15S  aeeendl. 


Bf  attending  to  thete  inftrvetioiii,  « 

AtecondnM'    * ' ' 

ef  btomineina]  ,      .    . ^ 

vater,  till  it  aeqabre*  tbe  cdor  of  Bavwiwi  beer.  Tbe  actioa  of  tbi*  applieation  apM 
the  ^late  is  ao  n^  m  bardlr  to  leave  due  for  eossideiatiOQ.  It  mn«t  bewatcbed  e«- 
MTtnstant  till  tbe  daric  sold  jrellow  tint  appear,  when  it  ii  readj  for  tbe  camera. 

Tbe  bcM  ti»e  ef  d>r  '<*  DagneiTotrpe  operatlont  ii  from  an  hoar  afler  the  inn  riaae 
tin  be  eomcs  within  40*  of  tbe  neridian,  and  not  again  tOl  he  bas  passed  the  merMIn 
bjr  4y.  When  the  liniag  is  too  long,  the  parts  which  shonld  be  pare  white  becoBie 
ef  a  diitjr  bhie  tin^  and  the  dark  parti  become  brcFwn.    The  picture  is  bunt,  so  to 


Chlorids  of  gold  epidied  te  the  piotare  bas  the  effect  of  fixing  and  enlivening  tbe 
tint*.  A  small  mie  being  fixed  bj  a  clamp  to  the  edge  of  a  table,  the  plate  is  laid 
«pOB  it  with  tbe  inua  npperiMtt,  and  orecapread  evenlf  wMi  solntlDn  of  chloride  ef 


gaU,  by  means  of  a  fine  Woad  eavel-hair  br«ib,witlumt  lettii^Bar  drop  erer  the  edge. 
A  apiiit  lamp  1*  now  bre^bt  nnder  the  plats,  and  moved  to  and  tn  till  a  Dumber  of 
■nail  steam  babbles  appear  npon  tbe  image.  The  ipMt  lamp  nuut  be  fanmediatelv 
witbdiawn.  The  lemauider  of  the  chloride  eohitlDn  mast  be  powed  badi  into  the  phin^ 
lo  be  wed  on  anMber  eeeaiion.  It  Is  lastlj  to  be  washed  and  eumlned.  This  opeta- 
lion  bas  been  repeated  three  or  (bar  tfanee  with  the  bapi^e*!  eO'ecl,  of  giviag  fizitf  aitd 
Ibrea  to  the  pictare.    It  mar  tben  be  wiped  with  eotton  withoni  iajnrr. 

Br  dnsting  vaitou  pigment  powden  from  small  oottoa-wool  dosaHeapwi  the  pletere, 
previooilr  coated  with  an  ahcAoUe  sohitioB  of  copal,  and  neorir  drf,  tbe  appearance  of  ■ 
Mtored  mtniaRue  has  beea  Terr  eaeeeMfUIr  imitated.  Tbe  varnish  moet  be  applied 
Jolieatdr  with  one  stroke  of  a  broad  bmsh  of  badger  hair.* 

DiiwaMUTTO  Emuvdm,  IUb  new  ait,  palMted  by  M.  A  F.  J.  Claadet  on  (be 
Slst  November,  IMS,  fs  establidied  on  the  foUowing  het*.  A  niiied  aeld,  oensisthig 
«f  water,  oRrio  aoid,  nHrate  ef  potasti,  Mid  eemmoa  salt,  hi  eertala  pro|>ortion^  beiiw 
poured  npon  a  Dagnetfeo^pe  Dietary  attacks  the  pore  silver,  brmiog  a  chloride  of 
that  metal,  bat  doea  not  aJieot  uie  white  paiti^  wbioi  are  prodaesd  b;  tiie  meraar;  ot 
the  pietare.  Tkia  action  does  not  last  long.  Tat«r  <rf  ammonia,  eootaoing  a  little 
aUcnida  t^  aQver  In  aoIotioD,  diesolveetherest  of  that  ebloride^  which  la  then  washed 
awi^,  leaving  iIm  naked  snetal  to  be  again  attaek^  aspeeiallj  with  the  aid  of  heat 
The  metallio  snrfaoe  abonld  have  been  perfeetlj  poriSed  by  means  of  aleohol  and  caoa- 
tlepotaia  For  the  reat  ri  die  ingenioai  bnt  oomplsx  details,  see  Ntwtttit  Journal, 
a  a,  vol  izT.,  p.  lia. 

DAELINK  the  lame  as  Inolins,  tba  feenla  obtained  fnm  elaoampaee,  analogona  in 
BaD7  reapeetato  staroh.    It  ianet  empk^ed  in  tha  arta 

DAkUSCCS  BLADM,  ore  nmrds  or  •«7mitan,  presenting  upon  Oieir  sDrfaee  a  va- 
riegated appearaDoe  of  ioal«rtiv,aa  white,  Dlverj,  or  btaek  veins,  io  fine  lines,  or  filleta; 
fibt<0D%  oTcaaad,  Interiaeed  or  paralM,  Aa  TImj  kc*  broogfat  from  the  Kasb  being  faV 
lieated  dueflv  at  Danseeo^  whenee  thMT  name;  Their  ezeetlent  qnality  baa  bwome 
proverUal ;  for  wbieb  reason  these  blade*  are  mneh  sought  after  by  military  men,  and 
are  high  prioad.  The  oriental  proeeasas  bava  never  been  aatisfaelorllr  described ;  bnt 
*f  lata  jears  methods  have  basndeviaed  in  Bnrope  to  imitate  thefibrio  verf  weU. 
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DAMASK.  aei 

Cknrt  and  Haehctle  pdnltd  oat  tbe  three  fbDovInf  proctttti  Tor  prodncnig  D« 
■uenblMlci:  I,  thslDf  porattl^Ukrt;  S,  tb>t  ij  tertian;  3,  ihe  tmuitc.  The  But, 
«hich  u  Hill  putned  by  tome  Frepcli  ealkri,  coniiiti  in  KoopinR  out  with  ■  gnving 
tocl'lbe  fkcri  eC  %  fiete  of  ■tofi'  eotppotn)  oT  tfaia  phta  DrdlffrrHt  kindi  oT  iterL 
TlcM  hoUowi  are  br  >  tdkanltient  opcnlion  flHed  op,  and  brought  tn  a  lerel  vilh  tbe 
alcrnal  facet,  Dpca  which  Ihr;  labieqDmtlT  tona  lr««-1ik«  fignrci.  !.  Tbe  metbod  of 
Union  whicb  ii  more  ^cnecanr  implarFd  it  proFnt,  coniiiti  id  fonning  >  boadle  of 
rnd*  or  ilipo  of  itnl,  wtajeh  are  wvUcd  lofiFthcr  loto  a  well-vnniiibl  bar,  twiitd 
temvl  ticnn  nraod  ill  asit.  It  b  Rpeatedljr  foi^,  and  lwi>t«I  altcrnatelT;  aflei 
which  it  ii  rJit  in  the  tiae  of  ill  axla,  and  the  two  balret  ar«  welded  with  their  oaUidei 
fa  eontact ;  bf  which  mean!  Ibeir  facta  will  eibibll  tcij  varlotw  confl^ ration*.  3.  The 
■otaic  Biethnd  eoBiitti  la  preparing  a  bar,  ■■  br  the  loraion  pjaa,  and  euttinft  Ihij  b«l 
lulo  ahcRi  piree*  of  aearir  eqna)  length,  wUh  which  a  tiiot  '»  funned  and  welded 
wgnher;  taking  care  to  pre»em  the  ffciiont  of  each  |deea  at  tbe  tnrriee  of  th*  blade. 
la  tfcii  way,  all  the  Tariely  of  the  dcaign  li  diiplafed,  corraponding  to  each  fragswnt  of 
Ibeeot  bar. 

The  Uadei  of  Cloaet,  Independentljr  of  their  eiceellent  qoalitjr,  their  fleiibilitr,  a>d 
Otreate  etaeticitr,  bare  ihii  adTantage  over  tbe  oriealal  Uadet,  that  Iber  eihibit  in  tbg 
*erT  •abaiaace  of  the  roeial,  deiif^n!,  letter*,  InieriplioBi,  and,  gea^tUj  ipeaking,  aU 
k&Kb  of  fignre*  which  bad  been  dellocated  heforebind, 

Nolvilhaundiaf  thtae  tMceiaflil  reinltiof  Ckmei,  it  waipreltr  clear  that  tbe  watered 
da%n>  el  Ibe  trae  Dunaaena  dmeler  were  etaeniiallr  dilTcnnit.  M.  Bi^aut  hai  at 
Int  cotaplelelT  aolved  tbii  problen.  He  ba*  dfn>on*tniled  that  tbe  subatasca  of  tba 
•rfcBUd  Uadea  b  a  catl-neel  niore  tighlr  charged  with  earboo  than  oar  Eoropean  Meet*, 
and  ia  wbid^  b;  mean*  of  a  eoaling  luiiablr  conducted,  a  crjitalUiation  lain*  ^aee 
•f  two  dialiact  eombisatioat  of  carbon  and  iron.  Tbit  teparation  i*  the  euential  coadU 
1km  I  br  if  the  metted  *(ecl  be  mddenly  cooled  in  ■  nxaU  craciUe  or  ingot,  there  ia  na 


IB  of  earboo  be  mixed  whh  iron,  the  whole  of  the  metal  wElI  be  oonTertad 
into  iteel ;  and  the  reaidnarr  earboo  will  comlnne  in  a  new  propcHtka  with  a  portioa  ti 
tbe  iteel  to  formed.  There  win  be  two  dittiocl  compoondi)  namelf,  pore  itatl,  aad 
earbnreted  ated  or  cait-iroa.  Tbeae  at  ISrat  being  iinperfett1}r  mixed  will  lead  to 
teparalF,  if  wbile  (till  dnid  tbej  be  ted  in  a  Male  of  lepoie ;  end  form  «  cijalalliutioB 
■■  wUcb  the  partidei  of  tb«  two  cMopoand*  will  jdace  thraiaelTca  in  the  crucible  in  an 
crdcT  determined  t^  their  afflniljr  and  denrEtf  eoajoiaed.  If  a  blade  funted  oat  of  «teel 
(D  prepared  be  unaened  in  acidnloni  water,  it  will  diipUy  a  verr  diitinet  Damaacaa 
^pearancet  tbe  portioM  of  pare  alecl  becoming  black,  bm  tboae  of  carbureted  iteel 
lemaining  white,  btcanae  the  add*  with  diffienltj  diteagage  tti  carbon.  The  ilowa 
Mch  a  compound  i>  cooled,  the  larger  the  Dbdwkhi  Kin*  will  be.  Traremiei  lelatei 
that  the  ttecl  cradUe  inrati,  like  Iboie  of  waol(,formalunt[  the  true  oriental  Damaacaa, 
cDBiefiom  Golconda,  that  thef  arc  cf  the  lite  of  a  bntfpciiiij  roll,  a*d  when  enl  in  two, 
Inrm  two  iwordi, 

Steel  combined  with  manganeM  Rtrget  Miilr,  bat  h  b  bntUe  when  cold  (  il  di^ji 
bcnrerer  Ibe  Dainaiciii  ippearaDce  very  ■tronsly. 

A  mixtnre  of  100  part*  aftotl  iroB,  and  3  of  lamp  black,  melti  a*  readily  ai  ordiaary 
Meet.  ScTcral  of  tbe  belt  Uade*  which  M.  Bri^iiil  prelenled  to  the  BoeieU  d'Eneoans*. 
Beat  are  tbe  prodaet  of  thii  cotcbinatlon.  Tbii  ii  an  eaiy  way  erf"  making  eat!  eted 
vtlbout  pieTioaaeeBeotatbaofthe  Iron.  100  partaof  filing*  of  Tcry  gray  ea«t-in>^aad 
MO  part*  of  lihe  Man  prerloaily  oiydiied,  prodaccd,  by  tbeir  Auioa  together, «  bennliAil 
i«ma«eene  elcel.  It  for  Ibifing  into  white  arm*,  mbrei,  tword*,  he.  Tkb  conpoaad  b 
leaiariiaUe  fbr  tti  elaatieity,  an  eaieaial  qntlity,  not  poMMied  by  the  old  Indian  ited. 
ThcgteaieilbapTDparliDaaf  lbe«[ydiitdea«i4rMi,  tbeioatherii  thcaled.  Careehoald 
be  taken  to  *tir  ibe  material)  dnriog  tbeir  fbiion,  beOne  it  Ii  allowed  to  eool ;  otberwiae 
they  win  not  afford  a  hooMfeneont  damaK.  If  the  steel  contain*  much  carbon  il 
bdilGEiilt  to  Ibrge,  andnnnot  be  drawn  ont  eiceplwilluni  narrow  range  of  lempnatare. 
Wbrn  healed  to  a  rrd-wbite  il  erambic*  under  ibe  hammer  i  al  a  cherry-red  it  becoMwa 
hard  and  brililei  and  a*  il  progreauTeli  eoob  it  beeome*  iiill  more  nnmaUeshlB.  It  iw- 
KtnUn  completely  Indian  Meef,  which  EaropeaD  blaekMnilb*  cannot  foige,  became  they 
ore  fgoorant  of  tbe  nltahle  temperature  for  woikiug  IL  U.  Bryant,  by  ilndying  thb 
point,  anccecded  in  foipMt  fine  blade*. 

Experience  ha*  proved  thai  the  orbiealar  Ttina,  called  by  the  workmen  fcaolt  at 
Aonu  (roMu),  which  are  teen  apon  the  f  neit  Eastern  eimelen,  are  tbe  remh  of  IIm 
■aaarr  of  A^lng  them,  at  well  a*  tbe  method  of  Iwbiiag  the  Damaicn*  ban.  If 
tbeae  be  drawn  inknglb,  the  rein*  will  bebagitndtnnli  if  they  be  ipread  eqnolbhall 
direetiaaa,  iheilnffwill  bare  a  errrtallineaipect;  if  the;  be  made  wavj  In  th*  two 
dlreelionv  nndnlated  rdtra  will  be  prodooed  like  thoaa  in  the  oriental  DamaaooL 

DASASE  b  «  TBTUgaUd  teita*  bbritv  rieU;  omaaMnted  with  tgant  <a  Jlow«% 
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tnaif,  Uadmpel,  aliiinalt,  fte.,  Torsa  in  111*  loom,  ud  ii  b]r  fw  lb  moit  rich,  Ehgul^ 
And  cxpeniiTC  ipeciei  or  omameDUl  oeaTing,  Iftputiy  ilone  exceplnl.  The  DUDa  ii 
Mid  [o  be  deriTed  rrom  Bmcnwcai,  where  it  was  aaeieatlr  nwde. 

Dunuk  belong  lo  thai  (peciet  ot  texture  which  is  dittinguiihed  by  prmciiwi  men  bf 
the  nunc  of  iveelini,  of  which  it  ig  the  richest  paiteni.  The  tweet  of  dunuk  ii  niuaUl 
balT  that  of  full  lalin,  and  consequent!;  consiiU  or  eight  leivc*  moved  either  in  regulal 
tnceelgion  or  bj  regular  intervals,  eight  leaves  being  ^e  sniallett  oumbec  which  wiU  ad- 
mit  of  alleniiite  tweeling  at  equal  intervals. 

In  the  article  Cakpet,  two  repieientalions  have  been  given  of  the  dunadi  diaw- 

The  generic  difference  of  tweeljng,  when  compared  with  common  elolh,  consists  in  Iha 
inlerseetions,  althongh  uniform  and  equidlBtanlibein^  at  delcnninaic  inietvati,audDat  bfr 
tween  the  alternate  threads.  Hnnce  we  hsve  specimens  of  tweeied  doth,  where  the  in- 
tersections take  place  at  the  third,  fourth,  ji(lh,siith,  serenth,  eighth,  or  siileeath  interval 
onlr.  The  thrrads  thus  dedecling  oolj  from  a  straight  line  at  inteiials,  [reserve  more 
of  Iheir  original  direction,  and  a  mnch  greater  quantilj  of  materials  can  be  cotabiaed  ia 
an  equal  space,  than  in  the  alieniaie  intersection,  where  the  tortooas  deflection,  at  everj 
Interval,  keeps  them  more  asunder.  On  this  Qrinciple  tweeled  cloths  of  three  and  Ahv 
leaves  are  woven  l^ir  facility  of  combination  alone.  The  coarser  species  of  ornamented 
(iathi,  known  by  the  names  of  domoek  and  diaper,  wnalty  inlerteet  at  the  £flh,  or  half 
satin  interval.  The  sixth  nod  seventh  are  rarely  used,  and  the  intersection  at  the 
oijthth  ia  distinmiihed  by  the  name  of  satin  in  common,  and  oT  damask  in  □roamental 
tweeling.  It  will  further  be  very  obvioua,  that  where  the  warp  and  woof  cross  only  at 
every  eiihth  iaterval,  the  two  sides  of  the  cloth  will  present  a  diversity  of  appearance  j 
for  on  one  lide  the  lon^Iudina]  or  warp  thread)  will  run  parallel  from  one  end  of  a  web 
to  the  other,  and,  on  the  other,  the  threadi  at  woof  will  run  also  parallel,  but  in  a  traos- 
verse  direction  acroat  the  cloth,  or  at  ri;ht  angles  to  the  (bnaer.  The  points  of  inleraee- 
tlaQ  being  only  at  every  eighth  interval,  appear  only  like  points ;  and  in  regular  iweeling 
these  form  the  appearance  of  diagonal  linei,  inclined  at  an  ancle  of  45'  (or  nearly  so)  to 
each  of  the  former. 

The  appearance,  therefore,  of  a  piece  of  common  tweeled  cloth  ii  very  similar  to  thai 
of  two  thin  boards  glued  together,  with  the  grain  of  the  upper  piece  at  right  angle*  to 
tbat  of  the  nnder  one.  That  of  an  omameniBl  piece  of  damask  may,  in  the  same  man- 
ner, be  very  property  awiinilated  lo  a  piece  of  veneering,  where  all  llie  wood  ia  of  ths 
Mine  substance  and  color,  and  where  Uie  flgnres  assume  a  diversity  of  appearance  Cnm 
the  ground,  merely  by  the  grain  af  the  one  being  disposed  perpendicularly  to  that  of  tbe 
otker.    See  Tkitile  Faiuc. 

From  this  statement  of  the  principle.  It  reanlts  that  the  moat  unlimited  variety  oTflgurea 
will  be  prodnced,  t^  coniinieting  a  loom  by  which  every  individual  thread  of  warp  hmT 
be  placed  either  above  or  below  the  woof  at  every  intersection ;  ai^  to  eSeet  Ihia,  in 
bonndleas  variety,  ia  the  object  of  the  Jacqnard  mounting ;  which  aee. 

The  chief  aeal  of  this  mannfadnre  is  probably  the  town  and  neighborhood  of  Dao- 
fennline,  in  Fifeshire,  and  Lisbum  and  Ardoyne,  near  Belfast,  where  it  is  considered  ■■ 
the  staple,  having  proved  a  very  profitable  branch  of  traffic  to  the  mauu/acturer,  ukd 
given  employment  to  many  industrious  people. 

The  material  used  there  is  chiefly  linen  ;  bnt  many  have  been  recently  woven  of  eoUon, 
flince  the  introdnctioQ  of  that  article  into  the  manufacture  of  doth  has  become  ao  preV' 
alent.  The  cotton  damaslu  are  considerably  cheaper  than  ihoae  of  linen  i  but  are  nol 
considered  either  BO  elegant  or  durable.  The  cotton,also,  unless  freqtienlly  bleached,  doea 
not  pregerve  the  pnrity  of  the  white  color  nearly  ao  well  as  the  linen. 

DAMASEEENINO ;  the  art  of  ornamenting  iron,  ateel,  &&,  by  making  incision*  apoa 
It*  aurfiuse,  and  Biting  them  up  with  gold  or  silver  wire  i  chiefly  used  in  enriching  swoid 
blades,  gnardt,  and  itripes,  lacks  of  piatols,  (tc. 

Its  name  shows  the  place  of  it*  origin,  or,  at  least,  the  place  where  it  has  been  prac- 
tised in  the  greatest  perfection  ;  viz.,  ^e  city  of  Damaacns,  in  Syria ;  though  M.  Feltbien 
Bllrlbulet  the  perfection  of  the  art  to  his  countryman,  Curainet,  who  wrought  noder  lbs 
rden  of  Kenry  IT. 

Damaskeening  is  partly  mosaic  work,  partly  engraving,  and  partly  carving.  As  moMu* 
work  it  consists  of  pieces  inlaid  g  as  engraving,  the  metal  is  indented,  or  cut  b  intagliai 
Utd  as  earvintf,  gold  and  silver  are  wionght  into  it  in  rtHtw. 

There  are  two  ways  of  damoskeeningi  in  the  first,  which  is  the  most  beantifbl,  th* 
artttt*  cut  Into  the  metal  with  a  graver,  and  other  tools  proper  for  entrraiing  npcM 
steel,  and  aflerwards  fill  up  the  incisions,  or  notches,  with  a  pretty  thick  silver  or  gold 
wire.  Id  the  other,  which  Is  only  superHcinl,  they  content  themselves  to  make  hatches^ 
or  strokes  across  the  iron,  Ac,  with  a  cutting  knife,  sneh  as  ia  used  in  making  smaL 
Sea.    A*  to  tJie  first,  it  is  necesaaij  for  the  gravidgs  or  iniasions  to  be  made  in  the  dove 
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]ttCOMI>OBITIOK. 


kCAd  the  ma  m  il  Hmtx*  )o  ■  viobl,  or  Um  mIw,  Ikef 
vttthe  kaifti  Am  dnv  U«  MdgD  orwMMM  i«Md<d,<| 


<pM  (hit  kaUhiait,  with  * 
Tkia  «M4  ttn  tUe  lae  gM  Mk 

„ ilniMlT  JftoTii  ihiT  d«h  UcaMf 

__  ■)  vhb  «  eopfcr  HwL 

DAUA8SIN  a  «  U^  or  dMMHk,  Tlth  loM  ud  Hhw  Iowa,  ««Tm  ia  tke  wup  ud 
vooTi  or  onwMallT  «kk  ntt  orguniM. 

DAMF9,  in  miaiag,  nre  moxHNU  czkBluioM,  or  imthtr  guM,  to  called  fV«M  tb«  Oomw 
imwq(f,Tmfar.  Ttenare  twopriMf|al  kMi  of  ■!••  1MB,  tbej)r«-<li»q>,  C  Cutw^tM* 
lrdrivn<  ooJ  the  d>pta4»ptf, «» tarttMie  acU  pa.    fta  ICihm. 

DAPHNDOIi  UwUUcrpria«ipU«rUMi)^fi*a«.J^. 

DATOLITE.    A  tdawal  waipaiaJ  rf  <«««,  Ikie,  aad  botadt  adJ. 

DECANTATIOir  (Eag.  and  Pr. )  Jtgiuaa,  Ocm.)  k  Ihc  act  oT  poarii^  offlka  dear 
■peraalait  iaid  Trao  anr  wdiBent  ac  depotite.  It  i*  aiaeB  atpbred  fai  the  ebcnieal 
•ra;  ud  m  mott  eMTeaieatlT  cfltelal  br  a  iTP^aa- 

DBCOCTtON  (Eog.  and  Fi.j  JUndtumg,  Ocnu.)  ncaai  eilher  the  act  efboIliBg 
a  iqnid  abag  with  mm*  erfaak  Hlataaer,  m  the  Uqaid  soapooad  leeohiag  fion  that 

M. 

DECOBfPOSrnOy  (Ebc-  nl  Ft.  I  Znwtnat,  Oen.)  ii  Iha  •cpanlioa  of  ths  eo»- 
ailaeat  friadpla  of  aar  eenpaaad  bo^.  Tha  nUowtng  labk,  the  renh  of  faapoitaBt 
HMarebs  reeeailr  Bade  br  M.  Pvioa,  Prafeaaor  of  ChemiitrT  at  SKatbugh,  ihowt  tha 


OxT^  of  Magaeriui  Oirde  of  MagaedMt 

—  Sa*er  —        CobtU 
~~        Cobalt  —        Nidel 

—  Nickel  Fvotes.  of  Mnemrj 
PiMoa,  of  Ceitaa  —        Ceriwi 
OsHc  of  Ziaa  Osfda  of  Zlae 
~   '        * "  VntBX.  at  Haagaaeaa 

—       Ifoa 


—  Aloddnn  Oxjde   cf  GlodanB 

—  UnaiaB  —       AloMiam 

—  Chrsolam  —  rnaiam 
Pratos.  sf  Mbcbt;  —  ChrHBloa 
Oxirde  of  HcKur                                    —       Ina 

—  Inm  —        Tin 

—  BbsMth  —       Bimith 

—        ABlimoBf 
Bt  neaai  of  the  eaprie  mjrdein  mar  eeparale,  I,  thefbtTtaaatrdafnn  the 
•Kj"!  2|  the  eebaliie,  nJdietk^  ilncfeaad  e«iooieMrdeaft««lheaTaak,fcwie.eowaMi^ 
aadatoulaienqrdeei  SjihefenaaeaiTdefriia  thechnvie  oBrdCfWheadtMalTediathe 
■■riatie  aeid. 
In  boJIiBg  a  nnrialic  eolttioa  oC  the  cobaliie,  nkbelie,  and  ma^aiwaa  esrdee,  with  the 


laie  oxyde  (nai  the  MemDlUe  aijAt,  the  itanaaaa  axTde  from  the  Maaaie  mjA»,  aad  th« 
MaanoB*  Mijde  frea  the  aotimoBie  add.  The  eopric  oiTile  leparale*  aln  b;  preeipit»- 
tlea,  the  ahuriaie,  iinal^  ehramie,  titaDie,aad  Tanadk  oijdef  ffiMD  aH  the  exydei  which 
■re  FKC^llable  la  the  Hate  of  ealpliDTet,  br  tqrdnwolpharel  of  oiamraiia. 

iu  an  «ia«|de  of  thie  node  of  aaalTiii — 

Dlwolre  peeb-bleade  ia  aqaa  ngiiL  predpiMa  fta  eoH>cr  hr  ealphareted  hrdiegea, 
befl  the  Uqaid  aloag  with  nilrfe  adS,  k  ordn  to  tnarfun  aH  Ibe  nraalom  lata  araaie 
add.  Nell  boil  it  aloBf  with  eaprte  mrde,  which  predpilaloi  oaly  the  araaie  aad  ftnic 
MtTdoh  RtdlMdve  the  predpttata  ia  ollrie  aoid,  aad  boil  tbe  nlatioB  with  mereorie 
•tyd^  which  doea  not  predpitaM  the  IWrie  oxrdc.  Finally,  teparaie  the  ODpper  aw)  tha 
MtfCBfT  fto«)  tbe  aiaBtaoi,  bjr  meaai  ef  eolpharetad  hrdrogeit.  In  tbii  ptoeeM  we  iukj 
eahatilBle  damUe  eocj^e  lor  the  eaprie  onde,  and  (MMcd  eqnallr  well. 

Kaowtedg^  like  the  above,  of  tha  oleeUre  alBailieB  aad  habiiadei  of  ehenieal  bodies 
>  aa  ineditiUe  powci  ant  the  aaiou  aad 
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m  DEF08ITION  OF  UKTALS. 

UmdIoim  oTdw  dwipu*ii  Vhteh  hb  «u  eurdM  irilh  eertabitT  in  tftMiiiK  ioaiMcnllr 
tnaUbrmatiofu  in  tJia  arte 

DECREPTTATICnf  (Smg,  ud  Pr.|  nrilMiibni,  0«im.)  li  Ibe  itackItB|  >riM» 
■tteiuM  vitb  the  Ay  mg  Mnnder  «r  tiHir  put*,  made  br  (eraral  talu  aod  insend*, 
wbcn  heated.  It  ii  Hiued  b;  th«  aneqaa)  sDMen  erpaotiaa  (H*  tiwfe'  labttaoee  bf  &• 
beat.  Mph«t«oriai7ta,elilDridaorMdlan,aile*ree«i  ipKritillTMecrbarTlBiaadBMT 
more  bodin  which  eootmia  do  irat«r,  dccrepitale  moal  violently,  tentniliig  si  IheaBlanl' 
]alBU  of  Ihfllr  erftlalliae  ttraelare.  Soaa  ^anilMt  h>*a  pfcpottnooilr  enottglineribed 
the  phenomenon  U(  Ihe  eipuukm  «f  the  ooBbiMd  water  into  atnn.  Wbat  a  apednew 
of  indaetive  pbflo«cpltr  I 

DBFEOATiON<En<F.  andFr.i  Efan*,Oerai.),  the  ftMtagfVDm  tegt  erbnpnriliaa. 

DEFLAGRATION  (Eng.  aad  Fr. ;  Kapwj^wj,  Oer«.},  tha  Mddea  UAtiag  np  of  a. 
eombnslible;  ai  ot  a  charcoal  or  tnlpkar  wIwd  thnnra  into  mehod  nitre.  I 

DELPMINIA.  The  regeto-aOcallM  prinripte  of  the  DaJpUatent  tlapKjriafnla,  at 
Ilii  pi  ■ 


DEPHLEGMATION  la  the  pneem  by  whU  UqiUB  an  daprirad  of  Ibeii  «aMr  paau. 
tides.  It  ii  applied  cbieflj  to  epirilooui  liqnori,  sad  is  now  nearly  obaolele,  u  inTolftaf 
the  alehemlclital  nollon  of  a  peenliar  principle  tailed  phlagia. 

DGPHLO(»STTCATED  I  deprirH  of  phIc«iitDii,  —  fhrmertr  Mppeaeri  ta  be  tbr 
emnmDa  eoabuttlble  [»lncl[de.  It  i*  itenrlr  lynMTDCMii  with  oxTfeiiMed.  The  idaft- 
orijtinall}  attached  to  the  word  having  pKWMded  him  lake  logiSj  Iha-wOid  iHairdMlHi 
nerer  be  nted  either  in  icience  or  mannhctaro. 

DEPILATORY  {DtpOaloin,  Fr. ;  fnJJuumjmtffd,  Qenn.)  U  the  aame  of  anr 
rabilance  capable  oT  lemsrin^  btln  fhim  Ihe  hnman  akin  wUhont  iajarinf  its  texture. 
TlteT  Mt  etlher  meeharucaUr  or  chemically.  The  fiiat  an  coonno^y  ^latiniNi 
platten  Tormed  of  pilch  and  main,  which  iliek  n  cloaely  lo  the  put  of  the  tkin  where 
they  arc  applied,  t^t  iriiea  remored,  they  tear  away  the  hain  with  them.  Thii  methol 
ia  more  painful,  bat  leu  dangeron*  than  the  other,  which  aonaiia  la  the  lolTeW 
action  of  a  menatruBn,  to  energetic  ai  lo  penetrate  the  pore*  of  Ifce  aUn,  and  deatin . 
the  hulbone  root*  of  dte  hain.  TUs  ia  composed  either  Of  ewMle  ■Healli,  anlphnrel  it 
baryta,  or  arienieal  prepaiatlmu.  Certain  ratable  jniceshhTcalM  btemNeomniendad 
for  the  tame  pncpMe;  a*  iptuge  and  acacia.  The  bmtoed  egga  of  anta  have  IDtewlta 
been  prescribed.  Sot  the  oritntal  nunm  yield* ,  lo  noduii^  in  depilatory  poww, 
Oadcl  dc  Gauineourt  baa  pnbltthed  in  the  Ditltoaaafrt  dw  Otitmat  Jf«rfieaJu,  ihe  foliar 
Ing  recipe  Ibr  preparing  h. 

Mil  two  onneea  of  qnieUime  with  half  an  onice  of  orpbacnt  or  rerigar,  (talpbiuet 
of  aracaic ;)  bo[1  that  mixture  la  one  pound  of  itrong  albaliae  ley,  then  try  it«  atrenga 
by  dipping  a  feather  laia  it,  and  when  the  Sne  lUl*  i^,  the  fwma  itqalta-atRHigenoaM. 
It  i*  applied  to  the  haman  akin  b|r  a  momeotarT  fHeUna,  fcOowed  br  waifaing  lAh 
wann  water.  Such  a  caastie  Hqiiid  tbaM  be  nted  with  the  grealeal  circnm(|ieetion, 
begianing  with  it  aomewhat  Minted.  A  Map  ii  Mmetla«a  tnade  with  lard  and  tfca 
abore  ingredienta  |  or  foA  aoap  1*  conUaed  with  them ;  in  either  eaae  to  form  a  depil»> 
Mry  pouiuade.  OewtlnaallTOMcaMMeaf  otpimeiHiatalwWelghtwMoe»of»»l«lili«^ 
«r  two  lo  twdre,  or  three  to  fiAeeni  Ihe  ImI  miden  beil^  of  coanc  the  moet  aetivs. 
A*  canitieitr  Dwy  be  tcMpocd  br  the  addUo*  ef  one  ^ghlh  af  atarth  ar  rje  flear,  ta  •• 
to  form  a  aoll  paite,  which  being  laid  npon  the  hair?  apot  for  a  few  minnlea,  MaaUy  «ai- 
liH  away  the  hanwHhit 

Tfaefamta  ihoaldBcrar  be  applied  bat  loannallavlMe  ala  tiae,  for  indepcBdaatly 
Of  the  riak  of  comidiBg  the  aldn,  daagarona  eoaaafiiegeea  mifht  eatne  from  atwanilinw 
eftheaneale. 

D^X)8tTI0I!I  OF  UETAIH.  Petted  bbriei  have  beta  eoated  with  matalt  of 
varioua  \ia3t,  brniaaD*  af  eleebMJ^,  io  ttieloUowiag  waf^— A  plate  of  oappe^  tat 
exantple,  ai  a  dye  or  matrix,  is  ooatad  on  one  lida  Wltli  a  raalnooa,  MB>«olidastiiig 
Taralah,  and  on  the  other  wilk  graphite  m  plnmba^  and  the  cloth  ia  atrained  over  it, 
md  eenient«d  ta  it.    Tha  matrfi  Minit  imuiwaad  la  a  aolntion  od  •nipbata  of  eiqipw, 

and«onneM«d  with  anno  pole  ofagalvaniabattat;;  vhtla  anothar  phta  oT '' 

iniTDeraed  in  tha  solution  and  eonnsoted  Willi  the  aooper  pole  of  tfae  hattetTi 
«    When  tbe  anrfaoe  of  A* 


and«onneM«d  with  anno  pole  ofagalvaniabattat;;  vhtla  anothar  phta  of  a(q>ME  it 
iiDTDersed  in  tha  solution  and  eonnsoted  Willi  the  aooper  pole  of  tfae  hattetTi  the  def^ 

iitionof  the  metal  npoo  t^     ' **'^-  "^ '-      *  ■* --•-'- 

eovered  with  h  thin  dim  ol 
Be  of  the  doth,  and  if  tiie 


oepptr^  the  dapeaitlna  natal  bagiiM  to  panatrata  Iba  iater- 
^operation  Is  eont>ni»daBgiieatlyloi»  win  appear  ia.M^ 
Aa  soon  aallH  reqnlied  thfokneM  oT  metal  baa  baaa4«- 

liM(M«tad  tbafabon. 

lanted,  aaoording  aatha 
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Mm  DsTim  A  Sraiuton,  «fa*  ia 
kiv  ooniMta  af  ur  L%Ut  tiwtod  (br 
M  Got  bUM  of  iroB-BMltiiw),  tfaroagk 
ia  whkk  tba  d«»l>  or  dUbIu  are  piM 
bitiTa  far  d—i»i»g  M  talatad  be<r 


d  h  applisktloD 
g  mmpb&ntHoa  of  jtt  rSmuj  ifhUk 
k  w*  hkT*  bMB  fbUr  borna  out  in  out 
f  th*  (obaaqMat  •doptioa  of  Mmtn. 
tfuKt  bMirartaa  in  tM  kiogdom,  tMa 
F  tba  M«Bpha  wbiab  tba  ajtleta  baa 
Mtaea  bara  goo*  o^  aUp  t^  itMp,  tin 
laa  HtMa*  w  vmij  diiiription ;  and 

avarjr  an  and  maaiiEMtara  of  whiab 
Fa  bava  baaa  oUvinclT  parmittad  bT 

'Drj  Saaaonliw  Bom,  aod  aoma  of 
ba  adTaoUn*  wlrabla  froni  Ibii  daa- 


ithj  dona— not  bj  T«;  of  ape 
riiad  aad  fkat  iatmadi^  Irada.  Ekok 
icB  MPt  In  to  ba  aaaionad;  next,  tba 
uBHliBiF  nroMaa :  and  ImUj,  tbe  l«Ul 
.n  ia  tba  vood  eonM 
a.  In  tba  oaac  af  plankt,  tha 


rtafirt 
A  tbet 


reaolta  are  «>«e«diDglT  itartling, 
U'4  par  aaoL,  and  pina  plaiiki  UK. 
whlob  losa  laso  per  etot.  The  do- 
able; amonnting.  Id  botb  the  eaae*  no- 
«  obeerred,  moreoTar,  tbat  all  tbna 


tbere  h  left  tn  wood,  tbe  greater  id 
J  pnrpoee  to  wfaicb  it  can  be  applied. 
nod*  of  preparing  detoneting  powder 

la,  but  i>  nroilly  employed  to  denote  a 

fniTilenti  of  oxygen  to  one  or  more  of 
dentoiide  of  merenry.  Berielius  haa 
indplet  of  tbe  Freneh  nomBncUtare  of 
ixldiKemeDt  ie  ch>r*ct«riied  by  the  ter- 
»  aecordingly  euprie  end  tnereuri^  to 
Dpranaand  mercoroni  to  designate  their 
t  in  the  article  DiMMroarnoM,  and  In 
ort  and  infllcientlT  preciee. 
ince  into  which  tbe  interior  anbatanM 
h  the  influence  of  diBiteae  or  Bcidi.  It 
tnm^  more  thin  any  other  body,  tbe 
bite,  intipid,  wilhont  smell,  tnineparen^ 
en  well  dried.  It  ie  cot  «1tered  by  the 
lea  brown,  end  ecquireg  the  fliror  of 
tareh.  it  does  not  form  mucic  acid  witb 
formed  into  grape  sugar,  when  heated 


ceBaiwnia 

i  cOTopoeitJon  ae  starch,  eonaisUng  of  M 

Tgan  (Domaa) ;  bnt  it  ia  dietingniabed 
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9»  DUMoms. 

from  itanh  bj  Jli  MtlDlini^  In  mM  wstM,  Uh*  pm,  and  trot  brinf  klfMiUd  by  iodliM 
Britiib  gam,  m  it  ii  oalled,  gr  routed  itarGh,  »  racralj'  dratrine  HHiiewbst  di*«o)«r«d 

BKibataiiea  ippuvntly  nod  for  tli«pf  ^"    -  -■    " ■- •  -  -  > .«..  ■  .^.. 

k  prcMMa  ducorered  b^  K.  FafaD,  * 
deitrina.  eonmti  in  moutening  one  to 

Arong  nitrie  Kmd.     Tb*  itarob  tboi  nnifomtlT  « . .      ,  ..     ^  

Imtm,  ud  driad  in  •  ttovs.  It  i«  tbsn  ititbad  down  into  *  matm  powdw,  aad  sl 
poHd  is  ■  •toTe-room  to  s  itrMin  of  >ir  heated  to  nbont  1A0°  ¥.  Being  now  tritsnte^ 
lifUd,  Mid  beat«d  in  aatore  toabont  StB°F.,  it  formift  p«r(Mtd«ibriBaa('a  Ur  color, 
baeaoK  the  add  aota  at  a  uibititDt*  fM-  th«  highnr  bea^  nnd  In  making  tb«  BrHkb 
gum.'  Bucb  an  article  TDak««  a  fine  drening  for  tnoelEn  and  lilk  goodi,  and  ie  mneb 
employed  in  Freneh  aorgerv,  for  niaUag  a  atiff  pact*  loppart  to  tba  bandagei  of  ftw 
tured  limb*. 

BUMOND.  Since  thii  bod;  it  merri]'  a  eondeniad  torn  of  earbaa,  it  cMMt  in  a 
ekmkal  dunficaiicn  be  ranlied  among  ilonei;  bnt  aa  it  ftutn*  in  eonunem  Ibe  noit 
■tccioui  of  (he  <Ean«,  il  claimB  onr  ftnrt  atieatiop  in  a  pnciical  treatise  on  the  an*. 
IHaDKmd*  an  diMiogniihaUe  b;  a  gmi  many  pecalior  propertiea,  yaj  remarkable  and 
eaailf  rccogaiied,  balb  in  their  roufh  ilale,  and  wkeo  cat  and  piolifhcd.  Their  matt 
abaolale  and  cooilant  cbaneter  >•  adrgree  of  bardnew  taperior  lo  tbal  of  eTery  Diincni, 
whence  diamoadi  lenUch  all  otber  badwe,  and  are  eaalebed  by  none.  Tbeir  pecaliar 
Idainaniina  hi*tie,  not  eaay  to  dtlne,  bat  reaJBT  ditlingaiabahle  fay  the  eye  froM  that  at 
orery  other  mm,  ia  their  moil  obviow  featora,  TbeJT  apeciAe  granty  ii  3-96.  Wbethv 
nngh  or  polidied,  diaMonda  ae^oire  by  fiielion  peaittve  deenicily,  btu  do  not  retain  it 
ftr  more  than  half  an  hmr.  The  nataral  Rmn  ti  lUaiwd*  it  detiTaUe  Aon  an  oetnhe- 
dran,  aad  Ihcy  never  pment  cryMal*  baving one aila loager  ihaa  the  olber,  Tbeiratni«> 
tnre  it  very  perceptibly  laueUar,  and  therrbre,  nolwilhttandiag  tbeir  ;r«I  haidncM, 
they  are  biiKlc  and  gira  way  in  Iba  line  of  their  cleange,  afievliag  a  direct  meann  of 
airiving  at  their  primitive  fbnn,  the  regalaroctehedroa. 

The  diamond  poaietaet  eiibo'tingle  or  double  refraelioa,  according  to  iti  different  cry*- 
talline  formt )  lU  reDwclivc  power  on  light  ■•  far  greater  than  il  ooght  to  be  in  the  ratio 
'''tt  deniilyt  the  index  of  lefmclimi  bein^  S'44,  whence  Newloa  mgago  tnppoaed  it  tr 


bal  they  are  oAen  rounded  ofl*,  and  the  ei^et  between  Iticm  are  carred.  When  lbce« 
MOondaiT  faen  are  attentirely  examined  with  a  lent,  we  remark  that  they  are  naded 
with  iiriie,  eometimet  very  fine  and  almoat  imperceplible,  bat  al  athcrt  well  defined ;  and 
that  Ibeae  siHk  are  parallel  Ie  the  edge*  oT  the  octabedreo,  and  eoaKqnc&lly  to  tboacoT 
the  platet  Ihat  are  applied  on  the  primilive  facet  of  ihi*  Agore. 

Diamonda  are  ataally  colorlets  and  transparent  t  when  colored,  their  ordtnaiy  lint 
Tcrgea  upon  yellow,  or  tDtolie-jelk^w,  appmaebing  aoDiclimet  lo  iJackiah-brown.  Greea 
diamondi  ate  aeii  to  yellow  the  motl  cmuMn  |  the  Uue  poitett  rarely  a  lirdy  hae,  bnt 
Ihey  are  much  uteemed  in  Scotland,  i  The  rote  or  pink  diamotidt  are  the  nott  *a)omt  of 
the  colored  bind,  and  eiceed  tomelimee  in  price  Ibe  moM  limpid  j  tlKn^  gcneiallj 
(peaking  the  latter  are  the  mott  highly  ptited. 

The  geolonical  locality  of  the  dinmond  tecmt  to  be  in  dilovial  gnTct,  and  amoi^  eon- 
glomerate  rocka;  consittjng  principally  of  ftagmente  of  quarli,  or  rolled  pebUee  of  quarts 
mixed  with  ferruginoui  aand,  which  compote  tomelimet  bard  aggregated  mtMe*.  Tfak 
kind  of  foroialion  it  called  caicaHio  in  Brazil.  Itt  Bccompanyint  minerab  arc  few  ia 
number,  being  merely  black  oxide  of  iron,  micaceout  Iron  ore,  pitifbim  iron  ore,  ftagtnenit 
of  elaty  jaiper,  icTenl  Tarietict  of  quarti,  principally  auethytt  In  Mr.  Henland^ 
tpleadid  collectioa  there  wat  a  Braiilian  diamond  imbedded  in  brown  iron  ore  i  anvtber 
in  the  Eime,  belonginE  to  M.  Schuch,  libtariui  to  the  Crown  Piinceat  of  Portaga] ;  and 
in  the  cabinet  of  M.  Etchwege  Ihere  ii  a  matt  of  brown  iron  ore,  eoDtaioiog  a  diiBiond 
[n  thedrusy  ctvily  of  a  green  mineral,  conjectured  to  be  araeniale  of  iron.  From  iheaa 
fkett  il  nuty  be  inferred  wilh  mnch  probability  that  the  malriz  or  original  repotilory  of  Ibt 
diamond  of  Brazil  it  brown  iron  ore,  which  oeeura  in  bedi  of  ilaty  qnartiote  siicaceav 
Iron  ore,  or  in  beda  cranpoaed  of  iron-glance  and  magnetic  iron  ore,  both  of  which  ar* 
apparently  aubordinale  in  that  eonntry  to  piinii live  clay  alate. 

The  loote  earth  conlaiDing  diamoadt  lies  alwiyl  a  Itltle  way  beneath  the  tnrfbee  of 
Ibe  loil,  lowardi  the  lower  collet  of  hroad  * alleyt,  raiber  than  upon  the  lidgea  of  llU 
adjoinint  hille. 

Only  Iwo  ftartt  on  the  earth  can  be  adduced  wilh  certainty  at  diamond  mines,  m 
rather  districlti  a  portion  of  ihe  Indian  penintula,  and  of  Brazil. 

India  hat  been  celebrated  from  Ihe  motl  remote  antiquity  at  the  connlry  of  ditmonda. 
tla  principal  ninet  are  in  the  kingdomi  of  Golconda  uid  Titapotir,  extending  fron 
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tbe  loowr  rariti,  wMbM  la  buiiM  Movpad  ont  oa  pnrpoM    lla  graral  thui 
MBcetad,  spraail  ojt  oa  m  imooU  ptece  of  groaad,  aad  left  to  dry.    The  diunoni)*  aa 
MW  iwopUcd  br  thab  iparkliBf  ia  the  aaa,  aa4  are  pkfced  oat  tnm  tfae  nlanes. 

Tht  diataoBd  miaei  of  Biaail  were  dhcareted  in  1738,  in  ihe  dbtrict  oT  BeTTv-di>> 
Ftin.  The  groaad  in  which  thar  are  imbedded  baa  iIm  mom  perreci  memblance  to  Ihal 
•r  the  £ait  lodlea,  vhere  the  dlanoodt  oeear.  It  b  a  wlid  or  fru^le  eon^kmeiat^ 
f—eiMJag  dileljr  of  a  fenaciMW  m»A,  WklA  eadoaai  ftagmeou  oT  nriooi  ouf  niwda 
■f  yellow  aad  Uaiih  qn*rts,  of  Mhlaloae  Jaiper,  a>d  tniat  of  gold  diMemiaaled  with 
ali^  im  ore ;  al)  ainetal  aiallen  diSnrat  Ana  thaae  that  eonititote  the  aetghbariu 
■oaataiaai  this  coaflamaBle,  or  apaaiea  ot  paddiaC'eloae,  alouat  alwajra  wnptdkiJ, 
•eeois  eanetiuM  U  a  coBMdenble  beifU  oa  the  tMaBlainoai  laUeOaad.  The  mart 
edcbiMed  diunood  auM  it  that  at  HNHlarm,  na  the  Ji^ihnhoaha,  In  the  dietdel  at 
San»4o-Frio  to  the  north  of  Rio  Jaaeira.  The  rira  JigiloDhoaha,  three  ttnee  hreadrr 
Ifcaa  Ihe  Seine  al  Paris,  and  Tma  8  to  9  fret  deep,  k  nude  mauij  dry,  b;  drawiag  the 
watOBoff  wHhiluieeialaecrtBia  acaMMi  aadlhaeaKattegrdiaiotmd-gra*el  it  reooved 
el  bj  TBiioaa  Beehaaieal  Beaat,  to  be  wached  ebepheta  al  leitnre.  TUa 
une  aa  the  matrix  of  Ihe  gold  aiM*,  ii  eolleeted  ia  the  dry  Mann,  to  be 
Marched  iato  darinc  the  raior  |  tat  wUah  parpoee  it  b  fbrned  ialo  little  Doaodi  oT  IS 
or  16  tons  weight  eaeh.  The  waeblaf  I*  earned  on  beneath  an  oUonf  ihed,  by  maaa* 
oT  a  atreaa  of  wMet  adwitled  ia  deUnniMla  fDantides  into  bozet  coolaiai^  the  eaa- 
alho.  A  Degro  wathef  ia  attadted  lo  eadi  bost  latpecton  are  plaeed  at  r^nlar  di» 
taiieei  on  eleTtted  Mooli^  awl  wheaewr  a  utfm  ha«  baad  a  dianood,  he  riiea  np  aal 
eihib^  iL  IT  it  mighi  I7|  earala,  Im  twetna  hie  .Ubcnr.  Uaar  preeaotioat  are 
Ukea  to  prereol  tha  acfioea  ttom  iteretlat  Ike  dhuModa.  Eaoh  eqind  «f  woriuaen 
wariati  of  300  nef  nea,  with  a  largeoa  and  an  alawver  or  prieat. 

Tke  bt  Uodt  on  either  ude  of  the  rirer  ate  eqaallr  rich  in  dlamoodt  over  their  wboU 
■u&ee,  M)  that  it  beeoawe  itrj  tawf  to  letiaMte  what  •  pieoa  of  groaad  aot  jet  vaabad 
■ar  pttidaoe. 

It  i«  Mid  that  the  ditmcdi  nironaded  with  a  cTeeabh  ereit  are  of  the  firt  water, 
or  are  the  mou  liiafid  whea  ent.  Tha  dianoadt  leeeJTed  ia  the  different  minei  of  the 
diMriet  are  depoaited  «ce  a  Booth  in  the  treatorr  of  Tejoea ;  and  the  amooal  of  what 
was  thai  deliTeced  ftoit  1801  lo  1804,  majr  be  eetimaled  at  aboat  IS  or  IS  Ihoniaad  ea- 

0«  the  banlu  of  Ilw  tomat  ealUd  lUo  Farda,  there  ii  another  sdna  of  diamondi. 
no  grooBd  preKBta  a  groat  aaa;  fHable  rodu  ef  poddiaf-^toiie,  diftriboled  in  IrrefO- 
lar  (trala.  Il  ii  cfaietj  ia  Ihe  bed  af  Ihia  atrean  thai  bumm  of  caaealbo  oeear,  peea- 
liaclj  rich  in  diamooda.  He]r  aie  mmA  aateemed,  partteakitr  thoM  of  a  creeaiah'blae 
ealor.  The  ore*  that  aeeOBpaajr  the  diamond  at  Rio  Panto  differ  (oaiewhu  fraai  thoae 
of  the  wuhing  graandi  of  Handan^,  Tor  ther  contaia  no  pbiroim  iroo  orei  bol  a  great 
naar  pebbles  of  alair  jaaper.  Thit  table  lead  aeena  to  be  rerjr  high,  probablr  not  Icta 
Ihu  S900  feel  above  Ihe  lerel  of  the  eea. 

Toeaya,  a  principal  rillage  of  Miaas  Hont,  ia  34  league*  to  the  aortheaat  of  Tejoet^ 
ia  MS  *eal«  aagte  of  the  eonfla**ee  of  Ua  JlgHonhonha  aad  the  Rio  Orande.  In  Ihe 
bod  of  the  atreamleta  whidi  (hll  weatward  into  Ihe  Jigiloahonha,  thoce  roDed  white 
topaseaare  fband  which  are  kaowaaoder  the  aame  of  ninaiaavaiwlth  Nm  iopam,».iii 
■quBinariae  berftt.  Ia  Ihe  aanM  eoaaliir  are  fiwnd  the  beanlirbl  crnwphane*  or  crre»- 
beiTla  ao  mach  prised  ia  Braaril.  Aad  it  it  IVoia  Ihe  eaatoai  of  lodoia  and  Abaile  Ihot 
tte  largeat  diamoado  of  Braiil  eoaw)  yet  Ihejr  hare  not  m  pare  a  water  aa  thoae  of  tha 
dittriet  of  Serro-do-Frio,  bol  Indloe  a  little  to  the  lemea  jellow. 

Diamondaare  nid  to  eoiao  abo  Itaan  Ihe  interior  of  the  idaad  of  Boraeo,  on  the  bank! 
of  the  river  SoecMlaa,  tad  fnm  tha  peaintola  of  Malacca. 

k  it  known  that  maaf  aunerala  beeome  phoaphoreaeent  hf  heat,  m  eTpotore  to  the 
■•■'a  liifal.  Diamonda  piiaiw  Ihia  proftertr,  but  all  not  in  eqnal  degree,  and  eertaia 
pecantioaa  muit  he  obserrcd  to  aiake  it  awnifeat.  I>failoondt  need  to  be  expaaed  to  the 
•nabeam  Tor  a.ceTtwn  time,  in  aider  id  become  telT-Iaminoai)  or  lo  (he  blue  rajt  of  the 
priMulic  ipectram,  which  aDginent  ttill  loore  the  bcnlij  irf'  dtining  in  the  darii.  Dia- 
noadt aoaccplible  of  phoapborceceote  exhibit  it  cither  aAer  a  heel  not  raised  to  Tcdnesa, 
or  the  eleetrii:  disehanre.  The;  poaaen  not  only  a  great  tefmctiTC  power  in  the  mean 
rar  of  li«hi,  but  a  hi(h  ditperaire  agener,  which  enatdea  them  U  ftrow  ool  tha  moat 
wied  aad  Tivid  color*  in  mnlliplied  directioaa. 

Loai*  de  Berqaem  diacorered,  in  1476,  the  an  tt  calling  djamomdj  br  rnbbiag  Ihes 
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■gaiiut  one  anotliar,  uid  of  poIiiUng  them  yiitk  llidr  OWB.  pevdth  Ihtt  0[ 
maj  ba  abridgeii  b;  two  metbodi:  1.  bj  aTsiliag  oumlvei  of  the  direotiun  of  titt 
■  lemins  of  the  dinmoQil  to  split  tii«ni  in  that  direttion,  and  tbnt  to  producs  eevpnil  facet*. 
Thie  procav  is  culled  oleaTiog  the  diamond  Sonit^  which  appear  to  tw  vmcla  ctyatal), 
reuat  thii  mechanical  dtTisiun,  aod  are  called  diamond*  of  lufiirf.  S.  bj  utwing  the 
diamoada  bj  mean*  of  a  vtrj  delicate  wire,  eaat«d  with  diamuDd  powder. 

Diamoudi  Ukfl  pTeoadeoea  of  metj  gam  for  tha  purpoaa  «f  dreaa  and  deooratloii ;  and 
beneetha  priee  attached  tothoM  of  a  pure  water  inoraMai  in  •>>  rapid  a  proportioD,  thB^ 
bejoDd  a  certain  term,  there  ii  no  rtila  i>f  oonimwiual  ValoatJcm.  The  iargeat  diaecond 
that  U  kaowQ  aecma  to  be  that  of  the  Kajah  of  Uattao,  w  the  Eiatt  ludiea.  It  woa  of  tha 
pureat  water,  nnd  weit(hs  367  carati,  or  at  the  rate  »f  i  graiiia  to  a  carat,  upward  of  8 
onacea  troj.  It  ia  shaped  lika  au  egg,  with  an  indentad  hollow  near  ibe  aoiallcr  end; 
it  waa  discovered  at  l«Ddslc  about  100  jeara  ago;  and  thoagh  the  poaaesaion  of  it 
Itaa  cost  aeferal  wara,  it  ramaiaad  in  the  tlatCan  familr  Ibr  BO  jeart.  A  ^veraor  of 
Bataria,  after  asoerteiniog  the  qualitiee  of  the  gem,  wiahad  to  ba  the  pnrchaaer,  ud 
offered  160,000  doilari  for  it,  buidea  two  war  biiga  with  their  guos  and  ammDnition, 
tiwetber  with  a  certain  numtwr  of  ^raat  ^v»,  and  a  quantitj  of  powder  and  shot.  But 
tins  diamond  possessed  such  oelsbntf  in  Indi^  beiag  regara  a*  a  talisman  inTalving 
the  fortilDSi  01  the  Kmah  ood  bia  family,  that  be  n^«d  to  part  with  it  at  any  prioa. 

Tha  Uo^  dianioiul  pasaad  iato  the  poMaauon  of  tha  ruling  family  of  Kabul,  aa  bM 
been  inToriably  afflnned  t^  tlM  nenbcoa  of  that  &isily,  and  by  the  Jewellen  of  Dalbl 
BodKabaL  It  baa  been  by  both  partias  ideatified  with  tha  graat  diamond,  now  ksown 
noder  tha  name  of  the  E<u-i-Koob,  or  motintate  of  Ught,  vhtoh  was  displayed  by  ita 

Et  proprietor,  her  Uiie*^  th*  Qaean,  at  tha  reaaat  Qreat  ExhiUlion.  It  ia  now 
proparly  ont  by  •kafal  Dtiteh  artiali,  nndar  tha  eharga  of  HeMriL  Oamtrd, 
e»  IB  London,  id  otdar  to  bring  out  all  ib  Ins^  and  ranMTe  tome  (uperflcial 
qiaeki  at  oloodb    Tha  wafgU  of  it  hu  bean  of  oM  nmna  *(4tt«d. 

The  diamond  pnwied,  in  (ha  time  of  the  tiwaller  Tavenkr,  by  tka  mpenr  of 
Hognl,  ■  kingdoio  bow  no  mare,  wei^d  279  eafata,  aad  wm  raclMed  worth  apmrds 
of  400,0001.  sterling.  It  was  H>id  to  hare  IcM  tke  half  of  iu  original  weight  ia 
the  cutting.  AUcr  these  pttdigiooa  genu,  the  next  arei — I.  That  of  the  emperor  oT 
Ruatia,  bought  by  the  tale  empreat  Caitaariaa,  which  we^hi  1B3  carals.  It  is  said  to 
be  of  the  siie  of  a  pigeon's  egg,  and  10  hare  been  bongbl  for  90,OOOi.,  besides 
an  aanuicy  ut  the  Omk  merohaol  of  WOO/.  Il  it  reported  thai  Jie  above  dianund 
Ibnned  one  of  the  eyes  of  the  famona  slatna  of  Sberinnn,  ia  the  lanple  of  Brama,  and 
that  a  French  gienadier,  who  bad  dasarlBd  uto  the  M"*Wr  aenire,  (bond  the  meMU  of 
robUng  lbs  pagoda  of  thU  preeiona  gami  and  eieqted  w]lh  it  la  Uadina,  where  ha 
disposed  of  il  to  a  ship  captain  for  2,0001.,  who  resold  il  to  a  Jew  for  12,0001.  Froa 
him  it  was  tranaferred  for  a  1«^«  tarn  to  the  Oredt  marehant.  S.  That  of  the  emperor 
of  Austria,  which  weighs  139  caralt,  and  ha«  a  alightly  ydlowith  hne.  It  hajt,  howcrft', 
been  rajaed  at  lOO.OOOJ.  3.  That  of  Ibe  king  of  Fruee,  «aJUd  the  Regent  or  Pitt 
diamond,  remorhable  for  ila  ibrm  aad  ita  perfect  limpidity.  Althoagh  il  weighs  only  13S 
caiais,  its  fine  qaaUties  have  canied  it  to  be  Talned  at  IAOJXIOI4  though  it  eoat  only 
100,0002. 

The  largeal  diamond  fatnished  bf  Braip,  bow  in  poawtsiop  of  the  crown  of  Portugal, 
weighs,  according  to  the  Ughesl  estimaio^  ISO  carata.  It  waa  found  in  the  streamlet 
of  Abaite,  ia  a  clay-alatc  distriet. 

The  iliamiMids  posseiaed  of  no  eittaordinaiy  magnitDde^  but  of  •  good  forto  and  ■ 
pnre  wUen,  may  be  Talacd  by  a  certain  standard  nde,  la  a  teniianl,  or  rose-diamond 
of  regular  proportioos,  so  much  i«  cut  away  that  the  weight  of  the  polished  gem  doM 
Dol  exceed  one  half  Ibe  weight  of  the  diamond  in  the  roo^  siat«|  whence  the  nlno  of 
a  cut  diamond  is  eateemed  equal  lo  that  of  a  similar  i«agk  diamond  cf  dnnhle  wd^^ 
Bxclusive  of  the  cost  of  workmanship.  The  weight  and  rsdue  of  diamoads  ar«  reckcmed 
by  carals  of  4  grains  each)  aad  the  coamrattTe  Taloe  of  two  diamonds  of  equal  qnalhy 
tat  diSercnt  weighty  is  as  Uie  sqaares  of  thtee  weigM  raqMctivelr.  The  a*enige  joiee 
of  rough  dianwrnds  that  are  worth  workiag  is  abool  21.  Ibr  one  of  aifaigleearat;  bat  aa 
a  polished  diamcad  of  oaa  carat  must  have  taken  oae  of  S  carats,  its  imce  ia  the  roogh 
state  ia  double  the  square  of  2i^  or  8J.  Thcrefi>r^  to  eatimato  Uie  value  ^  a  wroiig^t 
diamond,  ascertain  its  weight  in  earats,  double  that  weight,  and  mnltli^  the  sqoare  of 
this  product  by  Si. 

Bwnc^  a  wimight  diamoad  of  1  carat  ia  woiib    £  S 
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iif  *aeb  «zpciidTc  toji.    A  verj  trifliBg  ipot  or  flair  of  ».aj  kind  lowcn  UMcdinglj 
th«  eommanial  yalae  of  a  diaiDoiid. 


Dtamondi  are  uaed  not  ddI;  aa  daooratire  eam^  bat  for  mora  aatfol  pDrpoaaa,  aa  for 
eutting  glaaa  hj  tba  glazier,  and  all  kinda  ol  bard  itotici  bj  tbc  lapidaij. 

Od  th«  itrastare  of  Uie.glanar'a  diaiDond  wa  poiieM  aome  vtrj  iotFreatiBg  obaer* 
vations  and  n£eetiona  bj  Dr.  WollaatoiL  He  ramark^  that  the  bardnt  aabatance* 
brought  to  a  diarp  point  aoratdi  llaM,  ipdeed,  but  do  not  eat  it,  and  Ibat  diaroonda 
alona  poaaeaaed  that  prapartr;  wbt^  he  aaeribea  to  the  peealiaHtj  of  ita  erratalliuitio 
in  roDitdad  fa«««  and  onrnlinear  edgea.  For  glaM-onttlTw,  thoaa  ron^  diamonda  ai 
■hraja  Kleetod  wbioh  are  aktrplj  erjttalUied,  bcnaa  ealled  diamond  aparki ;  but  ci 


a  aktrplj  erjttalUied,  bcnaa  ealled  diamond  apark 
The  laeliaatlak  to  be  gfra  to  a  iM  diamond  In  n 


damoMa  are  nerer  aaed.  The  laeliaatlak  to  be  gfrea  to  a  iM  diamond  In  ratling  ^aa 
(I  conpriaed  wilhin  my  aaiiav  Umitai  lad  It  oiaghl,  moreoTfr,  la  be  mored  in  the 
lif«etion  cf  one  of  ita  aoglea.  Tbe  duriliaoar  tige  tdjoiaiof  tbe  cnnred  face*,  entulai 
M  •  wed^  into  tke  Ikrrmr  opened  op  br  itael^  thna  lendi  lo  Kpente  the  putt  oT  Uie 
ghM  1  aad  in  order  that'  the  oadc  which  craaet  the  aeparUkin  of  the  vilnoaa  particle] 
KMj  uke  pUee,  the  diamond  unat  be  hdd  nlmoat  perpewUcolar  lo  Ux  iniface  oT  the 
fkaa.  Tbe  Doctor  proTcdlblatheotr  bran  eiperimeni.  If,  bf  anitabte  catlinjr  »iih  the 
wheel,  we  make  tbe  edget  of  a  tpinel  nbr,  or  eonndom-teleile  (npphire)  curvilinear, 
aad  tbe  Mtjacent  (beet  cnrreditiKM  none*  will  catglaMu  well  as  a  glaiier'a  diamond,  bat 
being  lata  baid  than  it,  the;  will  not  pteterte  thk  property  ■>  long.  He  Tound  that  upaa 
giving  the  fwibec  oT  even  a  fhigment  of  lint  the  aame  ahape  a«  that  oT  the  cnitiog 
^MDoad,  It  Mqnired  the  taae  propertr  |  bat,  Itom  its  relatire  loftaeH,  wai  of  little  dura- 
tioB.  iW  depth  to  which  Iho  banre  esoicd  b;  th«  glaiier>t  dianond  peneiraiet,  doe* 
MM  acem  lo  exceed  tbe  two-hnndredth  of  an  inch. 

1  aball  here  introdaee  Mr.  HUbam'e  ratoahle  Bbeerrnthini  ea  the  choiee  of  roagh 
ilijmniiiljj  u  pnbliihed  in  hit  work  on  Orienlal  Cammtret. 

The  color  ihouU  be  petteeOj  oyitalllBe,  reaembling  a  drop  at  dear  apring  water,  in  tbe 
Middle  oT  which  yon  will  pereeiTo  a  ilrong  light,  plafiag  with  a  great  deal  of  apiriu  IT 
Che  eott  be  ntoolh  and  brighl,  with  a  liille  tinclare  of  green  in  it,  it  is  not  the  wane, 
aad  ■eldom  proiei  bad,  bit  if  there  it  a  miitnre  oT  yellow  with  green,  then  beware  of  it  i 
t  i»  ■  aoft  greaiy  ttone,  tod  wilt  prove  bad. 

If  the  Bloao  baa  a  rontch  cool,  to  that  yon  can  hardly  iee  thnnigb  it,  and  the  eoat  be 
white  and  look  aa  if  it  wnv  rongh  by  art,  and  elear  of  flawi  or  reiot,  and  no  btemith  caat 
in  the  body  eC  the  atone  (, which  may  be  diacorcred  by  hoUigg  it  agitlati  the  light),  Ihe 
•tone  will  prore  good, 

It  often  bappeai  that  •  time  will  appear  nt  a  reddftb  hse  on  the  oatwtrd  eoal,  not 
■olibe  the  eolor  of  rtialy  iron,  yet  by  looking  Ihrongfa  it  agsiotl  the  light,  yon  may  observe 
the  heart  of  the  atone  to  be  while  (and  if  there  be  any  black  ipoti,  or  flawi,  or  veins  in 
it,  they  may  be  iliteovered  by  ■  tnie  eye,  althoogh  the  eoat  of  the  ttone  be  Ihe  same],  and 
such  alone*  are  generally  good  and  dear. 

If  ■  diiuwnd  .appeut  of  a  greenish  bright  coat,  resembling  a  piece  of  green  glatt^ 
ioeliiiiDg  to  black,  it  generally  proves  hard,  and  teldom  bad;  inch  stooet  have  been 
known  to  have  been  of  the  Arsl  waicr,  and  teMooi  wocte  than  the  second ;  but  if  toy 
tinetnre  of  yellow  leem*  lo  be  mixed  with  it,  yon  may  depend  on  its  being  a  very  bad 

All  itonea  of  a  milky  east,  whether  the  eoat  be  brit^t  ordnll,  if  ever  so  liltle  ioelinlag 
to  a  blniih  cast,  are  natorally  soft,  and  in  danger  of  being  Sawed  in  the  enlliog )  and 
tbon^  they  thoaki  have  the  good  fortune  to  escape,  yrt  they  will  prove  dead  and  milky, 
and  tnm  to  no  aceoont. 

Alt  diamonds  oT  dnntnoo  eolor  are  dnbioas;  bat  If  of  a  br^bt  eoat  mixed  with 
a  little  gceeo,  then  they  are  certainly  bad,  tod  are  accoanled  among  the  «;arel  of  color*. 
Ton  will  meet  with  n  great  many  diamonda  of  a  rough  dnnamon-colored  coat,  opaqne ; 
(hia  aoM  ia  generally  very  hard,  and,  when  cot,  conlain  a  great  deal  of  life  and  spirit  i 
bat  the  color  it  very  ancertain ;  it  is  sometimes  white,  sometimes  brown,  and  somelimei 
of  *  fine  yellow.    Rough  diamonds  are  freqaenllj  btami/,  that  is,  look  fair  to  the  eye, 

~  ~  «  so  Ibll  of  veins  lo  the  eenire,  that  no  art  or  libor  can  polish  them.  A  good 
1  should  never  contain  smsll  *pou  of  ■  vhiie  or  gray  cokir  of  a  nebabo*  form ; 
i  be  free  from  imall  reddish  mid  brownish  grainy  Ihal  ■omelimes  occnr  on  their 
■luftee,  or  in  their  interior.  A  good  diamond  ahonld  split  readily  in  Ihe  direction  of  the 
■iBWM*  I  ■'  tom^inw*  happen^  however,  thai  the  Iblit  are  curved  w  is  tbe  cnte  ia  twin 
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nt  DIAMOND  DUST. 

eiTitalK  Wli<n  this  faappeo^  tba  itoae  doe*  not  readilj  ont  tnd  poliih,  Mid  b  IImn- 
fore  dF  inferior  vilne. 

Id  the  out  kad  polialiBd  gem,  the  thielnen  rnnat  alwayi  bear  ■  oertain  proportion  to 
tfae  breadth.  Il  mtut  not  be  too  tlun  dof  thick;  for,  wbcn  too  tfain,  it  loaea  Dmeh  of 
ita  fire,  and  app«are  not  nolike  glan. 

Tht  term  carate  'n  iM  to  be  derived  from  the  name  of  a  bean,  the  produoa  of  a  (MdM 
attrythina,  a  nstire  oftbe  diitrieC  orSfaaagnllie,  in  Africa,  afamooe  mirt  of  gold-dust 
Tile  tree  is  called  kvara,  a  word  eiguifjing  (an  in  the  langaage  ef  Ibe  oounlry ;  becaoaa 
it  bean  flawen  and  Ihiit  of  ■  Same  oolor.  Aa  the  dry  eeede  of  thii  pod  are  alwaya  of 
neari;  Daiform  weight,  the  MTages  have  used  them  from  time  immemorial  to  weigh 
gold.  Ttin  beaoB  were  traoiported  into  ludia,  at  »□  aociest  period,  and  have  been 
loog  emplojed  there  for  veighine  diaraoDdi.  The  oarat  of  (he  eiviliied  world  ia,  ia 
fLit,  aa  imagiuarj  weight,  coDiistiag  of  4  nomiaal  graiui;  a  littie  lighter  thao  t  graioa 
troy  (poiilt  at  mare};  it  reqnirei  71  oantgraiai  and  Jw  to  equipoise  72  of  tbe  other. 

lu  raluiDgaeutdiamond,  we  moit  reckon  that  one  ^alf  of  it*  weight  baa  been  lo«(  in 
the  lapidarj'a  hand* ;  whence  ita  weight  ia  thia  atata  abould  be  doubled  baforc  we 
oaloulate  ita  price  by  the  general  role  lor  eatjmatiDg  diamonda.  The  French  multiply 
h  48  the  aquare  of  thii  weight,  and  [taej  call  the  pmlHcl  in  franca  .he  ralna  of  tlM 
diunond.  Thua,  for  example,  a  cut  diamond  vt  10  carata  would  be  worth  (10  X  X)* 
X  48—19,200  franca,  or  16HI.,  allowing  only  26  fruca  Is  the  pound  •terling. 

The  diamond  minca  of  Brazil  have  brougbl  lo  ila  goveroment,  frDS.  the  year  1730 
tDl  1S14,  3,013,000  caraUj  being  at  the  average  rata  anauall;  of  3S,l>00  carat*,  or  ■ 
little  more  than  IG  lb*,  weight.  They  have  not  been  to  prodnotive  in  the  latac 
years  of  that  period)  fbr,  aceordiaK  lo  Mr.  Mawe,  between  1801  and  1806,  oah 
11S,STS  carats  were  obtained,  being  19,279  a  year.  The  aetael  eirenae*  iac«n^  by 
the  troverameni,  during  this  interval,  was  4,419,700  francs  i  and,  dednctioR  the  pn^ 
dneiion  in  gold  from  the  washings  of  ihe  diainand  gravel,  or  eoMcattto,  it  ia  found  that 
the  rough  diamond*  cost  in  exploration,  per  carat,  3S  franca  20  e.,  or  nearly  31a. 
Britiih  money.  Tbe  eonlraband  i*  tnppMcd  lo  amount  to  one  third  of  the  above 
legitimate  trade.  Brazil  it  almoat  the  only  eonntrj  where  diamonds  are  mined  at  the 
pieaent  day ;  it  send*  annually  to  Europe  from  2&  l»  30  ihoiuaad  cants,  or  froin  10  to 
16)  lb*. 

DIAMONDS,  einliatg  tf.  Although  the  diamond  is  the  haideU  of  all  known  snb- 
Hances,  yet  it  may  be  split  by  a  steel  tool,  provided  a  blow  be  applied  i  but  Ibis  reqniria 
a  perfect  knowledge  of  Ihe  strnetore,  becanse  it  will  only  yiekl  lo  aueh  means  in  eerlaia 
directions.  Thia  cirennutanee  prevents  the  workmi^t  from  forming  facetlef  or  planet 
generally,  by  the  proeeat  of  splitting ;  he  is  therefore  obliged  to  reMrt  lo  Ihe  proeeM 
«r  abration,  which  i*  lechnicaJly  e^led  cutting.  Tlie  proeeat  of  cutting  it  effmied  by 
filing  Ihe  diamond  lo  be  cut  on  (be  end  of  a  stick,  or  handle,  in  a  tmall  ball  of 
cement,  that  part  which  ia  to  be  reduced  being  Ml  to  pnqect  Another  diamraid  ia 
tlao  flied  in  a  similar  manner)  and  (he  two  atones  being  rubbed  against  each  other 
with  conaiderable  fore^  (hey  •«  mndtally  abraded,  fla(  anrfacet,  or  facettca,  being 
thereby  produced.  Other  facettca  are  formed  by  thifUng  tbe  diamonda  inio  fresh 
positions  in  Ihe  cement,  and  when  a  anffieient  nomber  are  produced,  they  are  fit  [ax 
polishing.  The  slone*,  when  ent,  are  fixed  for  Ihi*  purpaae,  by  imbedding  them  in  aoA 
lolder,  contained  in  a  amall  copper  enp,  the  part,  or  facctte,  to  be  polished,  being  left  to 
proirade. 

A  flat  circnltr  plate  of  castJron  u  then  charged  wiib  the  powder  produced  daring 
the  abrasion  of  Ihe  diamonds;  and  by  this  means  a  toed  ia  formed  whicli  ia  capable  oi 
producing  Ihe  exquisite  lustre  lo  moch  admired  on  a  finely-polished  gem.  Tboeo 
diamonda  that  are  nnfil  fiH  working,  on  aeeoant  of  the  imperfeelion  of  their  Inslrc  or 
color,  are  aoU,  for  varians  purpose*,  nnder  ihc  technical  name  of  Borl.  Sloae*  of  this 
kind  arc  frequently  broken  in  a  steel  mortar,  by  repeated  blows,  until  they  are  reduced 
to  a  fine  powder,  which  is  used  u  charge  metal  pUlet,  of  varioua  kindi,  for  the  use  of 
jewellers,  lapidaries,  nod  Other*.  Borl,  in  thia  s(a[e  of  prepBre(ian,  it  incap^e  of 
polithiAg  any  getnt  g  but  it  is  nted  to  produce  fiat  aufaces  oa  rubies  and  oiher  predoiu 

Fine  drill*  are  made  of  imall  tplintcn  of  bort,  which  are  used  for  drilling  small  bolrm 
in  rubies,  and  other  hard  stones,  for  ihe  nie  of  waleh-jewcllers,  goU  and  ailrer  wire- 
drawers,  and  others,  who  require  very  fine  holes  drilled  in  such  tnbttances.  These  drills 
an  also  used  lo  pierce  holes  in  china,  where  rivet*  are  to  be  inierled  ;  alto  for  pioeiny 
holes  in  nrtifieial  enamel  teeth,  or  any  viireong  lubatanee*.  however  hard. 

DIAMOND  DUST.  Ilis  demand  for  diamond  dust  within  a  few  ^eaia  has  in- 
srenaed  very  materially,  on  account  of  the  inareaaed  demand  for  all  srticles  that  are 
wrought  by  it,  such  as  cameoa,  intaglios,  Aa.  Recently  there  bat  been  a  diaeoran 
made  of  th«  peculiar  power  of  diamond  du*t  upon  st««ti  it  giTta  the  Aaeat  edge  to  kU 
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Uaiiof  cndoiT,  nd  ttmatoiHtsAnUeelhtbontof  Hnnguf.  R  Ii  weTT  knowi]  that 
ID  luUing  a  diuDond  ftha  hatdatt  •oMmim  Id  natareX^  th<  doit  ii  ptawd  on  th»  tccUi 
irftKeuw— tolrhlehttadherc^aDd  dun  pravcnlatlMiDMniniant  from  rnaUng  iti  waj 
throng  th«  pm.  T«  Ihti  dwi,  too,  b  to  ba  aUribatcd  mIcIj  the  powtr  of  man  to 
nnaki  brilliaate  from  nragli  diamond*;  turn  Ui«  diMl  ii  obtained  ilia  perfection  of  tbe 
geomtneal  if  mmetr;,  W&ieii  ta  one  of  the  chief  ti«ande«  of  Uia  Tnioeral,  and  alio  that 
adamantiiie  poliih,  «hi«h  noAlng  ean  ioJai«  or  affee^  mti  a  niUtaeM  of  ila  owd 

MAHOHD  MICBOeOOPIB  were  int  nggNted  hj  Dr.  GorinB,  and  bare  been 
■wtii  executed  bj  Hr.  Pritehird.  Preritini  to  grindiag  a  diamond  into  a  epberieil 
tuan,  it  ahovJd  be  ^nnd  flat  and  parallel  umd  both  ddcfi  tbit  by  looting  through 
il,  •■  optieiane  tar  flint  glaaa,  we  may  eaa  whetlier  It  hai  a  double  or  triple  refnctiTe 
power,  ■*  raanybaTe,  whietl  would  render  It  okIcm  a*  a  lena  Amons  the  It  dif- 
ferent etTetallin*  forrna  of  the  diamand,  probably  tbe  oetahednn  and  Ihe  cube  are 
llie  onW  one*  that  wilt  ofre  a  aingle  Tiidon.  It  will,  in  nianjr  eaae*,  be  ■driaiMe  to 
grind  inanrand  lenaea  plano-eonTei,  both  beeame  thta  fl^re  giree  a  low  iiphrrieal 
aberratioii,  and  beoaoae  it  eavea  the  tronUe  of  grinding  one  aide  of  tbe  gem.  A  con- 
cave tool  of  eaat  iron,  pajed  with  diamond  powder,  hammered  into  it  bj  a  hardened 
Bteal  paneb,  waa  employed  by  Hr.  Pritchard.  Hill  tngenion  artht  aoeceeded  in  com- 
pleting a  doable  eoflvex  of  equal  radii,  of  abont  J.  of  ao  inch  foeo^  bearing  an  aper- 
tare  ^  A  of  an  toeh  with  diitiDCtne**  npon  opaque  object^  and  ila  entire  diametei 
qMn  traniparent  onea.  Thi*  ten*  giTea  viaion  with  a  trifling  chronutio  aberration;  ia 
•thcr  reapecti,  like  Dr.  Goring'*  Amiciau  reflector,  bi^C  without  it*  darkneM^  ila  light  ii 
Bud  to  be  euperior  to  that  of  any  compoand  mieroaeDpe  whatever,  Baling  with  the  aama 


e  angle  of  aperture.    Tbe  advantage  of  *■ 

lerpoulioD  of  only  a  eingle  magnifier,  inatei 

tore  of  it  with  an  eje^la**^  ie  evident     We  thu*  bav*  a  aimpla  direet  view,  whetebT 


aiffrrafiiM  by  the  interpaiilion  of  only  a  *ing1e  masnificr,  inatead  of  looking  a 


we  *b*ll  tat  more  aocuntely  and  minutely  the  real  texture  of  oUeeUi 

DUPEB,  i*  Uie  name  of  a  kind  of  doth,  wed  chiefly  for  UbI*  linen.  It  ia  k«>wB 
amoag  IIm  French  by  the  name  of  toib/oufT^  aodiaomanwnted  wtih  the  meet  exteneiv* 
Ignrea  of  any  kind  of  tweeled  ckith,  execrttiiv  damaak.  Tbe  Bovatiaf  «f  •  kNMt  te 
Voriiia^  diaper  i*,  in  principle,  much  Ihe  tame  a*  a  dnw-loom,  but  the  Sanrea  bciB| 
lets  eitenaive,  ihe  monnting  ia  more  limple,  and  ia  wroughl  enlirely  bf  the  woafN, 
withoal  [he  aid  of  any  other  penon.  Aa  tweeled  eloth%  of  any  Dumber  of  leava,  are 
only  intervoTcn  at  iboae  interval*  when  one  of  the  leave*  i«  raiird,  the  woof  abov^  and 
the  wacp  beloii^  !a  kept  floaUng  or  fluafaed,  uaiil  ihe  iateraectkin  lake*  place.  Of  e»- 
aequence,  Ihe  floaling  Tarn  above  appean  acioa*  the  fabric,  awl  that  below  lon^ludi- 
aalty.  Thii  property  of  tweeled  dotba  ia  applied  to  form  the  ornaiDenlal  flfurt*  of  all 
kioda  of  iweeled  gonda,  merely  by  reveraing  the  floalin^  T^^n  when  neccaaaiy.  In  tha 
aimpkr  patierni.  Ibis  i*  eSrtled  by  a  few  additional  leave*  of  traddleag  hit  when  Iha 
tsnie  of  paliem  become*  loo  great  to  render  Ihi*  eoavenient,  an  apparata*  called  a  iodk 
kartM  ia  emplored,  and  the  clolb  woien  with  thi*  moanlini  ia  called  diaper.  Diaper* 
are  senrrally  fivi^leaf  tweelii  thai  ia  to  any,  every  warp  float*  under  fonr  thread*  of 
woof,  and  i*  railed,  and  of  course  interwoven  with  Ihe  fillh.  Thii  i*  dooe  either  *ae- 
eevively,  formia^  diagonal*  at  4^  apou  Ihe  elolh,  or  by  interval*  of  two  thread*,  which 
i*  called  the  broken  iweel.  -  The  latter  i*  geneiall)',  if  oot  anivenally,  adopted  in  the 
manuraclore  of  diaper.  The  reaaon  of  pieferriag  the  bfolten  to  ihc  regular  tweel, 
where  ornameala  are  to  be  formed,  i*  very  obiioua.  The  whole  depending  upon  leveraed 
Suahing  lo  give  the  appearance  of  oblique  or  diqooal  linea,  Ihrough  eilher,  would 
destroy  much  of  the  effect,  and  nwlcrially  injure  ihe  beamy  of  iba  fabric  Ths  hrohea 
Iweel,  on  (he  contrary,  reiturei  to  the  tweeled  clnlh  a  ireal  aimilarity  at  appearance  t4> 
plain,  or  altcrnaieiy  interwoven  fabric*,  and  at  the  aame  lime  nreaerve*  the  faeiiiiy  of 
producing  ornament*  by  revening  tbe  fluahiajt.  Tbe  aimptctt  lunda  of  Kvanod  tweda 
will  be  funnd  deacribed  nnder  Tkitii.!  FAsaica. 

DIASTASE.  Thi*  euriona  *nb*tanee,  extracted  by  water  from  cntihed  malt,  aad  pro- 
cipitalcd  from  ihat  iofuiioa  by  alcohol,  a*  ia  deacribed  nnder  Fduhktatioii,  haa  been 
made  the  aubject  of  new  reaearEhe*  by  M.  Guerin  Varry.  The  coDeluaioM  dedueiblia 
from  hi*  inleretting  eiperimentx  are  the  following  i — 

1.  One  part  of  diaatase,  diiaolved  in  30  paria  of  coU  water,  pot  with  408  put*  of  po- 
tato March  out  of  contact  oTair,  did  nol  eiereiae  Ihe  *lighle*l  action  npoa  tbia  auhtlaaee 
in  Ihe  euurae  of  63  day*,  under  a  lemperalare  varying  from  S8°  to  79°  Fahr. 

2.  Two  part*  of  diattane  do  nol  in  the  eourte  of  an  hour  canaa  Ihe  globale*  of  ihraa 
parte  ofalarch  lo  buret,  at  a  temperature  approaching  very  nearly  to  lhat  of  Ihc  hot  water 

which  borate  them  into  a  paMe.    It  followa  thai  diaalaae  acu  no  pan  in  the  p ' 

genninalion,  towards  eliminating  the  tegumenta  of  the  *tarch,  or  b 
nor  portion  inio  sugar,  and  a  gummy  matter  aiaimilaled  b] 
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MO  DIES  FOR  STAHpINa. 

(.  DixtMe  UqaefiM  And  laooharifiw  Um  pMta  of  itaroli  witbot>t,»bMtp(iDii  or  Hum 
guemeat  of  gai ;  a  remotioa  irbioh  takai  )4aoe  MuaUf  in  Taona  u  in  tba  open  air. 

i  100  pwta  of  itarch  made  iaUt  a  pMt«  with  SS  Umea  Uwir  waisht  of  water,  nizod 
with  fl'ia  pwta  of  diaitaia  diwolved  in  40  parts  of  water,  and  kept  nir  an  hour  betweno 
140°  and  14S°  Fahr.,  affarded  86-91  parla  of  iOgar. 

S.  A.  paite  eontalaing  100  PAH*  of  itarch,  aad  I39S  parta  at  water,  put  in  oontaot 
with  IS-ie  peril  of  diastau  diMoWed  in  897  parte  of  o«ld  water,  luving  been  main- 
tuood  at  68°  Fahr.  duritie  M  hour^  produced  17  64  parti  of  lugar. 

S.  He  preeading  eiperiment,  repeated  at  the  temperatDra  of  malliiig  io^  afforded  l^ 
the  end  of  9  houn,  II'S3  parts  of  augar. 

T.  The  moat  faTorable  proportioDa  and  oireiuutaneea  for  the  prodaetioe  of  «  great 
.  qnantitj  of  lugar,  are  a  alight  exoeia  ofdiaataie  oi  barlej  malt  (at  laait  SS  per  oaat 
otiha  latter),  about  50  parta  of  water  to  one  of  atareh,  and  a  temperaUire  between  140= 
and  149°  Fahr.  It  ia  of  the  greatast  aoueqneno*  for  the  eaooharifioatioo  to  take 
plaee  ai  apeedllj  aa  poeeibla,  ao  Uiat  the  auger  prodnoed  may  not  be  left  in  oontaot  with 
■naoh  gummf  matter  Idcclri**),  in  whidi  eaae  the  dieifitu  will  not  oanrert  the  latter 
into  augar.    In  flat,  the  liqne&wtton  and  eaooharifietUion  abould  prooeed  aimultane- 

S.  The  sugar  of  atareh  prepared  either  with  diaatai^  or  ■olphario  aoid,  erjitsUizM 
in  oanliflowen,  or  in  prisina  with  rhomboidat  faoeta.  It  baa  the  lama  oompoution  aa 
•Dgar  oFgrspea 

9.  Diaatasa  eren  in  exeeaa  doea  not  aaocbarify  the  gnmoi;  matter  diatolred  ia  the 
water  along  with  the  itareh-mgar,  bat  when  the  gam  ia  insulated,  it  ia  oonTertible 
■linoat  entiKlT  into  angar. 

10.  Gmn  arabic^  caae  augsr,  and  beer  jeast,  sufTar  DO  ohauM  from  diastase. 

11.  A  wataly  eolation  of  diaatase  readilj  desomposes  on  keejung  either  in  oontaet 
or  out  of  eontut  of  air. 

1&  When  eterob-engar,  whether  obtained  bj  means  of  diastase  or  •nlphoris  aeid. 
Is  submitted  to  the  ipirituoas  rermeDtstioa,  the  aum  of  the  weights  of  the  alcohol,  oar- 
bonie  aeid,  and  water  of  orTstallliatian  of  the  angar,  ia  leas  uan  the  weight  of  the 

Xr  by  about  g|  per  eeat    This  differenoe  prooeMs  in  a  great  measure  from  the  form- 
1  of  sonie  BDetio  acid.  Uotie  add,  Tolatjfe  oil,  and  probably  some  other  onknown 
'  prodaeta  in  the  aot  offennantetion. 

DIBTM.  A  new  metal,  fbund  in  oxide  of  eerium,  and  so  oalled  as  b«ng  asaooiatfd 
in  that  (H«  H  *  haiit  brother  of  ItMfhaimm. 

DIES  FOR  ^AMFINQ.  (Cofiu,  Fr. ;  JHiuifainpih,  Otrm.)  The  fim  artam. 
nance  that  claims  parlicnlar  attention  ta  Ibe  roannfacture  of  dies,  is  the  selection  oT  the 
best  kind  of  steel  for  the  purpose,  and  this  mnat  in  aome  meamre  be  left  lo  the  expe- 
rience of  the  die-lbrger,  who,  if*  well  skilled  in  his  art,  will  be  able  to  finm  a  toleraUj 
eoirccl  jud^ent  of  the  fllnns  of  the  metal  for  the  purpose,  by  the  manner  in  which  U 
worki  apon  the  anvil.  It  should  be  nlher  fine-grained  than  otherwise,  and  aba*e  all 
thinfca  poftellT  eren  and  uniform  in  its  texture,  and  free  from  spots  and  patches  finer  or 
eoaiwr  than  Uie  general  mass.  But  the  Tcry  fine  and  uniform  steel  with  a  sUky  Ine- 
totc,  which  it  to  much  etteemed  for  some  of  the  purposes  of  eulleiy,  ia  unGi  fin'  onr 
present  purpose,  fVom  the  extreme  facility  wilh  whieh  it  acquires  tnval  hardnesa  by  prta- 
tare,  and  its  liability  to  cradii  and  flaws.  The  very  coarse-grained  or  highly  crystwIiiM 
steel  is  also  equally  objectionBUe  j  il  acquires  Sssures  andet  the  die-press,  and  seMou 
admits  of  being  equally  and  properly  haideued.  Thexilqeel,  thererore)islo  select  a  steel 
of  a  medium  quality  m  to  fineness  of  texture,  not  easily  a^ed  upon  by  dilute  sulphuric 
acid,  and  etUbitinsr  a  nnifonn  texture  when  its  inrihce  is  waahed  orer  with  a  little 
aqna-fortia,  by  which  its  freedom  from  pin*  of  iron,  and  other  irregularities  of  eompoei- 
tion,  is  lutBefently  indicated. 

lie  best  kind  oT  steel  being  thus  sdected,  and  properly  forged  at  a  h^h  heat  into 
the  na^h  die,  it  ia  aoftened  by  *ery  careful  annealing,  and  in  that  state,  baring  been 
''  d  externally,  and  brooghl  to  a  table  in  the  tnming  lathe,  it  is  ddirered  to  tbr 


t;i 


e  process  of  annealing  the  die  eonrists  in  heating  ft  to  a  bright  ehcTtr  rrd,  and  snf 
hring  it  to  coot  gradnally,  whieh  i«  best  effected  by  bedding  it  in  a  cmdble  or  iron  pat 
it  eoarselj-powdered  charcoal,  that  of  animal  substances  being  generally  preferred.  1m 
this  operetioo  it  is  tometimea  supposed  that  the  die,  or  at  least  lis  anperfieial  parts,  be- 
comes auper-eerbonizcd,  or  highly-converted  aieel,  as  it  is  eometimes  called;  but  expe- 
rience dMs  not  joaliiy  inch  an  opinion,  and  I  belieye  the  composition  of  the  die  ia 
scarcely,  certainly  not  materially,  aSeclcd  b<r  the  process,  for  it  does  not  remain  kwg 
•Mugh  in  the  lire  for  the  purpose. 
The  eDgraver  usually  eommencei 

Meri  tocdt,  iD  intaglio  I  henrelfbet „      

hayiMg  ultimaidy  completed  bii  design,  and  satisfied  himadf  oT  it 
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fotiMtnea^  by  ImpTMrioM  ia  diT,  ud  itXm,  or  caitsla  t7paiii«ta],ttad<eIaMadyfH 
tba  impattut  opatsUon  of  hMd«ati^  whidi,  from  twiodo  mom*,  >  f««r  of  vhiA  I 
■Inn  cDDiDcnK,  b  ■  proem  of  nnch  lU  msd  dUBeBltr )  ^  ikoald  bbj  meddeftt  iu>« 
Dceir,  the  Imbcn'  oT  mur  oiralh*  mar  be  tavmij  injnnd,  or  eren  rmdereil  qaiU 


1  tiropeitT  of  Ibit  biflitT  vahnble  nbatuee  to  bceome  nencirely  haid,  ir  h«ol«d 
ud  iwldeDlT  cooM  i  if,  ibcrelbn,  m  heat  ■  kar  of  •oft  malleable  and  dnelite  Ueel  red 
bat,  and  then  ntddeulr  qneneb  it  is  a  laijn  qnantltr  oT  cold  wiler,  it  not  00)7  beconei 
baid,  bat  ftaffle  and  brittle.  Bat  u  ■  die  li  *  moi  of  aleel  of  coMiidenible  dinien- 
(ioat,  tbit  hardeaiaf  li  an  operalioB  itteoded  bj  many  aod  peenliaT  difflealtiei.  nMR 
elpeeialtf  m  we  bave  at  Ibe  noie  Ihne  to  attnd  to  tbe  earefbl  preterTation  of  tba 
eagnTiaK.  Tbtt  fi  eifeeted  hj  eoTerlBg  Iba  engraTcd  fWee  of  ibc  die  whb  a  proteeliBi 
IhM,  eoDpoaed-  bf  lied  oQ  vt  an;  kiPxl,  thiekcMd  wiib  powdered  cbareoal  1  tome 
BenoBS  add  pipe-daT,  otbm  nae  •  palp  pT  mille,  bat  pare  I«mp~U«ek  and  tioteed  n, 
-  ■'  "■  .  ...  P-  -  .  -  -.  -  irtfc  rf  Ibe  die,  rtirb, 
thea  placed  wfib  ha 
lend  ebareoal.  It  a 
tbat  «tate  ii  takea  oat 

._  ,.-,- , , „ ,   --   ,  -  .ntb  m«f«llade  aa  aal 

keeooe  maMiaDr  loereMtd  b  tfwtpTttarei  here  It  ii  npUlT  mored  «boat,  antO  all 


Ihce  dtnrnwaidi  ia  •  erveible,  and  conpletelr  lanvaaded  by  powdi 
Tre^aBdlntfa 


No  proeew  baa  been  foaod  to  aatwer  better  Iban  tbe  abore  limple  and  eoBunoa  Medt 
•f  baideainK  die*,  Ibongb  othen  bare  had  repealed  aod  bir  trial*.  It  ba*  been  piopoaad 
to  keep  up  eOTTeati  and  eddiei  of  cold  walcr  la  tbe  bardraiac  riatern,  by  neaH  tt 
ddlmy-iripeB,  comlu  fhn  a  heittbt  j  and  to  labjeet  tbe  bot  die,  -witb  iti  face  apper> 
BMMt,  10  a  iDddeii  aaa  copioa*  enrreat  of  water,  let  upon  it  from  a  lar^  pipe,  Mpplied 
fWHB  a  higii  naerroiri  bot  Owte  Meait*  have  not  in  any  way  proved  EJore  raceenfai, 
eilber  in  nrinf  tbe  die  or  In  gMnf  it  any  food  qaaliiie*.  It  will  be  leeoUected,  fron 
Ibe  lijim  of  tbe  die,  that  it  i*  oeeoiarily  only,  a*  It  were,  caae-hardened  g  the  bardett 
•Iratn  bel^  oat*ide,  aitd  tbe  *oAer  ooea  wilhio,  whieb  eoTelop  a  eon,  KHoetMnK  in 
tbe  iMnaer  of  tiiCnteccMive  coal*  of  an  onion  t  an  amnjemeiit  lAicb  we  •ometJnie* 
hKvt  an  oppoTtnaity  of  leeinf  dlapkyed  in  die*  wbich  b**e  been  onMbed  by  a  vlalent 
How. 

Tbe  haidenhf  barfnic  been  rffeeted,  and  tbe  die  beli^  for  tbe  time  mft,  lome  ftar- 
&er  Mep*  nay  tw  talcen  tbr  it*  proteetim  1  one  of  lhe*e  eooil»tt  In  a  --ery  mild  kind  of 
ieapering,  prodaeed  by  patting  it  into  water,  ftradaally  raited  to  tbe  boQins  pofait, 
tfl  heated  thtoagboo^  >iid  tbei  eoftring  it  frtdanlly  to  cool.  Thii  operation  render* 
Ae  die  leai  apt  to  eiack  In  rciy  cold  weather.  A  great  tafkgnard  ii  (l*o  obtained  by 
IbfoitiBg  the  cold  die  iato  a  red-hot  iron  ring,  which  jnil  Bti  il  la  tbat  itate,  and  irtliek, 
by  eoDlfactiojc  ai  it  eool*.  keepa  ill  parti  together  under  eooaiderable  prenore,  pre- 


ir  the  die  hai  been  toceesAlly  hardened,  and  the  protecting  paite  hai  done  ill  daty, 
by  pnaerri^  ibe  Ibce  iVom  all  injtiry  and  oiydiiemenl,  or  burning,  ai  it  ii  onwDy 
fatleil.  It  i«  now  to  be  eleaned  and  polithed,  and  In  thi*  atate  eonitilDtci  what  h 
ledhnieally  oiled  a  iutbiz  ;  it  may,  of  eonrie,  be  oaed  u  ■  mnltiplier  ef  medil*,  eojo*, 
or  impreniiMW,  but  It  b  not  generally  tba*  employed,  for  ftar  of  aceideiiti  bappeniag 
»  k  la  the  GoUing  pre**,  and  becatMa  the  artiit  bo  leklan  perOeted  bii  work  opon 
It  ha  thn  date.  It  b,  tberafbre,  mortad  to  (br  the  parpoae  of  finfihing  a  riTRcR,  or 
Med  inpre*«hm  for  relief.  For  tbia  psrpo*e  a  proper  Uoelc  of  aleel  b  eeleeted,  ef 
lk«  aante  qniHty,  aitd  with  the  *ame  preeaation)  a*  beTmre,  and  being  caieTDlty  annealed, 
«r  •oftened,  b  tamed  like  the  matriji,  perfectly  trae  aod  Bat  at  tlie  bottom,  and  obtoarly 
••Dieol  nt  top.  In  thU  alate.  Its  conical  lorface  ii  earefnlly  eomprooed  by  poW' 
erftal  and  proper  maeliinery  Dpon  the  matriz,  whidi,  being  very  hard,  aoon  aHowi  it  U 
reeefre  tbo  eommeocement  of  in  imprenion ;  bat  in  thai  receiring  tbe  imprenioD,  it 
beconea  itieir  lo  hard  by  eondeiieatlon  of  leiture  aa  to  reqnire,  daring  tbe  operetkm,  ta 
be  repeatedly  annealed,  or  toftened  t  olbcrwiie  it  would  iplit  into  imall  Nperdcia]  Ba- 
Wiva,  or  woald  injore  the  matrix)  much  praetieai  tkill  b  Uieretbre  required  in  taking 
fhia  imprcMipn,  and  the  punch,  at  each  annealing,  must  be  earefally  protected,  as  that 
tbe  work  may  sot  be  injured. 

Tkoa,  after  repeated  blow*  la  the  die-praM,  and  Arqaent  annealing,  the  impreirin 


ratooAed  by  tha  engnrer,  il -_,...._.,. 

it  il  DOW  a  M<pp)««  imprainoD.  in  rdie(  and,  aa  wa  bava  baton  Mtil,  ia  aaUad  • 

Hill  pmeh  bMOBM  u  innhanatiUe  parent  of  din,  iriihont  fiirther  reftreoea  to  the 
•riginal  matrix  i  (or  now  hf  imprcMing  npon  it  t^afi  oT  wfl  ilad,  and  br  parvaiaf  vith 
thtm  an  eiaellr  limilai  operBlIon  to  that  hj  which  lbs  punch  iUelT  wai  obtuBod,  we 
praeare  impreaatoni  from  it  lo  an;  amount,  which  of  conrae  are  fhe-tiiDilea  of  the  mslnx, 
Mtd  tb«a«  die*  being  tnraad,  baidese^  poliahad,  and,  if  nacaaaarr,  tempettd,  are  cmplojed 
Ibr  the  porpcata  of  eoiaage. 

The  diattnetioa  between  atrikiag  meda)*  and  eoniMDn  coin  ia  rerj  esential,  and  Ike 
woA  npon  the  diei  ia  aceoidjn^r  «4ii>tted  la  each,  Hedali  are  twaallr  in  tctj  high 
relief,  and  th«  tffeei  i*  pradseed  bj  a  aaeecarioB  oT  Uowa  t  uid  at  the  neial  in  wUek 
tbcT  *f*  ttrock,  ba  it  gold,  tUTcr,  or  copper,  aeqnire*  coaiidenhle  faardnen  at  cack 
tlr^e  of  the  prea,  ihqr  are  repeatediT  anneaM  daring  the  proeena  of  bringing  them  np. 
In  a  bmulJM  medal,  which  Hr.  Wyon  aome  time  Bines  eompleled  for  tha  Sajti  Nan 
Cultege,  (he  obrene  repreaenM  ■  bead  of  the  King,  in  very  bold  relief;  it  reqviiM 
^rtr  hiawa  of  a  verr  powerful  proa  la  complete  the  imprea^os,  and  il  wa>  neeeaaai; 
to  anneal  cadi  medal  after  ererr  thiid  blow,  n  that  iher  went  ten  timea  into  the  Btt 
Ar  tkal  p«rpoae.  In  atriliing  a  eoio  «r  tnedal,  tke  lateral  (ptead  «f  the  metal,  wbiA 
othcrwiaa  wonid  oiae  onl  aa  it  were  from  balwcan  the  dies,  ia  prsnnted  br  the  applies- 
bra  of  n  Heel  collar,  Mmatelr  uuned  lo  Iba  dimntkna  of  the  die*,  aad  wUeh, 
when  left  plain,  giTci  to  tha  edge  of  tha  pee*  a  hialMd  aai  poliriMd  an^ewaMet  it  la 
Mnctinut  grooTcd,  or  milled,  or  otberwite  omamnted,  and  oecaaioBallr  iMcredf  in 
which  eaae  it  ii  made  in  three  leparnte  and  nwTcable  piece*,  conflned  hf  a  ring,  nU 
which  ther  are  moat  aeenntri}  fitted,  and  M  n^jaaled  thai  the  matal  maj  ha  forced  late 
Ac  letlera  bj  II*  lateral  apread,  at  Ihe  nmc  lime  that  the  coin  reeeiTet  the  Uow  of  th« 
■crew.preM. 

Coin*  an  geneiallT  completed  b;  one  Uow  of  the  ceining-preM.  Tkeae  pteaata  an 
WDiled  in  the  Boral  Mint  bf  macbinerr,  to  eontriTcd  that  IhcT  ahaU  aliike,  «poai  •» 
aTemn,  (iii;  blowi  in  a  minate  g  Ihe  Uank  piece,  pRvioaalr  ptoperlT  prepared  aad  a^ 
Kealed,  being  ^aced  between  Ihe  die*  b;  pan  of  the  •B.'^e  BW^anink 

The  Btunbet  of  piece*  which  may  be  itmck  by  «  amgle  die  of  good  Meel,  janpailr 
kaideMd  and  dnl;  tempered,  not  nnfreqoenlljr  aBonaU  al  the  Hint  to  between  thra*  aad 
Saw  hnadred  Iboaaand,  bal  Ihe  araiage  eoniomplioa  of  diet  k  of  eaoree  moch  greater, 
owing  to  the  variable  qaaliliea  of  aleel,  aad  to  the  canwkie*  to  whj^  tha  dice  an 
liable :  tbn*,  the  upper  and  lower  die  are  often  TiolenUr  Hmek  Ugclher,  owing  to  a* 
error  ia  the  la^e^«a,  or  la  that  part  of  the  machiaerr  which  oagbt  to  pat  the  blaali  into 
ila  place,  but  which  now  and  then  bill  *o  to  do.  Thii  Bceidcul  ver;  eoBmoolf  ariaei 
flnm  the  bo}  who  npcrintcndi  the  preM  neglecting  [o  feed  Ihe  hopper  of  Ihe  laTer-Mt 
with  blank  pieoea.  IT  a  die  ii  loo  hard,  it  ia  apt  to  break  or  aplil,  aad  i*  eapeeiallT  lob- 
ject  lo  flnoie*,  which  run  iVnm  letter  to  letter  npon  the  edge.  If  loo  mA,  ii  twoUa,  aad 
the  collar  will  not  rise  and  ftU  npon  it,  or  ii  ainki  in  the  eentic,  and  the  work  beecmea 
distorted  and  faoltjr.  He,  tberelore,  who  aapplic*  the  diea  for  an  enenaire  coinaga  baa 
■lanj  accidenU  and  difficulties  to  eneoonter.  Tbere  are  eight  pre*Ms  at  the  Mint,  fm- 
fueatlT  al  work  for  lea  boaia  aadi  daf,  and  the  dsatradioa  of  eigbl  pair  of  die*  per  day 
(oae  pair  for  each  pma)inaj  be  considered  a  lair  arerue  retnlt,  thongh  tfaermnch  more 
ftequentlr  fall  short  of,  tban  exceed  Ibi*  pnqmtioB.  It  mnst  be  temembered  that  each 
pre**  ptodnce*  3600  piaee*  per  hour,  but,  nakiDg  aUowance  for  occasional  sloppage*,  we 
nmj  reckon  tbe  dnil;  piodoee  of  eaeh  |»e**  at  30,000  piecca  |  the  eight  preascs,  tberw> 
Ibre,  will  ftarniah  a  diurnal  afen«e  of  340,000  pieces. 

DIGESTER  ia  the  name  of  a  alroi^  kcUla  or  pol  of  imalt  dimeatiou*,  made  fcry 
•trong,  and  monnted  with  a  safety  Talve  in  its  lop.  Papin,  tbe  contairer  of  (hi*  vp*- 
lam*,  nsed  il  for  subjecting  boaea,  carlilagea,  ice  lo  the  solrent  action  of  bigh-cmara 
stram,  or  higblf  heated  water,  wbereh}  be  ptopoaed  lo  radlitate  their  digcMioa  ■■ 
tbe  stomach.  This  conlrivanee  is  the  origin  of  the  Freach  cotdinT  pans,  ealled 
■nfoelatci,  beeause  the  lid  Is  sclf-kcTcd,  <a'  becomea  aleaB>-lighl  b;  Innisg  it  rooBd 
Boder  clamp*  or  can  al  the  aides,  baring  been  prcriontlT  gronad  with  etnerj  to  fit  tbe 
edge  of  the  pot  exadl;.  In  some  antocIaTc*  Ihe  lid  i*  merclT  laid  on  wiib  a  fillet  of 
linen  as  a  lale,  and  then  secured  in  its  place  br  meaa*  of  a  scnw  beariag  down  vpou  ha 
tentre  from  an  arched  bar  abore.  Th«  safetT  lalre  is  loaded  dlher  b;  a  weight  placed 
ttrticallf  npon  it,  or  b]r  a  lerer  of  tbe  seeood  kind  presaing  near  ila  fnlenwi,  aaid 
acted  nptn  by  a  weight  which  majr  be  made  to  bear  npon  aaj  point  of  ite  gndoated 

Chcrreul  has  made  a  nseftil  application  of  the  digeder  lo  vegetable  analnis.  Bie 
fattnimeni  consitt*  of  a  *tnMig  copper  erliader,  into  which  enicn  a  tight  ^Jiador  of 
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Anr,  ^Tng  ib  aig*  tnB«d  »rtt  >t  right  wiglM  h>  di«  azfa  of  Ae  ejllacler,  m>Mv> 
farm  tbe  rim  of  tka  disMUr.  A  ae^aat  of  ■  oofptr  Mphvn,  tlM  liacd  with  lilrcr, 
Mopl  tka  iparttDV  el  tfaa  uItit  ejitindcr,  b«ti^  applied  olnwlj  to  Ila  rim.  It  bu  ■ 
•MiwI  T«lye  priwid  witbaipinlfpriDB  oTsnjdtnred  forec^  Mti mated  ^•■tedjud. 
Hit  ^ng  >•  «D«l<iMd  irithin  a  braa  boa  parfonled  with  fonr  bolea ;  vhich  may  b* 
Mnwcil  into  a  tapped  ariflaa  iB  the  lop  of  tJie  dig«ater.  A  taba  Hrewed  into  anolber 
hoU  aene*  to  «aadul  awa/  the  «(MideDaablB  Tapon  at  pleaaorv  Into  ■  WoulUV 

DUIU'V  la  a  Und  of  aottM)  doth  0Ti(t4BaIIr  imported  tna  India,  and  now  mano- 
iMtared  in  grnt  qnaDlHie*  in  Tariona  parta  M  Britain,  npadallj  in  Lancaihire.  1^ 
t.^—.  _ii.  )•  *■.—■»-  .~i  J_^k_  ,y .. ,  iiiod  of  fbatlan.    Tbe  diatinction  bet«e«n 


«|oth  of  a  atoat  fiibri^  whiiA  raeeivea  no  ornament  in  the  loom,  bat  ia  moat  freqnentlr 
t^ed  after  beiog^  wtmn.  Dimitj  ii  alao  a  atonl  eotli>n  eloth,  but  not  unmll;  of  » thick 
atcxtDre;  and  iaomammtod  in  the  Ioddi,  cither  with  raiaed  atripea  or  fincj  flpir*^ 
ia  aeMora  djed,  but  oioallj  worn  while,  a*  for  bed  and  bed -room  rnrniture.  The 
•tiiped  dimiliee  are  the  moat  eommoD,  thej  require  1«m  labor  in  weiTine  tbi 
^. „.... , .,!.,___  ^.' .__,_   __. lyle... 


oUMra;  and  the  monntit^  of  the  kwm  being  mors  limpla,  and  conaeqneotly  leM  expen- 
lirt,  the*  oao  be  aold  at  madi  lower  rateai  Sea  Tuilu  FiBBia,  (or  j  wtlcnlar  dataila 
•f  th«  plan  of  monnttiw  them. 

DISlNFECnON  OF  CLOTHISO,  {3fn»n.  J}«viii»  unif  SymitifftonUpaltia  pnem\ 
— n*  ab«(Nrplioa  of  noxioiw  eflnria  1^  clothca  or  toft  and  poroua  artioiei  of  merohan- 
ikt,  ha*  been  long  reeogniaod  aa  a  fact  bj  men  who  hare  £re«t«d  ipecial  attention  to 
lhi*talij««t 

'nw  nae  of  the  rarion  liquid  diainfaetanla,  which  bare  of  late  been  propoan],  ia  not 
applicable  toartidea  of  elotbing;  and  the  common  praotiee  of  baking  clolJiea  in  ofent 
ia  Uable  to  lead  to  thdr  dcatraction,  owing  to  the  Impoaaibilitj  of  r^ulating  the  tem- 
peratare  to  which  it  ia  aeoeaaaly  to  enioaa  them.  Hie  only  plan  whieh  eombinea 
•MDomj  with  certnintj  of  didnnotion,  la  that  which  haa  been  patented  h;  MeBn. 
Dariaoo  and  9jmington,  and  whidi  ia  now  aitenaiTelj  emplojred  to  Tarioua  mann- 
hetorca.  lliia  plan  oonilata  in  expoaing  the  article*  of  clotbing  in  a  large  chamber  to 
npid  correnta  of  air  heated  to  a  temperature  ininffleiant  to  injure  them,  L  t.  varjing 
from  S00°  to  ifiO".  We  hare  had  an  opportnnitr  of  wttocaung  (liii  proceaa  la  applied 
to  acTtain  branchn  of  mannheture,  and  the  reiatta  ware  of  the  moat  aaLiaTactarj  kind. 
In  tbe  OHM  of  infected  slothing,  it  ii  obTion^  that  while  a  high  teroperatora  lands  to 
deatn>7  Uie  animal  poiaoni,  a  rapid  enrrcnt  of  air,  DOnitantl^puaing  through  the  chamber, 

■     '"  '      " ■"  —  ""     '™"'  ' ' '" rant  of  air  can  be  io  regnlaled  that 

~ '  ooagulstion, 
,  «  the  nature 

of  the  articlea  which  are  cipcaed.  Dr.  Copland  hai  already  directed  the  attention  of 
the  profeaaion  Co  thia  proceaa,  and  obaervea  that,  "  the  great  idTantaga  of  thit  method 
b  ita  eaay  appliealrilily  tc  all  kind^  and  to  any  nnmber  of  objeota  and  article!  wiUiont 
mjntyto  tiieir  teitnreaor  fabrics.*  From  an  inspection  of  oosof  theae  shambsn.  when 
the  temperature  of  the  enrrent  of  air  waa  1 18°,  we  can  itate  that  the  prooeaa  of  Ueasra, 
Dariaon  and  Symington  for  the  drying  and  diiiofecting  of  the  dothing  of  diolera  and 
fever  patienU,  will  be  far  more  cfBcacioiis  than  tha  common  plan  of  washing  and  bakinf^ 
In  onr  opinion,  an  apparatul  oF  this  kind,  fitted  up  in  large  hoapitali,  infirmarin^ 
pHaont  and  workhonae^  aa  well  aa  all  quarantine  atationi^  would  be  admirably  adapted 
to  preTMtt  th«  diAulon  of  infectious  diseaass. 

SISTtLLATION  (Eug.  and  Fr. )  Brataitm iwtriiwrtf,  Oenn.)  mauu,  in  lbs  eommar- 
dal  language  of  Ibii  country,  the  roanufaclure  of  intoxicating  apirilag  under  which  ara 
eomprehendcd  (he  Ibnr  proccslet,  of  maiAtng  the  regetahle  materials  eoelm  the  worU, 
exciting  the  vinong  ftrtntntatioyi,  and  Kparalinn  by  a  pecniiar  jtma,  called  a  ittil,  llw 
■leohol  combined  with  more  or  Icsi  water.  This  art  of  cToliiag  the  Barr  demott  of 
dmnkenneM  from  hia  attempered  stale  in  wine  and  beer,  was  nnknown  to  tli«  aMienl 
.  Greeks  and  Somani.  It  seems  to  hare  been  inTenled  by  the  barbariaua  of  the  Horlh  of 
Enmpr,  as  a  solace  lo  tbeir  cold  and  humid  clime ;  and  was  first  made  known  to  lh« 
(oulbem  natrons  in  the  writings  of  Arnoldus  de  Villa  Nora,  and  his  pupil,  Rajmond 
LuIIt  of  Majorca,  who  declares  this  admirable  essence  of  wine  to  be  a>  etDanBlion  nf 
the  Oitinily,  an  element  newly  rrteated  Io  man,  but  hid  from  antiquity,  breauae  tbe  hn- 
Btfin  race  were  then  too  young  to  need  this  bererage,  destined  to  revive  the  energica  af 
modem  decrepitude.  He  ftarlher  imagined  thai  (be  discovery  of  Ibis  nf  aa  lala,  aa  it  wa* 
e«Ded,  indicated  the  approaching  consummation  of  all  thing* — [he  rad  of  this  world, 
HowcTcr  much  he  erred  as  to  the  value  of  this  remarkable  essence,  he  truly  predicted  its 
yast  influence  upon  hnmanily,  since  lo  both  ciTQiied  and  savage  nationa  it  has  ifsiiiil 
gretler  ills  than  were  threatened  in  the  Tallied  boi  of  Faodoia. 
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«1  DISTILLATIOK. 

t  than  tauUa  in  tbis  pUee  the  flrtt  Uiree  of  tbtat  ntfeett,  RMrrlig  (br  Ua  vtMt 
Stiu  so  kceoual  of  the  caiulriletiaD  and  me  of  tbml  appannu, 

Whislcey,  fVom  the  Iriih  word  Uaquebkugh,  Ii  Ibe  Biituh  name  of  tko  B^ritMOH 
liqnar  manulactaied  b]r  oni  diatillera,  and  eorretponda  to  the  -Eb*  di  moC  the  Freaek, 
■ud  the  Bnamliptm  of  the  GcrmBiii.  It  U  geoNated  i>j  ihmX  iateatioe  change  whiifh 
gnpe  juice  and  other  glntiDo-Mccharine  liqaidi  tpontaneouslr  ttndergo  when  eipoaed  to 
the  atmosphere  at  conuooD  tcDiperaturea  g  the  theory  of  which  will  be  expooadei]  anim 
the  article  Febhentatioic  The  prodactian  of  wtuikey  depeuili  upon  the  (imfte  Ao^ 
that  when  an;  vinona  fluid  ii  bailed,  the  alcohol,  being  ytrj  volatile,  eraporatei  SirM,  and 
Btaj'  thLTeby  be  (cparated  from  the  aqneaui  vegetable  ioTuaioa  ia  which  it  tooli  iti  birtk. 
Sugar  is  the  onlj  •nbtlance  which  can  be  iranifomied  into  aleohsL  ■  Wbalaoeva  froit^ 
teedi,  or  roots  afford  juices  or  extrmcts  capable  of  eoaveraion  into  Tinoui  liqoor,  Mtltot 
coDlaia  sugar  ready  (bnned,  or  starch  susceptible  of  acquiring  the  aaecharlne  stata  Iv 
proper  treatmeut.  lu  common  laognage,  the  intoxiimtiag  liqnar  obtained  from  the  swrtf 
juices  of  fruiii  is  called  wine  <  acd  that  fioia  the  infusioas  of  fahnaceon*  aeedi,  baeri 
though  there  u  no  real  difference  between  then  in  chemical  conUitutiOL    A  «-—■■-- 


foanj  R»t^  bj  the  process  of  lermcntatiaa.  Wine,  cider,  beer,  and  fermented  waah  oC 
ever?  kind,  wbea  distilled,  fields  an  identical  ialaiicating  spirit,  which  differs  in  the— 
different  cases  merely  in  flavor,  in  conseqaenee  of  the  picMoce  of  a  minnte  quantity  of 
volatile  oils  of  different  odon. 

I.  The  juices  of  aweel  fruits  contain  a  glutinous  ingredient  which  acts  u  ■  fetmest  in 
eaneing  their  ipontaneons  ehaoge  into*  vinous  condition  g  bat  the  infusions  of  seedl, 
even  in  their  germioaled  or  malted  state,  require  the  addition  of  a  glulinons  sobttoiNa 
called  yeast,  to  ercitethe  beftferntentiUion.  In  the  fabricatioa  of  wine  or  beer  for  drink- 
ing, the  fermentative  action  should  be  arrested  before  all  ibe  fruity  aaechaniu  ia 
decomposed;  nor  should  it  on  any  account  be  suffered  to  pass  into  the  acetoot  stage ; 
whereas  for  making  distillery  wash,  thut  actioa  should  be  promoted  as  long  a*  the 
proportion  of  alcohol  is  incrtued,  because  the  formation  of  a  little  acetic  acid  is  not 
injnriaas  to  the  quality  of  the  distilled  spirit,  but  rather  improves  its  flavor  by  the 
addition  of  acetic  ether,  while  all  the  undecompoied  sugar  is  losL  Dialillers  opeiata 
npon  the  saccharine  matter  fn>m  com  of  various  kinds  in  two  method*  ;  in  the  first  tliey 
draw  off  a  pure  wnteij  extract  Ttojd  the  grain,  and  subject  this  species  dT  wort  to  ta- 
menlalion ;  in  the  second  Ibey  ferment  and  distil  the  inlWcd  mass  of  grains.  The 
fbrmer  is  the  practice  of  the  distilleis  in  the  United  Kingdom,  and  ii  preferablg  on 
many  accounts ;  the  latter,  which  is  adopted  in  Germany,  Holland,  and  the  north 
of  Europe,  is  less  economical,  more  uncertain  in  the  product,  and  sfloids  a  cradei 
•pirit,  in  conseqaenee  of  tbe  fetid  volatile  oil  evolved  from  the  husks  in  the 
still.      The  substances  employed  by  the  distillers  may  be  distributed  into  the  foUowing 

1.  Saeeharine  juices.  At  the  head  of  Ibrse  stands  cane-juice,  which  fresh  from  thn 
mill  contains  ft'om  12  to  IS  per  cent,  of  raw  sugar,  and  like  the  mutt  of  the  grnpa 
.  enters  into  the  vinous  fermenlalion  without  the  addition  of  yeast,  affoiding  the  specie) 
at  tplril  called  Rum,  which  is  possessed  of  a  peculiar  aroma  derived  from  an  essentin] 
oil  in  the  cane.  An  inferior  sort  of  rum  Is  Ihbricated  from  molasses,  mixed  with  Iha 
ddmmings  and  washings  of  the  sugar  pans.  When  molasses  or  treacle  ia  diluted  with 
twenty  limes  its  weight  of  warm  water,  and  when  the  mixture  has  cooled  10  TS*  F.,  if 
one  tweUUi  of  its  weight  of  yeast  be  added,  fermenution  will  speedily  ensue,  and  wt 
ardent  spirit  will  be  generated,  which  when  diiiilled  has  none  of  the  aroma  of  rtuu) 
proving  this  to  reside  in  the  immediate  juice  or  substance  of  the  cane,  and  to  be  di««i- 
pated  at  tbe  high  temperature  employed  in  the  produclioa  of  molasses.  Though  lh« 
cane  xnice  will  spontaneously  undergo  the  vinous  fcrmcnlatLon,  it  does  so  more  slowlf 
and  irregularly  than  the  routine  of  businesa  requires,  and  therefore  it  quickened  by  tbe 
addition  of  tbe  lees  of  a  preceding  distillation.  So  wpsiUe  are  the  nun  distillen  of 
the  advantage  of  snch  a  plan,  that  they  soak  woollen  cloths  in  the  yeast  of  the  fendieat- 
iag  vats,  in  order  to  preserve  a  ferment  from  one  sugar  season  to  another.  In  Jamaica 
and  some  other  of  our  colonies,  90  gallons  of  spent  wash  or  lees  are  mixed  with  6  gaU 
loat  of  molasses,  36  gallons  of  suEar-pan  skimmings  (a  Eubstance  rich  in  aroma),  and 
8  gallons  of  water ;  in  which  mixture  there  is  about  one  tweUlh  part  of  lolid  saceha. 
rum.  Those  who  attend  more  to  the  quality  than  the  quantity  m  their  mm,  will  um 
a  smaller  proportion  of  the  spent  wash,  which  is  always  empyrenmatic,  and  impart*  taon 
or  less  of  its  odor  to  the  spirit  dist!ll«l  from  it.  The  fermentation  is  seldom  oomplets 
in  leas  than  9  days,  and  most  eommonly  it  requires  from  12  to  t6g  the  period  being 
dependant  upon  the  capacity  of  the  fermenting  tun,  and  the  quality  of  it*  eontenta. 
lie  liquid  now  becomes  clear,  the  froth  having  fallen  to  the  bottom,  and  ftw  babbles 
of  (as  are  extricated  from  it,  while  its  speciSe  gravity  is  redneed  from  ]-<^  down  (c 
B-a9£.    The  sooner  it  is  sntajected  to  distillation  after  Ihii  period,  the  batter,  to  pnvwd 
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tcMOM  w*g«  of  fctMCBUHoa,  n  aeeUnt 
The  cnde  tpjiit  obutaed  from  Uie  lu^* 
_     _  -         .  I  ■  hmUct  MilL      Aboal  114  g«Ib>D*  oT 

MMt,  ind*  Mmulh,  nMrifie  c»'^7  O**!!*!^  w*  »M*iMd  ft«m  IteO  galbu  oT  ir*dk 
Ifsw  time  laOO  italloM  weigh  12,600  Itw.,  Md  eouaia  neul;  one  ekhlh  at  their  wdght 
ifHi8U'=157fi  lb«.|  which  ibnUd  fieU  aekrlr  iu  own  weight  of  prooT  qnril,  whow 
hoik  i»=),y^=lTlX  pouid  nN»urei-]Tl-2pUDU)  wh«nwont]r  114  •reobuioedi 
'  « the  proeiMti  to  b«  e— Jtled  !■  a  nuna  fitf  fnn  eeoMaical,  even  with  ever; 


Mr.  Edwmrdi  givM  lh«  feUoviH;  cMbiMe  i  "  The  total  uKiaat  cf  ewerl*  fVom  an 
«taleia  Jamaica  a^iehMohMaaohoBihewlB  of  nwar,  it  16,«86fiaioni.  Thewaih  wt 
al  the  rale  oTlZ  pn  eeal.  iwwu  ihoald  rcMm  34,710  falloaa  oTknrwiBea,  which  thoold 
civ*  IM'S  galion*  of  na,  Ac  III  pnebeau  of  no  ^aOom  eaeb." 

B;  mt  own  eiperinepU  Mt  ihe  qnaaiiij  of  prooTtpirit  obtainable  flmn  moleiHe  by  fef- 
ftatign  <ilUr*ardt  to  be  detailed),  one  pilloi  gf  ■wcrti  (hoald  jiM  on*  fnlkM  of 
iVMt)  and  hence  tb*  abon  IS^iU  galkmc  ihonld  hara  aBbrded  the  mbf  bnlk  oT  ram. 
Bm  here  we  are  left  awewbat  in  lbadarli,br  not  kaowing  Ihe  tpeettcfniTJtj  rfthc  rm 
ipakea  ef  hf  Mr,  Edward*.  The  oal;  tight  let  in  apoa  ■•  it  wbm  he  mentiooi  mm  oil- 
pfoof,  that  -ii.  ■  tpii-il  in  which  olite  oil  will  tink  i  ladieailng  a  deoiitj  nearlr  the  tame 
viih  oai  aetnal  eiciM  praor.rar  oU*e  oil  U  60''  F.  haa  the  apcciic  fraTliyO-BlB.  Vhea 
a  lohtiia  oT  lofar  of  the  proper  KreaKlb  it  tailed  with  wine  leet,  aitd  ftrmeated,  it 
aiiafc  a  Hiirit  b;  diMillatiw  >o(  of  ths  ram,  b«  of  Ibc  liandT  laver. 

ne  tweet  jeicM  of  palm  tree*  and  ooeoa  WIm,  m  alto  of  th«  mopte,  tod  eib,  birdi, 
Jtc,  when  iroatcd  like  etne  jtUco  afioid  Tjnoaa  liqaoit  Aon  which  ardent  iiririti,  nndet 
*Briovi  namn,  are  obtained t  ttmrmtk,  k^.t  the  qaamUr  being  abool  SO  ponadi  of 
nleohol  oT  0-829  te  tttrj  100  ponadi  of  toUd  laeehariH  citraci  pceienL  Honer  tim- 
flirir  treated  aflbrdt  Ihe  melhqttiB  ao  mad  prised  by  oar  ucetlort.  Good  whef,  fVecd 
ftvm  eaid  hj  boiUaf ,  will  jield  4  per  eeaU  of  ipWt  of  wine,  when  fermeBted  with  tha 
addition  of  •  little  jiatM. 

2.  The  juieea  of  epplat,  pMr*)  euimnli,  aad  aaeh  ftvitt,  afiord  bf  feimentatioa  qnam- 
titin  rf  alcohol  proportional  to  the  tBgar  tlwjr  oontain.  But  the  qnalitr  of  the  tpiril  it 
mneh  belier  when  it  it  ditliUed  from  Tinooa  liqaidi  of  a  certain  age,  thin  fVon  rrcenllr 
faracBted  niaat.  Cheriiea  are  emploTcd  in  GennasT,  aad  other  porta  of  tbe  Coetinen^ 
ibr  making  a  bich-SaTorod  aplrit  callod  £ir»rk  wiwr,  or  ebenr  water.  The  TuHt  ripe 
frnititcroihedbTaroller  prett,oraaedge4lOMmlll,  akngwithdhekerMltt  the  palp 
'  it  Amentfd  in  a  matt,  tbe  liquid  part  it  then  drawn  ofl^  and  diitilled.  More  or  lett 
Bcat)le  acid  enleri  from  tbe  kcmek  iato  thit  qmt,  wbleb  reader*  it  verr  injwioat,  at  a 
liiaar,  tomanf  conditotiiN*.  Iwaionee  MerlT  pcdtoned  b;  iwallowing  a  wiae  gbat  of 
k  in  tbe  valler  of  ChamotuL  Tbe  ripened  red  frwil  of  the  moontaia  nb  SMttitnlet  a 
good  natnial  for  vinont  ftrtBtatioB.  The  jniec  bdnfi  mixed  with  tome  water  aad  a 
Hitle  T«ati,  aabrda  wbea  wall  Icrmealedi  aceording  to  HomeUedt,  12  poondt,  or  ) 
galkiat,  of  aleobo)  Otm  2  batheli  of  tbe  ripe  befriat. 

8.  Moar  root*  ooBlain  tagar,  particalatli'  he«l,ft«n  wbidi  ao  len  thai  T  per  enl.  of 
it  mar  be  eztraetad  by  jodietoat  Meaaa.  HenaalMdt  rccamaendi  to  math  the  ileata 
bciled  clean  roota,  and  add  to  tha  patio  two  third*  of  Ita  wd^  of  boiling  water,  a«d  • 
thirtieth  of  iti  weight  of  gronad  malt,  miiiag  (he  materiali  well,  and  then  leafing  Dmh 
three  howi  in  a  corercd  vtaad.  The  miitare  nntl  mw  be  patted  thvaagh  •  wire  (kve, 
with  metltet  of  one  third  of  an  inch  tqnare  each )  the  retidnan  it  waibed  with  a  Hula 
«*ld  waler,  nad,  wbea  the  tempetatorc  hat  lUlen  to  77°  F.,  the  prosper  qnantitjr  of  rtaat 
■mat  be  added,  aad  the  feimentalion  luffcred  to  proceed  ia  a  eorerad  taa.  In  S  or  S 
doT*  it  will  be  eooplele,  nai  will  aHbnl  b;  dialillBtion,  froB  100  poanda  of  beet  root, 
ahont  10  or  12  p - 


I  boTe  alreadj  pointed  oat,  in 
■teeharine  condition,  by  malting  and  mathing ;  and  how  »  fermcitlable  woit  mar  be  ok 
twad  from  ttaiebf  Mai.  By  like  operation*  amj  all  ttgetable  anbtaaneei,  wlueh  eoa- 
ritt  ehieflr  of  ilarch,  baeooM  ^rittialt  Ibr  a  whidcejr  di^iUery.  To  thit  dam  itlmf 
all  the  farinacconi  gniat,  potatoes  and  the  podi  of  aheU  fraita.  at  beana,  velebea,  hana- 


1.  Whukeg  from  cora.  All  iltote  ipcciei  of  corn  which  are  emplorcd  in  brewetit* 
■MW«rG>rdi*tiU*rie*i**wheat,iT*)barleT,Bndoata|  atweU*tbaekwb«at,and  maiMOt 
hdiaa  cofa.  Tbe  pHdael  of  tpoiu  which  theoe  diflercal  mine  aflbrd,  depaad*  mpam 
the  proportion  of  Itareh  thejr  eaatain,  iaclading  the  mibII  qanalhr  ef  ascmtaUicaU* 
tagar  preteat  in  them.  Hermttaedt,  who  baa  made  eiact  eiperitMU*  apoa  the  ■ahfat^ 
a  qBut  (Pmitiaa  or  Britlab)  of  tpiritt,  eonitdaing  M  pw  eeal.  of  th*  Btaotala 
)f  BieblM, bf  2 "'    "   "     '      " —   '**     "     "     '   — '   -i—.j  _.j. 


•kikol  of  BieblM,  tu  2  povadt  of  tier** 


nCoOJ^Ic 


us  RVrtLLlTIOir. 

UpoouU  of  iImImIi  w4-37fi  galloM  impMU,  AVnl  to7*8  fldoM  of  qtltlia,  4niM 

100  ponodi  of  the  following  gimiu  mObrd  In  ■pirila  et  wpuMe  gnvilj  0.94S7,  mm 
tsinii^  4S  per  cent,  of  ilac^lc  aloohol,  (=  J.  of  &ilMh  proo^)  tbe  fnlloving  qaa*- 

i  buter,40i  o>t(,36i  tmehwhMl, 
m  at  40  poandi,  eqaal  to  4}  nilou 
unperJR],  oT  0-1*427  •peciAe  gravitjr  =  3-47  gallon^  U  nwite  (mof.  Tbc  chief  diffarw 
[n  theie  Bcrenl  kindi  of  eorn  eontitU  in  (beir  diSlerenl  bulks  nndar  Ika  lUDa  wdsbt}  m 
natler  of  coMiderabk  imponaMeg  br  *inM  a  bntbri  if  MItweigki  liuk  nMre  (baa  tha 
balf  oT  a  bashel  of  irhea^  the  former  become*  far  aDme  parpoaea  leN  cooranieBt  'm  mtm 
tiua  the  Utter,  thoogb  ii  aSbnl*  a  good  ipirii. 

Bsrlef  and  r;e  are  the  specie*  of  grain  nwat  eomnonlT  emtdojed  in  the  Enrapeui 
diitilleriei  for  makinR  wbiikeT>  Barlef  a  laotlljf  taken  dther  partly  or  aliogMfaer  ia 
the  mailed  MatCj  vtaile  Ihe  other  corns  are  not  malted,  bnt  merelf  mixed  witb  a  certaM 
proportion  of  barlcT  losll  to  faror  Ibe  saccharine  rermsslation  in  the  maihinr.  It  fl 
deemed  preferahle  lo  use  a  millure  of  seTcnil  sorts  of  grata,  iaslead  of  a  singJc  one;  for 
example,  wheat  with  barley  aad  oaU ;  or  barier  with  tjt  add  wbnt ;  for  Ue  bosk*  <£ 
the  oats  diffused  tbrongh  the  wbeai  fluur  and  rye  meal  keep  it  open  ot  pnrons  irtwrn 
—  <--•      ,d  iho,  fgtor  the  nbaliaclion  of  the  wort  1  while  the  gluten  of  the  wtrat  tendi 


•iileGoIh  of  bailef  malt  is  tuffiaient    Oat*  arefwcnliarijr  proper  U  be  mixed  with  whaali 
to  keep  the  meal  open  in  the  nuubing. 
The  follawing  sre  the  propntions  nied  by  some  experieBced  Scotch  distilleia. 
2S0  bolls,  containing  6  bntheb  each,  betag  naed  Ibr  a  naahlng,  consist  of, 

IS  boll*  of  oete,  weigUng  S84  lbs.  per  boll,  or  47|  lb*,  per  bMheli 


Fran  cadi  boll,  weighing  2B1  tha.,  14  Imperial  gallons  of  pnof  whiter  are  obtataad 
•a  an  aTera^e)  cquiraleat  lo  ITS  gaUont  af  90  OTer  proof. 

The  malting  for  tbe  distilleries  it  to  be  conducted  on  the  same  prineiplea  «*  Tor  tiM 
breweries,  but  the  malt  ought  lo  be  li^htlf  kiln-drlfd,  and  thai  preftrablf  at  a  sleam  heal, 
instead  of  a  Are,  which  ii  apt  lo  give  an  empTrcomatic  smell  lo  the  grain  that  passra  into 
the  spirits.  For  ruch  peirin*,  indeed,  u  rriisb  the  smell  of  burned  lorr,  called  |.e&(4«^ 
in  Scotland,  the  malt  shonU  be  dried  bj  a  turf  ire,  irtiereby  The  wbiske)'  will  acqeire 


valne,  siaee  the  artifiee  of  iatpregnalii^  bad  raw  grain  wblskef  with  peal.cmoke  has  bem 
extentively  praettnd. 

Dr.  Kolle,  ia  bis  treatise  m  makiag  spirits,  describes  a  mattiiig  kiln  with  a  copper 
plate  heated  with  sleeci,  18  feM  hng,  and  12  feel  iMnad,  on  which  a  qnantitr  of  mak 
bcini  spread  thin,  is  changed  ererj  3  or  4  hours,*a  that  in  S4  boors  be  tarns  oat  upwards 
of  28  cwt.  of  an  excellent  and  well  kHned  artiela.  The  malt  of  the  distiller  shooM  be  a* 
pida  as  poasM^  beeansa  with  the  deepening  of  the  eolot  an  empjreomaiic  prlacdple  is 

When  Indian  e«n  is  the  sal^Ject  of  distillation,  it  must  be  malted  In  Ibe  same  wa;  aa 
Icaoribcd  ia  the  artiela  Ban.  Aceotding  to  Hermataedl,  ils  flour  mmj  be  adran- 
tageoasly  Blind  with  Ihe  crushed  malt  in  tbe  tnssh  ton.  Bnt  its  more  complete  disaoln- 
tion  ina;  be  aeeomptished  bf  Siemen's  mode  of  opeiatiog  upon  potatoes,  prnentlr  to  b« 
daseribed. 

1.  Matking.  Barlef  and  nw  grain  aTegroand  to  meal  b;  mOIelanes,  bnt  malt  iimeieb 
trashed  between  rrilcrs.  If  onl;  one  tenth  or  one  eighth  of  malt  be  used  wjlh  nine 
tenths  or  seres  eighths  (tf  barter,  soma  hmks  of  oals  are  added,  to  render  the  maA 
nonre  more  drainahle. 

Whea  40  bushels  «(  baiter  sad  90  of  mall  form  oae  mashing,  from  600  (o  TBP 
tdiooi  of  walar,  heated  to  ISO*  F.,  are  mii«d  with  thesa  60  bashtls  in  the  DMsh  taa, 


^~  •— ^-wj  fill  III!  ^  ^^H  ^HB^  laair  wu  mnaoi  tmn,  ar 

kr  tka  ■ntaakal  •ppannt  n«d  !■  the  banviM.    Thh  tglMiioa  ■ 

ftr  S  ar  a  iMwn,  with  tb«  •teiain  &«■  liM  to  Um  af  •teat  400  addi 

vuar,  at  a  iMranun  W  IMP,  la  «oaBMn«i  ihe  waHu  oT  Ike  BMarUi.     Bol  iiM* 

tlM«liMS<Ki7>r<'<MfM^>*  ifca  b«M  tMi  ArMMkuiiyfac  MWdt  btlMxra  M  b«Ml 

URlMr  iku  tW  r.,  il  wmU  beftr  brtwr  loMMk  i>  k  nB,pMttoUT,«  Imu,  >um 

iBMMd,  vbentrr  wb  emdd  fmKrc  Ut  tiMjaniw  m  th«  «|ipro|«rkte  degree  for  gma- 

tatiBf  tiM  ciMiat  qaulitT  of  aagar. 

IT  tlM  w«rt  ba  soMwl  mrj  kaU^kow  of  tta  mmMm§  twriod,  il  wiU  be  fbmd 
to  bceona  prapmnrdr  awcMri  to  Uw  IhIc,  Uina«  ia  appeanM^  bat  deutr  tai 
fMliqr. 

Tte  sort  mart  ba  diawa  of  Aaa  Ike  paiM  iikia k  hM  attoiaad  ill  ■—«—■■ 

dauHj,  wUeh  mUodi  Hcceoi  ISO  Iba.  per  baird]  tlwl  ii,  "*^!^  =  ]'42,  or  4S 

pn  cent  Ai  the  corn  o€  the  AMiller  of  lair  ^rain  bu  not  Ac  nme  poroatlr  w  the 
brewer's,  tbe  -won  eaunt  be  drawn  off  frMB  the  bMtotn  of  Ihf  tan,  bat  tbrDU|h  a  leriea 
of  btrict  at  the  )e*el  of  the  liqaor,  bored  in  a  pipe  itnck  in  at  the  cerner  oT  the  tcmI 
Abont  one  third  oal^  of  the  water  of  iDfaakMi  can  thus  bt  drawn  off  Oom  the  paitj 
Ban.  More  water  ii  therefore  poored  on  at  ihe  lempermlnre  of  IW^,  well  mixed  bf 
•Hilatkin  fat  half  an  hoar,  then  qoirtlr  ralbied  for  an  hour  and  a  half,  and  Bnallr  drawa 
dr  a*  befcte.  rallj  400  jalloDi  of  water  are  oaed  upon  Ihia  occailon,  and  Qfartf  at 
Bineh  Uqaor  inajr  bs  dnim  off.  La»lly,  to  extract  tnm  the  fraiiu  rrerfibjas  loIuUe, 
aboni  700  siIlDna  of  boilinr  hot  water  are  torard  ia  npoo  them,  tboraafblj  innirpo- 
laud,  then  left  qnietlT  to  InAite,  and  drawn  off  ai  aborc,  Tbit  ««ak  wort  ii  eoaiinralT 
naerred  for  the  flrit  ijqaor  of  the  next  noihing  operalloa  upon  a  frnh  qnaalily  of  meal 

The  J^Uah  distiller  ii  bonnd  }yf  law  to  malie  Ui  mixed  worta  to  be  let  down  into  tha 
ftnocnling  Inn  of  a  ipeciflc  graTJtj  not  Ira  than  l-OfiO,  nor  more  than  lOSQ;  the  Scotch 
and  Irith  diMillera  not  leu  than  I-OSO,  nor  more  than  1*060 ;  whid  aambera  are  called, 
paritr  BO,  90,  30,  aad  SO,  reapectivel)'. 

With  Ihe  proporticm  of  malt,  raw  fraiil,  and  water,  abore  preacrtbed,  the  tnfVukin  Artt 
drawn  off  ma;  bsTc  a  ilren^th  =  10  per  cent  =  ipec.  grav.  I-D8S,«rT3  lb*,  per  barrel) 
the  •ecuul  at  SO  Ibc  per  barrel,  or  14  per  cent. ;  uid  the  two  together  woaU  hate  • 
ftrcD^b  of  61-3  lb*,  per  barrel  =  IT  per  eeat.,  or  tpec.  graT.  l-OTO.  FroD  experimenta 
carefiillj  tnade  apoa  a  eoniiderable  teale,  it  appear*  that  bo  more  than  fonr  RfUit  of  Ibr 
•alsble  aaccbaro-itarchj  matter  of  the  worti  ib  deccanpooed  In  the  beat  regulated  ferme» 
totinna  of  tha  diililler  Oom  raw  grain.  For  eTei7  2  Iba.  ao  deconpoacd,  I  lb.  of  aleohol 
tpec.  graT.  0825,  ii  geoeratrd t  and  ai  errrr  gaDon  of  tpirili  of  the  ipee,  gre*.  0-909 
etalain*4-0Iba.i^»i]ehalcobol,  It  win  lake  twice  4-e  or  9-2  Iba.  of  ncchtTine  matter  to 
pndoee  the  said  gaDoa.  To  these  0-S  Iba.,  Irtilr  tnuunoted  b  the  in>cesa,  we  matt  add 
ene  dltb,  or  I'M  Iba.,  which  will  ralae  to  1 1'Ol  the  amonnt  of  t^d  matter  em^ojed  b 
pvdneing  a  callon  of  the  abore  tpirita. 

Some  diaiillert  wash  a  foortfc  lime  i  and  ahrais  aae  Ihe  ftebla  won  ao  obtained  ia 
■aafaing  fmb  ^tala. 

2.  At  the  imperftet  saccharine  Infbtion  obtained  fran  raw  grain  is  mneh  more  ace*. 
eent  than  the  ridi  mrarr  aidation  got  nan  malt  in  the  breweries,  the  distiller  sniit 
Bse  crerr  prccantion  to  cool  his  worts  aa  qnichlT  at  poatiUe,  and  to  keep  tbem  clrar  Nn 
anr  acctoat  tainL  The  different  icbeniea  of  tnoling  worti  tie  considered  nndcr  Ben 
aad  REmouATiOH.  Aa  the  worta  cool,  a  qinnlitT  of  starchj  matter  is  precipitated',  bnt 
ll  is  all  earefollj  swept  aloog  into  the  fermenting  tim,  and  n^nabledl]'  coBtribnies  to  ia- 
cieasc  the  prodaclion  of  alcoboL  Dnring  tb«  wtnlcr  and  temperate  monthi,  when  the 
distillcriei  are  mott  aetirelr  at  woA,  Ihe  teupcratue  al  whicfa  the  wont  are  set  It 
Unallr  abont  TCP  F.  When  mneh  fkriDaceont  deposita  ia  preieil,  the  heal  mar  be  onlj 
69*,  beeanw,  ia  this  case,  a  slow  l^nnenution  •eemi  to  favor  Ike  eooTersioB  of  that 
•tareh  into  sngar.  In  some  German  distCleriea  a  llltle  chalh  ia  mixed  with  the  worts,  la 
decli  acidilT. 

3.  Tkt  ftrmailatiai. 

The  (caM  added  to  the  worts  tl  a  rcment,  oofht  to  be  tte  beat  top  barm  of  Iha 
t«tidon  pontr  breweries.  About  I  gallou  of  il  ia  reqataite  for  erer;  S  hMhels  of  meal 
and  mall  worked  np  in  ihe  mathing  proceis )  and  of  thll  qnantitr  onlr  a  certain  propor- 
tion it  introduced  at  Ihe  beginning  j  the  remainder  being  added  br  degrees,  on  the  lecond 
and  third  dajt- 

EhooU  the  rennenuiion  flag,  a  Hltlc  more  v\kj  be  added  on  the  foorth  or  fifth  der, 
aad  the  contents  of  the  tan  ma^  be  roused  h;  an  ■fltatoi'.  About  8  or  9  ^lons  mar  bi 
introduced  four  daft  in  necetFioa  to  the  quanlilT  of  wivU  eilracled  frwa  fiO  bnthelt  nf 
Ike  farinacenaa  malerialt ;  or  the  third  day's  dote  BMt  be  iateimitled,  and  jtdaed  to  tk« 
fcorth  oa  Ihe  labaoiaent  day. 
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Omtl  dhntitr  and  no  Ulde  eapriee  pievafl  aininiF  #iMlIlen  ta  rapcctof  tta  pmtodiif 
•dmlniMeriDg  llie  joail  t  but  tkej  akinld  be  !to*enicd  t«t  Back  t^  tke  appiusBce  of 
tfce  ftimentBliDa.  Thtt  praecM  contiime*  n^m  nine  to  twelTc  or  ercn  fbartecB  iMfu, 
•Mordinf  to  cjrcanHUneei  r  I'm  Mm  being  left  quH^opm  during  tbe  Brat  Axe  4«T«>  bnl 
btiog  eovartd  Rwdcnl^  eloM  aAcrwanli  la  fhTonr  the  fUl  in^ircgnMion  of  the  Uqatr 
with  oirbanie  add,  ■•  •  fetUMtinf  ageal.  In  eonit^acnEe  ef  the  great  •lleaoaUiM  of 
the  wort  bj  the  generation  of  to  ■mcta  kledMl,  no  good  bod;  of  reait  eootinvei  lo  Aoat 
on  the  luriaee,  and  what  is  brmtd  ii  beat  down  into  tb«  ^aor  a>  parpoae  lo  prtmote 
the  frimentation.  The  teupcfalnre  oT  the  waih  gfadDsllj  iairtmi  IJU  towardi  the  end 
-  of  ttaefaiiith  dar,  when  it  attain*  JtananmBm  height  of  abont  SB*  above  tb«  pttdiof 
afi°  or  60°  at  whi^  it  may  have  been  tet.  The  timeaf  Ifae  greatest  eleratioa  of  len^ 
penlnfe,  ei  ireli  a*  it*  amoant,  depends  emjointlf  upon  Uw  qoalitir  of  ibe  jeiit,  the 
natore  of  the  nccbare-starehj  matter,  and  (he  slate  of  Ibe  wealber.  It  is  higtilf  pro- 
bable that  ihe  electrical  condition  of  the  atnK>s|>here  exerc[ie8  a  oonuderable  isflaenee. 
npoa  fermeniaiioc.  We  know  ihepowtr  of  a  Ihnader-alorm  to  tour  Tinons  flnida.  Aa 
uperiroental  inguirr  ioto  Ibe  relatioii  betweea  eleeukity  and  fermentatioii,  eonld  not  faO 
lo  prxjTe  both  curious  sjid  profitable. 

The  dimuailian  of  the  densitf  of  the  wort  is  eareToIl;  watched  by  tbe  diiinier,  as  the 
Ime  criterion  of  the  success  of  his  process.  This  oiftaaaltaa,  aa  he  calls  it,  is  owiof 
partly  to  the  decooiposttioo  of  the  angar,  which  ounmnnicaled  its  irraTitr  to  the  solotioB, 
and  paitlj  to  the  iatrodnctioa  of  the  lighter  alcohuUe  particles.  Were  L,'  the  tacehan>> 
■tarcby  micier  resolved  into  gatecna  eomponndji,  the  wort  would beeome  water)  batsuiee 
•  part  of  it  rcmaiRS  ondeconiposed,  and  a  portioD  of  aleohol  ia  pradneed  at  the  eipenac 
of  the  decomposed  part,  the  degree  of  attenoalioa  beeomet  a  tomewhat  complicated  pro- 
blem in  a  theoretical  point  of  Tiew  j  the  density  doe  to  the  residnaiy  sugar  being  masked 
and  eoanteracted  by  the  spirit  evolved.  Could  the  alcohol  be  drawn  off  as  it  is  fumed, 
the  atteanation  would  probably  Jieeonie  greater,  becaose  the  alcohol  eheclcs  the  fermenta- 
tivs  irciian,  and  eventnally  stop*  it,  before  all  the  taechamm  it  deeompoied.  ARer  the 
wa^  has  taken  its  highest  dt^ree  of  temperature,  not  mneli  more  spirit  is  fonod  to  be 
generated ;  were  this  therefDre  removed  by  proper  meaoi,  the  remainiag  vegetable  mat- 
lor  would  nndonbtedly  yield  a  further  prodoet  of  alcohol. 

In  the  altenuatioo  of  imw-graio  ws^,  the  specific  gravity  seldom  arrives  at  I-OOO  ;  bat 
moat  commonly  stops  short  at  t'003  or  1-004.  When  Ibe  vinous  fermeniation  come*  to 
an  end,  the  aeetoai  t*  apt  to  commcaGe,  and  lo  convert  a  portion  of  the  alcohol  into  Tin- 
egBT)  a  resnlt  which  is  easily  ucertuoed  by  the  increasing  tpeeiSe  gravity,  soar  smell, 
and  acidulous  reaction  of  the  wash  upon  litmui  paper,  which  remains  afler  the  paper  it 
heated,  showing  (fast  ihe  red  color  is  not  caused  by  carbonic  add. 

FennenlBtiaii  proceeds  with  more  unifonnily  and  snceess  in  Ihe  large  Inns  of  the  dla- 
tiller,  than  in  the  experimental  appaiaiai  of  the  chemist;  because  the  body  of  heat 
generated  in  the  former  case  maiatains  the  action.  But  I  have  sueeeeded  in  obviaAig 
Ihi*  iaeoavenieoce  in  operating  apon  80  or  EN)  gallons,  by  keeping  up  the  temperature, 
when  it  begios  to  fiag,  by  transmitting  hot  water  through  a  recurved  pipe  plnoged  into 

We  have  already  mentioned  that  one  gallon  of  spirits,  one  in  ten  over-proof,  is  upon 
the  average  generated  f>om  II-M  lbs.  of  starch  sugar  g  hence  we  eontjode  that  one 
pound  water-measure  of  spirits  at  proof  (=-^  imperial  gallon)  is  produced  from  one  ponad 
ef  the  •aeeharom. 

Mail  iBhiJug, — The  treatment  and  prodaee  of  mall  distilterie*  are  in  some  respects 
diffeteol  from  Iboae  of  raw  grain.  Having  been  professionally  employed  by  the 
proprietors  of  both,  I  am  prepared  lo  state  the  peculiarilies  of  the  latter,  by  aa 
example.  AOO  bushels  of  ground  mall  are  first  mashed  with  9000  gallons  of  water, 
healed  to  the  tempcratnre  of  160°  F.:  6000  galkmi  of  worU  are  diawn  off  into  the 
eoolcn,  and  let  down  into  Ibe  (^rmenting  tun  at  68°.  Fiom  3  to  4  per  eenL  of  a 
nuxtore  of  London  porter  yeast  with  quick  Scotch  barm  are  added,  utd  well  stirred 
throngh  Ihe  mass.  At  the  end  of  (wo  or  three  days,  in  general,  the  rermenlaiion  is 
Snished.  On  Ihe  residnaiy  grains  of  ihe  mall,  from  4500  to  5000  gallons  of  waler  at 
ISO"  are  mn,  which  alter  propo'  mashing  a*  before,  are  drawn  off*  then  4500  more  arc 
poured  on,  the  drainage  of  which  is  added  to  the  second.  Both  of  these  together,  eon- 
■tituting  9O0O  gallons,  are  heated  neit  day,  and  employed  for  the  mashing  at  BOO  biuhelt 
of  fresh  malt.  During  the  fermentation,  the  wash  which  was  set  at  the  spec,  grav,  1-06^ 
comes  down  to  waier  =  I-OOO. 

The  wash  is  distilled  in  tvo  stills,  appropriated  to  it,  i^  abont  800  gallons  capacity 
each,  provided  with  a  rotatory  chain  apparalug  (or  preventing  the  lees  from  adberins  ts 
the  bottom  of  Ihe  still.  Into  abont  800  gallons  of  wash  8  lbs.  of  soap  arc  put.  The 
Uqaor  obtained  at  this  first  diatillalion  it  eailed  low  wines.  These  low  wines  are'redia- 
tyied  in  the  spirit  still* ;  Ihe  first  and  last  portions  of  liquid  being  more  or  less  blue  n 
^!ky  in  eoUur,  and  rank  in  flavor,  are  run  inlo  a  separate  receiver  called  the/aim 
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nflt  tka  aUdh  pankm,  coMthBiiaf  ta  a  weO-wuHfaa  iktiOwt,  Inm  Oim  IbullM  M 
Ibar  ifthi  cT  lh«  whola,  «re  lecaivBil  inlB  the  ■pirit-back.  Tka  lUal*  ara  mixed  with  a  l»rn 
qaaalitT  oT  mur,  and  rerfiUUled,  ia  order  to  fnm  Ihm  rnm  tbe  fetid  oj]  deriTed  fniM 
tte  katk*  of  ihc  Kraia.  Hm  iBtcneptioa  of  thia  B«xioiu  oil  naj  ha  bM  elfeelcd  bf  « 
Mir-re(«Uting  bath,  balweca  Ibc  eapilal  of  tke  uiU  mad  Clw  ntrifenunj,  ai  will  k» 
aplaiocd  in  trealiag  of  Stilu.  Tha  aapitali  of  tba  eomoon  Sooteta  ctilk  are  made  (ran 
IS  10  SO  feet  bifh,  ia  order  to  preTent  tbe  ebaaee  of  the  waab  botliag  orer  into  tb« 
wonni  and  tbey  are,  lowanU  tha  beaianins  of  tha  proeeee,  Unck  from  lime  lo  tim* 
with  a  rod,aBd  bjr  tha  aoud  aMittad  it  ia  koowa  whether  thqr  be  empt;,  partiaUf 
nied,  or  ia  daofcer  of  am  overflow  |  ia  which  caee  tha  Ire  ie  damped.  ^  a  apanl  ' 
luar  Uic  fonaea  door,  coaaeetad  bj  a  leaAer  pipe  with  an  deraiad  tcaervotr  of>  wat^. 
When  very  pate  ^irit*  «r^  wbhed  br,  a  third  or  eveo  a  foorth  diaiiUation  ii  bad  reeoana 
to ;  there  beiac  •  qnaatitr  of  water  miied  each  time  with  tha  apirit  ia  the  *iill,  to  pi^ 
Wat  ita  aeqainng  a  hank  aleoholie  BaTor. 

Aeeordiai  to  aome  experienced  diatOlert  from  raw  srain,  the  mubia;  tempentlnre  of 
tiie  Brit  liqoor  Ihonld  not  exceed  140"  F,;  whrreal  with  milf  =l  mar, be  nTelr  and 
beoeSeiallr  IS5*  or  I7(r.  When  rye  u  used  inaieul  of  malt,  90  buheli  of  it  are  mixed 
with  IM  boihelt  of  raw  Rrain,  eoaititaiing  280  baaheli  in  whole,  for  tbe  mubiog  of 
which  9300  Rallooa  of  water  are  required.  Ad  luur  and  a  half  owre  time  ii  aecewarr 
for  aeltliag  the  mathing  of  the  abore  mixture,  than  of  grain  aloae.     Gin  ia  made  ia  Uua 

The  diUilleT  i^  malt  whiiker  celenlatet  od  abtainiai  two  ixDoos  of  proof  ipiriii  fr^ 
««c  b«*kd  of  male,  in  average  yean.  Tbe  hi^heit  field  ii  20  fcalloiia  per  qnarter  of  8 
hMhela;  aod  the  loweat  it  r6,wheB  the  malt  and  rermentalion  are  iodiOereDL  The  bad 
'•mperalare  to  act  the  fermeating  toa  with  mak  waah  ia  aboal  Tff*  or  71°  F. 

Whea  mah  ia  St.  tbe  boibel,  B  boihcla  at  30i.  will  field  12  gallimi  of  proof  aprita. 
neae  coat  therelbre  2t.  Sd,  per  galtoa  for  the  malli  to  which  muat  be  added  3d.  pel 
boahel  for  the  amount  of  mah  datj  aot  retamed,  or  Hi.  oa  the  gallon  i  tbia  added  to  tha 
Seoldi  dntr  of  3i-  id.  the  gallon,  aukea  the  price  altogether  bt.  It|ij.  i  hnidea  the  ex- 
peaaei  in  fDel,Tcast,Ubor,and  rent,  which  dwt  be  eitimated  at  8||d,  per  gallon.  BalSdi, 
may  be  deducted  Ibr  what  ia  paid  by  the  dairfmea  for  tbe  apenl  wuh  and  graiaa.  Tka 
total  coat,  therefore,  cxeloaive  of  use  of  capital,  is  Sj.  Sd.  per  gallod  in  Sootlaad. 

Tbe   following   it  the  woiic  of  a  Scotch  diatiUerr,  Wkere  good  malt  whiakej  waa 

One  baakel  of  the  mall  weqcbed  35  lb*.,  or  tbe  boll,  =  0  bnahela,  2tO  Ibc    In  maabiag 
each  ball  of  malt,  110  galloaa  of  water  were  mn  on  it  at  160*  F.    A»  aona  ai  the  fet' 
menting  laa  of  3000  g^ona  capaetti  waa  charged  with  tbe  wuh  at  from  ii4*  to  74°  F.,  i 
galloas  per  cent  of  barm  were  added.     When  tbe  wuh  had  become  altcDaated  ftooi   • 
1-060  lo  1-040,  aaolher  gallon  of  barm  wu  intioduecd. 

The  temperature  of  tbe  fermenting  araab  tometimea  liaea  to  96*,  wUeb  ia,  bowerer, 
aa  extreme  ease,  and  not  detirable.  Wben  tbe  bubble*  of  carbonic  acid  mouat  in  rapid 
aaeeeoioa,  it  ia  reckoned  an  excellent  aiga.  If  tbe  la&  be  email,  and  atand  In  a  cool 
apartment,  il  should  be  atarted  at  a  bigber  temperature  than  in  the  reverae  predicament. 
EbonU  tbe  fermentation  be  anflered  to  Sag,  it  ia  in  !,eneral  •  hopelcu  taak  to  reatora 
Tisnona  action.  Some  trr  tbe  addition  dT  bubi,  that  la,  of  aome  wort  brought  into  a  alata 
cc  rapid  fermentation  in  a  tub,  b;  a  large  proportion  of  jeaat,  but  aeldom  with  mach 
tncceaa.  Indeed,  the  law  prohlbitt  tbe  addition  of  anr  wort  lo  the  lun  at  a  later  period 
tbaa  24  boora  after  il  ia  set  i  lo  tbal  If  bnbi  are  oscd  aRerwanU,  the  distiller  is  apt  lo 
laeur  •  penaltif. 

The  maximum  qnantilT  of  proof  apirita  obtaiaed  on  the  great  acalc  al  anf  time  from 
nw  grain  mixed  with  frtim  one  fourth  to  one  e^th  of  malt,  acem*  to  be  22  gallona  pel 

In  fermentiag  colatloMa  of  ngar  nixed  with  good  Teut,  the  altonnation  hu  baea 
carried  down  to  0-984,  and  eren  0-982,lhal  ia,in  the  language  of  the  eiciae,  16  and  IS  da-  . 
greea  below  water,  from  1*060,  tbe  densiiT  at  which  it  wu  originally  set  in  the  Ian.    Thii 
wu  excellent  work  done  an  the  scale  of  a  ^reat  distiUerf  nearly  30  fears  ago,  when  di*> 
tPlalion  from  sn^r  wu  eneonraied,  in  con>e^Dence  of  tad  corn  harrcsta. 

In  an  expedmeni  which  I  made  in  183 1,  for  the  information  of  a  committee  of  Iba 
Hoaae  of  Commons,  on  the  nae  of  molaaaes  in  the  breweries  and  distilleries,  I  dissolrcd 
1  ewt.  of  raw  aagar  in  water,  ao  is  to  form  74)  gallons,  iaclaaive  of  2  gallona  of  fcaat. 
Hie  speciBc  graTilrof  the  mixtare  wu  1'0593  an  ihe  31  tt  of  March.  By  the  eth  of 
April,  that  i<,  In  6  days,  the  graTily  had  tunk  to  0-992,  or  R  degreu  nnder  water,  which 
waa  redoned  a  good  nttenaation,  considering  tbe  eirenmatance*  and  the  amall  qaanlitf 
•parated  upon.  Bj  diatillatka  tt  aflbrded  al  the  rale  of  14-BTB  galliHU  of  proof  apiriu 
fct  100  gallona  ef  Ihe  wa^ 
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'Wliea  tbs  diitill«n  flnt  woHced  tma  KiK>r,  they  oalf  otained  upon  an  KYon^  fhw 
1  BWi.  lO'OS  gftUoiu  inp.  of  pnrar  spfrtti  bnl  thef  tftermud*  got  no  lew  lliui  tl-9X 
Mp.  galloai. 

The  rollowing  fiperiniBBt,  whkfa  I  made  apon  the  rermeDEKtioa  of  Vat  India  EDtJiSHi 
into  ipiriM,  liir  ifae  infbrn»lran  of  thm  nid  eommlltee,  m>r  proT«  not  anintermtinir  la 
mr  rewleri.  150  lb«.  were  dinolTcd  in  witer  and  mixed  «ilh  S  g«tkn»  oT  Tewt. 
weiRhin?  enctlT  10  lbs.  The  wwh  m«anred  70  ^Ikins,  and  had  a  ipfC.  gmrilf  of 
H>6tT  at  60°  F.  In  two  dnyi  the  gravItT  had  fUlen  to  1-0059;  in  three  daft  to 
1-002J  ;  and  in  flve  da)>i  to  I-OOl.  The  temperature  wai  «ept  Dp  at  flmm  S0°  to  90"  F., 
dnring  the  laat  two  daji,  b^  meaa)  <^  a  (team  pipe,  to  bvor  iJie  fenoentalioD.  The 
prodnet  of  ipjHta  wa«  II  ^tlonl,  and  ^>^  or  a  Kallon.  Now  190  lbs.  of  the  tboi« 
molasnes  were  faund  to  contain  of  solid  matter,  chieHf  uneryttalUlahle,  112  ]b«.  And  at 
11!  lbs.  ofsa^r  are  estimated  by  the  revenue  Inns  to  aJfurd  b;  rermentation  lllgallau 
imp.  of  proof  spirit,  (he  result  of  that  experiment  upon  molasMS  must  be  eonsidefcd 
Miisfaetorf,  bearing  in  mind  that  the  sacehiriae  f^taace  in  uiolaxaes  has  been  not  onl; 
partially  decomposed  by  heal,  hat  ia  mixed  with  somt.  of  the  glaliaoiuoreUraetiTeinallca 
of  the  cane. 

Since  the  allerallon  of  the  eicbe  lavi  relative  to  ditlillatian  in  1S25  and  1826,  whea 
permiisiun  was  giren  to  set  the  won  at  lower  gravities,  the  quantity  of  spirit)  produced 
tctm  I  quarter  of  eorn  has  been  much  increaud,  even  ap  to  fully  20  galluni ;  and  lb« 
proponion  of  malt  has  been  much  diminished.  The  latter  was  soon  reduced  fnxn  tues 
•erenlhi  malt,  and  (bar  sevenths  hwley,  or  two  fifths  malt  and  three  fifUu  barley,  to  oim 
Itfth  of  mslt  and  now  to  one  tenth  or  erea  one  sitteenlh. 

A  discussion  having  lately  taken  place  in  Ireland  between  certain  persons  connected 
vith  Che  distilleries  and  Ihe  officer*  of  the  eicise,  whether,  and  to  what  eitent,  raw 
grain  worts  would  pass  spontaneoaslf  into  the  vinous  fermentation,  the  Board  in  I>>adon 
reqaesled  me  to  snperintend  a  series  of  reit-arohes  in  a  laboratory  filled  ap  at  their  office, 
ID  settle  this  important  point.  I  shall  content  myself  here  with  giving  the  result  of  one 
eiperimenl,  out  of  several,  which  seems  to  me  quite  decisive.  Three  bushels  of  mixed 
grains  were  taken,  consisting  of  two  of  barley,  one  half  of  oats,  and  one  half  of  malt, 
which,  being  coarsely  groond  by  a  hand-mill,  were  mashed  in  a  new  Inn  with  21  gallona 
of  water  at  159'.  The  mash  liqnor  drawn  off  amounted  to  IS  ssllons,  at  the  densilj  of 
1-0463  ;  and  temperature  of  83*  P.  Being  set  in  a  new  tun,  it  began  to  ferment  in  the 
course  of  12  hours,  and  in  4  days  il  was  ailenuated  down  to  gravity  1-012.  This  yielded, 
apon  disiillaiion  in  tow  wines,  3 '22  galloni,  and  by  reeilfieation,  in  spiriu,3'05|  while 
the  quantity  equivalent  to  the  atlenaatian  by  Ihe  tables  wat  3-31,  bdog  an  exceUent 
accordance  in  such  cirennislanceB. 
*  The  inquisitorial  regime  imposed  by  law  upon  our  distilleries,  might  lead  a  atraagec 
lo  imagine  that  our  legislators  were  desirous  of  repressing  by  every  species  of  annoyanea 
the  fnbricalion  or  the  fiery  liquid  which  infuriates  and  demoralizee  the  lower  populalloa 
of  these  inlands.  But  alas '.  credit  can  be  siven  them  fur  no  such  moral  or  pbilanlhropie 
motive.  The  necesiity  of  Ihe  excheqaer  to  raise  a  great  revenue,  created  by  the  wastefal 
eipenditare  of  (he  state,  on  the  one  hand,  and  the  eforls  of  fraudulent  ingen'tily  on  tha 
other,  to  evade  the  payment  of  the  hi^h  duties  imposed,  are  the  true  origin  of  that  rigime- 
Elaminalions  in  diiiilleries  are  copstently  making  by  the  officers  of  excise.  There  is  • 
fnnrey  at  6  o'clock  in  the  morning,  when  the  officers  lake  their  accounU  and  gange% 
and  make  caleulalions  which  occupy  several  hours.  At  10  o'clock  they  aeain  survey, 
going  over  the  whole  premises,  where  ihey  continue  a  considerable  time,  frequently  tOl 
the  succeeding  officer  comes  on  duly;  at  2  in  the  anemoon  another  survey  lakes  place, 
bat  not  by  Ihe  same  people;  at  6  in  the  evening  the  survey  is  repeated;  at  10  thera 
comes  another  survey  by  an  officer  who  had  not  been  engaged  in  any  of  the  previous 
surveys  of  that  day.  Re  is  not  relieved  till  G  o'cloelc  next  mornipg.  In  addition  lo  these 
regular  inspections,  (he  distilleries  are  subject  to  IVeqnent  and  nncertain  visits  of  the 
surveyor  and  general  surveyor.  "We  are  never,"  wys  Mr.  Smith,  the  emiueat  dijtitlet 
of  Wliitechapel,  "ont  of  their  hands."* 
Befure  the  fermented  wort  goes  into  the  still,  a  calculation  Is  made  of  the  quantity 
'  of  wash  drawn  from  the  wash  back,  and  which  is  first  punped  Into  what  is  called  the 
wash  charger.  If  the  qnanlity  ia  the  wash  charger  exce«!s  the  quantity  in  ihe  wash 
back,  Ihe  distiller  is  charged  upon  the  higher  quantity;  if  il  contains  less,  he  musl  pay 
according  lo  the  wash  t»ck,  as  being  (he  larger  quantity.  When  the  qnanlity  of  wash  ia 
alt  transferred  to  the  charger,  the  disehar^  cock  of  the  wash  charger  is  unlocked,  and 
the  wash  is  allowed  Co  be  drawn  oB'  from  the  charger  into  the  still,  the  charging  and 
discharging  cock  of  the  still  being  locked  by  the  officer.  There  can  be  no  transferor 
wash  but  through  the  pumpa,  which  are  lacked  also.  The  first  distillaiion  from  th« 
wash  il  woriced  into  the  low-wine  receiver,  which  is  also  a  locked  up  veasel;  Ibea  «f 
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tt  IhcB  aflbrdf  •  CM^wiMB  wilk  lb*  \miiMni  vUeli  Iha  MBlnti  ct  Ike  vuh-btok  brf 
kanmimaUd  wpndiwei  Iba;  arc ItiM  pMnp«d  tlr«n  the  low  wtee  nennr,  thnKish 
ITHfr  pmiontj  lodud  fatto  Um  low  vim  ebugw,  wUek  Is  kbo  •  locked  np  Tench 
(hon  Ibc  locked  op  ehufcr,  after  Ihe  officer  ku  doM  hi*  dnlj  regudia;  it,thereraanoi^ 
^  M  be drawa  off  ialolkcknrviM  Mill, which  iiadiUltUliaa  of  UtaMcondeitraetioBi 
ibeB  Om  fcw  wJM  Mil)  wnko  iaio  awMbcr  lacked  Bp  «Mk,  called  tie  ipirlt  Tweiver,  Ibr 
tte  KcetTiDB  of  law  ipirib  i  whctt  that  diMiUalka  b  flniibcd,  (he  officer,  atiending  again 
m  lasalar  aoliec  fat  Uwt  paipoae,  takea  Uw  ^Mnlitj  aad  itTeiigUi  oT  the  ipirilB  thema, 
Md  BpM  the  qaaalh]'  so  aMeitaued  ha  chargea  the  dvlf,  la  dntilliac  tow  wines,  one 
ponido  of  th«n  mi  into  the  apiht  icceiver,  and  a  porlioo  iota  wbal  ii  ealird  the  faJnt 
RoeiTEr,  whidi  w  awXhcf  lodud  spTCNd.  Theae  (Uat*  are  in  the  nnl  duiillitioB 
•aited  whii  the  low  wlnea,  fiam  the  iMeeediRg  wm>  back  on  their  weond  diitillalioB, 
■ad  are  worked  Mfetberi  the  aaited  pnHlaee  of  llNoe  goei  parflf  into  the  ipirit  euk, 
■■d  partlf  back  a^lh  buo  Ihe  lUnt  catk.  Tha  opefatioa  w  Ihu  eontloDcd  till  all  the 
tMka  in  the  hoaM  an  espUad  * 

nere  ia  •  kiad  of  ardRM  opliiH  maonflKtared  la  Hdlaad,  Taltarlj  called  Dntch  gtn, 
BDllndi,  aMd  «o«wlhnea  gwrta,  tnm  gmdtrt,  the  Freoch  (or  joniper,  a  jdant  with  the 
Mawtlal  oil  of  iriwae  bernea  it  ic  laTored.  Oae  ewt.  of  f  nnud  nuilt  mixed  with  two 
cwia.  of  rre  mml  are  aMahcd  tor  two  booia,  with  ehoat  490  gaikms  of  water  al  the  tnn- 
■wawre  of  ISO*  F.  Hie  Maab  drawa  off  b  reduced  wid  cold  water  till  the  liquid  part 
haa  (he  dea«ilT  cfU  Iba.  p«  barrel,  >;apecik  iraTltr  1-(M7 ;  and  it  then  put  all  together 
■to  (he  fennmUag  back  at  the  tenperUnre  of  SO*  F.  One  oc  two  pdloai  of  jreut  ate 
aiddel.  The  ftmeatalioa  aooa  bmomea  lo  Tigonni  a*  to  raise  the  heat  to  90*  and  njv 
wania,  bM  it  ii  Mt  pMbed  Ibr,  betef;  geaerallr  otbt  io  two  dajt,  «he«  the  gravitr  of  the 
«aah  ilill  iadieataa  IS  puaifc  of  ne^aran  per  barreL  Bf  tfci*  nodeme  attenaalioa, 
Hbe  that  pnellaed  br  (beeaaAraband  diMillcr*  of  the  H^laada  oTBcotln^il  b  loppaMd 
Mat  tte  fetid  dl  of  the  haak*  b  aot  erolred,  or  at  lean  ia  mry  hd«11  qaantitr-  ne 
gnUat  are  pat  into  Ike  aJembic  aloag  with  Ihe  liquid  waih,  and  diitilled  iaio  low  winea, 
whkb  we  reclifled  Iwiee  orar,  mcm  joitper  berriea  and  hopa  being  added  ai  the  lait  di^ 
tiUation.  Bal  the  jualpera  are  loiiMlifliei  bnioed  aod  pat  Into  the  math.  The  prodnee 
of  wnrta  M  imperfecttf  fbnacnted,  b  probaUr  little  awM  than  one  half  of  whit  tha 
Briliifa  distiller  draoa  from  the  tame  qualiif  of  graia.  But  (he  ehcapaen  of  labor  and 
of  grata,  as  well  at  the  taperlor  flavor  of  the  Ociedam  tpiritt,  eaablet  the  Dutch  dhtiller 
Id  earry  oa  tab  baitaen  with  a  respectable  proSL  In  eppotitna  lo  the  above  faeit,  I)«- 
hnfaal  mr*  that  aboai  oaa  third  store  apiriti  b  oblaiMd  ia  Hdiaad  from  graia  than  la 
Fnace,  beeanse  a  Tery  aalaatcoas  spring  water  is  emplored  in  Ibe  nashinE  opeialkia. 
Were  thb  aecannt  wrtl  foeaded,  all  thai  the  dittillert  of  other  eonntiies  would  have  to  do 
wviold  be  merely  to  lalrodaea  a  portion  of  cbalk  into  thrir  math  ttms,  in  order  lo  be  oo  a 
par  with  the  Doleh.    Bat  the  statemeDI  ta  altogelber  •  mbtake. 

In  the  Tine  eooatrlea^  tha  hiArior  winea  or  those  dautged  ht  keeping,  as  also  a  fer> 
aeated  mash  of  the  prijted  gmpei,  niied  with  water,  are  dlttilied  to  form  the  latt  dt  vi* 
if  Cogaoc  of  Ibe  Freaeb,  called  Braadr  in  thb  canatir.  It  contains  Ic«a  etacnlial  o3, 
tad  that  of  a  more  agneaUa  Raior,  Iban  com  spirits.     Bee  Bbakdt. 

Berulias  aa;B  that  there  are  dislillen  who  are  guilty  of  putting  a  little  anenions  add 
iato  the  Mill ;  that  the  spirits  eontata  pretty  frequently  traces  of  arsenic,  which  may  be 
detected  by  sidding  to  tfaea)  a  little  mnnatie  acid,  IheD  eraporaling  off  the  aleobol,  and 
passiag  ■  carreni  of  tulphnreted  bydrotrcn  gas  'hrongh  the  residauy  liquid,  whicb  will 
gtre  it  the  eharacterbtie  ori^aient  yeUow  tjage,  arwntc  being  present.  Copper,  which  is 
•  Inirodueed  into  dbtUled  grain,  or  eren  malt  spirilx,  in  conieqaence  of  Ihe  soap 
'  in  Ibepnicess  of  distillation,  mtybedetnir?)  best  br  the  brown  precipitate  which 
IS  with  IbrropriKsiBie  of  potash.  No  arse*  c  b  ever  used  in  this  country, 
Whea  damaged  grain  baa  been  mashed  ia  making  whiskey,  ■  pcenliar  oily  gubstance 
■■ke*  its  appraTaaee  in  it.  0«  •ppnMchlag  the  noalrib  lo  toch  whiskey  slightly  healed, 
tfriawlaiilt  matter  irritates  the  pituitary  iDetnbsaneaadtbceyesTery  powerfully.  These 
tpiritt  haTs  eiaelly  Ihe  tnwll  of  an  alecdwlk  toldtioa  of  eyaaogene ;  they  inioiieate  more 
pawetfallf  than  pareakriMil  of  equal  strength,  and  prodaeeeren  temporary  phrensy, 
wbh  aab>Fquent  sickneM  aikd  ditordered  functions.  This  Tolatile  body  js  not  cyinogcnc, 
Ihoiigb  it  ne  so  like  it,  for  It  forms  no  soch  cenbinations  at  eyaaogene  dnet.  It  may  be 
eilrwted  from  diluted  alcohol  by  agitaling  it  with  aa  naelooBs  oil,  and  then  dntilling  the 
ail  along  with  water.  At  the  sad  of  3  or  4  mootht.  Ibis  volatile  nalter  disappears  In  a 
peal  measure,  eTcn  irtwn  the  spirits  impregnated  with  it  are  enclosed  in  wetl-eorhed 
bottles;  obrinosly  from  its  nadergoing  a  spontaneons  deeompodticm.  It  may  be  preserr- 
td  aneh  lunger  in  Ihe  Male  of  a  watery  tolntioa. 
When  acetic  ether  b  added  to  well  pnrifled  or  dean  spirits,  such  as  the  distilleTt  call 
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rilMt  vhuker,  it  ghM  it  nnewkat  oT  Uie  flarar  oT  Ima^r,  FW  Oit  pnrpcwe,  iImi,  Oe 
•pitiu  ue  mlified  rrom  txaiaed  prnnn,  or  the  Iee«  of  (he  co^mc  ditiillFrie*,  wbrnA^ 
thcT  uqaire  addiiional  fliTor.  The  ■■tiingent  uitl«  d'  old  brudr  it  imilmlcd  by  tke  i^ 
troduclian  or  a  little  caleehu  into  Iha  British  apinU.  Bamed  (Qgar  is  employed  ai  ft 
eolorinl:  in  these  imitalions. 

IV.  Of  making  akiduy  from  fotutna. — Thii  root,  in  certain  loealitiet  whera  it 
abounds  at  a  modrrate  price,  ii  an  excellent  material  for  rermeatinli  inlo  alcohol.  Whea 
•ouad,  it  poaseaiea  from  £0  to  2&  per  eeai.  of  wlid  inbalanee,  of  which  tiarch  conKi- 
iDtei  ■(  least  three  fourths  i  hence  100  poands  contain  &am  16  to  22  ponnds  of  MarA 
(lUceplible  of  being  saccharified.*  In  the  eiprested  juice  there  is  a  loiall  quaalitr  et 
tartaric  acid, 

Vreviousl]'  lo  mashing,  potatoes  mnst  be  Aral  wdl  washed  in  a  horizontal  cjrlindneal 

cage  revolving  paniallr  in  a  trough  of  water,  as  will  be  deaeribed  in  tiuiiing;  of  tba 

manufkei.(re  <^  sngnr  from  beet  rgou    The;  most  be  then  boiled  in  a  close  tcsscI  with 

steam,  provided  with  a  perforated  bottom  •  few  inches  above  the  real  one.    The  top  has 

an  opening  with  a  cover  fitted  tightly  lo  il )  through  that  the  potatoes  are  iatr-diiee4| 

and  immedlatelf  above  the  false  bottom  there  is  •  linilar  apatnre  through  which  the 

boiled   potatoes  are  lalcen  out.    The  sleam-pipe   enlert  at  the   lop,  runs   down  tlia 

side  a  little  waj,  and  terminates  in  a  widennl  mouth.    The  large  lids  are  secared  b? 

cross  ban,  Ihe  small  hole  by  folds  of  linen.    In  the  lower  valve  there  are  two  small  bola 

closed  with  ping,  for  inserting  a  wire  to  feel  whether  the  potatoes  be  sufCeicnllr  boiled. 

IT  BO,  the  steam  is  imioedialelj  stopped  o^  the  lower  lid  is  removed,  and  the  potaioea 

polled  out  with  ■  hook  into  a 

tub.     They   must  be  imra«- 

diatelf  made  into  a  homoge- 

neont  paste  before  tbej  get 

eoU.    Fig.  4M  repmenls,  in 

plaD,orhorixonlal  seclioB,tka 

apparalas  used  in  France  for 

this  porpose.     a  b  are  two 

erlinders  covered   with  wire 

eloth,  but  open  al  ibe  endst 

C  C  aid  D  c  are  two  pieces  of 

wood  filed  on  Ihe  two  aicsi 

in  the  form  of  Iwo  cooes,  witk 

the  adjoining  surfaces  imn- 

Mted)   npon  whieh,  as  also 

upon  inn  rings  ■  r,  of  the 

same  diameter,  made  faSl  lo 

the  sxes,  Ihe  wire  cylinder  rests.    Of  the  two  wheels  a  h,  the  smaller  has  IS,  the 

greater,  has  21  teeth.    The  diameter  of  each  cylinder  is   14  inches,  the  length   IS. 

Above  and  between  the  two  cylinders,  there  is  s  hopper  for  Ihe  receplion  of  the  boiled 

polaloes.    This  macbine  triCnrates  1200  pounds  of  poUtoes  per  hour.    Their  pasta  mnal 

be  foclhwilh  mashed  with  some  ground  wfaeU  or  bariej,  and  a  proportion  of  mallj  Ihes 

be  set  a  fermenting. 

As  in  the  above  mode  of  trituration,  the  potatoes  are  apl  to  cool  lo  such  a  degree  as  ta 
obstnict  iheir  ready  admixture  with  water,  it  is  belter  lo  make  Ihem  into  a  paste  in  tha 
vessel  in  which  they  are  steamed.  The  apparatus  contrived  by  Siemens  fnlty  answeia 
this  end.  It  consists  essentially  of  a  lub  t,  represented  in  fig.  466,  in  section.  Il  is 
eylindriciil,  and  made  of  planks  from  3  lo  4  inches  thick,  joined  Anoly  and  sleam-tighti 
the  upper  and  under  erkds  being  well  secured  with  iron  hoops.  The  lower  pari  is  about  % 
inches  more  in  diameter  than  the  upper.  About  a  foot  from  the  bottom,  in  a  ciicalar 
groove,  a  east  iron  partition  w,  or  disc  fuU  of  holes,  is  made  fast,  which  serves  the  pur- 
pose of  a  scarce,  the  apertures  being  an  inch  asunder  ;  above,  from  }  to  Jlj  of  an  ineh 
in  diameter,  and  below,  scooped  out  to  half  an  inch.  This  disc  is  half  an  inch  thick  in 
the  edges,  and  five  fourths  of  an  inch  ia  Ihe  middle. 

Through  the  female  screw  a  in  Ihe  lop  of  the  cylinder,  there  passes  the  screwed 
rod  b,  one  and  a  half  inehra  thick,  provided  at  top  with  a  strong  cross  bsr  c  c,  for 
turning  it  roand.  The  under  end  of  this  rod  has  a  square  piece  terminaling  in  a  short 
(crew,  upon  which  a  wrought  iron  cross  is  secured  by  tneans  of  a  screw  duI, 
so  as  to  stand  at  right  angles  to  the  rod.  This  cm««  is  composed  of  two  dillinct 
arms;  of  which  one  of  them  is  mcnuted  on  tbe  upper  side  with  little  knives  an  ineh 
and  a  half  long ;  Ihe  other,  upon  Ihe  under  side,  with  a  wire  brush,  Ibst  mny  be  made 
to  rub  against  Ihe  perforated  east  iron  disc.  On  the  side  of  the  cylinder  at  k,  fig.  465, 
there  is  a  narrow  aperture  provided  with  a  bant;  secured  by  a  cross  bar,  and  near  Ihe 
bollom  at  H  there  is  another  like  it.  Both  openings  serve  for  taking  out  the 
residuary  mailer.  Through  the  opening  ■:,  the  above  two  arms  are  intrxidueed  g  aad 
secured  lo  the  square  of  Ihe  rod  by  the  scrvw  nut.    In  the  top  there  is  %n  openinb.^ 
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kg  pa>lt*ff  !■  tiM  fotatM*  whkb  mr  be  iknt  in  Iha  wue  wn.    Fmn  Iha  Kd  Ibet* 

liknriK  Imom  a  tetenl  labe  r,  which  Unninaln  in  ■  tDbTuI  of  water,  for  eondenuw 
Oawul*  itMin.  e  iilhctoba  coaneetidwilh  the  RMmbQilWifor  cooductiiia  Iherteui 
ht»  IW  fm  ondei  ih«  ir«n  diac  w. 

With  this  ipiaiatw  the  potaloe*  ire  prepared  u  fbGowt  i  wlm  the  fcrew  rod  it  ■• 
*-  '  "-'  " M  KwehM  the  diM,  the  ejUaderitlo  be  ftQcd  with  waihed  potatonU 


wilhia  one  fiM  oT  the  lop^  iMtiac  then  eome  ip«cc  to  cipuid.  The  oiiflce  o  ii  to  be 
Ihn  elowd,  kkd  the  (team  •dmiucd.  Whca  the  polalon  are  boiled  enowb,  two  hhorcn 
l«Thiildorthe]eTerhudletcc,or  theKrewn)dh,andlnraitnnind  wflb  theeSettoT 
(cnwisf  ap  the  ipilied  croM,  uul  of  tiilniallBg  tbe  potatMS )  an  opeiation  which  may 
he  «iiU  nore  effeettully  done  bj  Krewisf  H  down  afain.  The  potato  paite  la  now  let 
itf  br  the  plug  hole  B,  into  the  tab  i,  where  it  in  tuxti  with  •boat  SO  per  eeni,  or  boil- 
iag  WBlei^  and  oDe  thoMaadlh  pall  of  potaah,  made  eanatie  with  ^tddiline,  in  otder  in 
diaohe  the  ajbonunoni  iBaUeT  coagnlated  by  tbe  heat,  and  giTe  eonptete  fmdilr  to  the 
»aaa.  Tbe  alkali  atu  ocniraliiM  the  Urlarie  add  preaent.  The  nMahed  natter  mnit 
now  be  mixedVith  the  enuhed  matt  diffiued  Ihrongh  40  or  M>  poondt  of  cok)  water  for 
VHTj  100  penadt  of  potMoai,  whieb  loweia  the  lenpeiatut*  to  ItT^.  The  wort  nnH 
be  then  dilifesllj  tliired  daring  two  houi )  nixed  with  40  or  M  pond*  of  cold  walet 
lor  too  ponadi  of  poialoea,  and,  when  tedoced  to  the  tenperaltmi  oT  77*,  pat 
iabi  the  fennrnling  tnn  aloog  with  tbe  proper  qnaalitT  (3  or  4  per  cent.)  of  jeaat. 
A*  polatoea  leadilf  paa*  into  ihe  acetont  reimcntallon,  Ihe  adniitnre  of  the  malt,  the 
■Mhing,  and  the  eotding  ibonld  be  rapidlT  perjbmci^  while  the  nimoat  cleanliBedi  uait 


The  fennratation  i*  kidt,  ptobaUf  fmn  tbe  agene;  of  the  albntDee,  and  fnniiahea  a 
■ood  head  of  bano,  which  aaiwen  well  for  the  bahera  |  100  poanda  cf  poialoea  yield 
fron  18  to  30  poandt  meainn  of  ipirili,  nioe  clerentbt  of  oar  aeiae  proof  {  or  aboot  It 
poaada  mearare  oT  proof,  =  about  1|  fvlloai. 

It  haa  beca  obaerred  that  afler  the  manih  of  Deeonber  potaloea  befia  to  TieM  a 
nwller  pndaetof  femenled  ipiriu;  and  when  tbey  have  once  nronted  or  gemiaatad, 
they  aflbid  Jtrj  Ihlle  indeed.  From  the  difficulty  cf  kee|ring  tni  tTanrportiog  potatoea, 
diatUlattoD  fron  then,  c«en  thoatih  oar  lawi  now  penait  H,  can  ncTer  hecome  leneral  tiO 
aomc  plan  be  adopted  Ibr  orerooining  Ibeie  diaadTaatign.  A  Mhcrae  of  tbii  kind,  bow< 
ercT,  haa  hrca  lucceufnlly  praeliaed  in  Vienna,  which  eonalata  in  lobjecliDg  tbe  wished 
potatoea  to  etrong  pretanre  la  a  perforated  ebesi  by  a  hydraulic  or  lerew  pretf,  whereby 
ibey  low  about  three  foartha  of  their  weigbi,  and  nay  tften  be  readily  dried  into  a. while 
Aoor,  thai  may  be  kept  for  acreral  yeara  vittioal  injury,  and  Irangporlrd  10  conaiderabte 
diataneea  with  comparatiTC  eaie.  Thli  floor,  mixed  with  a  moderata  qoantily  of  ground 
mall,  and  ucchtrified  by  mathlng  wilb  waler,  at  tbe  temperalore  of  167*  F.,  becomes 
capable  of  affording  a  iweet  wort   eonTerlible  by  feimentaliDa   either  into  beer  or 

Hoise-ehettnat*,  aecordiag  to  HennMaedt,  are  an  eligible  material  for  pradttdng  alco- 
hol, aa  128  ponnib  of  them  aflbrd  100  poundt  of  meal  t  which  100  poanda  yield,  by 
proper  lieatmcDl,  34  pounds  of  apirila,  containing  36  per  cent,  of  abaolnte  alcohol,  1^ 
ttichli~r't  tablet.  Barley  to  the  eileat  of  ]0  pounda  per  100  ihonld  be  ground  np  with 
them,  afUr  they  have  beea  boiled  in  a  ateam  apparatni,  not  only  for  Ihe  pnrpoee  of 
•onening  them,  but  freeing  them  fmn  their  hitter  aalrjngent  mailer.  Acorus  are  pro 
daclire  of  alcohol  by  limilar  treatment. 

Tbe  beal  meani  hitherto  diKoiered  Ibr  depriving  had  whithey  of  lis  naureooa  Rnel 
Bad  taste  if  lo  pass  it  ihroaih  well  bnmed  and  eoaraely  palverized  charcoal,  dislribuled 
ai  f(ilk>wa  in  a  aerie*  of  cylindrical  eaaki.  Each  Tenel  mtut  hare  a  double  bottom,  the 
fahe  one  being  perforaled  wilb  conical  holct,  and  placed  a  few  inchea  aboTc  the  true. 
Upon  this  perfbrited  boaid  a  layer  of  cbapped  deao  itnw,  one  Inch  tbiek,  la  laid ;  aad 
OYer  Ihe  straw,  ■  slralnm  of  amall  rirer  grarel,  the  llie  of  large  peas.  Tbii  is  In  be 
eoTcred  with  a  pretty  thick  atralnm  of  Ihe  charcoal,  prerionsly  freed  rrorn  dirt  and  dvM 
,by  waching;  npun  which  a  piece  of  close  cauTasa  la  to  be  spread,  and  pressed  down  by 
a  thin  bed  of  river  sand.  The  eylioder  or  cask  should  be  filled  with  these  surccsaiTC 
layeiK  lo  wiihin  two  inches  of  its  lop,  and  it  la  then  lo  be  closed  air-tight.  Jniuedialely 
below  the  head,  a  ronmt  nrlSce  is  pierced  in  the  side,  for  rceeiiing  an  overflow  inbc, 
whidi  is  either  screwe*  ,«claDgnIsriy  to  anoiber  elbow  pipe,  or  ia  bent  (when  of  block 
tin)  so  as  to  rnirr  tight  Into  an  orifice  beaesth  Ihe  false  bottom  of  Ihe  second  cylinder  or 
ca^.  In  this  way,  the  aeries  may  be  continued  to  any  dcsiied  number  of  vesaelp;  the 
lait  disebarging  Ihe  parifled  spirit  Inlo  the  atore-bacb.  Tbe  foul  spirit  most  be  made  to 
Bow  into  the  boitom  apece  of  the  Erst  cylinder  down  through  a  pipe  in  corDmunicalion 
with  a  charging-lwck  placed  upon  auch  an  elevated  level  aa  lo  give  sufficient  pressure  te 
Ibree  tbe  spirits  up  through  the  series  of  fillers ;  Ihe  supply-pipe  being  providfd  with  a 
Ngnlauag  stop-eodi.    The  spirit  may  he  Uteied  JcwMcardi  tb/ongh  aand  »«d  doth  k 
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ftg.  let  reprcMilt* 


etntt.     It  htt  bMD  fannd,  with  tmt  arodi  (lunl^  U 
required  to  depriTe  thmn  entirely  of  th 


i«  ruik  iUvur. 
n  of  the  woTm-«aff,  which  1i  a  eontrivRnec  far  pcrmlUiiig 
ItItmim  for  peraiittiDf  the  dirttDer  (a 
obtore  Bad  note  mt  Ba;  period  of  the 
diitflUtioii  the  eleoholie  atrengrh  or  (he 
•pecific  gravitj  of  his  ipiiitt,  without 
«cee«8  to  the  itill  or  the  meatiB  of  pot^ 
loioing  the  product  before  it  bu  paid  dntj . 
The  nose-pipe  of  the  worm-tub  Inmiiutea 
in,  andia  BrmlT  eemeated  to  the  aide  of  the 
glHM  globe,  a,  from  whoat  hottom  the  di». 
cbaij^pipe  deaeenda  Terticnllfi  hat  haa  • 
Eto,  code  upon  it,  and  a  branch  amall  pipe 
b,  tnmed  up  panUel  to  lbe.former.  Thii 
biaacb  u  aunnonated  with  ■  glass  cylinder, 
e,  which,  when  the  stop-cock  u  opened,  felt 
fined  with  the  spiriu,  and  then  receivea  ■ 
hydrometer  loahow  the  gravity  of  the  Anid. 
"The  atop-cock  meclinnlsin  is  so  contrived, 
that  oalf  one  fall  of  the  small  glua  cylin- 
der can  be  oblsJned  st  a  time. 

The  followios  is  the  grosa  produce  of 
the  excise  dntiei  nn  Britilh  distilled  spiritj 
for  the  United  Kingdom  aanaallj  frrau 
1830  to  ISWlncIosive :  1831, 6,196,175J.  j 
1832,5,163,373/.;  lS33,S,2S8,572J.i  1834, 
B,287,032i.i  1833,  5,073,276/.;  1836,  5,- 
«B,883I.i  1837,  5,008,697..  1  1838,  8,451,792/.  (  1839,  5,363,220/.  i  iSAO,  i.WSfim. 
The  net  produce  ia  »ery  nearly  the  same.  In  1838, 26,486,543  mUliona  of  gallons  p«id 
lalTi  in  IS39,  25,190,843 ;  and  in  1840,  21,859,337.     See  Rdm,  SriBtn,  and  Srnx. 


1'62G.  Hence  it 
appean  from  Sir  Humpbry  Davj'i  eslimate,  that  th«  60  grt.  nf  dirlJivI  contain 
i-Oilb  fn.  or  e-079  per  cent  of  UnDin  and  SO  gn.  of  gnlti,  ou  S'12TD4  grainy  or  S4fi 
per  Mat  Sixty  grs,  of  oak  bark  yielded  only  I  "70  grains  of  leather;  wbence  it  Tollowa 
that  iteoDtuos  )>ut  O'SOJi  of  a  grain  of  tannin  to  the  drBchm,  or  not  more  than  134166 

DOCIMACY,  From  the  Greek  A»>^i{u,  I  proTe  (DoeUmuit,  Ft.  \  PnHtricmritt, 
Oenn.) )  ii  the  art  by  which  the  nature  and  proportions  of  an  ore  are  detprmined- 
Tbit  aaalylical  examination  was  originally  ebodueled  in  the  dry  way,  the  metal  beinf 
exttaetrd  from  jls  mineraliiera,  by  means  of  heat  aiMl  certaia  fiuxes.  Sut  thji  melhoj 
w*a  eventually  (bund  to  be  insufficient  and  even  fallacious,  especially  'when  Tolatih 
■Detain  were  in  quentwn,  or  when  the  fluxei  could  absorb  them.  The  latter  eireum. 
atance  became  a  very  aeiioua  efil,  whenever  the  object  was  Id  appreciate  an  ore  that  wu 
to  be  worked  at  great  expense.  Bei^mana  Brst  demonstrated,  in  an  elaborale  disaer- 
latioo,  that  the  humid  analyaia  was  much  to  be  preferred  {  and  since  his  time  the  dry 
way  haa  been  eonseerated  chiefly  to  the  direction  of  metallDrgic  operations,  or,  at 
IsBSt,  it  hat  been  em^yed  nerety  in  concert  with  the  humid,  in  trials  upon  thi 
imall  scale. 

Afler  discovering  an  ore  of  tome  valuable  metal,  it  if  essential  to  asceriain  if  ila 
qnantiiy  and  state  of  combination  will  justify  an  adventurer  in  working  the  mine,  and 
imelLing  its  products.  The  metal  is  rarely  fouad  in  a  coadilion  approaching  to  purity  i 
it  it  ollen  disseminated  in  a  mineralizing  j'angus  far' more  bulky  than  itself;  and  mora 
frequenliy  still  it  is  combined  with  simple  non-inetallic  aubctances,  sueh  as  sulphur, 
Mrbon,  chlorine,  oxygen,  and  acid*,  more  or  less  difficult  to  get  rid  of.  In  theta 
compound  tlatet  its  distinctive  characters  are  so  altered,  that  it  is  not  on  easy  task 
cither  to  recoguiie  its  nature,  or  to  decide  if  it  can  be  smelted  with  advantage.  Tha 
asiayer,  wilhont  neglecling  any  of  the  external  characters  of  the  ore,  seeks  to  penetrate, 
■o  to  speak,  into  ila  Interior ;  be  triturates  it  to  an  impalpable  powdei,  and  then  subjects 
it  to  the  decomposing  action  of  powerful  chemical  reagents ;  somctime<i  with  the  aid  oT 
olkolia  DC  sails  appropriate  to  its  nature,  he  employs  the  dry  way  by  Gre  alone  g  at 
others,  he  calls  In  the  solvent  power  of  acids  with  e  ditesling  heat ;  happy,  if  aAcr  b 
leiiet  of  labors,  long,  varied,  and  inlricate,  he  ahall  dually  socceed  in  separating  a 
notable  |<ropartton  of  one  or  more  metals  either  in  a  pure  stole,  or  in  a  form  of  toa^ 
binalioD  such,  that  from  the  amount  of  this  known  compound,  he  can  infer,  wiLh 
prccifion,  the  quantity  of  Gne  metal,  and  thereby  the  probable  value  of  the  mine.  The 
How-pipe,  tkiUnlly   applied   aObrds  coody  indicationi  of  the  notore  of  the  mctallie 
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•mnMmbK  a«d  !•  Ontftnf  imMr  tb«  prriiaAaarr  Int    TIh  wpantiim  t/  thm 
■anral  MMMlhatiila  of  tba  on  oan  ba  fflmtad,  hovivcr,  oal;  bf  ■  okemirt,  who  Joiua 
to  tha  moat  axUniin  koowladge  of  tha  habituda  of  Tniarrel  •ubataaaa^  mooh  aip» 
timwt,  aavaaltj,  and  praatolon,  In  tha  eoadoot  of  aBaljtieal  oparatiaBi.    Uwtar  lh« 
UhUuaTaiaUK  ■•  dn  in  Iba  aMiBlai  MBAixoiaT,  Iluia,  and  Omat,  I  have  asdaar- 
trad  tapnatataudiaaapioai  and  eorraet detail  of  doa^aa^JB  prntaiHi  aa  wiH  aarva  tn 
|aid«  tha  tnttlliftM  ttndant  Ihroogb  tUi  MO«t  mjriarioua  iafajriath  t£  natora  asd  ai^ 
DOHARIUM.  a.  rtenilg  ^brawred  MtoL— Dr.  Bargamann  raatirad  (hrangh  Ifav 
Ktasta  a  miBaral  fron  Unrig  in  Nonrav,  whicb  ia.foaad  in  Uta  *•■>•  droon-^eaita 
dut  aontaiiia  wOhlarita  and  eabriila,  and  ba  diaeaT«red  in  it  tba  ozida  of  a  n«w  matal 
•omlitacd  wttb  ailioia  a«d.    Hm  metal  ba  «Ula  Japan wi,  altar  Iba  god  Doaar,  and 
Iw  aiaigna  to  it  tba  afmbol  Da 

Ih>  ailiaata  of  tba  oiida  of  doDariam,  DoiO|3iOa+9HO,I«  yallowitb  nd,  )d  aoma 
fngmaata  patnag  ialo  hrowi^  in  otlun  into  jeltow;  itbaa  acntubed  or  powdarad,  it 
(•  n^t  onnn    In  thin  filma  it  i«  almoat  Imnipamt,  tba  tfaiokar  onaa  toaHloeUL 
BoCM  piaeaa  baT«  a  distJDStJj  Uminatad  atmaton;  in  otbara  tba  fraotara  U  mora  flat,  or 
wahoidal   Ila  bardaaaaia  batwaen  that  of  floor  mr  and  apatit«;itoipM.gnT.>-a->S1. 
Bcaall  llnia  haatad  in  •  platitui  •non  fan«b    own  into  •  dwk  brovn  mai^  wbiA 
MiaaiLBna  aa  anaga  eator  wban  eold :  tba  laigar  piaeaa  loaa  tbair  tnnaparciioj.    ^ 
baaling  it  in  a  gftm  tnb^  watarj  Tapor  ia  driraa  oft    Fngmanta  bald  hj  the  platisk 
braapa  in  tha  flwna  *t  •  apiril  lamp  d«««[Mtala.     Haatad  bj  tba  bloTpipa  on  obanoal, 
it  doM  aot  m«1l^  •  alight  Titriftoatiaa  baiag  tomatiiBaa  obaarred  on  tba  odgi^  parbant 
ia  eoaaa^Mnoa  of  tha  iatarraiztBn  of  aoma  faraign  tnbalBBoa.    Fniad  with  iDda,  tba 
dicia  aewl  ia  Xaolvad.    Tha  atbcr  ooaatitoMta  an  aeas  ia  tba  non-tniMMMnt  maa^ 
hf  Iba  bdp  of  a  gla*^  aa  •mall  jallow  pMtiel«*b    Bom  yiald*  •  jalW  bead,  vhiah 
i«  eoloriaaa  whan  eold.    The  irfioipbatto  prodoaa  in  tba  eitaraal  part  of  tba  llama  ft 
nUiab  glaa^  whieb  ia  aolonna  irtao  aold ;  ia  tba  inner  part  of  tba  flame  tba  baad 
ba«MBea  yellow,  and  when  aoM  it  eolorleai, 

na  minmil  ia  raadll;  and  oomidetalf  deeompoaod  \tj  aeid*,  and  Tieldi  when  tnated 
hf  bfdroehtorio  aeid  a  dear  anJ  tnoaparent  gditinooa  matter.    At  the  ume  tlma 
■DBM  earbonio  aoid  ia  croWad.    The  oolor  of  the  aolution  ii  deep  fallow,  like  that  of  a 
eoneeotnted  aolution  of  iron.     Tba  mineral  ii  alio  aflfecled  by  minted  acids,  even  by 
tartario  aeid.    After  bitving  been  aipoaed  to  a  •tmng  heat,  the  eaaantial  parte  of  tba 
minaral  are  no  longer  aotadapoa  area  bj  aoneentrated  aode. 

na  analjaia  «ba««d  tha  preaatiaa  of  linM^  water,  and  Iba  new  oiida,  alao  aoiaa  baoaa 
ofmagoeeiaL,  mananaa^  aarbooata  of  aoda,  and  iroa. 

The  oxide  of  dosarinn  belonga  to  tba  elam  of  aarttij  bodies  and  ranke  next  la 
dreoaia  and  jttria.    Tha  hjdrat^  which  ia  tbnwn  down  bj  ammonia  of  a  beantiffal 
wUCa  aolor,  liaeanMa  yellow,  and  at  hut  jallgwiib  nd,  loalng  Ita  hvdnte  water  in  tha 
dr.     Bj  lieat  the  laUcr  fa  oomplcti'tj  removed,  and  tba  mni)<^  wbleh  ia  inaolnUe  lu 
mariatM  aod,  can  be  perftotlj  dapriTM  bj  tbia  aoid  of  Ibe  aontalned  iron.    Hie  analjaia 
dMtwad  tba  eonatituanta  to  lia: — 

Silimaeid  .......    it-tU 

Oxide  of  doiurinra  ......    ii-wT 

Carhonate  of  lima 4'<MS 

Oxide  of  iron         .......      0*110 

Hagnaaia  and  oxide  of  nMngaaaaa  ....      oHM 

P.<tii*h  and  ft  littl*  todft 0-aot 

Water 6-900 

100-741 

Tbe  metal  ie  obtained  aa  a  black  powder,  hj  Inating  tha  oxld*  with  potaaainm. 
If  the  alkalina  aolution  ba  direetlj  ponred  off  and  the  powJer  wanbad  wilJi  wstar, 
it  oan  be  kept  for  froim  M  to  Sfl  houi*  under  water  without  alteration;  bnt  if  it 
remain*  nrder  hot  water,  a  tellowiib  gn;  mua  ia  (rndoallr  formad,  in  eooiequrMa  of 
ozidntion.  The  lilark  installio  ponrder  forms  heavj  flnocufi,  which  Boon  eonglomeraU 
and  are  eaailj  Mparata4  by  flitntion.  When  in  the  dried  state  thej  anuma  a  metallic 
loatn  when  nliliad  with  an  agnle;  and  (lirn  can  he  preeerred  in  Ibia  aondition  for 
•avaral  hnnnv  even  in  n  damp  atmoaphere,  withont  deveToping  anj  imelL  Tlie  upaeifia 
gravity  ii  nearlj^l-tG.  He  powder  thrown  inlo  a  flame  bnrns  with  a  redd ieh  tighl^ 
and  fielrla  the  red  oiidr  j  ao  alu.  if  the  lilaek  powder  l>e  heated  in  a  pUtina  spoon,  it 
bam^  anil  moreover  sppeare  to  ginw,  bnt  only  trenHlnritj.  Neither  oold  nor  liolling 
mariatie  acid  afleots  Ibe  metal ;  nitrio  acid  lela  not  when  ooM,  and  bat  alowlj  when 
healed  ;  nilm.innrliitic  apiJ  readily  prodiieei  the  red  oxide,  of  which  a  email  portion 
ia  dmolvad;  h;  the  appliea lion  of  a  few  drnfiaof  snlphuric  aeid  a  *nl|ilMte  ia  fmiMd, 
vhi^  at  the  aama  tima  tba  amall  of  wt^woua  acid  ii  pecMirad.    Tt*  grajieh  j«Il»V 
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mImUdm  prodaMd  hj  potadi  water,  q 
with  nitrio  uid,  the  r  ^  "  "" ' 
ipiril  1md|:s  glovi- 

EuJnUid  Oiidi  ef  J>iiitarimi.~-Tbt  preeipiUta  prodoMd  br  ammaDia  from  (h* 
ainnatia  aolntioD  of  tbs  mioerkl  ii,  bj  long  digMtion  with  nilpnnris  acid,  convcrtad 
inlu  ulphate  of  the  oxide  of  donariniii,  and  from  thii  Ihe  hfdnted  oiid«  la  preoipEtatad 
bj  ammonia.  He  Tolamisoiu  pr«oipitat«,  dried  at  ordinarj  tcmperaturr^  foraw 
jallow  gammy  maaie^  the  powder  of  wliich  ia  reddi^  In  thia  coDdilion  the  mbataniM 
raneaenti  the  pore  hjdratedniida,  which,  like  oxide  of  iron,  probably  eombinea  witA 
different  proportions  of  water.  The  water  ia  expellsd  hj  a  alight  inereeM  of  tcm- 
peratarei  The  hjdrata  ii  diaeolTad  bj  all  add*  at  Mmmon  tcmperatum,  and  mor«  ao 
when  heated.     If  Diiri>U«  acid  be  employed,  no  chlorine  ia  developed. 

Omidc  of  Denarhtm  u  obtained  by  heating  the  h;drat«  to  redneaa.  Ita  ap.  grav.  ia 
S-GTS,  oolordecp  red;  Itaforai  beavj  glittering  acklra.  Ffnelj  powdered  it  voran^; 
darker  when  atronglj  healed,  and  lighter  again  when  sold.  Huriatio  add,  nitrie  ad^ 
■qua  regia,  and  even  flnorio  aeid,  have  no  effect  upon  the  oxide  which  haa  been  heated 
to  radneaa,  B/  the  oontinned  action  of  concentrated  mlpharie  acid  it  ia  rendered 
Bolnble,  if  it  be  afterward  mixed  with  much  water.  If  the  oxide,  however,  be  eipnaed 
only  to  that  temperature  which  expela  Iha  water  from  the  hjdrat(^  It  ia  alightlj  Mted 
Dpon  bv  anriatJo  aeid,  without  the  darelopment  of  efalorinn 

DOBNOCC  ia  a  apedea  of  Sgarei  llnsn  of  itoat  fabric,  which  deriTea  ita  hum 
from  a  town  in  Scotland,  where  it  waa  flrit  manufaelared  for  tablecloths  It  ia  tlia 
nostdmplein  pattern  of  all  tha  Tarietiea  of  the  diaper  ar  damaak  etjle,  and  thowbra 
the  gooda  are  nanallj  of  oovm  qnalitj  for  common  bonaehold  wear.  It  receirea  the 
flgure  hj  reveraiDK  tha  flaahing  of  the  warp  and  woof  at  certain  interrala,  ao  a*  to 
form  aqoarei^  or  oUong  reetai^ea  npon  tha  eloth.  The  moat  simple  of  theae  is  a  ane- 
oaadon  of  alternate  sqoarea,  forming  an  imitation  of  a  checker  board  or  mcaaie  work 
Tlia  ooarseat  kinds  are  Kcnerallf  woven  as  tweela  of  three  leaves,  where  eveij  thraad 
float*  over  tw^  and  ia  jntaraeoted  bj  the  tlilrd  in  saoceesioo.  Some  of  the  finer  are 
tweela  of  four  or  five  leaver  but  few  of  nkore ;  for  the  ux  or  seven  leaf  tweels  are  *«1- 
dOm  or  never  need,  aad  the  eight  leaf  tweel  is  confined  almost  exduaively  to  damaA. 
deelkxTiLi  Fabbdi. 

DBAGOITS  BLOOD,  (Banff  draeim,  Fr. ;  DraelitiitHU,  Oerm.)  is  a  resinona  anbttaBost 
which  comes  to  na  Bometimea  in  small  ImIIs  aboi  '   '      •       '       •        '  .•      . 

in  rods  like  Iha  finger,  and  somatimes  like  Irreg 

brown  red;  in  powder,  bright  red;  friable;  o „ ...         „      .   

It  aontains  a  little  banioio  acid,  is  insoluble  in  water,  bnt  disaolvea  readily  IB  alodial, 
otliar,  and  oils.  It  ia  brooght  from  the  Ea«t  Indiea,  Africa,  Sonth  Ameriea,  aa  tha 
pradaoe  of  eaveral  tree^  Uie  Dnmna  Drato,  tho  Pttrotarpiti  etmfaJuui^  Ptmearjm* 
Jhae*  and  the  Calamu*  Rotvta. 

Drain's  blood  ia  nsed  ehiaflj  for  lingiDg  n^t  and  tnrpentlna  vaniibeit  for 
prepancg  gold  Iseqner,  for  toaui  tinetnrea  and  powder«,  for  staining  marUe,  te. 
Aooording  to  Herbenger,  it  conaiiU  of  9'OT  parta  of  red  redn,  S  of  fat  oil,  8  of  banioie 
acid.  1-S  of  oxalate  and  8-7  of  phoephate  of  lima. 

DRUGOET  is  ■  conraa,  bnt  rather  alight,  woollen  fabrio,  used  for  covering  carpela, 
and  aa  an  article  of  clothing  b;  female*  of  the  poorer  claiMSi  It  ia  now-a-dajs  nearly 
anperseded  by  eosrsa  cotton  good*. 

DBTTHG  H0D3R  An  apartment  fitted  np  in  a  peonliar  manner  for  drying 
«a]iooes  and  other  textile  fabrics.  Mr.  Southworth,  of  Sharpies,  a  Laneesbire  bleacher, 
obtaioed  a  patent,  in  IgSS,  for  the  following  ingenious  amiigemeiit,  which  has  been 
aince  geneisUy  adopted,  with  certain  modiScitions,  in  most  ofonr  extensive  bleaching 
and  printinc  works  Fig.  467  is  a  secUon  of  the  drying-bonse,  where  a  is  a  fnmace 
and  boilar  for  the  porpoaa  of  generating  steam ;  it  ia  fumished  with  a  safety  valve  in 
tlie  tnba  k,  at  t<^  and  from  this  tuba  the  steam  main  e  passes  down  to  the  floor  of  the 
basement  atoiy.  From  thiamain,  aKrieaof  steam-pipea,  B*di,  extend  over  thesurfiiee 
of  the  fioor,  and  from  tbam  heat  ia  intended  to  be  diffosed  for  the  purpose  of  warming 
the  drytniHiOiiM. 

Along  tha  middle  of  the  bnilding  a  strong  beam  of  timber  <  <  extend^  and  b  aap- 
pertedbf  eaat-ironpiOara;  from  thia  beam  to  bearings  on  the  side  walls,  a  series  of 
rails  are  earried  In  a  oroaa  direction,  over  which  raila  the  wet  cloth  is  to  be  bang  in 
ttil/ia,  and  tha  ateam  or  evaporation  emitted  in  drying  is  allowed  to  escape  throoj^ 
apertnrea  or  ventilators  in  tne  root 

Tie  mode  in  which  the  cloth  i«  delivered  an  to  tha  rails,  on  efther  side  of  the  beam, 
will  be  beat  naderatood  by  referenoe  to  the  delivering  carriage,  whi<di  is  shown  with 
llB  rallsrs  partly  in  section. 

The  wet  alolh  u  first  to  be  ooilad  upon  a  roller,  and  then  placed  in  the  carriage,  aa 
•t/  with  it*  pivot*  baaringopoB  laalinad  plana*.    The  eairiag*  i*  to  b*  pisaed  at  tha 
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■nt  •!  Uw  mH^  raMbing  npoo  Om  middb  btun,  and  llw  npM  tk«  ■4^ 
'      "  I  alou  UM  liila  walli  of  th*  baildl%  panl1«l  to  ud 
It    It  ia  mad*  to  traTal  bj  maaua  of  an  (odlan  liand 


I,  jr  and  A,  in  Jig.  illT.  aad  over  puUcn  and  a  band-whaa) 

•tUebed  to  tb«  «artug«^  h  vill  b«  uplained.  Tha  ri^gar  g,  wbieb  movei  tbia  andlMa 
band,  ia  actiutad  br  bavei  gaer,  aaan  ai  i,  vhicb  U  pal  in  motion  bj  a  pinion  at  (ha  and 
af  a  ratblTing  tbaR  leadiiia  from  a  steam  sngioa. 

In  tb«  (ania  jSg.,  k  k  it  tilt  tadlrm  baad  paaaing  orer  a  palltj  nndtr  tba  band-whaal 
and  oTsr  tba  palT«j  h,  bj  whiob  it  will  ba  parosivvd  tbat  w«  traveniitg  ot  thi  baad,  aa 
daaaribed,  woold  eauae  Ibeae  puilaja  and  wbaeli  to  ravolTe.  On  tha  axla  of  tba  band- 
i^aal  m,  Ihera  ia  a  drain  ^aiaat  vhioh  tba  roll  ot  wat  clotb  /  praaaa^  and  aa  tbia 
dmn  ntoItc^  tba  roU  of  wat  olalli  k,  bjr  ita  friotioo,  mad*  to  turn  in  a  ooatrary  di- 
Mctioi^  and  to  dalirar  off  Uia  alotb  on  to  tba  parijAarr  of  th*  dnini,  whanea  it 
paaaaa  ovar  a  rollar  and  daaeaada  to  tba  raila  Upon  the  and  of  tha  aiie  of  tba 
Mad  whaal  at,  thare  ■■  a  piuion  wbioh  take*  into  Uia  taalb  of  tba  lai^  wheel,  and 
tmon  the  azla  of  tbia  larga  wbael  tbare  la  a  pinion  tbat  aetuatei  dia  intennadiata  wbaal 
wbiah  (nnu  anotber  tootbad  wbaaL  Tbia  laat-itMotiaaed  tootbad  wbaal  takaa  into 
•aga  Qpoo  tba  aide  railwaj,  and  haooc,  *>  the  ttvin  of  wheali  movea  round,  tba  oarriaga 
to  wfawb  tba  wbatla  ar«  attaobad  ia  alowlj  impoltad  forward. 

Aa  aoon  aa  tba  wbaala  bagin  to  DMiva,  and  tba  aarriage  to  adTanea^  tha  wat  ilotli 
begina  to  anooil,  and  to  paaadown  ovar  tba  firat  roller;  a  amall  roller  attached  to  tba 
autiaga,  aa  it  pawta  over  tba  tail*  in  aneaMrion,  holda  Uie  olotb  againat  aaob  rail  lor  * 
abort  apace  of  tim^  and  pmaola  it  from  alipping,  bj  whieh  meaDa  tba  doth  daKeoda 
in  folda  or  loopa  betwaaa  the  rai]%  and  ia  tberabj  made  to  bang  in  a  uriaa  of  Iblda  or 
kop^  u  *bawn  ia  the  figure 

U  witl  b«  perMiTed  that  a*  tha  piTota  of  Ibedotb  ra11er/b*ar  npoa  inelinad  pUoa^ 
Ibe  roller  will  oontiaaallj  atide  down  ai  tba  olotb  diininiaHea  in  bnlk,  keeping  id  oon- 
taet  with  tba  drum,  and  d^Teiing  the  olotb  from  tba  roller  on  to  the  aaTcral  rail%  aa 
daaeribod. 

In  order  to  atop  tha  ean-iaga  in  bdj  part  of  it*  eonraa,  or  to  adjnat  aDT  ot  the  fold*  o( 
iLe  dutb,  a  man  ia  Dansllj  plnoed  tipon  tba  platform  travelling  witn  the  earrian 
over  wbieh  be  baa  perfaot  coiDmand.  Tbia  apparatni  maj  be  alao  emplojed  for  taking 
tha  elotb  whan  dried  off  tba  railt;  in  wbicb  «aa«  tba  carriage  mnit  be  made  to  UmvZ 
backward,  and  bj  firat  guidii^  tha  and  of  tba  doth  on  to  tha  roller^  and  then  patting 
tiia  wbaala  ia  a  letrogr^e  iDolion,  the  dotb  will  be  prograaaiTelj  aoiled  npon  tba  rollur 
/  in  a  aimilar  war  l«  that  br  wbieh  it  wa*  uaeoileil 

DRYING  UACUIHE  (CENTKIFCJOAL).  (irgJro-xiraelimT ;  JfaeUM  d  tuorer. 
Ft.) — Bj  Ihia  ooDtriveaee,  Pentloldl  wai  enabled  to  deprive  all  kinda  of  wet  olotba* 
in  a  few  miouEea  of  Iheir  moiatara,  without  eampraMiea  or  haaL  Eellj,  a  djer, 
and  Alliot^  a  bleeeher,  hate  ainoe  obtained  a  patent  for  the  above  maehina  wilb 
fanprovemeata  Hg.  488  repreaenla  a  partial  aaoLlon  of  tlie  maabioe.  l,  a,  ia  tba 
frame;  a,  tba  Teiiical  abaft  tarniog  in  tha  itep  a,  fixed  cm  tha  bridge  i.  Tbia  abaft 
baaraoD  it*  upper  part  afrtatioaaonei^&vniw&icbitraoaiTaaitanuiTeaientof  rotatiai^ 
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rati  wh««  it  li  not  in  motian  tipon  two  eonl«*l  pn^MtioH  /,  ^  vhi«b  fom  * 
p«rt  of  th«  shaft  TbeN  tiro  eompHimenta  are  each  oompoMd  muiily  of  mcimi, 
and  their  rides  eonsiBt  of  Unned  iron  wire  coiled  eiraularly  at  ytrj  Bmall  diaUncee 
from  eaoh  olher,  and  soldered  together  erowwiw  hj  gmntl  eliM  of  metat.  Hie  lop, 
wbioh  eover*  the  inner  oompBrtment  d,  is  aeoured  by  bo1b>  and  screws  to  a  cirele  of 
iron  which  rataioa  the  wire  aides  of  the  ssnie  metal,  but  tliat  which  serrea  aa  a  oover 
to  tha  littls  oompartment  *,  in  which  alone  the  goods  are  plaoed,  is  dienoeed  ao  that 
it  ma;  be  removed  with  ease,  when  these  are  to  be  introduced  or  withdrawn.  It  is 
ftiniiuied  with  an  outer  and  inner  border,  diapoeed  so  that  when  the  top  ia  fixed  the 
innar  border  pl-e«M  upon  the  oonTez  sireumrerence  of  the  central  ooropnrtTnefit,  while 
the  exterior  border  falls  oataide  of  the  edgea  of  the  other  compartment;.  While  die 
machine  is  at  work,  the  aeoond  plate  la  maintained  in  ita  plaoe  hj  piai  or  bolts,  not 
ihown  in  the  fi^re. 

The  udea  of  tbe  outer  oornpartment  d,  are  connected  with  the  bottom  by  means  of  a 
prolongatioQ  of  cross  bands  of  metal  whieh  unite  tha  wire*  and  are  riveted  or  soldered 
Co  the  two  Qoter  platM.  The  wires  of  the  interior  eompRrtment  are  atteclted  bj  aa 
Iron  hoop,  to  whieh  they  are  riveted  and  aoldtfred,  and  are  united  to  the  bottom  p1at« 
by  means  of  ■  rim  upon  this  plate  j  a  rim  aomewhat  flattened  upon  the  rides  which  are 
riveted  and  soldered. 

D,  la  a  regnlator  suspended  In  the  inner  compartment  d,  and  whose  two  branches  h,  h, 
are  loaded.  These  two  branehea  having  room  to  play  around  the  bolta  which  serve  aa 
pointa  of  attachment,  and  which  are  fixed  to  the  upper  piste,  terminate  in  kneed  brsn- 
ehes  whose  eztremittea  reat  upon  a  rope  g,  which  projects  from  the  shaft,  i,  ia  an  ex- 
terior envelope  aeoared  to  Ifae  frame  a,  a.  It  encloaea  the  whole  dnm  except  at  top, 
and  aervu  to  oatoh  the  water  thrown  out  of  the  goods.  At  y  there  la  a  etnpcocfc  for 
rtie  diacharge  of  Ihia  water,  and  the  bottomeont^nabeaide*  theendof  a  pipe  bj  which 
bot  air  ia  introdoced. 

The  vertical  shaff,  i  rccelTes  a  movement  of  rotation  and  oarries  with  it  the  dram. 
He  more  rapid  tbie  movement  is  the  more  does  Uie  eentrifngil  force  tend  to  e^el 
the  water  oontaiaed  In  the  ctothei  or  jara  to  be  dried.  But  as  this  force  might  aJso 
displace  the  central  shaft,  if  the  weight  wae  not  rightly  diatributed  in  the  drum,  and 
eauie  the  dislocation  of  the  machine  when  the  great  velocity  requisite  for  quick 
drjing  ia  given  to  it,  the  r^ulator  d  ia  tested  to  prevent  accident  The  branehea 
«f  this  regulator  spread  wlfler  the  more  the  velocity  ia  increased,  and  raise  conaa- 
quentlj  the  drum  o  above  the  conical  enla^emenl^  whieh  permits  the  drum  to  b« 
Bomewhat  misplaeed  and  to  rectify  ita  poeition  conformsMv  to  the  ineqnnlitiea  of  its 
load,  ao  that  ita  centre  of  gravity  may  nlwaya  coincide  with  Ita  centre  of  rotation.  Tlie 
dmm  is  CDQaeeted  with  die  ehaft  aa  ia  shown  in  i,  leaving  it  f^e  to  take  the  requisite 
adjnatment  To  hinder  It  from  riring  too  suddenly,  a  spiral  spring  t  is  f  xed  over  the 
ihaft  immediately  above  the  conical  enlargement  a.  In  order  to  maintain  the  eqni- 
librium  more  certainly,  the  apparatna  is  sorroonded  with  a  hollow  crown  f,  half  filled 
with  water,  and  if  during  Uie  revolution  of  the  machine  the  weight  of  the  good* 
predominatea  on  one  ride,  that  of  the  water  which  aconmulatea  on  the  other  aide  aervea 
the  more  to  eonnterbklaiiM  it.    nieaSeotof  thiaerown  may  be  inereaaed  by  dividing  it 


■wrft    •,  is>  tar^  pipe  bj  wfaiditMm4»katBir  itiBti^ 
th«  bcll^  of  U)<  dram,  irhieh  ii  picread  in  thii  pUoe  wilii  a  gitit  niiBbar  ul 

rj  DOTcmant  ii  toMM«itl»d  ta  Iba  Ata^t  in  111*  folUving  waj. 
litnl  diic  niouLl«d  upon  ths  eitrvai^of  a  Aaft  wliioh  aetiiatai  the  aooa  • 
■ft  a  bj  mcuu  of  IKetion;  Lit  aeona  fixed  npui  the  extnmitj  ef  the  ihaft 
•ther  aone  af  tha  aaaia  diBaaaioB,  bat  wboM  baaa  froM*  the  top  af  tlia  atber 
ia  placed  on  tlie  abaft  jf  eomwMdad  \>j  the  prime  moTer.  k  ia  Uia  belt 
<m«««  the  two  mb«^  and  wboea  lateral  dtaplaaamanl^  eleetad  t^  meana  of  a 
ita  the  Telocitr  of  Ike  awdiiae  to  be  nnlated  at  plaaaarv;  >  n  the  pnlli^ 
ctly receivea the  BoremeBt.  Id plaea oia tingte friotion dit*  i,  another nav ba 
if  judged  nutaiary.  and  plaeed  between  the  two,  an  additioDaifristion  pale  ia 
sr  to  eqnaliie  ihe  friction.  In  thia  eaae  the  diae  aod  additional  eona  abooU 
■  Dpoii  their  own  ihafli.  We  ma;  aleo  adopt  aootftar  nrrangenicnt  for  tbe 
the  Tcrticai  itiafL    The  ihaft  imoiediatelj  aboia  tlM  atep  ii  eurrounded  b^ 


th  an  opening;  into  whieb,  when  lh«  niaaliina  it  a»  .-eat,  a  eord  conneclrd  with 
nlia,  controlled  b;r  the  (hart,  and  when  the  drum  ,a  raiaad  bj  the  aetion  of  the 
>,  this  coni  quila  ita  piaoe,  which  allows  the  ibafk  to  diaplace  the  abot  a  litUa, 
e  a  poaittOD  eoDionnablj  lo  the  point  of  the  Oentre  of  Eravitr. 
r  atl  great  attastiaa  ahould  be  paid  to  the  proper  vorkin^  of  the  miohiac 
LITV  {StiiMarktii,  Germ.)  is  the  properif  of  beii^  drawn  «at  in  lenRth 
nbing,  poiaesMd  in  a  pre-eminent  decree  bj  gcV  and  ailrer,  aa  alto  bjr  nan; 
Js,  by  glass  in  the  liquid  iiate,  anil  b;  oiany  semifluid  retinous  and  gammi 
Tlie  spider  and  ihe  tilk-wurm  exhibit  tbe  finest  nataral  aaercise  oTilucliliq 


fillets  anJcT  the  rolling  pren,  it  ■«  said  lo  be  laminable. 


TahU  er  (ft*  daeftKfy  oai  inoUmUItfy  0/  ifttaZi. 
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ppeara  to  be,  tberefliTe,  a  real  dllTerenee  betwem  duMflltr  and  mallaaWHtri 
tals  which  dmw  into  the  finest  wire  are  not  Ihoae  which  aObrd  the  thinnest 
er  the  hammer  or  In  the  roUinfc  press.  Of  this  fact  Iron  aflbrdi  a  tood  illns- 
kntoTt;  the  metals  pcrinanent  in  the  air,  IT  are  dnetlje  and  10  are  brittle.  Bat 
iielile  cannot  be  wire^draira  or  laminated  lo  any  eonsiderable  extent  willum 
^irA  from  lime  lo  lime  daring  the  prottress  of  Ihe  niension,  or  rather  Uu 
he  particles  alonzside  of  each  other,  no  as  to  loosen  thetr  latent  eoheaion. 
■IG,  in  calico. printing,  is  the  application  of  a  bath  of  eowdung,  diffkiaed 
it  water,  lo  eodon  f-oodg  in  a  particular  slaie  of  Ihe  nannfaetnre.  Duniing 
n;  are  commonly  allemated,  and  are  Iwo  of  the  most  Important  Blepa  in  Ihe 
rhe  operalion  of  dnn^n?  ha»  for  its  objrcis : —  -i   i_ 

iermine  the  entire  combioatioQ  of  Ike  alamlnaaa  Nk«dli  with  th*  Mnf^  b; 
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MfMntiog  almoit  all  Iha  aectln  add  wltkh  wm  not  *oUliliMd  in  tte  »tim4tj1^  at  tkt 

S.  To  dUiolTE  uid  can7  off  (torn  the  doth  ■  portion  ot  Ihe  thickening  maiten. 
3.  To  Mpanle  fram  the  elolb  the  put  of  th*  mofdnnt  that  is  uaeombuxd,  and  siere^ 
mad  ncchanieaUr  wkta  the  gtm  or  Mardi. 

4.'  To  prevent,  by  the  peenUar  aciloa  oT  ih«  dnnf,  Ihe  nneambiatd  monUnt,  at  well  w 
the  acetic  acid  with  whidi  the  bath  ii  apt  to  get  loaded,  fram  aficcting  the  Uaolc  parte 
•f  the  elMh,  or  being  iBjaricRU  to  the  uaidanl. 

The  Btnipinou  bnae  or  monUnt  on  the  eloth,  BKre  or  len  ncnlralired  hj  the  dnngtng, 
b  next  mbjecled  to  Ihe  daah-irheel  or  fnllini:  ni31,  where  by  the  itream  of  waier  the 
IcDwinder  of  the  thickening  and  other  imporitiei  tie  waihed  nwar, 

K'oTei7  exact  tuwlTM  hM  bMD  amde  oTeowdnng.  Horin't,  which  it  the  tnoM  teem 
nd  cbboiBte,  ia  u  folkiwi  > — 

Water      ...  ...    jtHJO 

TegetaUe  ftbr« 24-08 

Green  ndn  md  Ihl  aeidi  -        .        -        -       1-6S 
Dndecompoaed  biliarr  matter  -  0-60 

E^culiar  otnctiTC  matter  (AnMiM)  -  1-60 

Albumen       - 0-40 

BlliaiT  reain  -  -        -        -        ■       1-80 

Aeeonling  to  H.  Ecechlin'i  prBctical  knowledge  on  the  great  teale,  it  contista  «r  k 
■Mitt  llbroui  vepietabiG  anbilBnee,  which  ia  tnimaJiied,  and  formi  aboat  one  lenQi  of  jia 
Veight ;  2.  of  albumen ;  3.  of  animal  mucni ;  4.  of  s  tnbtlBnce  timilar  to  bile ;  5.  <f 
muriate  i^  loda,  muriate  and  acetate  or  ammonia,  phaaphate  of  lime  and  other  laltt;  6. 
of  benxoln  or  mnik. 

Pcobiblj  the  bat  water  Id  which  the  calico-printer  diffnan  the  don?  eierti  a  poweifU 
iolTeat  action,  and  in  propoltioo  ai  the  nncombtncd  mordant  floals  in  the  bath  it  it  pre- 
"cipitated  bf  the  albumen,  the  animal  mncns,  and  Ihe  ammoniacal  aalti;  but  there  It  m^ 
•on  to  ihink  that  the  flinoat  matter  in  part  anitDatiied  or  eoretvd  wiib  animal  matter, 
^r*  ^"^  t'>'  principal  part  g  for  the  great  affioilr  of  tUi  rohatance  for  the  alumiaooa 
Mil*  it  weD  known. 

All  practical  men  are  aware  that  the  affinity  of  cotton  for  alnmlna  ii  increated  bf 
lit  eonbinalion  with  oil  oi  animal  tobttaneet,  to  tneb  a  deftree  as  to  take  it  from  the 
dnag  hath;  which  wonld  not  be  ponible  without  this  combination.  It  wonld  tberefoia 
appear  ihat  the  principal  function  of  dunging  ia  to  hinder  tbe  uncombined  mordant, 
dlQnsed  in  the  dang  bath,  from  attscMng  itself  to  the  nnmordanted  portion  of  tha 
doth,  as  already  obacrred  i  for  if  we  mere!j  wiahed  to  abstract  tbe  thickening  stafft,  ol 
lofomplete  by  the  removal  of  acetic  acid  (he  combinatian  of  the  alurainant  base  with 
the  goods,  dnng  would  nol  be  required,  for  hot  water  wonld  suffice.  Ia  fact,  we  ma; 
dnerre,  lhat  in  inch  caMs  the  first  pieces  passed  throngh  Ihe  boiler  are  fit  for  dyeingi 
hot  when  a  certain  number  have  been  passed  Ibrougb,  Ihe  mordant  now  disaolved  in  the 
water  is  tltracted  to  the  white  portions  of  the  eloth,  while  the  free  acid  imporerithet 
the  mordanted  parts,  ao  that  they  cannot  afford  good  dyet,  and  Ihe  blank  ipaee*  ara 


The  cowdung  may  be  in  tome  meaanre  replaced  by  loan,  but  not  with  peifeet  tneeets. 
The  (tinner  bath  answen  the  pnrpose  belter  and  it  ebeaper.  The  bran  it  only  iHefmed 
Ibr  the  most  delicate  yellows,  for  cochineal  pinka  and  lilachi,  to  which  Ihe  dnn;  may 
lomelimea  impart  a  greenish  east  It  It  to  be  preanmed  that  the  action  of  Ihe  braa  in 
this  process  has  much  analogy  With  that  of  Ihe  dung,  and  that  (he  ligneous  fibre  is  tha 
voat  aclire  eonttitnent)  with  which  the  gluten  and  mndltge  co-op«ate,  no  doubt,  ia 
ceiling  the  alumiaons  salt*. 

It  teems  to  be  ascertained  that  the  mordanl  applied  to  the  ek>th  doet  not  combine  to. 
tirely  with  it  dnrioc  the  drying )  that  thii  cimibination  it  more  or  let*  perfect  aocordinjt 
to  the  strength  of  the  mordantt,  and  the  eireumilaneet  of  the  drring )  that  the  opeiatioa 
of  danfjne,  «r  patting  through  hot  water,  eompTetet  the  coubinalion  of  Ihe  eloth  wjlh 
tin  alaminont  base  bow  ioiolnblB  in  water;  that  this  base  may  still  contain  a  Tcry  ml- 
■Bte  quantity  of  acetic  acid  or  aulphalc  wTaluniBa;  that  a  long  ebullition  in  wairr 
fanpoTcrishea  the  mordant  but  a  little  |  and  that  eren  then  the. liquid  does  not  cootaia  an> 
pcnepliUe  quBDiity  of  aodate  or  tnbtnlphate  of  alumina. 

Tlie  mannea:  of  inunersioR  the  goods,  or  pasMUg  them  through  tha  dnng  bath,  it  a* 
important  cirennttanee.  Tbej  ibonld  be  properly  ezteaded  and  (tte  frran  folds,  which 
it  seeared  by  a  seriet  of  eyliiMcta. 

The  cistern  is  from  10  to  12  feet  long,  4|  feet  wide,  and  6  or  8  feet  deep.  Tha 
piece  paiaes  allcnwlely  over  the  upper  roUert  and  under  tollert  near  the  bollaoa. 
There  are  two  main  squeezing  rollert  at  one  end,  which  draw  the  doth  through  between 
Iheiru    Wbenerer  the  goodt  come  out  of  Ihe  bath  they  arc  put  into  the  duo-«rtieeU 


^Mle  slowl7  or  one  jij  a/lcr  anollwT,  the  and  u  veil  u  (he  DaeonkiBcil  mordanl  becoDM 
ftCF,  would  sprrad  Lheir  inSacDe*,  aad  wiroU  Ihi*«  lime  to  dinoln  the  •■■•linooi  wi^ 
nht  Mir  rombioed  with  the  dotli ;  wbeaee  inequlitic*  u)d  impoTeriakBeBt  oT  Iba  colon 
«*aU  cDiae. 

It  b  diffieolt  to  ddermtna  the  ■amber  at  piceea  which  mar  be  powri  thraogb  a  sirea 
laaatiif  of  danc  and  water.  Thi*  dependi  apoo  tho  atate  oT  the  mordant*,  whether 
tktj  •!«  itTDBi:  or  acid,  and  <m  the  qnantilr  of  tbo  larflice  Mver«d  with  the  fl^re*. 
The  BOBiber  vmrip*  aauallj  froiB  30  la  60  pieces.  Tor  Trota  2t0  to  300  gallnna  oT  water 
•id  fi  galloog  oT  don;.  The  time  of  die  imawnton  varies  with  the  eoacentralioa  oT  the 
■vtaota,  and  the  natare  of  their  IhiekeDing.  The  teuqMrUnre  nn«t  he  r«falated  bf 
teBUDceircumiiaacei]  for  ttateb  or  Boor  paate*  mneh  wanner  buh  it  needed  thaw 
br  gvm.  Tte  heal  Tariei  anwllr  ttmn  IZO"  to  ilV  W.  When  the  printinf  i*  benTf 
and  the  (hielieninB  ii  ataith  or  flour,  the  goods  nre  uinallr  twice  dnnged,  with  two  waih- 
iigs  between  the  two  dnnft.  A  Mrtng  acid  monlanl  is  nore  difllcnii  to  dnoR  and  to 
WMh  tbu  a  iwiural  mordanl,  eipednllf  wbkB  it  i*  to  rceeire  the  madder  df  e.  Bomo- 
li^ea  a  tittle  elwlh  i>  added  to  the  bath,  when  the  good*  haTa  been  padded  in  an  neid 
■onlaat.  Too  mneh  dnaf  ii  InjnrKHM  to  weak  moidant*,  a*  wril  as  lo  ptnln.  It  has 
•iv  be«a  .emariied  that  a  mordant  when  nentraltied  does  not  prodoee  ai  brilliaat  tint*, 
tnjir  I  inlt|  tcI^ows.  The  latter  are  oMaiaeu  of  a  flaer  ihade  when,  miiead  of  daaRiaf, 
tbcT  are  Exposed  for  aa  bonr  in  a  Mream  of  water,  provided  iU  tnoperatnrv  ii  not  too 
low.  la  winter  tber  are  paswd  tbroogh  a  alighUr  ehalkr  water,  then  washed  at  tlM 
wheel,  and  djred  in  qnercitroa  or  weld. 

A  Tcrr  able  nod  learaed  memoir  upon  this  sabjeet,  b|r  H.  Penot,  Profteor  of  Chem- 
iMTTi  appeared  in  Ibe  Balletin  vC  the  SoeietT  of  Mnlhauen,  in  October,  IS34,  with  no 

lif  nni cooimentarj  npon  it,  ander  the  title  of  a  Report  bf  H.  Camille  KoBEUin,  ik 

Ibrth,  163S. 

Experience  has  ptotnd  that  danging  is  one  of  the  most  important  itcpi  in  the  process 
of  calico  printiut,  and  that  if  it  be  BOt  well  p^rtbrmed  Ibe  dTein;  la  good  for  naiblag. 
BcAr«  we  can  aMi(a  its  peenUar  fttaetioa  to  tbo  doitf  la  this  ease,  we  mnsl  know  its 
Fmh  cow's  dung  is  eomownlr  aeatral  when  tested  l^  litmat  paper)  bat 
Mimes  it  is  ilighilf  alknlin^  owifi  prabablT,  to  aooie  pecDliarilj  In  the  (bod  of  tlw 

The  UM  coMtUaeMs  of  100  parts  of  cow  dnnf  are  ai  follows :  Water,  69-M  i  UtIA 
mBller,0'74;  tweet  snbstaMi,  0-93;  ehlorophjlle,  0-28|  albnmiar,  0-63 ;  mariate  of 
Mda,0-06;  snlphale  of  potash.  ODS g  nlphate  of  lime,0-2S,-  carbonate  gf  llnie,0-U| 
phosphate  of  lime, 0-46 )  earbonaK  «f  inn,  009;  woodr  fibre,  26-39 j  (iliea,  0-Ut 
bM.D-M. 

la  danging  calicoes  the  nueas  of  nneombiaed  mordant  Is  in  part  altneted  hf  lbs 
tolable  matters  of  the  caw's  daag,  and  fbmi  an  insotnUe  precipitate,  which  has  no 
•Aaitj  foe  the  elolh,  especially  in  presence  of  the  insolnble  pul  of  the  dang,  which 
•trongt;  attraeli  alnmina.  The  most  important  part  which  that  iniolable  matter  idafs, 
is  lo  seiie  Ibe  euesa  of  the  mordants,  in-  proportioD  as  thej  are  dissolTed  b;  the  water 
<ir  the  bath,  and  thai  lo  reader  their  reaction  npon  (be  cloth  impossible.  It  is  oolj  in 
the  deposite,  iherdbre,  that  the  matUrs  esrried  <^  from  the  cloth  by  the  dang  are  to 

H.  Camille  Koechlin  asenbea  the  action  at  tow  dung  chieflT  to  it*  atbaminant  coa- 
tfitaenl,  eombininf  with  the  alnmina  and  Iron,  of  the  acetates  of  these  bases  diasolred 
br  the  hot  water  of  the  bath.  The  acids  conieqaeotlr  set  fttt,  loon  become  Erident  by 
■he  test  of  lilmni  paper,  after  a  Ibw  pieces  are  pancd  Ihit>agb,  and  reqnire  to  be  got  rU 
of  eUer  by  a  fresh  hath  or  br  adding  chalk  to  the  cM  one.  The  dungi  iho*  serres  also 
to  As  the  bases  oa  the  cloth,  when  ased  in  moderation.  It  nercisra  likewise  a  ditoiyda- 
liag  power  on  the  iron  mordant,  and  restores  it  to  s  stale  more  At  to  combine  with  color- 

DITEINQ,  (T*Mmt*,  Pr.|  FUrttni,  Oerm.)  is  the  srt  of  impregnating  wool,  silk, 
ealtoa,  linen,  hair^  and  skins,  irith  ei4ors  not  removable  by  washioj;,  or  the  ordiaary 
Osage  la  which  these  flbroir  bodies  are  exposed  lAeo  woiked  Dp  into  srticin  of  fornilnre 
or  raiment.  I  thaU  here  eoasider  the  genera)  principles  <^  the  art,  referring  for  the 
partiealar  dres,  and  peealiar  tnalmeni  of  the  sluA  to  be  dyed,  to  the  different  tinctorial 
nabstances  ia  their  alphahttteal  placet ;  tnch  as  eoebineal,  indigo,  madder,  Ac. 

Dyeing  it  altofiether  a  ebcmieal  process,  and  reqnires  for  iU  dne  ciplanatioa  aad 
prnetice  an  aeqnsintanea  with  the  ptopertiei  of  the  elnnentary  bodi^  and  the  law* 
which  regtilale  their  comblnationt.  It  it  true  that  maoT  operations  ot  this,  as  of  other 
rtcmieal  arts,  have  been  practised  bota  the  most  ancient  timet,  lonft  before  anj  jnrt 
view*  were  entertained  of  Ibe  aalore  of  the  ehanget  that  took  place.  Mankind,  eqasDr 
la  the  ndett  and  moat  reined  itel^  have  alwais  sought  lo  graUfy  Uis  lovi  of  disliaeHw 
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hr  Miakf  their  dms,  MMetinm  tren  tlwir  ikiB.  with  tan^T  toion.    HaMi  «pnbi( 

raiBMBldfcd  Uw^  aod  purple,  kud  nou-let,  •nd  of  tkecpricia*  dyed  ndt  li Iiiiii 

«liMB  indicale  aa  mmII  drfm  of  liKtorial  ikill.  He  eaJMoa  pvple  «bS«  fat  tk«  vorin 
of  the  labetnaele  and  the  TCMraeoU  or  the  bi^li  ininl. 

In  the  trtiete  Ciuco  Fbihtuki,  1  have  titowa  At«n  Pliaj  tbal  the  ancient  Efyptiaaa 
enlLivatrd  ihat  art  wilh  loiiw  degree  of  KienliGc  prcciaioa,  ilnee  Iher  knew  the  OMtrf 
axirdaatf,  or  tbcM  labBtaacei  whicb,  Ibonch  Ihcf  auj  impart  >o  eoiot  tb»in*«l*ei,  re> 
nable  white  robei  (caudida  ttU)  to  abiorb  coloring  drug*  (toianm  terboidibtti  laiii- 
camnlii).  Tyre,  howerer,  «ai  tbe  nalMD  of  auitquiir  whicb  made  d;in?  iu  chief 
oeenpation  aod  ihe  ilaplc  of  in  eomnieree.  There  it  litUe  dmbt  Ibat  purple,  ilie  saenA 
■]nnb(>)  of  rofal  and  Mcerdotal  digaitj,  waa  a  eulor  ditcovered  in  that  cily,  and  that  b 
eonlribntfd  (o  ili  o^lencc  and  grandeur.  Uocner  nuatk*  bo  len  ibe  value  tha«  tim 
aaliquitr  oT  Ibii  dfe,  bj  dMeribiag  his  lieroei  ai  atrved  in  pur|de  mbei.  Pnrple  babiB 
•re  attnUoned  tmaag  tbe  present*  made  lo  Gideon  by  the  IvaelUea  from  the  spoila  of  th* 
kinga  of  Hidian. 

The  jaiee  empkned  for  eoDimnnieatinK  thi«  dye  w««  obtained  rnm  Ivo  diffenal 
kindt  (if  rhell-fiab,  deteribed  by  Pliny  nnder  the  nama  ofimnniniaDd  taocnmn;  aai 
ma  Minuted  fracn  a  amall  tcmcI,  w  aae,  in  their  Ihroata,  ■□  the  BEiount  of  only  oaa 
drop  from  each  animal.  A  darker  and  inrerior  color  ma  alio  proenrrd  by  ermhaag  tk* 
«h<ile  eab*lance  of  the  boecinuB.  A  certain  quantity  of  the  jiiiee  coltecteil  froin  a  tbm 
Dumber  of  ihelli  heiajt  treated  with  learnll  wa«  altoired  lo  ripen  for  three  days  t  aAor 
whicb  it  waa  dilnlcd  with  Htc  limca  ila  bulk  of  wMcr,  kepi  M  a  modeiale  heat  lor  tiz 
dayi  more,  oefafioaaUy  (kimmed  to  aepanle  llie  animal  membranes,  and  whrn  thoa 
clanBed  was  applied  directly  ac  a  dye  to  vbile  wool,  preTiontly  prepared  for  this  pnrpoa* 
by  the  aeiioB  of  line-waler,  or  oTa  apeeica  of  liehea  called  fncoi.  Two  operation*  were 
nqniiite  lo  commoaicale  the  finest  Tyrian  purple)  the  Aral  eooaiHed  in  pluagiag  tte 
wool  into  the  juice  of  the  parparaj  the  second,  into  llu(  of  the  bueeinnn.  Fifty  diaekna 
of  wool  required  one  hundred  i^tbe  former  liquor,  and  two  hnndred  of  the  latter.  Rnm 
timei  a  preliminary  tint  was  gJTcn  with  eocen*,  Ihe  kenna  of  tho  prcaent  day,  aad  tt* 
dulh  recplTcd  DtFrely  a  Galih  ttom  Ihe  prceiooi  aainul  jaioc.  The  euloni  thongfa  pnj^ 
ably  not  aearly  lo  brilliant  a*  Iboie  pradncible  by  oar  CMkiaea],  Mem  to  hare  been  yarf 
danble,  Tor  Plutarch  uy),  in  bii  Lift  t>f  .MtxmiJtr,  (chap.  86,)  Ihat  the  Greek*  tbaad 
in  Ihe  treeauiy  of  Ibe  BLiag  of  Peiaia  a  large  qnaatity  of  purplo  dulh,  which  wai  ma 
beautiful  a*  at  fint,  though  i[  wat  190  years  old.* 

The  difficulty  of  colleciiH  t^  E?*^'  J»'ce,  and  Ihe  tedioni  eomplieatlon  oT  the  dyelaf 
tmMeti,  made  the  pnrple  wool  of  Tyre  to  eipenuve  ai  Rome,  Ihat  in  the  lime  of  Aogns- 
toi  a  poand  of  it  coat  nearlr  801.  of  onr  moaey.t  NotwiihalandinF  tbii  enormons  price, 
■uch  wai  the  wealth  aecnmnlaled  in  Ihat  eapiul,  thai  many  of  the  leading  citizeo*  deoo- 
rated  themselve*  ia  pnrgile  atlire,  till  Ihe  emperor*  amgaled  lo  them*elvES  Ihe  prinlega 
of  wearing  parple,  and  prohibited  it*  oiie  to  every  other  peraon.  Tfai*  prohibition  opcis- 
ted  *o  much  lo  discourage  tbii  enrion*  art  a*  etenlaally  la  aijcaiian  it*  exiinetwn,  8i*i  ia 
the  weslem  and  then  ia  ihs  eaatera  empin^  wher^  howeref,  it  exiated  ia  certain  imperjal 
manufacturie*  till  the  eleventh  ceolury, 

Byeing  wat  Ultle  callivaled  in  ancient  Greece  g  the  people  of  Athent  wore  generally 
woollendreHes  <^  the  nataral  color.  Bnl  the  B«nan*  mnit  hare  bestowed  tome  paina 
npun  t)ii«  an.  In  the  game*  of  the  dien*  partie*  were  dittiagniched  by  color*.  Focir  of 
theie  are  described  by  Pliny,  the  green,  the  orange,  the  gray,  and  the  while.  The  Ibllow- 
ing  iagredieni*  were  need  by  their  dyer*.  A  erode  naiive  alnm  mixed  wilh  eopperai, 
coppers*  iUelf,  blue  vitriol,  ^kancl,  lichen  rocellot,  or  archil,  broom,  madder,  woad,  nnt- 
gall*,  the  teed  of  pomegranate,  and  of  an  Egyptian  aeada. 

Gage,  Cole,  Plumter,  Reanmur,  aad  Duhamel  have  aeveially  made  retearehes  caaitx*- 
inc  the  coloring  jaiee*  of  ahell-fiph  eangbl  on  vanont  thorea  of  Ihe  ocean,  and  have  aas- 
ceciled  in  roimins  a  pnrple  dye,  but  they  found  it  mnch  inferior  to  ihat  furnithed  by  other 
tDeani.  The  juice  of  the  bucoinnm  i*al  bsl  white  t  it  become*  by  eiiwiurelo  air  of  a 
yellowish  green  bordering  on  blue ;  it  afterwards  redden*,  and  finally  changes  to  a  deep 
parple  of  oon*iderable  vivaeiiy.  These  circumttance*  coincide  with  the  ciiauie  deacrlp- 
tion  of  Ihe  manner  of  catching  the  pnririe-dye  ahell-Gih  which  we  poMett  in  the  work  of 
an  eye-witnett,  Eudocia  Macremlxjiliiaa,  dangbler  of  Ihe  Emperor  CoaManline  VUI., 
Who  lireil  in  the  etevcnih  century. 

The  modern*  have  obiained  from  the  New  World  iBveial  dyftdmg*  anknown  to  Iha 
■aeieatt  j  sacb  at  cochineal,  qoercitron,  Braiil  wood,  kigwood,  anaalto ;  and  they  ban 

*  "tawiii  Mbir  this*!,  Ibin  nu  intpl*  oT  HmioH  (!)  ta  tk«  ■■nsM  sT  In  IbHiaMd  ulm*." 
rnM»ck>i  LitM.  IniKlaud  b;  LufKi™*.  Wnii|IuB'i  xliiinB,  laL  i.  p.  MS.]    Bauet  MlthnMa  tte 
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It  MpaiorltT  af  oar  jfM  «nr  ikoM  of  fiwmer  U«M  nwt  be  Merit 
pdir  to  tke  emplaf—K  of  par*  alwi  ud  mIbUm  oT  tit  w  Mprriuu,  caibrr  iloiw  v 
■ixd  wiU  «tbcr  buai  ntatuoM  «4M  (in  to  ow  wmw>  djo^lalb  mMrkaUl 
fcflfc,  donUUtr.  aad  laitn.  Aaolktr  BMpnmmeM  in  drdaff  of  Mm  rtsnl  date  h  Um 
■ppHitio*  to  M«il«  nhalUKM  at  MMalle  eoMpMads,  MKk  ai  PrBwiaa  blo*^  chraot 
rdlov,  maafa^'Mi  bmva,  IM. 

ladiio,  Ike  iaaiHciow  a*i  baaatilnl  prodaet  nt  aa  iatereatiag  Iriba  oT  IrDfikul  plaala, 
wtKk  M  adarUd  to  ftia  tbt  aoat  ataiy  aad  Mtalaotial  of  aU  dre*.  wai  a«uuUr  deaoaa. 
ead  ai  a  daafciVM  in$,  aad  ftrbiddea  to  be  aaed,  br  Mr  padianical  ia  Iba  rei^  </ 
Qaem  BUnbalh.  Aaaatww  pawad  amkofiiiafiMarehmtobarn  both  it  aad  lot-wood 
■  enHT  ^Ta-bMW*  wbara  llwr  aavld  ha  ftaad.  TU«  aM  nsMiaed  ia  fait  Tirae  till  Iha 
liawaf  ChaHaail.i  tkat  i%  Ibr  a  9«M  pan  of  a  etMarr-  AruninerL  igkt  hafaaa^ 
poaid  that  tbe  legUaton  of  Eariand  Mtenaiaed  aneh  ui  aNcetioa  lor  tbair  aaiira  woa^ 
wlik  wfeieb  ^eir  aakad  liraa  aied  to  dfa  Uwir  iklai  ia  Iba  dd  tiow*,  thai  tber  voald 
ainr  aa  onitudMh  d>a^  to  aooe  ia  eampatitioa  wiib  it,  A  aoat  iMlmielJfe  book  aUght 
bt  vritm  {UuftntiTa  aT  Ac  arila  InBieied  apM  ana,  Maiwfc«lara^  ai^  aowatrea,  ia 
wanawBu  aT  Ua  ^Mtaaee  a(  tba  Icgittators.* 

OatMi  ara  doI,  ptoparlf  ipialdB|(,  aMIoriali  Ibej  an  iatpraMioa*  wbieh  we  reeeife 
TiMa  tba  1^1  of  UfW  icOcdad,  ia  a  dacompoacd  atate,  br  tba  auifaeea  of  bodiea.  It  it 
writ  kaowa  Ibal  a  ■^Ule  (aabaaai  aaoabta  of  aa  iadeletniaate  aamber  e.'  'iffcreatlr  cak 
Mad  twfs,  wWeb  belaf  Mfanted  br  Ibe  raAvctlfe  ibree  of  a  nUw  griMm,  .ana  Ike  wttf 
ipoctrmia,  a*  ioafa  diWingatihatle  iaio  terea  aorta  ef  r^ti  tka  red,  uraave,  yellow, 
(TMa,  Maa,  ladifis  aad  vMaL  Hirae^  wb«a  aa  ofaqoa  bodf  appeal*  eotored,  Ibr  «■• 
BHfl^  rad,  we  nr  tbal  it  leBeeu  the  red  rajn  oalj,  er  in  faatoH  alwadanee,  mtied  witb 
■ore  er  loM  of  tbe  wbiH  bean,  which  baa  eaeaped  deoMvaaitioa.  Aeaordtaf  to  thii 
Biaaoer  of  rieviag  the  eolariaf  priaciple,  the  an  of  djreiaf  eoasiitt  in  Sx'as  apoa  (tnSh 
br  loMai  oT  eorpaiealar  eitnetioa,  anhiriMen  which  act  apoa  light  in  a  diMicot  gMoser 
IJmi  the  mrfaeea  of  the  MablkMBtdvet.  Tbe  dyer  oogbl,  therefore,  to  be  raoallar  with 
two  priaciple*  of  optka  I  theint  nfatin  Utba  miitaioof  ealon,aBd  thejecood  to  Ihair 
danltaneoai  coaliait. 

Wheoeet*  Uie  dilleeeet  cokaed  laja,  wUeh  baT«  been  aeparatcd  br  Ibe  P4'uni,  ar* 
totallr  reonited,  iber  lepnidaee  white  U|bi.  It  i*  erkleat,  iku  ia  thit  eooipoeliioft 
af  lutht,  if  aooM  rafB  war*  Ml  oM,  of  if  the  eolorad  laft  be  aol  ia  a  certain  proporlia^ 
wo  itnaU  not  bava  wtaito  liRht,  bat  light  of  a  awtoia  eolar.  Far  eiamplet  if  wt 
aeparaie  the  red  raji  Ana  tbe  light  deeoapoeed  bf  a  priam,  the  reatainiaa  eiriare4 
nr«  wMl  linn  kj  their  omahlaatina  a  peeaUar  blniih  gteca.  If  we  teparate  in  lilM 
■aaaer  the  orange  ray*,  Ibi  reaaining  eolorad  nj»  will  form  bj  tbMr  eowbinatioa 
a  blae  eolor.  If  we  eeparMo  Ooei  Ibe  decnapated  piiaaiallr  l^t  Ibe  mr*  of  gneaiak 
fellow,  the  leauiaiog  eokired  r«r*  will  fiKn  a  (ioleL  And  if  we  irporale  the  lara  of 
y^owbetderiegoaoiaage,  the  ramaiaiac  eolorad  rare  wiHlbrmbr  their  onioa  aa  indigo 

Than  wa  lee  that  mtf  eedoted  light  ka*  ineb  a  rdalioa  wilfa  another  cokired  l^U 
that,  br  BoitiBc  tba  Int  wilk  the  tecnd,  w«  repiodnee  while  light  i  •  reUlion  which  wo 
ecpme  br  nruf  >kat  the  oaa  ia  the  eeaipkiDeat  of  the  other.  In  Ihia  eewe,  rrd  i*  Ike 
eofaplemeota^ euluror Uoiib  greeni  oran^  of  bine)  grecaiik  rallow, of  violet)  ead 
araace  raOow,  af  ladigo.  IT  wo  ail  the  relbiw  107  wilk  the  red,  wa  prodoee  onaiei 
Ike  blao  rar  wMi  Iha  reUow,  we  produce  greea ;  and  Ike  blae  with  tba  red,  we  produoe 
Tiolel  oc  induco,  aeeonting  ti  then  io  more  or  1m«  red  rdatirclr  to  the  bine. 


•diM  end  vlblet  of  Ibe  lolar  •pecimra, 
redaead  to  tbeii  eleBeotorr  eompoBod 


beeanae  wken  newed  lhn>B|h  Iha  priia  ther  are 

IT  the  drcr  trie*  to  reeliie  the  procediag  reaalto  I9  the  mialnie  of  dr«».  bo  will  MKoaed 
oalr  wUbnccrlaia  nwnberef  (hem.  Thaa,  with  ml  end  roUowkocnn  unhcomngei 
with  Ub»  nnd  Tdtow,gr«*ai  with  Mac  and  red,  indigo  or  Tiolel.  TkoM  fkete,  the 
ratalH  if  pfamiee,  knee  led  kin  to  aoadade  that  tkece  are  oalr  tl"**  priBitire  eolor*  1 
the  red,  rellow,  nad  bkw.  If  be  attempla  to  make  a  <rtite,  hf  ap^riag  red,  r*Uow, 
asd  bine  dfca  in  eertaia  qoaatltia*  to  a  while  Maff,  in  imitatioa  of  Ike  phitoeoiihrr'*  ei- 
partnaal  oa  Ike  (ratbaaia  of  tbe  taabean,  far  (mm  toeeeediog,  he  will  deviate  iIlU  further 
hxm  hit  porpoee,  lince  Ike  eioff  will  br  Ihcee  drM  betome  w  darii  eolored  a*  to  appeal 
bUek. 

The  feet  aaal  not,  kowoMT,  lead  aa  to  eappoea  that  in  ttaj  eaea  wkere  red,  yHoir, 
B«d  Uor  are  applied  to  white  eloth,  Uadt  ia  prodaoed.  la  realkri  wbe*  a  liUle  nlUa- 
Martne.  oobalt  blae,  Praiiian  blae,  or  iadigo,  i*  anIiH  to  good*  with  the  vinw  of  giviaff 
then**  bent  peeaMa  white,  if  oalr  a  certain  ptapeMian  be  B*a<  tke  good*  will  appear 
«hller  alUf  tki*  ^dUioa  ikan  bete*  iL    What  hqtpeat  in  Ikii  eu*  t    Tke  dolat  Uh 
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fonm,  with  Ute  brown  rellow  of  th*  soodi,  a  mixture  ttaUmf  to  «fa(te,  «r  )(W  llTnirf 
thai  tbe  jtWcm  of  the  inoli  ■■>d  I'm  Una  logetbcr  were.  For  tbe  ewne  rwtw,  k  ■!>• 
tore  tt  Prunnn  bloc  aid  eoeblnee]  pink  bM  bccD  «f  laie  yeeri  oacd  in  tbe  wbitMiig  M 
Ibe  unriDf  oT  lilki,  io  preftfenee  to  •  pure  Mae  |  Tee  ««  MMnlninf  dotely  the  eukr  at 
tbe  lilb  lo  be  aentntiKd,  it  wm  fbimd  bf  tbe  relationi  of  tbe  eomplemratarT  colon,  tkal 
Ike  violet  wu  nore  coitaUe  Iban  the  indi^  blae  Ibnnerlf  omiI.  Tba  djer  aboaM  know, 
that  wheri  he  applies  cereral  diSieresl  coloring  matter*  to  ttoS*,  aa  yellow  aad  bloe,  lilt 
examplr,  if  ihey  appear  green,  it  is  beeaaie  the  eye  eumat  diMJognitb  the  poiaU  which 
Kflect  tlie  jrellow  from  tfaoce  whieb  reflect  the  Uae  i  and  that,  eooaeqaeatir,  it  ii  oolf 
vbere  the  distiaction  it  not  pOMiUe,  that  a  mixlare  or  combinaliiia  nppeara.  When  WW 
examine  certain  gray  lubalancea,  aneb  ai  bain,  feathen,  ftc,  with  the  mictoacope,  wa 
we  that  the  gray  color  reralta  fram  black  pointa  diuemioated  orer  a  colorlea*  or  (Jighllr 
colored  tarlbee.  in  reference  to  eompoaad  eolort,  tbi*  jnatnuneitt  olgbt  be  nacd  wkk 
•dvaniage  by  the  dyn-. 

Tke  dyer  ihonid  be  •cfjeainted  alto  with  the  law  nf  the  aimoltaneoH  eostraK  «f 
colore.  When  the  eye  Tiewa  two  eukia  doae  akmc* ide  of  each  other,  it  acta  Ih^ 
duiering  moat  in  their  optical  compoaition,  and  in  the  height  <^  their  Idbf,  whea  Lbc  Iwa 
are  aot  equally  pale  or  full-bodied.  They  appear  moat  ditferent  a*  to  their  optical  can> 
poailioa,  when  the  complementary  of  the  one  of  them  it  added  to  the  color  of  the  other. 
That,  pqt  a  green  sane  aloagtide  of  an  ataMte  wnc  i  the  led  eolor  eompkniealatT  cf 
green,  bcios  added  to  the  orange,  will  make  it  appear  redder)  and  in  like  naaacr  lb* 
bine,  complcmeatary  of  orange,  being  added  lo  the  greea,  will  make  it  appear  mora  io- 
tenaely  Une.  Id  order  to  appreciate  Iheu  differeneet,  let  at  lake  two  (creea  ttripet  aad 
two  orange  siripet,  placing  one  of  the  green  ttrlpe*  aear  ooe  of  Ibe  orange  i  then  plaee 
flie  two  other*  to  that  the  green  ililpe  may  be  at  a  diatance  from  tbe  other  freen  itrip«^ 
bat  on  the  tame  aide,  and  the  orange  at  a  diataoce  Cnm  the  other  orange,  alao  on  lb« 
tametidF. 

At  lo  tbe  conlraat  In  tbe  hei|At  of  tbe  tone,  we  may  latiafy  oartelTet  by  takiag  tha 
toae^  No.  1,  No.  2,  No.  IS,  and  No.  16,  Aom  a  gTadoated  pallet  of  redt  i  for  example 
^  placing  No.  2  and  No.  15  ehiae  aloDgaMe,  pnltiDf  No.  1  at  a  dittaace  &vm  No.  X 
on  the  tame  tide,  and  No.  16  at  a  diatanee  from  No.  15  on  tbe  tame  tide, — wc  tbtD 
tee  (if  the  pallet  is  tnffidenlly  lowered  in  tone)  No.  2  equal  lo  No.  1,  and  No.  IS 
•qnal  to  No.  16  <  whence  it  follows  that  No.  S,  by  the  Tieinity  t^  No.  15,  will  appear 
to  hare  lost  aome  of  it*  color)  while  No.  10  will  appear  to  have  aeqaiied  eobir.  Wlw« 
Uacb  or  gray  figure*  are  printed  upon  colored  groand%thea«  fignrea  are  of  the  cnlor 
emptenientai?  of  tbe  fronnd.  Conseqnenlly,  ia  order  lo  jodge  of  Ibeir  color,  wa  matt 
ent  ont  spiee*  in  a  idece  <^  gray  or  while  paper,  so  as  to  alkiw  the  eye  (o  tee  aatbiaft 
but  (he  flinre*;  and  if  wa  wish  lo  compare  Bsorea  of  the  saoM  ndor,  applied  npoa 

nndt  of  ditTcTCDt  colors,  we  can  judge  rightly  of  the  figoret  only  by  incalatiog  llii  iii 
the  groandS. 

The  relattont  of  dyeing  with  the  prinei|det  of  chemitlnr,  eonatitnte  ibe  theory  of  th« 
art,  propM'ly  speaking  j  thii  theory  has  far  its  basis,  the  knowledge — 1.  of  (he  tpedca  of 
bodies  which  dyeing  processes  bring  into  contact  |  2.  of  the  cirkomstaaees  ia  whwb  theta 
•pedes  act ;  3.  of  tbe  phenomena  which  appear  during  their  action  |  and  4.  of  tbe  pro^ 
ertiea  of  the  colored  combinationB  which  are  prodoeed.  These  geaeralities  may  be  tpaci 
led  onder  the  ten  foUowing  heads: — 

1.  The  preparatioa  of  tbe  itnfis  to  be  dyed,  whether  fibres,  jm 
tbe  beodt  of  ligneous  matter,  cotton,  hemp,  flu  i  onl  of  the  animal 
wool. 

i.  Hie  mntnal  action  of  theae  stnBi,  and  simple  bodies. 

3.  The  mntual  action  of  theae  tlnfli,  and  acida. 

4.  The  mntnal  action  of  tbeae  stn&,  and  salifiable  bates,  at  alanina,  fcb 
D,  The  mntoal  action  of  tbeae  itufis,  avl  aslta. 

6.  Tbe  mutaal  action  of  Ihcae  ttnffi,  and  netitral  eompaoada  not  saline. 

7.  The  mntoal  action  of  theae  atuffi,  and  of  one  or  more  definite  caatponada. 

8.  or  dyed  itnfls  eonydered  in  reference  to  the  faslncaa  of  their  color,  mder  tha  i 
doenee  of  heat,  light,  water,  oxygen,  air,  boilingi  with  aoep,  aad  reageids. 

9.  Of  dyeing,  considered  In  iu  connexuns  with  ehcmistrr, 

10.  Of  dyeing,  oonsidered  In  lis  relations  wiik  eakirii^  Bcehaaies,  hydMaliai  m 
Oftieo. 

1.  The  preparatioa  of  stufla. 

The  operatioaa  to  whieb  tliiA  aia  aabjecled  bdbre 
rale  from  them  any  brelgn  mattertt  2-  to  reader  taem  bhir  apt  u 
eoloring  linclnrea  which  tbe  dyer  prtqMse*  lo  flx  open  tbea),  in  order  t 
Kore  i^rteable,  or  more  brilliaal  aspect,  or  la  leMcn  their  teadeaey  lo  asaame  a  a 
appearance  by  use,  which  white  snifaces  so  readily  do.      The  foreiga  mallen  are  « 
aaluimtly  inherent  in  the  tlnflii  or  added  lo  them  in  the  iinnaiog,  weaTing,  or  < 


. .      «  atliBliie  left 

cmn  demua  them,  M I  b»*e  M>Ud  ia  the  anide  BixAtmHO,  wbidi  naf  be  csntnllol  ia 
leftmee  to  Iku  nViKt.    See  alto  &u  and  Woou    A  wMk  bath  oT  «xla  ha*  Ihe  prop- 

aoT  fttpuriaf  WDol  Tor  taking  on  a  wBiToni  d^e,  bat  it  BOit  be  well  rioted  ami  aireJ  . 
«  bdnt  pM  ioio  the  djrr-Tat. 
2.  MoliMl  aetisa  tt  ttaOe  aad  sin]^  bodio. 

ataffi  deaieallT  eoatiJered  beiii«  ocapoaed  of  three  cr-  ftmr  elemente,  alread;  in  a 
■tale  of  rectpraeal  ntnialjoa,  hare  bat  a  feeble  attraclioe  fur  lim^e  aab>tBnees.  We 
know  ia  Chi,  thai  Ibe  latlet  ecnbiac  onlf  wiib  eaeb  other,  or  with  biaarr  oooipaaDds 
•ad  that  ia  the  grcaler  aanber  of  eaaei  where  they  eurt  an  acttoa  apon  more  eomplele 
toapoaadi,  it  b  bf  dinarUng  the  anaatemeat  of  thetr  eleneatt,  and  aoi  by  a  leanlting 
•Sm(t  with  the  whole  t^elher. 

1, 4-  Allhsogh  Mulb  mar  ia  ■  Beaeral  poiat  of  Tiew  be  eeoiidered  U  neutral  ia 
Huioa  1»  eoloriag  reafcnic,  jet  eiperieace  Aavt  that  thef  ai«  aiore  ditpoeed  to  con- 
Mae  with  acU  Ibaa  wiih  alkaliae  coapoaodai  aaJ  that  coaeeqaeallT  their  oatore  teenw 
ID  be  aore  alkaliae  thaa  add.  Bf  Bteepiaj  iif  wool  or  Mher  ttoff  in  a  dean  itale  la 
■a  alkaliae  or  aeid  tdoiiaa  of  baawa  itrcaglh,  and  bj  tarJa^  the  liqoor  aArr  the  ilnff 
■  tik««  oat,  we  Uall  aecertain  whether  there  he  aar  f**!  Uflaiir  beftreen  them,  br  the 
•aintioa  beini  nedei«d  nore  dilate  ia  ea«Kqaenec  of  Ibe  abttiaetioa  of  alkeliae  or  acid 
fartielee  fron  it.  Wool  and  dik  Ihu  imsened,  alntnel  a  pottioa  ef  both  polpharie  and 
aieiialii  actdai  bat  cotton  aod  flax  imbibe  the  water,  with  ilu  rqection  of  a  porlion  of 
the  aeid.  The  acid  maj  be  again  taken  from  tba  gtiifb  bf  wathiog  them  with  a  aulSeieat 
faaMiiT  of  water. 

S.  The  affinilf  bclweea  ealine  bodiea  aed  ttnfla  raaf  be  aicertained  in  the  nnM  waf 
ta  that  of  aeidt,  b;  planging;  the  dry  aloA  into  aolationa  of  the  aalli,  and  delersiioint 
the  denulT  of  the  lolution  before  ihe  immertioo,  and  after  wiiltdnwin;  Ibe  itaBs. 
Woc-I  ahairaeta  alom  from  itt  aolotioa,  but  il  Rivs  it  all  oat  again  lo  boiling  water. 
Tke  •olpbatet  of  prolMjile  of  iron,  of  topper,  and  liae,  retotnblc  alum  in  thii  reepeeU 
Wbm  dIk  ia  ttceped  fin  aome  time  ia  aolotioa  of  protoaalphale  of  troo,  it  ahelraett  the 
Ufd'!,  gela  tkerebf  dfed,  and  learea  Ibe  lolalion  acidnlooa.  Wool  put  io  conlacl  wilh 
cream  S[  tartar  deeompoeei  ■  portion  of  itt  it  abeorbt  the  aeid  iau  it*  porea,  and  lea*e* 
a  BoMial  talt  ia  the  lifaor.  The  atadf  af  Ibe  actio*  of  taltt  npoa  itnS*  it  at  ihe  pret- 
eal  i»j  Ihe  Iboadalioa  of  the  theorr  of  dreing  t  and  aome  of  them  are  enptojed  ioim*- 
diatelf  at  dreJntgt. 
9,  Malaal  aelioa  of  ittl^  aad  neutral  eompoundt  not  taliae. 

Sareral  aelphorela,  aueh  aa  thoee  of  aneaic,  lead,  copper,  aatisMnTi  tin,  are  naeepti- 
ble  of  bdn«  applied  to  aluK,  aad  of  dTriec  Ihrm  in  a  more  or  len  fail  manner.  Indift^ 
kemataae,  hreiiiioe,  carmine,  and  the  peealiar  coloring  priadplea  of  manr  djea  belong 
to  Hii*  diTidM. 
7.  Mnlnal  action  of  gooda  wHh  ana  or  more  de&nlte  eompoanda,  and  dre-tyfTa. 
I  tbt'I  ooaaider  here  in  a  Uieor^cal  pciat  of  Tiew,  the  matt  geoeral  rctnlta  whieh 
a  eeclaia  aumber  of  organic  eoloriog  matter*  preaent,  when  applied  upon  itnJb  bf  the 
djwr. 

Imdiga.  Thit  dfe-drug,  when  lolerablr  food,  contain*  half  it*  weight  of  iadiitoline. 
The  eoM  rat  in  prepared  eonmoelir  with  water,  eoppenu,  iadi^  lljae,  or  aoowtimet  car- 
boanle  of  loda,  and  it  need  almoat  cxdoaiTdr  for  cotton  and  lioca  i  immersion  in  ecida- 
lated  watei  ^  oeeajioMtllf  had  reeourae  to  G>r  remoTing  a  little  oiyde  of  iron  whieh 
alUechci  ittdf  to  the  cloth  dyed  in  thit  nt 

The  indigo  nl  fbr  wool  and  dlk  it  mounled  eielatirelr  with  indigo,  good  potatbet  of 
commerce,  madder,  and  bran.  In  Ibi*  nt,  the  immediate  prindple*  with  baie  of  earboa 
and  hrdrogen,  tueb  at  the  eitraeta  of  madder  aad  bna,  perfona  the  diaoiTdiiing  foae- 
tio«  of  the  eoppent  in  the  eold  Tat.  The  peatel  Tata  require  tnoet  tkiU  and  experience, 
ia  eoaacqaence  of  Iheir  eamplexii]r.  The  greatest  diflicalty  oecura  in  keeping  them  in  a 
feci  condition,  becauae  the;  mr  progresaiirelf  at  the  djeing  goe*  on,  by  Ihe  abatractioa 
ef  the  indigotine,  and  the  modtfietlion  of  the  fenneotable  nailer  employed  to  diwifg*. 
Dale  Ihe  indi^.  The  alkaline  matter  alao  cbangci  by  Ihe  action  of  the  air.  By  the  aue. 
ceedre  addilioni  of  indigo,  allitti,  kx.,  thit  Tit  becomci  Tciy  difficult  to  manage  with 
profit  and  sucecm.  The  great  affair  of  tbe  dye  '%  the  proper  addition  of  lime ;  loo  much 
or  loo  little  being  equally  injarion*. 

Sulphate  of  indigo  or  Saxon  btee  ia  uaeo  also  to  dfe  tilk  and  wool.  If  the  woola  bt 
ill  toited,  it  will  ihow  their  diSerenee*  by  the  ineqaaliliej  of  the  dye.  Wool  dyed  ia  thit 
bath  put  iato  water  Maiaied  with  •nlphoreied  hydrc^en,  become*  toon  colorleti,  owing 
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Tbe  ynqmltei  eT  kemlina  cxphim  the  mode  of  ndnfc  tofiwaad.  Wbea  tnA  «« 
tjti  in  ib«  infii^-lon  or  ileeMtjiHi  of  thia  wood,  ander  tbe  i>flaeBce  of  ■  bue  whidt  m>b 
apon  lh«  hpin>l<Ke  in  tb«  taKoner  of  an  tOuli,  a  bliw  iji,  borderini  upon  tnlcl,  it 
ablained.  Sach  ia  th«  proeen  (iir  djieing  cotton  and  wmri  a  higwimd  blw  b]r  mean*  «f 
vcrdiETU,  crydalliied  acetala  of  cxtpper,  and  acetate  of  ahnjina. 

Viitu  tir  dr«  a  atuff  rellow,  red,  ororaaie,  we  have  slwaTi  brifht  tintig  vith  hiae, 
.  w«  maj  hare  a  Terr  dark  ihide,  tat  tomewhal  violet  g  the  proper  bjaek  can  be  oblaiaed 
onlf  by  using  (be  ihree  colon,  blue,  red,  and  fellow,  in  proper  proporticn*.  Henee  ve 
can  explain  how  Ihe  tEnti  of  fellow,  red,  oranee,  blue,  firen,  and  violet,  dm;  be  bn>«a«d, 
by  eppljin;  lo  Ihem  one  or  two  colors  whieta  along  witli  tbemsdvei  would  prubMe 
blacli ;  and  alao  we  ma;  explain  the  nature  of  that  varielf  of  blaeki  and  grafl  whiefc 
•renu  lo  be  indeflnlu.  Nutgalla  and  iul|diale  of  iron,  io  frequenltj  onplored  fbr  (be 
black  dye,  give  only  a  violet  or  blaiidi  gray.  The  pynilignite  of  iran,  which  oonlidai 
a  brown  cmpyrenmalfG  matter,  frivei  ">  atafl*  a  brown  lint,  bonlerinK  upon  greeniah 
yellnw  in  the  pale  buea,  and  to  ehcflnut  brown  in  the  dack  one*.  By.  galling  cMUMl 
■nd  ntk,  and  givini;  them  a  balh  of  pyndignite  of  iron,  we  nay,  afler  uobk  alleraa- 
ttona,  dye  Ihem  black.  GalU,  logwood,  and  a  aah  of  iron,  prodoee  nerdy  a  very  deep 
violet  Udc;  but  by  boiling  aad  expoaure  lo  air,  the  hemataie  of  iitia  is  cbingcd,  becom- 
ing red-brvwn,  and  fkvora  the  prodnction  of  black.  Galls  and  Alli  of  copper  dye  stnfla 
an  triivc  drah,  logwood  and  mitaof  copper,  a  violet  hinei  henee  their  eombinaliofl  aboold 
prodace  a  black.  In  uiing  inmach  ai  a  BubMitnte  (or  galls,  we  shonld  lake  Into  actonnl 
the  proportion  of  yellow  natter  il  coalain*.  When  the  best  potsible  Uack  is  wanted 
«pon  wool,  we  mast  give  the  MofT  a  foandalioa  of  jndiitD,  then  past  U  ioio  a  bath  of  log- 
vrbod,  snnineh,  and  proto-snlpbate  of  iron.  Tlie  lOmach  may  be  reptaeed  by  one  Ikiid  at 
Its  weitihi  ot  nnlgalh. 

S,  Of  dy«d  slaffi  eoniidered  in  relerenee  to  the  fastness  of  their  colore,  when  expoaed 
to  water,  light,  heat,  air,  oiygen,  boiling,  and  reafenis. 

Pnre  water  without  air  ha*  no  action  upon  any  properly  dyed  stuff. 

Heal  favors  Ihe  aclioe  of  eertain  ozyveniied  bodies  upon  the  carbooaceoiu  and  hydm- 
genoni  eonstilnenu  of  the  stuff  i  as  a  seen  with  regard  lo  ekrumic  add,  and  peroxyde  of 
Buntanneupm  eotlon  goods.  It  promotes  Ihe  solvent  aelion  of  water,  and  itevenaffectt 
•ome  colors.  Tbas  Prosslaa  bine  applied  to  silk,  is  redneed  lo  peroxyde  of  inm  by  Imk 
bofling. 

Light  wiihoBt  eonlaet  of  air  affeeti  *ery  fe«  dye*. 

Ovygen,  Mpecialty  in  the  nascent  iiate,  ia  very  powerful  npon  dye*.    See  Buucanta. 

The  aimoiphere  in  a  tomewfaat  moist  stale  affect*  many  dye*,  at  an  elevated  icm 
peralnre.  Silk  dyed  pink,  with  safflower,  when  heated  to  400*  F.,  beeouea  of  a  dir^ 
while  hue  in  the  course  of  an  hoar.  The  violet  of  logwood  npon  turned  wocJ  becotpea 
of  a  dnil  brovm  at  the  same  temperature  in  (be  same  lime.  Bnl  both  stand  a  heat  of 
300*  F.  BraEJl  red  dye,  turmeric,  and  weld  jelbw  dyesi,  display  Ihe  tame  pheiMmcn*. 
Tliese  facts  show  ifag  great  fliiiy  of  eulai*  eomnonly  deemed  lender.  The  staffs 
become  affi-eird  lo  a  certain  degree,  under  the  same  circumstances  as  the  dyei.  like 
alterabiliiy  seven  of  indiio  in  the  air  is  show*  in  Ihe  wearing  of  pale  blue  clothe* ;  in 
the  dark  blue  chMh  there  is  such  a  body  of  color,  ihat  it  resists  proportionally  iMgcr  ) 
bnt  the  intms  iif  coats  exhibit  Ibe  effect  very  distinctly.  In  stUc  window  curtain*,  wbicb 
have  been  long  exposed  to  the  air  and  light,  the  stuff'  ii  found  lo  be  decomposed,  as  w«U 
at  the  color. 

Baiting  wns  forvieriy  preseribnl  ia  France  a«  a  test  of  ikst  dyes.  Il  consisted  te 
potting  a  sample  of  the  dyed  goods  in  tniliog  water,  holding  in  solutioa  a  deienninau 
qonntiiy  of  alum,  tartar,  soap,  and  vinegar,  be.  Dnfay  improved  tbai  barbaiioa*  lest. 
He  considered  Ihal  fast-dyed  dolh  conld  be  recognised  by  resislingan  exposare  of  twdvc 
hours  to  the  sunshine  ^  summer,  and  lo  the  midnigbt  dews;  or  of  sixteen  days  in 
winier. 

In  trying  the  stability  of  dye*,  we  may  offer  the  (bllowing  rnle*  >— 

That  every  stuff  shonM  be  expoeed  to  the  light  and  air  (  if  it  be  intended  lo  be  vrom 
abroad,  it  nhookl  be  exposed  also  to  ihe  wind  and  rain ;  that  tarpets,  moreover,  sboald  ba 
■nbjeeted  to  friction  and  pulling,  lo  prove  their  lenaeiiji  and  that  dolbs  lo  be  washed 
shonH  be  expoeed  to  the  aelion  of  hot  water  and  *oap. 

In  einmininR  a  piece  of  dyed  cotton  goods,  we  may  proceed  as  follow*  g — 

Soppoec  itt  color  in  be  orange-brown.  We  find  first  that  it  imparl*  no  color  lo  boil* 
Ing  water  j  thai  prDtachlorkie  of  tin  takes  out  its  colori  that  plunged  into  a  nolatio* 
of  ferToprussiate  of  potash  il  becomes  blue  g  and  thai  a  piece  of  il  beiu  burned,  leaaea 
a  lesidniiin  of  peroxyde  of  iron;  we  may  thence  eoadade  thai  Ihe  dyeing  natter  ia 
peroxyde  of  iron. 

Suppose  we  have  a  Une  staff  which  may  have  been  dyed  either  wilh  indigo  or  with 
Preseian  blue,  and  we  wish  lo  know  what  il  will  become  in  nic.  We  inquire  firal  ioU 
the  nalnre  of  the  blue.    Hot  water  tUghtly  alkaline  will  be  eoloied  blue  by  it,  if 
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nu,  bat  il  ^ill  beeoDK  jtllow  hj  oUrie  Kdd.  BoiUnf  waier,  wilboat  beeomiag  colored 
lltd(  ViUdartrDTlbaPnuduUMlT*!  u  alkaliaeWMcr  will  ooiTnt  iw  color  »tDu 
iTM  r««  Itat;  nitrin  acfal,  wbivk  *■!■«•  the  Migo  dye  Trilow,  makrt  that  oT  Pnatlaj 
time  gma.  The  liqaor  ictaltiMt  fton  haOiaKBlfcaliae  «aur  cml  Ike  PnMiM  Use  clotk. 
«il  oBKn  niphau  cf  kM  iMs  Pnwtaa  Mb«. 

9.  DiviMaa.    Or  dTcia^  Tlemd  In  iu  kUiIm  to  ebemUry. 

Tha  pbaaomtna  of  djdag  haTs  been  aMribed  to  Tcrj  diferant  eaoKs ;  hf  aa«  tbcf 
acre  MppMed  to  deprad  apoa  BMchaaical  caaH^  a*d  by  other*  nraa  the  Aireei  IVoib 
wUeb  ehemkal  etfeet*  tow.  HelM,  in  confbtmltf  wU  tbe  fint  uode  xT  mplaaalion, 
Aoatht  tbal  tbe  art  oT  ijtuf  eoaaiUed  eMealUllr  in  openiag  the  pom  tn  ordti  ta  Mtnll 
«alaria(  nalten  into  tbon,  ud  Ui  Ii  Ibem  tlwre  bjr  cooUac,  or  br  neam  oT  ■  mwdaat 
iiMtiai  il  to  act  like  a  eeiaent. 

Daikj  in  173T,  Brr^iaana  b  TTn,  Kaeqaer  ih  t77B,  and  Bertbollel  ia  ITM,  bad  r»* 

-  w  l»  ebamml  aSaiiie*,  to  eiplalR  the  Bxalloa  of  the  eolorin;  prindplit  DpoaHnA, 


I  pecb,  aanoito)  m  bf  tbe  taterven- 
fere  eMti  a     '  —      -    ■■ 


»  a  Mit,  vbicb  were  caOed  mordaat*.  Whea  bodiea 
■  atnaetioa  aaUiaf  partiehi  •(  tbe  auna 
aainre,  wneiner  wnpie  or  eomponiw,  lo  rorm  an  a^gr^ale,  or  to  an  Mmitj  whicfc 
aaitci  ihe  particle*  of  diBmm  aatwc*  tofbna  then  iato  a  cbenkal  enaipoaad,  (belt 
Mica  are  in  apparent  coalMt.  Thi*  bappeni  pr«ei«elir  la  all  ihe  e««e«  u**  the  matnal 
aetKM  of  bodiet  in  an  operation  of  djeia; ;  ir  IbeEr  par1iel<t«  were  not  in  appareat  eon- 
laot,  (here  wonld  be  ahaolaldr  ao  ehBB|«  la  iheir  reipaetive  eoadilioa.  When  we  •«• 
•taSa  and  netallic  mjdea  ia  appami  eonlaet,  fonn  a  nutoal  naion  of  frmtrr  or  kca 
Jbne,  we  nanot  Ibervfhre  help  tcferriMt  il  to  aSaitj.  We  do  not  know  bow  uanj 
diec  mar  be  died  npoa  the  taow  piece  of  elMh]  bat  ia  the  opcratloM  oT  the  dre-booaa 
ufieientlr  complex  coopoaada  ara  rormed,  tiaco  tbe;  are  kIwits  ilalli,  eompoaad  of 
three  or  fbor  dcnesTi,  whiek  are  caaibtard  with  at  lead  Uanr?  neid  or  harie  eom- 
poaad* :  with  iimple  nil*  eompooaded  IbeouclTCi  of  two  immedUle  principle*  at  leatt 
hinaiy;  witb  doabie  nil*  eompoaed  of  tworimple  mIUi  aad  flnallr  with  oigiaie  dre- 
~  ~     DBlaioins  three  or  fiicir  dementi.      Wa  aaf  add  that  diffrmt  apecie*  beloniiaf 


feneral,  not  to  I^e  plaea  im  ddaito  proportioaai  Ibo^h  there  are  probaUr  aoio* 
eieeptioaa. 

We  ma;  condade  Ihia  bead  b;  remarklof,  that,  bealdei  the  MnlT  aal  Ihe  colorlag 
■after,  it  i*  doI  ai  m  w>ij,  la  dj'aiogi  la  dictiognith  a  third  badT,  under  the  name  of  rmT' 
iaal  I  fur  Ihe  idea  of  mordant  doca  not  reit  apoa  aaj  delniie  Taci  g  the  bod;  to  which 
IU«  aaia*  ba*  been  pven  bein^  caaantlallr  onlj  one  of  the  immediate  principle*  of  the 
CDlarsd  combiBalina  wtiieh  we  wiah  to  fli  apoa  Ihe  tlnS*. 

10.  Diviiioa.  Of  dfeiag  in  it*  relalioB  with  calorie,  mechanic^  hjdranliea,  pnenmatle*, 
aadoplk*. 

Djiii^  hatha,  or  capper*,  are  heated  dircctlr  bf  a  raraace,  or  by  maani  of  (team  eoii> 
dided  in  a  pipe  from  a  boiler  at  a  certain  diilBnee  from  the  balb.  In  the  Brat  e*»i>,  the 
Tcaaelt  areidmo*t  alwap  mad* of  copper;  aolf.  In  apedal  ea*e*,r'ir  theacarlet  and  toaM 
delicate  ailk  dfef^of  liai  in  ijte  •ecoad  caae,  the;  an  of  copper,  iron,  or  wood.  A  direct 
Ire  ia  more  eeoaooiieal  tbaa  beallos  (teaia  (dpet,  where  there  i*  oolf  one  or  twn  baths  to 
heat,  or  where  the  labora  are  often  impended.  Madder  and  indifo  rata,  when  heated  bf 
tteaov  bare  it  either  admitted  direellj  into  ibe  Hqnor,  or  made  to  eirealato  Ihroof  h  pipe* 
ploaged  into  il,  or  between  the  copper  and  aa  enerioc  iron  or  wood  case.  See  Ihe  end 
af  thiaaniele. 

ETenrthini  elae  beint  eqaal,  dreingwith  heat  preacntuftwerdincillies  towardioUala- 
ia«  aa  erenlr  color,  iban  dfeiati  ia  Ibe  eiilil ;  the  reason  nf  which  ma;  be  roond  ia  Ihe 
fcllowins  AtM*  t-'Tbe  air  adberin*  to  the  mrfaee  of  itafl>,  and  that  inlerpnaed  belwrea 
Ike  flbrra  of  Ibeir  coaititaeBt  yama,  ia  mnre  eadlj  eilrieatcd  ia  a  hnt  balh  than  a  cold 
aoe,  and  tbaa  allow*  Ih*  dje  liqvar  to  penetrate  nore  eaiilT  into  their  inleriur  i  in  ihe 
Kcoad  place,  the  enrrent*  which  uhe  place  in  a  hot  bath,  aad  which  tend  inecManitr  to 
reader  it*  eonienta  nninirm,  bf  renewing  eonrinualli  the  alcaia  of  liquid  in  eonlad  with 
the  Btufl',  eoniribulc  mainlj  to  render  [be  dyelni;  erenlr.  In  cold  dyeinK,  it  it  neeestarr 
to  itir  np  the  birh  from  time  to  time  t  aail  when  goods  are  Bnl  pat  tn,  the;  mast  be  ear«* 
rnllr  dipped,  then  lalcea  oat,  preaced,  nad  wrang,  tcverai  lime*  in  laeeeaaion  lill  Ihef  be 
aaUbrtnlf  BniateBed. 

"nm  Deehaaical  relaliona  are  to  be  fnnnd  in  the  apparatni  emplnyed  fbr  wincins, 
dring,  and  preninf  the  foods,  a*  we  hiTe  described  noder  Calico  PaiNrtito  anil 
BaNDANA.  The  hTdmnlie  reUtioaB  refln-  to  tbe  wasb-whedla  and  other  sitnilar  ap. 
'    "  '  lat  it  givea  ander  the  auna  article*.      Tbe  optical  rdalloni 


,t,zec.y  Google 


haf«  been  alreadf  eouIdEred.    In  the  teqncl  oT  ihi*  Htiele  as  aMcnatie  during  tit  «i 


M  oT  nlntioiw  oT  naliTc  d^c-atn^  nmr  be  divided  bto  two  eUnet,  la  reftr- 
cnee  io  Iheit  hsbitnde*  wilh  tbs  oxygen  of  the  Ktmowhere  g  aueh  •■  eontiane  MecntiaUr 
aDBllercd  in  the  ur,  and  inch  m  inffer  oxydallon,  UM  therehr  preeipitale  s  deWrmuiBte 
.  eoloriti^  DiKllpr,  TbE  dje*  contained  Id  the  utalerj  infutioM  of  the  diflerent  TeveUUe 
and  aninut  intntancei  which  do  no!  bdonf  te  the  Meood  tlaM,  are  frttitj  atta^ed  (a 
(heir  nlrents,  and  quit  Ihcm  readil}  (br  an;  oUier  bodkn  that  poBsraa  an  ailraetliHi  lix 
Ihem.  On  this  principle,  a  decoction  of  eoehinaal,  logwood,  braail  wooil,  or  a  Mlarioa 
of  sulphate  or  indito,  bj  digniion  with  powdered  bone  black,  1o»e  their  color,  in  eoiw- 
qoeoce  of  Ibe  coloring  partielet  combining  by  a  kind  of  eapillary  aiinction  viih  the 
poiTHU  carbon,  wilhoal  andcrgoing  any  change.  The  lamc  Ihini  bappeni  when  well- 
■eonred  wool  is  steeped  in  luch  colored  liquids ;  and  the  color  which  the  wool  ainnmra 
br  ita  altradloii  for  the  dje,  is,  with  regard  (o  most  of  the  above  colored  tolntioiu,  but 
GnUc  and  TuBitiTe,  since  the  dre  maj  be  again  abMracted  by  copious  waging  vith  slinple 
water,  whoac  attiacliic  ToTce  IhercTi^  otenxnnea  that  oT  tU  wod.  The  aia  of  a  hif^ 
IcmpeTBlare,  ittdeed,  it  requisite  for  Ihe  abiiraction  of  the  color  from  the  wool  and  tha 
bone-bladr,  probaUy  by  enlarging  the  aise  of  the  pores,  and  iaereatiag  the  tolTcot  powei 
of  the  water. 

Those  drs-batha,  on  the  oootrarj,  whoae  eoloring  tsaller  Is  of  the  natnrc  of  citractire 
cr  aputh^me,  rorm  a  faster  combiaation  with  staSa.  Thoa  the  jcllow,  fawn,  and  brown 
d;es,  which  eonlaia  tannin  and  eitraetiTe,  become  axygenaled  by  conlacl  of  air,  and  En- 
•oluble  in  water!  by  which  meant  they  can  impart  a  durable  dye.  When  wool  is  impivg- 
aated  with  decoctions  of  thai  kiad,  its  porrsget  charged  byeapillarity,  and  when  the  liquid 
becomes  oxygenated,  they  remain  filled  wiifa"  ■  color  now  become  insolnblc  in  water.  A 
similar  change  Io  iuKdnbllity  ensuea  when  Ihe  yellow  liqnor  of  the  indizo  val  gelsoiydiMd 
la  the  pores  of  cotton  and  wool,  into  which  it  had  been  introduced  in  a  fluid  stale.  The 
same  change  oecnra  when  protosulphale  of  iron  is  converted  into  nersi'l phi te,  with  the 
dcpoiition  cf  an  Insolable  peioxyde  in  the  sabstanee  of  the  stufi.  The  change  here 
effected  by  oiydatiou  can,  in  other  eircnmslances,  be  prodaced  by  acids  which  have  the 
power  of  preeipilaliag  the  dye-stuff  in  an  insoluble  state,  at  happens  with  deeoclioa  of 
Ail  lie. 

Hence  we  perceive  that  the  dyeing  of  (htt  colors  restt  upoa  the  principle,  that  (k* 
eoloit  dissolved  in  Ihe  vat,  daring  their  union  with  the  atuff,  should  suDer  such  a  change 
as  to  become  insoluble  in  their  former  menstruum.  The  more  this  dye,  as  altered  in  iU 
anion  with  the  stuff,  can  resist  other  menitma  or  agents,  the  foster  ii  will  be.  This  is 
the  esteotial  difference  between  dyeing  and  painting  t  or  aj^ying  a  coat  of  pigment  de- 
void of  any  tnte  affiniiy  for  the  snrftee. 

If  we  mil  a  clear  infusion  of  a  dyn  with  a  amall  quantity  of  a  solution  of  an  earthy 
m'  mclallic  salt,  both  in  water,  Ihe  limpid  liquids  soon  beoome  turbid,  and  there  grvd- 
nally  sobsides  sooner  or  laler,  according  to  the  nature  of  the  mixlnre,  a  cukHrd 
precipitate,  roosistiag  of  the  altered  dye  united  wiih  a  basic  or  subsall.  In  this  eom- 
poond  the  coloring  mailer  seems  to  act  Ihe  part  of  an  acid,  which  is  saturated  by  a 
amall  quantity  of  the  basis,  or  in  its  acid  retatiunahip  is  feeble,  so  that  il  tin  alto 
eomhiue  with  acids,  being  in  reference  to  thsm  a  base.  The  decomposition  of  a  salt,  at 
alum,  by  dyes,  is  effected  principally  through  the  formation  irf'  an  inioluUe  aubMlt, 
with  which  the  color  eombines,  while  a  supei«alt  remains  in  the  bath,  and  modifies,  by 
iU  BOlvenl  reaction,  Ibe  shade  oT  the  dyed  stuff.  Oycd  stuffs  may  be  con^ered  aa 
composed  of  Ihe  fibrous  body  intimately  associated  with  Ihe  coloring  mailer,  the  oiyde, 
and  acid,  all  three  consliluting  a  compound 'salt.  Many  persons  have  erroneonslj 
imagined,  that  dyed  goods  contained  none  of  the  acid  employed  in  Ibe  dye  balh;  but 
they  forget  that  even  potash  added  to  alum  does  not  throw  duwn  the  pore  earthy  basis, 
bat  a  snhsaH  j  and  Ihey  should  not  asoribe  to  eoloriog  matter  a  power  of  decomposilloB 
at  all  approaching  to  tbal  of  an  alkalL  Salts,  eoutainu^  stroBg  acids,  saturate  a  verr 
large  quantity  of  eokring  matter,  in  proportion  to  tb«r  place  u  the  scale  ot  ehemicu 
eqaivalents.  Here  bates,  such  at  pure  alnmiaa,  and  pace  oxyde  of  tin,  have  no  power 
*    ecipitating  coloring  matter  i  whea  they  seem  to  do  so,  they  always  contain  soma 


of  precipi 


Ehich  salts,  lherefore,as  have  a  tendency  to  pass  readily  into  Ihe  basic  state,  are  pcea- 
Uarly  adapl»]  to  act  as  nnrdanlt  in  dyeing,  aiKl  to  form  iralored  lakes.  Magnesia  affords 
at  fine  a  while  powder  as  alumina,  and  answers  equally  well  to  dilute  lakes,  but  it» 
tolnblc  sails  cannot  be  employed  to  Ibrn  lakes,  because  ihey  do  ool  pass  into  the  basic 
ttale.  This  illustration  is  calculated  to  throw  much  light  upon  dyeing  proeesso  in 
general. 

The  eohir  id*  the  lake  dcpeods  very  much  upcm  the  nature  of  the  acid,  and  the 
basis  of  Ihe  precipitating  talL  If  it  be  white,  like  alumina  and  oiyde  of  tin,  the  lake 
wlD  have,  more  or  less,  the  color  irf"  the  dye,  but  brightened  by  the  lefleclion  of  white 


^^AiH  tbabMMi  wUU  IW  diflcTciKc  of  the  acid  oeeaiiDU  adiftrmM  la  Ike  bM. 
The  eolored  bun  imnol  more  or  Icm  of  ibeir  color  to  tlM  lakM,  not  aarelj  is  virtor  at 
IWir  owe  linla,  bat  of  their  cbaoMal  kiiob  apoa  ibc  dje. 

Dpnn  IhcM  prtBciplia  m  crineoa  precipitate  n  oWaiaed  fhm  iefotiow  of  eoefaineel  \f 
•hlH  Hid  nil  oT  li>,  which  becona  ■eiitat  h)  the  eiUilioa  of  tartut  t^  MCOtc  (rf 
load,  a  violet  Uae  pncipiiMe  k  oMaiaed,  which  ii  danUe  la  the  air  |  bf  noriate  of 
UoM,  a  piak  brawn  preoipttaM  hlli,  which  woa  beeowM  blade,  aad  at  laM  dirty  greea  | 
Iqr  the  lolatiini  at  a  rcmciaoM  tali,  the  prteipilatet  an  dark  Tialat  aad  black ;  and, 
:b  like  Btaaaer,  all  ether  nk*  with  carthr  at  mMtXm  baaae,  aflbrri  dinrtiiie*  of  tbadi 
with  McUncal.  IT  thw  dye  Maff  be  diMolved  ia  weak  waier  of  aoMnoaia,  and  b«  pra- 
tipitalcJ  with  acetate  of  lead,  a  gnen  lake  ii  obiajaed,  which,  after  eone  time,  wiR 
heenmc  f  reea  oa  tke  niAee  1^  enataet  of  air,  bat  violet  and  blue  beaeatta.  Heoee  It 
appeara,  that  the  ihada  of  color  of  a  lake  imyoA*  apoa  the  .Jrgree  of  oirdiiion  or 
ebajige  td*  the  color  eaond  b^  (he  acid  of  the  piedpitatias  mIi,  npoa  the  d^ree  ^  oxjp- 
datioa  or  color  of  the  oiyda  which  cnlen  ialo  aakin  with  the  dj<^  and  apoa  it*  qBaatitr 
ia  reft(e>ee  I*  that  of  the  coloriag  priaciple. 

8«h  Uca  tie  the  dittealtlr  lolable  talu  which  eonttilala  the  dfeiag  materiali  of 
Mafla.  Their  partidei,  howerer,  fbr  the  parpoaea  of  djreinf ,  mut  niM  ia  a  lUle  of 
eslreatelj  fine  diiiaioB  in  the  bath  liquar,  ia  order  that  Iher  laaT  oeneir^e  aloag  with  It 
iato  Ike  ninale  porca  of  textile  Ibrea,  tnd  tU  the  earilire  obaerred  b;  meini  of  the 
■iemaeope  ia  tlu  fllameBla  of  wool,  ailk,  coHoa,  and  lax.  I  haire  eumiDed  tbrae  MuAi 
vitk  an  Mbromalie  Bueroeeope,  and  flad  that  when  ther  are  pcopeitr  dfed  witb  (kit  col- 
an,  the  interior  oT  their  labalar  leiiare  b  Blled,  oe  liaed  at  laait,  with  coferiag  matter. 
When  Ihe  bath  eontaiai  the  cobrinf  partielc*,  m  Badjr  divided  that  Ihej  can  paM 
throagh  fiKeriag  paper,  it  ia  capable  of  dfeiaf  i  bat  if  the  inRiiioa  mixed  with  iti  mor- 
duu  he  loeculeni  aad  rtadf  to  anbnde,  it  ii  anfit  for  the  pnrpoae.  In  the  latter  eaae, 
the  ingtedientt  tS  the  dye  lUve  already  beeome  asgrcfaied  iato  eomponnda  loo  cubereat 
and  too  groai  for  enteri^  into  eomhiaalioa  with  fibroot  ttoA.  ExIraeiiVB  maitrr  aad 
taaaia  are  partiealBrist  liable  to  a  ehtam  of  thit  kind,  by  the  pndoond  action  oT  beat  ia 
the  hath,  Heoee,  alao,  m  afltaliae  tolalioa  «f  a  eekwing  mailer  aflbida  no  weTal  dye 
hath,  wheo  nixed  with  the  tolotioa  ef  a  nit  haiiaf  an  withl  or  metallie  baiia. 

Then  eircMMlancea,  whiefc  are  of  freqaaat  occarreaee  Ja  the  dfe-hoote,  render  it 
■acettaty  alwayt  to  have  the  laky  natter  in  a  aomewhal  tolablr  ooadilion,  and  to  effect 
it*  preeipitatkia  within  Ibe  porca  of  the  ttaA,  by  previoaalr  imprcf  nnling  Ihem  with  ita 
aaline  aolalioot  by  Ihe  aid  id'  heal,  which  faeililatei  their  iotrodDCtion, 

When  a  aMrdaal  ii  applied  lo  a^  alaff;  the  portion  of  it  rcMMoiaf  apoa  the  laiftc* 
tt  the  fibre*  tboold  be  removed ;  tinee,  by  ii*  eooihiaaiiaa  wiib  the  eajorinf  mner,  it 
wookl  be  apt  to  fwin  an  exienwl  cnat  of  mere  pifmeat,  which  woold  bhick  ap  tha 
pDre%  obetraet  the  eatnace  of  Ihe  dye  into  the  interior,  and  alao  eibaaM  lo  ao  pnrpoae 
the  dyeinc  power  of  Iha  bath.  For  Ikia  reaaoa  the  ataA,  after  the  applieatioa  of  tha 
■KRdaat,  are  drained,  tqaeaied,  waahed,  and  aoaietiatef  (parttenlaiiy  wiih  cotton  tad 
liara,  ia  calico  pHniiaf )  ereo  hard  dried  ia  a  hot  Move. 

The  wli—  mardaott,  mcraoTer,  tboold  aot  Irf  general  poaaenlbe  erjitalliiiDH  property 
U  any  eooiidenble  de^ce,  u  lh>3  oppoaet  their  nffinity  of  eoapoeitiaa  for  the  doth.  On 
Ihii  aeeonnt  the  deliqacaoat  acetate*  of  iroa  and  lamina  are  mora  ready  to  aid  the 
dyeiag  of  cotton  thaa  eopperat  and  alnm. 

Alan  ii  Ihe  great  moraani  em^oyed  in  wool  dyeing.  It  i«  IVeqaent^  diaaolved  fa) 
water,  hoMUui  tarur  eqaal  lo  one  fourth  the  weight  oT  the  alam  in  •olniion  i  by  which 
niUttioa  ilt  tendency  to  ery«tallixe  ia  diminiihed,  aad  Iha  reaoliing  color  it  btif  htencd. 
The  nlnm  nnd  larlar  combiae  with  the  atoff  wilboat  tnffering  aay  chaoge,  and  are 
dceompoeed  only  by  ihe  BetioB  of  the  eolorJM  ■alter*  in  the  dye  bath.  The  alnm  op»- 
Fate*  aolely  in  virtue  .f  iu  talpfaarie  add  and  earthy  batit  i  Iheaalphate  cf  potaih  pre*, 
eni  in  ikal  wit  being  ntker  injarioo*.  Hence,  if  a  talpbale  of  alumina  TrM  from  iroa 
coald  be  readily  obtained,  it  woaM  prove  n  preferable  noniant  to  alon.  It  i*  alto  prob- 
able. Tor  the  reaiooa  above  anigaed,  thai  aoda  alam,  a  lalt  much  len  apt  to  eryitalliae 
than  potath  or  ammonia  alan,  wooM  tail  the  dyer  very  well.  In  order  lo  eoBoleraci  the 
tendency  of  common  alnm  lo  crTitalliie,  and  to  proawte  iti  leodeney  lo  pau  into  a  baaia 
aali,  one  eighih  pan  of  ilt  weight  of  polaah  it  aiUed  to  ila  aolalioo,  or  Ike  eqaivalaat  ia 
chalk  or  anda. 

We  (hall  eoadode  tkia  aeconnl  of  Iha  gcaeral  priociplea  oT  dyeing,  with  Mr.  Delaval't 
obaervBtkiai  on  Ibe  nature  of  dyea,  aad  a  litl  4f  the  different  anbatancn  uaed  in  dyeing^ 
ia  reference  to  the  color*  produced  by  tbem. 

Sir  Isaac  Newloo  tappoecd  adored  maltere  lo  reflect  the  rap  of  light  i  aoma  bodin 
reSecltag  the  more,  olheia  Ihe  Icm,  refrangible  ray*  mod  eopiouily  \  and  Ihit  he  conceived 
to  be  the  true,  and  the  only  reason  of  their  cotora.  Mr.  Delaral,  bowcTer,  proved,  ia 
the  Sd  voL  of  the  "  Mamaini  of  Ihe  PbilMophical  and  Literary  Society  of  tbochetter," 
ihat,  *  in  Iranaparent  colored  iDbalance*,  the  cok>ring  lubaiaaee  doea  not  refleef  ug 
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Bfhtt  aac  lb«t  wb«a,  bj  intererptinf  the  light  which  wmi  tniwiniited.  It  ii  hiadend 
from  iMiHDg  Ihroagh  inbilBncn,  lisKj  do  not  varj  tmm  thHr  fortMr  cdIdt  to  uif  cCbs 
color,  but  become  enlirelr  black ;"  and  he  initanei!*  a  eoniiderable  nuinbrr  of  coknl 
liquon,  nonf  c^  Ihcm  codaed  with  refleclhle  powerv,  whkb,  when  Ken  b;  inDnnilted 
lighi,  appfv^d  Mfendlj  In  their  true  colon;  but  ail  of  them,  whni  uen  by  ineideni 
light,  appeared  black  i  which  ii  iIbo  the  case  oT  black  cberriea,  black  currants,  Uaek 
berrie*,  Ac,  Ibe  juica  of  which  appeared  red  when  ipread  on  a  white  ground,  or  other* 
wise  viewed  by  trail  imi  I  ted  instead  ol*  incident  ligblj  and  he  conclude*,  that  bleached 
linen,  &e.,  "  wfaea  dyed  or  painted  with  tegclabte  colon,  do  not  differ  in  Iheir  manner 
of  actings  on  the  rsyg  of  light,  from  natural  Tegelable  bodiet ;  both  yietdin;  their  culoia 
by  lianpiniiting  Ibninfth  the  tcaoiparpni  eokircd  Dialler  the  ligbt  which  1:  leflected  frcan 
the  while  poand  i"  il  being  apparent,  from  different  MperimcDts,  "  that  no  refledlag 
power  retides  in  nay  of  their  eomponenla,  eleepl  in  their  while  matter  only,"  and  that 
"tmneparent  colored  tubatanee*,  placed  in  (iinaiiont  by  whkh  trammit^B  flight 
throoah  them  ii  inlerccpted,  eihibit  no  color,  bnl  become  entirely  blade." 

The  art  of  dyeing,  therefore,  (according  to  Hr.Delaval,) '■eimiigu  principally  is  corcp. 
ing  while  inbilaBcea,  lh)m  which  light  ii  itroogi)'  refleeicd,  with  transparent  colored 
■nedia,  which,  according  to  their  sereral  colon,  Irannait  more  or  leu  copioualj  the  lajrt 
lelectcd  ttota  the  white,"  since  "  ibe  transparent  media  tbeinselvea  reflect  no  light;  and 
it  is  evident  that  if  they  jielded  their  colon  by  teflecling,  instead  of  tranmitling  the 
rays,  the  whilencsa  or  eolor  of  the  ground  on  which  they  are  applied,  would  not  in  uy- 
wtse  alter  or  affect  the  eotm  which  they  eihibil.'' 

Sut  when  any  opaque  basis  is  inlcrpoaed,  the  reflection  it  doubllets  made  by  it,  rather 
than  by  the  anbatanoe  of  the  dyed  wool,  siUc,  he,  and  more  especially  when  toeb  bads 
coatisis  of  the  white  earth  of  alnm,  or  Ihe  white  oxyde  of  tin ;  which,  by  their  sinmg 
rcAeeliTe  powen,  greatly  aagmeni  the  Instro  of  colon.  There  are,  moreorer,  same 
opaqne  eoliiring  matten,  parlienlarly  the  eceloui,  and  other  solntions  of  iron,  naed  to 
stain  linen,  cotton,  fte.,  which  most  necessarily  thenwelTes  rcBe<^,  instead  of  trananh- 
tins  Ihe  ligbl  by  which  their  colon  an  made  pemptiUe. 

The  compodH  or  mixed  oolon,  are  soch  as  result  fhnn  the  combination  of  two  Mer- 
enlly  colored  dye  staffs,  or  ttoa  dyeing  sloAa  with  one  color,  and  then  with  another. 
The  staple  ecdon  of  the  dyer  are  red,  yellow,  blue,  and  black,  with  which,  when  *kil- 
AiHy  Ueaded,  be  can  pndaee  nery  Tariety  of  tint.  Perhaps  Ihe  dn«  or  fawn  eohr 
■ijgfal  be  added  to  the  aboTC,  as  it  is  directly  obtained  from  a  great  many  Tcgelable  ank 


chin,  prswa,  janqoil,  eotiis,  chamois,  eafi  M  tait,  aurora,  marigcAd,  orange  peel,  moTi- 
Ar^  eiananmi,  gold,  he.  Snuff,  chestnut,  mnik,  and  other  shades  are  prodnecd  by 
talMltaling  walnat  peeltoraamaehlbrbi^ht  yellow.  Ifa  little  blue  be  added  to  orange, 
a«  din  is  oUaiaed.  The  oaly  diteet  Mange  dyet  are  annotio,  and  sabehnimaic  of  lead ; 
tec  Sru  and  Wool  Dyeing. 

i.  Red  with  Mae  prodoeea  purple,  tMel,  lilacb,  p^eon'i  nedi,  mallow,  peadi-hkasoM. 
Hat  it  rof,  liM-blosMBi,  ainaranlh. 

3.  Red  arilh  black  t  brown,  ehoeolale,  bmpom,  *«. 

4.  Yellow  with  bine ;  green  of  a  great  Tariety  of  shades,  tneh  as  tiasceni  green,  gay 
greet,  grass  green,  spring  green,  lanrel  green,  sea  green,  celadon  green,  parrot  green, 
eabbaee  grcea,  apple  green,  dnt^  green. 

5.  Mixlnre*  oT  ec^rt,  three  and  three,  and  four  and  roar,  prodnee  an  indeflnile  dtrei 
•Jtyof  tinui  thus  red,  yellow,  and  Uae,  tana  brown  olives,  and  greenish  graysi  in 
vbieb  the  bine  dye  ought  always  to  be  first  ^ven,  lest  the  indigo  vat  should  be  toiled  by 
other  colon.  Red,  yellow,  and  gray,  (which  it  a  gradation  orUaeV,)  give  the  dead-leaf 
Ibl,  ai  well  aa  darli  orange,  sanff  color,  h*.  Ked,  blue,  and  gray,  fiit  a  vast  varieij 
of  tbadca ;  aa  lead  gray,  slate  gray,  wood-pigeon  gray,  and  other  ctdon,  too  nnmerou  ts 
qieriiy.    See  Baoww  Dva. 

The  liillowiog  list  of  dyes,  and  the  coloring  sutatanee*  which  produce  them,  may  prare 
aasM. 

Rtd.  CoehiDcnl,  kctnet,  lae,  maddm-,  arehO,  eartbamw  or  safflower,  braiil  wood 
fegwnod,  pcriodide  of  mercury,  alhanet. 

Yillme.  Qoereitriie,  wchl,  Ibstic,  (yellow  wood,)  annotto,  sawtrort,  dyer's  broom,  tor 
merit,  AisIki,  (rAa*  coffaas,)  Persian  and  Avignon  berrin,  (Hkonmai  M/srfonaj,)  wUlow, 
ptroxyde  of  iron  {  chrDmate  of  lead,  (dinnne  yellow,)  SDlphuet  of  arsenic,  hydiijaaU 
fbaret  of  aatiaiony;  nitric  acid  on  silk, 

Bhu,    laiigo,  woad  or  patld,  Pnuelui  blae,  taiBMb  or  Utona,  logWDOd  with  a  ta]t 
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Btadi,    Galb,  niiBacti,  lofwood,  vihiBt  pc«1i,  ud  other  Ttgctililct  vlttck  eontata 
Uwia  ud  nUic  BCii),  >li>ng  irith  femif  inoot  (Dordaau,    The  iDnnrdlnm  at  Indlt. 

Gm«.    ThcM  arc  prodaecd  bj  the  Une  aad  jellov  dja  ikHftillf  combined ;  with  thi 
otcptioa  ofthe  chrome  ^rcni,  and  perhap*  Ihe  copper  grevn  of  Sehweiariirt. 

Ormi*.    Anooilo,  and  mulom  it  red  aad  jellow  djrn  i  oDbchroaiate  oT  lead, 

Bnaa.    See  Ihe  remaiiii  at  Iba  ketrmaiaf  oT  Ihb  aiticlc  g  BaowN  Ln  lu  alphabetical 
iImc)  Cauco  Paumxa,  Citbchd,  and  Huhqakks. 

fmtm,  Dmu,  or  AoM.    Walnni  peeb,  tanach,  Ureh-tre«,  henaa,  Madal  wood.     Be* 
Ciun  Patanao,  for  a  great  farictf  of  tbcae  djea. 

figt,  46B  and  470  repreient  ia  a  enaa  aad  loagitadlsal  (eetioa  the  aatomatk  djaiaf 
Mhm  wpvtti  ■>  KcBcnllj  enplaned  in  Ihe  w«ll-appmatad  bxloi'm  oC  LaneatUre. 

*  Ii  the  kMg  icci,  compoacd  at  each  eod  oT  ilz 
ladial  iroo  anna  or  ipokrs,  boand  at  their  oaler  ei- 
Iraailiei  with  a  fix  aided  waadeo  frasie ;  tbeM  two 
lermioal  hesafoot  are  connected  bj  king  wooden 
lallw,  teen  above  and  below  a  In  JIf.  470.  /  thowa 
the  iloplog  border  or  ledae  oT  Ihe  copper,  a  and  c 
are  roUeia  laid  horiioalaUr,  for  theilitating  the  cmi- 
tianooa  nMriioa  of  the  acrira  of  piecea  of  good* 
•lilchcd  totether  Into  an  endlcu  web^  wbich  are 
made  to  Irarri  b;  the  ineeaaoi  roiatjoni  of  the  re«L 
Immcdiaieljr  above  Ihe  roller  ■  In  fig.  469,  all  the 
•pare  foldintnof  Ihe  web  are  aeen  reiiing  npon  Ibc 
tioping  wooden  graline,  which  gnidet  them  onwarda 
la  the  direction  indicated  bT  the  arrow.  The  djra 
•tiUK  are  put  within  the  middle  graltng,  like  a  he*. 
coop,  marlied  a.  Each  copper  li  S  feet  long,  3)  ftet 
wide,  3|  feel  deep,  exdoaiie  tJ'  the  ton  ledge,  9 
Inehea  high.  Soch  ateam  eoppen  are  nenallr  erected 
in  pain,  and  mored  hr  a  eoouDoa  horlioaUl  betel 
wheel  aeea  at  d  iajtg.  470,  tied  apoa  a  nitkalihal^ 


AIfMiiilogearbrawhectatilatop,witb«a«orthedri«iacihaftaarib«b«OTT.  OpM 
each  aide  of  d,  the  two  Kean  pipe*  (<>*  aapptriag  Dm  rMthl  and  left  haad  eafpan  an 
aeen  i  each  prorided  with  a  atop  cock  Ibr  ail^itiaf,  regalatioff,  or  cattiag  irfT  the  aieam. 
Theie  (tram  pipei  dcMcad  al  ■  a,  the  horiaontal  hraoeh  haiiag  aereral  orilcea  la  ila 
■ppor  aiirfaGe.  The  horiaonlal  ihaft  in  a  line  with  Ike  aica  of  Ihe  reela,  and  which 
iBiai  them,  ii  (\irnifhed  npon  each  aide  wiih  a  clmch  Air  jMUin;  either^  the  net*  into 
•root  of  gear,  that  i*  la  tar,  aetling  it  agoing,  or  M  ttal,  iamLocnenl  hy  the  toaehoT  a 
Ibthadlner. 

The  iteam  pipe  of  diUribotJaa  *  lie*  horiiontaUr  near  the  bottooi  of  the  middle  eooh 
•a  ibowQ  aader  e  in  Jig.  400,  and  aeBila  ap  Ihe  (tean  thiWMh  ila  BaBcroo*  oriiec^ 
— Mwig  the  dje-Mofli  aad  waier  by  which  it  ii  eorered.    Thoa  the  iafWwi  or  daeao- 
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tion  in  oontinoallj  MdruMinc  in  the  copper,  duAng  th«  iiia««Mnt  loeomation  of  tli* 
endlet*  wch.  Ha  horiioDbJ  pipe  trsTenea  tbe  copper  from  end  to  end,  Bad  it  not 
•topMd  *hort  in  tha  middle.  £ftch  of  Ibeta  coppen  c*n  reaviva  two^  three,  or  morr 
pKTslUl  pieoe*  of  good*  at  >  time,  the  reel  and  ooppei  baiog  divided  into  m  manj  eom- 
putm«Dt«  bj  truuTana  wooden  tpan. 


EARTHS.  (2Irrr«i^  Fr. ;  Adm,  QertcJ  Hodern  aoimee  liaa  denonitnted  that  A* 
•nbalaneee  oaHed  primitlva  earthy  aad  which  prior  to  the  great  eleotro-oheraiial  oarew 
of  Sir  H.  Davj,  were  deemed  to  tta  elementarj  matter,  are  nil  eomponDdi  of  eertain 
inetailic  buea  and  oirgen,  vith  iLe  exception  of  ■illaa,  wfaoae  ba*^  Hlieoo,  being  analo- 
gous to  boron,  hai  led  that  compound' to  be  regarded  aa  an  add;  a  Ulle  characteriatio 
of  tjie  part  it  exteniiTel/  performs  in  neutralizing  alkaline  bodies  in  mineral  natura, 
and  in  tbe  prooeeMa  ot  art  Four  of  the  eartbii  wbeo  pnre,  po»»ma  deoided  alkaline 
propertiei,  being  more  or  leai  aoluble  in  water,  having  (at  leaat  8  of  tiiem)  an  acrid 
alkaline  taste,  obanging  the  purple  infusion  of  red  oabbage  to  green,  moat  readily  aata- 
rating  the  acidsi  and  afFordtng  llierebf  nentro-saline  etjstals.  These  four  are  baryta, 
tlronlia,  litm  (ealeia),  majfnetia.     Tbe  earths  proper  are  flfe  in  number;  almxiHa, 

C'na,  j/tlria,  xinonia,  and  (Aorina.  These  do  not  ehanga  the  color  of  infasion  of  flab- * 
or  tincture  of  litmu^  do  not  readily  neutrBlize  ■oiditj',  and  ara  quite  insoluble  ia 
vater.  Tlie  slkalis  are  soluble  in  water,  even  when  carbonated;  a  property  whidi 
distinguishes  them  from  tlie  alkaline  eartba  Zilhia  muet  for  this  reason  be  oosaidered 
to  be  an  alkali.    See  the  above  subetances  in  tbeir  Blpbibetical  places. 

EAU  DE  COLOQNE.  This  wall  known  perfume  is  a  solution  of  different  Tolatil* 
oil*  in  pare  strong  spiriL  He  principal  condition  for  the  preparation  of  a  Sne  water,  ia 
the  employment  of  a  spirit  quLte  devoid  of  f— '  ""  '""  "'  "—i-^  —^  "'  -"  '■ — = * — 

In  respect  to  the  proportion  and  kind  of 
It  is  of  importance  that  these  oiK  which  a 
south  of  Franoe,  ehould  be  of  the  finest  qai  . 
eteot  quantity  to  allow  of  ita  peeulinr  odor  being  reot^isable 
oH«  are  to  b«  dissdred  In  spirit,  and  the  mixlare  allowed  to  stand  for  some  weeks  (or 
•till  better  for  mnta  months)  to  improve  ita  odor.  Dietillatiou  does  not  affeot  thii;  on 
the  eontraTj  a  freah  distilled  water  requires  to  be  kept  a  muoh  longer  time.  Distilla-- 
tion  ii  indeed  objeotio&abla,  for  on  aooount  of  the  great  volatility  of  tbe  spirit,  the  oila 
in  part  remain  behind  in  the  stilL  DismiaUon  oan  improve  the  odor  only  when  the 
less  volatile  oil  has  been  used  in  loo  great  •  quantity,  and  we  wish  to  obtain  a  better 
proportion.  Before  all  tbingi^  we  should  amiJoy  a  purc^  old,  strong  spirit,  and  not  too 
muok  «t,  nor  a  too  strongly  smelling  oil 

Ilia  different  eoru  of  volatile  oil  which  are  obtained  from  varietjea  of  citron^  orangea^ 
and  lemony  is  different  states  of  maturity,  are  the  most  important;  and,  therefor^  it 
i«  most  important  to  ascertain  their  purity  and  goodncu. 

Forster  givee  the  following  formula  for  the  preparation  of  a  fine  ean  de  Cologaa; 
Take  of  reetifled  spirit  83  per  cent  of  Trail  es^-^p.  gr.  0-8GG),  6  (wine)  qoarts;  eMene* 
of  oraoge^  eosenae  of  beigamot,  easence  of  citron,  eseenoe  of  limette,  and  easenca  of 
petit*  grains,  of  eaefa,  ^;  eaaenoe  of  cedro,  essence  of  eedrat,  essence  de  Portugal,  and 
easence  de  neroll,  of  each  ?BS;  oil  of  rosemary,  3ij ;  and  oil  of  thyme,  ^ 

Otto  gives  the  following  formula  for  a  good  eau  de  Cotogne :  Rectified  spirit  of  M 
per  eetit  of  Trallea  (— O-MB  sp.  gr,),  200  (wine)  quarts;  oil  of  citrons,  lb.  iv;  oil  of 
bo^mol,  lb.  ij ;  oil  of  neroli,  lib. ;  oil  of  lavender,  lb.  si ;  oil  of  rosemary,  i  lU ;  ood 
•jMnt  of  ammonia,  ^as.     Hi*.     Don't  distil. 

This  preparation  has  long  poeseaaad  great  celebrity,  in  conaaqoenee  ehiefly  of  the 
namaroDB  vhtaea  aBaribed  to  it  bj  ita  vendera ;  and  is  reeortcd  to  by  man;  votarisa  of 
haUon  M  B  poaacM  against  ailmenli  of  even  kind.  It  i^  however,  nothing  mora 
lliaa  anNsatiaed  aleohoL  and  aa  audi,  an  agraeabla  oompanion  of  the  toileL  Nomerona 
flolitioaa  reaJpea  luva  been  odisred  fbr  praparina  em  <h  Colcg*€i  the  foIlowiDg  may 
b«  re^onad  antbenti^  having  baan  imparted  by  Carina  himeelf  to  a  friend. 

Ijake  60  goUoDs  of  Hlenl  brandy;  aag^  and  Uiyme,  eaoh  6  draehms;  balm-mint  and 
apearmin^  aoah  IS  ooneea ;  ealamna  oromitiansi  4  drachms ;  root  of  angelioo,  3  drachm* 
camphor,  1  draahtn;  petals  of  roees  and  violets,  each  4  ouneei;  flower*  of  lavender,  % 
ounoes;  flowers  <d  orange,  4  drachma;  wormwood,  I  ounce;  nutIIleg^  clove^  ooaai^ 
bnaa,  maea,  eadi  4  droohma.  Two  oranges  and  two  lemony  ont  in  pieeea.  Allow  the 
whole  to  maearate  in  the  apirit  dnring  M  houra  then  distil  off  40  irallons  by  the  heat 


a  the  apirit  dnring  M  hour^  then  distil  off  40  gallons  by  the  hi 
of  a  wat«r  bath.    Add  to  the  prodnet: 
XMaiMS  of  lemony  of  oedrat,  of  balm-min^  of  lavender,  each  1  onnee  4  drachm* ; 


Dtroll  and  Mmum  of  the  tMcl  of  uUio^  «ach  4  A 
cf  tMrgwnot,  taoDaeMi    Plltar  •adpTMMTefor  wfc 

Ckdat  da  OudnMnrt  hM  propowd  to  prapan  ••■  dt  OeUgtt*  bj  th*  following  radtwi 
Tak«  alet>hoI  at  IS^  EL,  aqoaTta;  naroli,  aauooa  of  aednt,  of  orange  of  Innon,  of  mf- 

Eoot,  of  roaiRiarj,  each  S4  drop* ;  adit  S  draeboM  of  the  Madi  of  leMW  n-tilnaanm, 
itU  bjtlia  boat  of  ■  walar  bath  a  plat  aad  ■  balC    Wbaii  pnpand  ai  thw  byaimph 


thraigb  tbg  whola  liqaid  niHi^  not  b/  •imnla  ooramnaiMtlon  of  tbat  power  fram  par- 
ti"!*  to  pariiela  aa  in  totid*,  oallod  ih<  eoiiJiiefiaM  of  oalorK  bat  bjr  •  tranalation  of  Iha 
il  partietca  frnm  the  bottom  to  th«  tof^  and  Uto  Utf  to  th«  bottom,  in  altarnata 
■ion.  ThU  i*  dcnominatad  tba  earrmng  powar  iX  oM*,  batng  eotomoD  to  both 
liquid  and  pwaow  bodiaa  Thaaa  iDtaraal  noTaraaat*  may  ba  ranihrod  rrrj  oonipio- 
Doo*  and  iMtrnatiT^  bj  Mingling  a  littla  powJarad  smbar  «ilh  water,  aontaincd  in  a 
HI  dlaaa  ejliader,  itandbf  npoa  *  Mitd-Mih.  A  colnaia  of  tba  healad  aad  Hgfalar 
^•ftKlea  wfll  be  Kan  aaceadiaf  ae*r  tbe  axil  of  lh«  crUader,  mrraaadnl  by  a  bollow 
eofaima  of  the  coder  one*  dcacendiu  near  Ibe  lidea.  That  ihit  nMdecnlar  tnotlatioa 
or  loeomolioB  ii  alnoit  tbe  tole  mode  la  which  flntdt  fel  healed,  ma}  be  deuooMrated 
hf  pUdng  ibe  midlh  of  •  prelly  lonf  ilaM  Inbe,  nearijr  filled  wiih  waler,  obliqaelf 
vnran  arnnd  lame.  The  nppM  half  of  the  ilqnid  win  aoon  boil,bal  the  porliott  vnder 
tbe  middle  win  eo«tia>ecoid,Mlhat  •  Inmpofiee  may  remain  (bra  coaiidenble  tfane  at 
tbe  holtoa.    WbeB  tbe  heat  ia  rapidlj  appUid,  the  liqnU  ii   " 


ealamaa.  Thue  ahentaie  eipaniioni  and  eonlTaelioni  of  Totmne  become  more  maaiAat 
m»  Iha  liqaid  beeooKi  hotter,  and  conftllnte  the  Hmamimf  vibnUofy  Mrand  wUdi 
ia  tbe  prelude  of  ehallilion.  The  whole  man  being  now  healed  to  a  pitch  compatible 
with  ita  pennanent  elailieity,  beeomea  Inrbnleat  and  exploairc  under  the  conllBaed 
iitflaeace  of  Brr,  and  emitliiif  more  or  lee*  copiooa  nlnme*  of  npor,  la  aaid  to 
boD.  Tbe  farther  elevatioa  of  temperatare,  bj  tbe  inflaence  of  calorie,  bteomei 
mpoaaible  in  Iheee  birenmilBneea  with  almoat  all  )ii|nida,  beeanae  Ibe  rapor  car* 
liea  off  from  them  •■  mod  heat  in  a  taleal  ttate  a*  Ibejr  are  capable  of  t«eciviBt  from 
tte  ire^ 
TbelcnpeiatnTe  at  which  liqaidi  boD  la  the  opea  air  varie*  with  Ibe  degree  of  almo- 
re,  beinf  higbet  ai  Ihit  ii  increaaed,  and  lower  ai  it  ia  dimiaUbed.  Reace 
ia  colder  by  tome  degree*  in  bad  weather,  or  ia  >•  elevated  lilaation,  with 
aramelei',  Ibaa  In  fine  wealber,  or  at  the  ki,jllom  of  a  eoal-pil,  vhen  tlie 
banimeler  to  eleralcd.  A  high  eoinma  of  liquid,  alio,  hy  TciiHiDg  the  ditehai^ 
of  tbe  ateam,  rsiaet  Iha  boiling  point.  In  vaevi,  all  liqnidi  boll  at  a  lamperalnir  abanl 
19^  F.  lower  than  uader  the  average  atiDoapherie  pre«*nre.  For  a  table  of  ehitlciliea, 
aea  Tjiroa.  Gar  Lniaae  baa  *hown  that  liqaid*  are  eonterted  into  Tapm  more  readilj, 
or  with  leaa  turbuleaee,  wbea  they  are  in  contact  with  angular  or  irretralar,  than 
with  imoolb  aarlbee*  t  Ihal  Iber  tberefcn  boil  at  a  heat  V  F.  lower  in  netallie  Iban  is 
gtMi  Tciaeb,  protaaUr  owing  to  Iha  grraler  piritob  of  tbe  latter.  For  ciample,  if  Into 
water  abont  to  boil  In  a  glan*  matn**,  iron  filing*,  grotmd  glaia,  or  a«r  other  inaolnUa 
powder  be  throwa,  (Mb  a  brilk  cbalUlW  will  be  ln*Unt1f  determlaed  as  will  aometimea 
throw  the  water  out  oftbevetarii  the  lempentnre  at  the  aame  lime  •Inking  two  degree* 
V.  It  wouU  Ihence  appear  thai  tbe  power  of  caloric,  like  that  of  deetrieit]r,  becooM 
coaeeairaied  by  pointa. 

The  fnOowiag  uUe  axbiblU  tbe  betllBg  heal*,  b;  Fahraabail**  aMt,  of  tbe  UMI  in- 
portaat  liquid*:— 

EOer,  •pceiBe  gnvitr  0-TMB  ■!  4r 
Caibarel  of  *ntph«r         ..... 
Aleobol,  *^  gr«*.  0-813  -  -  •  •         Un 

nitric  acid,  1-BOO  -  .  -  .       Salto 

Water      .---.-- 
■unrated  aolntioa  of  Olaabcr  lah  .  .         Btol 


Seaaali      .  -         do. 

Muiate  af  Ume,    .  Vf 

do.  1  -{-water  ^  do. 

do.         tS-B-f   *).MA4>> 
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Batnntad  uiliiUoD  of  If  oriato  of  lin««D-S-(-w»tw  S9-I  Ur^ 
Huriatia  Mid,  ip^  gr«T.    11>M  ts_..__ 

da  da         li» 

Sitria  mU,  do,         14S0 


do. 


do. 


ItO 


Butified  pttnilaum 

Oil  of  tarpentiae 

Boliduirie  mM,  »p.  gmr.  1-848 
do.  da         l-SIO 

da  da         1-1M 

da  da         1100 

da  da         ISM 

da  da         l-SM 

da  i«.         1-408 

l-SOO 


Pbonbornt 
Snlpbui' 


Daloa^ 

tMgbtoo. 

S*tnr»t4d  Mlolion  ^  AMUt«*oda,«onUuucigSO  par  mdI.  QriffltH 

da  Hitnto  of  loda,              60  da                - 

da  B«d»ll*Mlt,                90  da 

da  KitMt                           1*  da 

do.  Unriata  of  wanwaK      SO  da                - 

da  Tartnto  of  potuh,         08  da 

da  Uurul«  of  loda,             SO  da                - 

da  SulphsU  of  nugnMi^  Sl'fi  da 

da  hanx,                         884  da 

da  PltotphkU  of  (od^           t  da 

da  Citom»U  at  toi*;           t  da 

da  Aima,                          6%  da              - 

da  ChloMUofpotuh,        40  da 

da  BulpluU  of  oo(ip«r,        4t  da                - 
411  .                           Scdunnii    AumoumiL      That    tha 


aalitia  and  Moehiriaa  MiUUnM*  in  Mlution  ba<  baaa 
lonR  known,  *i>d  ba*  bten  th*  lubject  of  inan^  *»■ 
panmant^  made  partJj  ifilh  tba  riaw  of  aMtrUiDiog 
It  tamparatnra  tha  propoTtioD  of  tha  aaltor 


faomtl 


o  hava  bean  reaerred 
for  the  Abbi  Broaaard-VIdal,  of  Toulon,  to  bar* 
diaaoT«r«d  Uiat  tb«  boiling  tatnptrature  of  alw^lia 
Uqtion  i^  in  mott  eaaaa  propottiDnal  to  the  quauti^ 
PI  aloobo^  irrnapaaliTaly  ai  tlia  qoaiititj  of  leutra- 
MliH  or  aaoalivine  matter  diMolved  in  dwn.  When, 
bawarer,  auoli  a  aoanlity  of  dry  oarbooate  of  potatl^ 
or  aogar,  b  addad  to  a  qHiituou  liqnor  ai  to  mb- 
•traat  or  fix  in  tha  nMd  atala  •  portion  of  th*  muM' 
pwaant,  than  tha  boiling  taiuMrator*  of  that  mixtura 
will  b*  loWBTod  In  proportion  to  the  cooeaotralioit 
<4  the  aloohol,  istfaad  uf  being  nimi,  M  would  b« 
the  eaae  with  watar  ao  mixed.  Bn^  MMrallf  ap«Mk- 
iiW  It  na/  be  atawned  aa  a  faa^  Aat  tbe  boiling 
point  of  an  alooholio  liqnor  ia  not  altered  by  • 
moderate  addition  of  lallni,  uocharine,  or  cxtractiv« 
mittar.  On  tbi«  prioeiple,  H.  firaaaard-Vidil  aon- 
*tm«ted  tbe  inilrumeot  repreaentad  in  ^g.  4T1,  (or 
'  determining  bj  tbat  tetDperatnre  tbe  proportiaD  of 
aloohol  pre* int.  Hi*  chief  oljeet  was  to  furniih  tb* 
rarann*  iMard*  of  France  m'iA  a  meant  of  eaU- 
maling  direotlj  tbe  proportion  of  alot^ol  ia  wiD«% 
ao  B>  to  detaat  the  too  oomoion  praotlea  of  inti«- 
duoing  brandj  into  their  oitin  and  towni  ondar  lli* 
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Ha  RhoTi  iutrqnitDt  couuls  of  ■  >pi^i^l■In{\  nirawaiitod  by  ■  motil  boilsr,  into 
vhicb  t  Ui^e  eylindrio  gliiM  bulb  u  plungad,  hsTmg  mi  opri^  tLam  of  neb  calibt^ 
tint  tha  quick»ilv«r  Banuined  in  Uwm  iiiij,  by  iU  (XpaaaMin  mni  aaoeot  whtn  heated, 
nuM  W»r<  it  ■  little  glHi  float  in  tb*  Mem,  wUek  iaooiiMMad  b^  a  thread  wilhaaimi- 
lar  ilaM  bead,  that  kaoga  in  the  air.  Tb«  lbr«ad  paaata  rwiDd  a  paDaj,  wbirb  tuning 
wilE  Ibe  matioD  of  tlia  iimda  eaoaea  tba  index  tv  move  along  the  graduated  cinular 
Kile.  Tba  Donibera  on  Ibia  aeale  raprtaeot  per  eentMe*  of  abaoluta  aleobsl,  ao  that 
imber  oppoaite  lo  »bi«li  (ha  index  itop^  wban  Uie  lienor  in  the  ojlinder  over 

f,  denot«a  Ibe  per  oentagr  of  aloohol  in  it. 

u  plaeed  in  nij  haodi  three  jnn  ago  by  Mr.  Kald,  who  had 
thia  aoantrj  br  deUminiog  therebj  the  alnngth  of  ipirituoui 
ie  ■  great  manj  exparimeota  na  tbe  boiling  poiata  of  aleohot  at 


Mmimrat  aatijeet  to  general  difeeta.  The  nuue 
of  n>ersiM7  to  be  beatMl  in  the  Urge  bulb  waa 
Bo  great  aa  to  oooMion  aome  loae  of  akuhol  in 
the  eoone  of  the  experimaoti  the  length  of  the 
thread  WM  liable  to  be  affeoted  br  the  moiature 
tl  the  air;    it  oooeaionallr  railed  to  more  the 

Eullef  witii  Hiffieaent  delioiey  on  aeoDnat  of 
intiun,  end  whan  the  epirit  iu  the  lanip  got 
keatad  in  iU  oaee,  it  flared  up  and  burned  the 
thread,  tixm  rendering  the  apparatua  ueeleaa  till 
a  frcah  thread  waa  eaperimentaltr  adjuated  to 
Uiabeadi. 

On  theee  aeeonnta  I  renonneed  the  eonatmo- 
tioD  ti  M.  Vidal,  and  adopted  the  niotw  aim|de 
•nd  direol  form  of  Indication    repreeeoted  IB 

It  oonuela,  1,  erf  a  flat  ipiril-lamp  *,  ear- 
rounded  bj  a  Mueer  Ibr  eooUining  euld  water 

I  to  keep  tbe  lamp  eool,  ehonld  idadj  eiparimenta 

require  to  be  made  in  eoeeeeeiDn ;  S,  of  the 
boiler  1^  wbiofa  flta  hj  ita  bottom  eaga  o,  npoa 
the  oeae  of  the  lam;^  At  the  point  a,  a  aeen 
tkt  edge  of  the  damper-plate  for  modifjing  the 
flame  of  the  lamp^  or  HlingniihiDg  It  whan  the 
esprrioMnl  ie  oompleted.  d  ia  the  Ibermonieter, 
made  with  a  rerj  minnte  bore^  in  the  manner 
of  the  Rer.  Ur.  Wallaiton'e  Inatrumrnl  for 
meaauriDg  tbe  height  of  a  mountain  bj  the 
boiling  point  of  water  on  its  aDmniit.  Tlie  bot- 
tom of  tbe  Hale  in  tha  ebullition  thermometer, 
ia  marked  r  for  proof  on  the  left  aide^  and  100 
(of  Bl«ef*iliril)onlIiB  right  aide,  tt  eorreeponda  to  ITSI  Fab  r.  Terr  nearlj,  or  the 
boiiii^  poiat  of  elooho)  of  0-9!0  epeoifie  graTity.  Tbe  following  t*ble  givee  the  boll- 
ix poiDta  ooTMaponding  to  the  indisated  deneitiee: — 

Trntf.  ruit.  epscKs  rriTtlf.  Temp.  rabr.  ■paeUs  (tbtUj. 

H8-fl  .  -     0-»iO0 .  P.  185-fl  -  -     0-9896     60  V.  P. 

n»-«        -  -    0-»>Sl     10  D.  P.        18»-0  -  •    O-DTM    6U      „ 

18*4  ■  •    0-»480    SO    „  181-80        -  ■    0-B78B    70      „ 

laiDo      •         ■   assis   so   „         twA       -         -   o-ssoo   so    „ 

18t-40        ■  -    0-««0      40    „  203-0         .-  -    0-99S      90      „ 

Tbe  above  labia  ie  Ibe  mean  of  agreat  manj  eiperimenta.  When  aloohol  ia  atron^ 
than  0-91,  or  the  exeiae  prool^  ita  boiling  point  rarin  too  litlle  with  ita  progreeaiTe  in- 
Breaee  of  etrength,  to  render  that  leet  applioable  in  praetioe.  In  fact,  even  for  proof 
Bpirib^  or  epiriu  appr-oaebiafc  in  itnogtb  to  proo(  a  mora  aiaat  indiaation  maj  be  ob- 
tained bj  diluting  them  with  their  own  bulk  of  water,  betur*  aaoortaining  their 
atrongth,  and  then  doubling  it 

Tba  boiling  point  of  anj  aloofa ,  _.  ._ 

and  thereby  to  lead  into  error  in  using  thii  ir. ^  .. 

in  ■  great  meeenre  arotded  bj  adding  to  the  liqnor  in  the  Utile  boiler  about 
apoonful  (Ihirtj-flTB  grain*)  of  eommon  culinary  aalt,  wbi<di  baa  the  esrioiu  effant  of 
ATTaBting  the  mereiuj  in  tha  tLermomater  at  the  tna*  boiling  point  of  the  apirit,  wine, 
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ar  beer,  to  cnabia  ■  eoirept  raading  to  tx  bad.  Tba  amall  meanira  maAed  m,  bdda 
tha  raquiaita  quanti^  of  nit 

The  therTDomatar  i>  at  fltat  adinttad  to  an  atmoapbaria  praMure  of  SB'S  ioaha^ 
Wben  that  prsMura  ia  higher  or  lover,  both  «rat«r  and  aleohol  boil  at  a  aoTnewhat 
higher  or  tower  Mmperature.  In  order  to  eorreet  tbe  error  vbloh  wonid  banea  ariaa 
in  tha  indioatioDa  {^  thia  inatruiDent  under  diffarant  atataa  of  the  weather,  a  barometri- 
oal  equation  ia  atladiad  bj  iDaana  o(  tha  anbaidia^  aoale  ^  to  the  tlieni)Dmet«r  ix 

Hanog  abUad  tlM  prineiplaa  and  tha  oonitneuon  of  tlu  ebnIUtioQ  aleobolmater,  I 
■halt  now  de«rib«  the  mod*  of  it*  appKaalion. 

If  nt. — Ijgbt  Um  Bpirit  tamp  a. 

Beoond-^liarsa  Ibe  boiling  ve*a«]>ii  with  tha  liquid  to  be  teated  (to  witbin  an  inch 
af  the  t^pX  introduetng  at  llie  aaaia  tJoieapaper  of  the  powder  i  then  pUoe  the  Teaaal 
a  ^e  damper  plate  being  withdrawn)  on  to  the  lamp  a. 

Third. — rli  the  thermometer  d  dd  tbe  stem  attaohed  to  B,  wltli  ila  bulb  immenad  io 
lbs  liquid.    The  prooan  will  then  b«  in  operation. 

llie  baromatrieai  eeale  iodisated  on  the  tbermameter  ii  opposte  tha  mean  bMling 
point  of  waur.  Prior  to  ODtQUMndng  operatt;  na  (or  tha  daj,  charge  the  boiler  ■  with 
water  onlj,  and  B(  the  inalrutnautai  directed;  when  the  water  boila  freelj,  tbe  meronrr 
will  bmoma  itatioDaiT  in  the  atem  of  the  thermometer,  oppoiite  to  the  true  barometn- 
aal  indiaatioo  at  tba  time.  Bboold  the  mereurj  atand  at  the  line  Sfi-G,  thii  will  be  tba 
height  of  tbe  barometer,  and  no  eorreetion  will  be  required ;  but  abould  it  Itand  at  an/ 
other  lin^  above  or  below,  than  tbe  varioua  boiling  poinla  will  bear  refereooe  to  tlurt 
boiling  puinL 

In  telling  q)iritDona  or  fermented  liquort  of  anj  kind,  when  tbe  merearr  bwini  to 
liaa  oat  of  Ihe  bulb  of  the  Ibenoanieter  into  the  atani,  puih  the  daiDMr-plat*  balf-waj 
In  ita  groove  to  moderate  Ihe  heat  of  the  flame.  When  lb*  liqoor  boila  freely,  Uie  mer- 
onrr will  became  UatioDarT  in  the  item ;  and  oppoiite  to  ita  Indication,  on  Uie  left,  tha 
nnder-proof  per-oentage  of  ipirit  maj'  be  read  off  at  onee,  if  Ibe  barometer  etaod  that 
^•7  at  SB'S  biebat;  while  on  tbe  rigbt  band  eeala,  the  par  eentage  of  proof  spirit  ia 
•hown ;  balsa  tha  diSTerenea  of  tlie  former  number  from  100.  The  damper-plate  ia  to 
be  immediatdj  pn*h«d  home  to  eitingnitb  the  flame. 

Tbe  alooboluMter  will  by  itaelf  onlj  indicate  the  per  centaga  of  aleohol  oontainad  in 
*aj  Min*,  but  bj  the  aid  of  the  bjdrometer,  the  proportionate  qnantitj  of  eacobaruni 
in  all  winea  may  be  readily  and  aaiily  determined.  Tbe  hydrometer  will  >how  lb* 
•peoiflo  ffraritj  of  the  liquid  upon  refercDM  to  table  No.  1,  annexed.  In  testing  • 
sample  of  wine,  fint  take  the  epeci&o  gravity,  and  snppoae  it  to  be  0SB,  then  charge  the 
boiler  of  tha  aleobolmetar  with  tbe  wme,  as  directed,  and  at  Ihe  boiling  point  it  indi- 
cates tba  preienoe  of  ■ieohot  It  SB'S  per  canL'P-whoae  apeolfle  gravity  will  be  found  to 
be  S7B ;  dednst  that  gravity  from  the  gravity  of  tha  bulk,  or  SSS,  and  10  will  remain, 
which  IQ  degrees  of  gravity,  upon  reference  to  tha  wine  tabl^  will  be  fannd  to  repreaent 
U  lb&  of  uooharina  or  attraotive  matter  in  every  100  gallon^  oombioed  with  SOjLth 
gallons  of  proof  apiriL 

Bike's  hydronuteF  will  only  show  tbe  sp.  gr.  of  liquids  Sgbtar  than  water  (or  1000]^ 
and  for  winei  in  genera]  na^  lbs  gravitiea  baing  lighter  than  that  article,  wul  annrer 
eveiy  pnrfoie;  but  there  are  winea  whole  |raritNi  are  heavier  than  water,  enoh  as 
mounlaiu,  tent,  rich  llalagas,  laohrvnMl  Chrfiti,  Ao.  to  autoaae  wbieh  additional  weigfala 
to  the  hydrometer  will  M  required,  as  for  oardialisad  apirtt^  Ad.  In  testing  a  lampl* 
of  Hflh  mountain,  iu  sp.  gr.  waa  found  to  be  lOSS,  or  SB  degrees  heavier  than  water, 
that  wine  at  the  boiling  point  indicaled  the  sloobol  TS'd  per  cant  T  ■  bnt  9B0  ^  gr. 
deducted  from  1086  leavea  SB  degreee  of  ip.  gr. ;  agiinit  SS  of  the  wine  tables  will  ba 
found  llV-S  or  ll7t  Iba,  of  laocharintt  or  extraetive  matter,  combined  wilb  S7i  gallona 
of  proof  ipirit  to  every  100  gallooi. 

Should  the  barometer  for  the  day  ahow  any  other  indication  above  or  below  th* 
sUndard  of  MS,  tha  thermometer  scale  will  UieQ  only  show  the  apparent  strength, 
and  reference  must  be  bad  to  the  imall  ivorj'  indicator,  r,  it  being  the  counterpart  of 
tbe  baroniftrlcal  scale  of  the  tbermonieteri  thus  abould  the  barometer  indioale  80, 
plsee  SO  of  the  indicator  against  tha  boilii^  point  of  tha  liquid,  and  oppouta  tbe  line  of 
SV-e  will  be  found  the  tro*  strength. 

ExampU  1.  Barometer  at  80. — 3nppoaa  the  mercury  to  stop  at  Uie  boiling-pamt 
TS'V,  ploeeSO  of  Um  indicator  against  7a  on  the  Ukarmometar,  and  the  line  of  SB'S  will 
cut  se-fl  •>',  tha  true  stm^h. 

KxampU  i.  Baroioetarat  SB. — Suppose  Uianerovry  toatopat  tfaessme  poin^TS^, 
place  IB  of  tbe  indicator  against  TS  on  the  Ihermometer,  and  tbe  line  SB'S  will  eat 


treated  in  the  Wort  by  the  attaniiatioi^  aa  wall  aa  tha  origiiial  walgbt  of  the  wort  prior 
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TABm  ibowinr  the  Itn.  of  Bngu  p«-  OhIIoii  In  Ccn^idiMd  Bpirib^  vitk  FaT'CrafaigM 
to  M  addail  to-the  iadieated  Btnnglb,  p«r  Ui«  Alooholmster. 


«r,TltT. 

10 

15 

30 

25 

30 

3S 

40 

4fi 

fiO 

MKwtMoT     1 
On.!?.         1 

Sni. 

ybi.  of  Bugu 

orSS 

77} 

U 

t-H  ' 

m' 

1-4 

UI>.o(fliv>r    1 

pwaoioT^ 

niuo 

lolOO. 

tolUO 

ulOO 

UIlUO. 

perQ.ll3r     1 

If.  Om. 

rv  cm. 

«^.'^r■^ 

'.T 

"K' 

m 

8-6 

.< 

4-4 

SB 

6-a 

7-1 

8-1 

90 

-pr 

'ST 

0£3 

IS 

1-8 

s-s 

S-8 

4-8 

S-S 

81 

6-9 

7-8 

B-S 

S-6 

088 

9U 

6- 

IB 

S-4 

B-S 

4-a 

6-0 

B-9 

8-8 

7-7 

8-8 

6- 

086 

•S» 

is 

1-B 

SI 

8-8 

4-1 

4-9 

8-e 

7-9 

B'4 

75 

»S» 

eti 

10- 

1-4 

s-a 

8-1 

4-0 

4-8 

8-B 

7-4 

BS 

10- 

988 

Mt 

ia-6 

1-4 

a-a 

8-1 

S-9 

4*7 

S-6 

88 

7-S 

B-0 

18-S 

988 

SIW 

10- 

1-4 

81 

S-0 

SB 

4-fl 

6-4 

8-S 

7-0 

7-8 

16- 

9BS 

040 

17  8 

1-8 

81 

S-9 

>1 

4-B 

fi-B 

8-0 

B-B 

7-8 

17-6 

940 

fill 

80- 

IB 

8-0 

B-B 

B-8 

4-4 

fl-a 

6« 

S-7 

7-6 

80- 

94B 

eta 

sa-s 

1-8 

a-0 

ST 

8-a 

4-S 

6-0 

B-7 

8-6 

7-8 

ai-s 

948 

»4B 

20- 

1-a 

1-9 

!-« 

•-4 

4-1 

4-8 

6-0 

e-8 

7-0 

88- 

948 

BM 

87  B 

1-S 

1-9 

S-S 

S-S 

4-0 

4-7 

6-8 

B-l 

88 

87-6 

980 

MS 

80- 

ri 

IB 

a-4 

a-L 

8-8 

4-6 

6-1 

6-8 

BS 

SO- 

988 

9M 

Bis 

1-1 

1-7 

SB 

B-O 

8-8 

4-8 

4-8 

6-6 

fl^ 

BS'S 

054 

nt 

BS- 

I-O 

1-8 

S-S 

S-9 

8-B 

4-1 

4-B 

B-B 

8-0 

BB- 

066 

MS 

>7-e 

1-0 

1-8 

s-1 

S-S 

8-4 

B-9 

44 

6-1 

B-8 

BTB 

96S 

»so 

40- 

■9 

1-a 

s-0 

ai 

8-2 

8-8 

4« 

4-9 

BB 

40- 

060 

tta 

4a-E 

■9 

vi 

a-0 

S-B 

B-1 

B-S 

4-1 

4-7 

B-8 

48-8 

968 

SM 

4G- 

■8 

1-4 

1-9 

9B 

8-0 

BS 

4-0 

4-B 

B-l 

48- 

864 

•es 

4T-(l 

■8 

1-4 

1-9 

2-4 

i-e 

8-4 

B-9 

4-4 

4-9 

47-8 

968 

(CT 

BO- 

■8 

1-8 

1-8 

S-S 

e-a 

B8 

B-8 

4-8 

4-S 

80- 

967 

»e» 

SS'S 

•7 

1-a 

1-7 

a-s 

a-8 

8-1 

S-e 

4-1 

4-6 

88-8 

989 

»70 

SB- 

•7 

1-a 

l-* 

a-o 

i-4 

S-9 

8-4 

B-B 

4-S 

88- 

970 

na 

S7-S 

■« 

1-6 

1-8 

a-a 

a-7 

81 

84 

B-9 

87-9 

»7S 

97S 

BO- 

-8 

i« 

1-4 

1-8 

8-1 

S-fl 

8-8 

8-8 

B8 

60- 

878 

974 

B2'B 

■6 

1-0 

IB 

1-7  ■ 

8-0 

a-4 

ai 

8-1 

8-4 

88-6 

074 

«7« 

86- 

■B 

-s 

IS 

1-B 

1-B 

8-8 

B-fl 

a-s 

81 

078 

•77 

67B 

■6 

■8 

1-1 

1-4 

1-7 

a-0 

8-8 

a-6 

a-9 

87-8 

077 

978 

70- 

■4 

1 

1« 

IS 

1-B 

1-B 

a-1 

8-4 

S-8 

70- 

070 

980 

78-8 

■4 

-7 

-9 

11 

rs 

1-B 

1-9 

ai 

8-S 

78-8 

9B0 

981 

7B- 

•B 

■* 

■8 

1-0 

1-a 

1-4 

1-a 

1* 

S-0 

78- 

988 

888 

77-8 

-8 

•9 

■« 

1-0 

1-9 

1-4 

1-B 

1-8 

77-6 

9BB 

884 

SO- 

■9 

-4 

■« 

■8 

■8 

1-0 

i-s 

1-4 

1-8 

BO- 

984 

BBS 

BS 'G 

■3 

■8 

■6 

-7 

•8 

•9 

1-0 

1-S 

1-4 

SS'S 

086 

BBS 

8S- 

■a 

■a 

-6 

^ 

■8 

■9 

1-0 

1-S 

86- 

088 

890 

B7S 

■a 

■8 

-6 

-• 

■7 

-8 

■9 

1-0 

S7S 

090 

an 

90- 

■1 

■I 

■a 

-4 

-B 

-8 

T 

« 

•9 

90- 

008 

994 

9M-B 

■I 

■i 

•S 

■4 

■B 

-fl 

■7 

•B 

9S-S 

004 

99S 

9S' 

-1 

-a 

■S 

•« 

1 

■8 

T 

9B- 

99« 

998 

97-B 

■1 

■8 

•B 

■B 

-fl 

97-B 

008 

to  ftt-mflnUtioii,  but  it  will  indiosta  the  valua  «f  mtlt  liquor*  in  relation  to  tbair  mm- 
ponaot  parta.  It  will  likewiH  be  a  rttAj  meani  of  tatinr  the  relaUTO  value  of  wort> 
»Diii  t'agAT  oompared  with  grain,  a*  well  aa  being  a  guide  to  the  oondiUoD  ot  •taalc 
been  *ad  aln, 

To  aaoerteia  the  atrength  ot  malt  liqnora  and  their  reapeetire  Taloe^  the  initranient 
bat  been  aopplied  with  ■  glaaa  laeohanmeter,  t«eting>^lan,  and  Blide-rale.  Cumraena* 
hj  ahar^ing  the  teating^tiis  with  th«  liauid,  then  intart  ths  laocharometer,  to  wccrtiiiii 
Eta  preaent  graTity  or  deneitT  per  barrel,  and  at  whatever  number  it  floatl^  that  wIU 
indieale  the  nnmber  of  pounds  per  barrel  heavier  than  witar. 

BxoKiplt  1. — 3uppoae  the  iaccharometer  to  float  at  the  figure  8,  that  would  indieat* 
8  tU.  per  barrel ;  then  inbmit  the  liqnid  to  the  boling  teat,  wiUi  the  aalt  at  beror« 
directed,  and  aappou  it  ahoulJ  ahow  (the  barometrical  diOFerenoei  being  aoBountad  for) 
OO**',  that  would  be  equivalent  to  10  per  eenL  of  proof  aioohoL    Befar  to  tba  alide-nl^ 


EBULLITION  ALCOHOLMETEB. 


•■d  pUoa  A  OD  tba  ilide  igunit  10  on  tl>«  «pp«r  Una  or  flnra^  and  fi«iag  •  on  Ui* 
lov«r  line  will  li«  18.  Uiiw  tbowiu  DuU  IB  Ita.  par  bural  li»Te  bMD  dvoumpoMd  to 
•oaMJtat*  Ibat  p«r  OMtag*  of  ■plrit;  tltui,  br  addw  (ha  18  lU.  to  Iha  pr«aaiit  8  Iba. 
per  butw^  tha  molt  wiU  ba  M  lb«,  Ika  orifiHl  waigbl  ol  tha  voit  altsr  laaTiog  tba 


\plt  X— Tba  ■MMUiwnaUr  nwki  10  Ib&  par  barral,  mad  at  the  boiling  pMot  it 
■  88'*',  eqaJTilaat  to  IS  gdlona  of  proof  (pirit  par  cenL ;  place  k.  ^juut  II, 
ud  oppoaile  b  will  Im  ai|  lbs.  par  barrd,  whm,  br  «Uiu  that  to  tha  10  Iba.  prMast^ 
Hi  ifiTwill  ba  tha  raaoli:  -•         "■    / 

7b  attrtmn  ikt  rJatn*  FalM— Bnppoaa  tha  prioa  of  tha  IS  Ibt  bear  to  be  86«  par 
barral,  ud  tha  Hi  Iba.  ba«  to  ba  40a  par  bam^  t«  awMrtaiD  which  b«er  will  ba  tha 
aheapeat,  plaee  M  on  Uie  oppadte  tide  of  the  rule  agaliMt  IS,  and  oppoaita  81^  lb&  will 
be  4Sa.  7/,  ahawiag  tiiat  the  latlar  Uar  b  the  ibaapaat  bj  la.  14  par  barrel 

Bj  takiag  an  aaoonat  of  tha  malt  liqoora  bj  thia  iDalmment  prior  to  itoekinf^  it 
inaj  b*  aMcrtatnad  at  aoj  time  wketharaoj  alMratioB  h«i  taken  placa  in  tlitir  eondi- 
lioi^  aithar  br  aa  inereaie  of  (pitit  hj  aftar  fanneatation  and  aooaaqaeut  loaa  of  ia«- 
dtariun,  or  wbethrr  bj  an  apparent  loaa  of  both,  aeatoaa  faimaDtalien  hai  bean  pting 
tm  toward*  the  nltimata  loaa  of  tha  whole, 

nUa  ioatrniDant  will  likeviae  tralj  iodieata  the  qnaati^  of  apirit  per  eenL  oraatad 
in  dUtillari'  worli,  wh«tb«r  in  prcoew  of  (MWieatation  or  ready  for  tba  ititl,  tba  only 
dMW«Bee  will  ba  in  tha  allowanoea  oa  the  alida-nile. 

H.& — The  aaooharonetari  applioable  to  the  Ibregoing  rate*  for  baei^  ala^  Ae.,  bava 
been  a^oatcd  at  the  tanperatore  80^  nUtrenbei^  and  will  be  fonad  oorreot  for  gen- 
eral porpoaea ;  bat  wbare  axtrame  miBatanaaa  ia  raqoirad,  the  Tariatioa  of  tamperatnre 
miMt  be  takon  into  aeaoont.  thereKtfa  for  ererj  10  degreaa  of  temparatDra  abova  80^ 
^tha  of  a  poDod  mnet  ba  added  ta  the  groM  anonnt  Zmod  by  tha  ilids-rule;  on  the 
aontrafj,  for  aTetj  ID  degraaa  below  8C^  A^  "^  '  pound  iniiet  ba  dedneted. 


If  lOOgatlaaaof  qilrit  areraqnfredat  agiren  atrangtl^  w  50  par  eanl.  nnder  proaC 
W  galtona  af  procf  aoiri^  with  tha  additioa  of  M  gallMa  of  water,  woold  clbct  tM 
vbjfiel,  and  i^mhi  tealing  it  br  tha  aleoholmetar,  it  would  ba  found  aa  eorraot  ■<*  bj  tb« 
kjidreaneter.  Bm  in  eordialiaiBg  eiririt  it  i*  dtflMwl,  for  to  the  BO  gallon*  ot  proof 
ipirit,  SO  gallona  of  ioaaraad  water  would  btkddad,  therein  ro>daring  the  hTdroTMtw 
wataa^  eiaeptfer  takbw  tbe«paaiflagra*hjof  thebalk,  ud,  MeordiaglothaqMatity 
•f  cogar  praaanK  aa  a  rdallra  qnaotit;  of  water  mnat  her*  been  dlaplaaed ;  and  a*  tha 
Mgar  bta  »o  redneing  [M^»perli«^  the  eleohobnater  will  only  ihow  the  atri^h  of  tha 
aardialinrebtioa  to  tba  water  aontained  in  it,  m  the  prlneipla  iodieata^  itraapeetlveljr 
ef  aaaahariiM  or  MtraaliTa  matter  praeant 

Sappoea,  in  making  lOO  gallona  of  eordial  at  VO-*',  8  lb*,  of  anger  are  pot  to  tL* 
gallon,  or  too  Ibfc  to  tba  100  gallooa,  that  >0O  Ib*^  diaplacing  18jU,Ui  gatkine  of  waleq 
OBlyll^y^  gaHoUB  of  water  iutaad  of  50  have  been  applied;  the  anger,  witboot 
radodng  prap«tlc%  maUig  np  the  bnlk  of  100  gallow,  whieh  la  maant  to  repmaent 
SO  per  cent  •*. 

Tht  alcohulmater  will  only  dtow  at  the  fall  point  of  abnllition  the  aloobolio  atrangih 
bralation  to  the  water  in  the  100  gillona  of  tha  mixture  oris  par  cent. -■'.leaTing  ir 
per  eent  to  ba  aooonntad  for  on  tbe  balk, 

i»  tha  qnantitr  of  ngar  praaant  muat  be  datarmtnad  before  that  per  oantage  san  ba 
■rrJTad  a^  a  donUe  oljeet  will  b*  affealed  by  eo doing  namely,  elioiting  in  aUltutaneet 
du  qoanti^  of  engar  preeeat,  *i  well  aa  the  per  eentage  ot  curit  to  be  aooonnted  for. 

&fmalt  1.— In  taking  the  ip.  rt.  of  a  oordial,  etippoae  It  to  be  found  101S,  then 
•nbmit  Uie  liquid  to  tha  boiling  poTn^  and  baring  aaoartained  tha  peroantage  of  aloo- 
hoi,  aod  it  proTM  to  be  8G'*p,  dia  ip,  gr.  of  aloohol  at  thai  rtrei^th  will  ba  fuond  to  b* 
S6«:  deduct  966  from  the  ip.  gr.  of  tSe  bulk,  or  1978,  and  ISO  wiU  remain;  refer  that 
to  ita  amount  <m  the  head  lina  of  table  No.  %  namely,  ia<X  nuder  wbioh  will  ba  found 
S,  repreeentiiig  S  Ibe.  of  angar  to  tha  gallon:  and  by  mnniog  the  eye  down  ita  oolamn 
to  oppoaiLethe  alcotioKo  *trei«tb  indieated  (SS  ■')  wiU  be  found  14-9,  which  rapreaenti 
the  per  eentage  of  water  diaplaeail  br  the  lugar.  and  whloh  amount  of  n't,  added  to 
tha  8S  per  oanL  aioertainad,  makaa  the  total  upon  the  balk  4B-«  per  oantv,  with  I  Ibc 
of  angar  to  Uie  gallon. 

~     "'       ■        ~         ........  '■  -o  be  found  »S7 ;  than 

"7,  which. 


14  'r,  win  be  found  g-0,  which,  adtted  to  the  14,  mikea  tlie  (oUl  on  tba  bulk  IT  pv 

tent")',  with  SO  Iba  of  ingar  U>  tha  100  ^bUodi, 
To  chamiatj  for  their  tinctures,  Aa,  thit  iDatroment  -wQl  he  found  eaaentlallj  oaafbL 
H.R — Care  moat  ba  taken  that  the  meraurj  ia  antlnl^  in  the  bulb  at  the  thenno- 

mster  before  it  ia  fixed  on  the  atcm  for  operalion,  and  la  all  caaea  (exoapt  for  water) 

the  aalt  mnat  be  uaed. 

Conehmpii. — Wines  are  paealiarlj  aubject  to  be  myatified  bj  adnltATatieni  of  Tariooa 

kinds.     It  will  prove  of  great  advantage  to  the  pnblig  when  the  relative  quantity  of 

li'jil,  or  teeMttrwn,  and  aleobol  r«qniKte  to  oonabttita  the  normal  wine  of  each  ^>e«ie« 

ia  veil  aaoertaiaed. 
Soma  beera  poBaoa  a  remarkable  narcotio  power,  by  whieh  they  eanae  drownneta 
:i  itnpor  without  eorreapondine  previoaa  eihiliratioD.    Socb  bareragea  may  Jnat^ 


be  anapected  of  baring  been  aophitticated  with  owuftu  in£ev*,  opinm, 
gone  omg;  ind  thia  auapieion  may  become  certainty,  if  they  be  ahon 
holmeter  to  contain  only  a  few  per  eenta.  of  fermeDtM  aplrit 


ahown  by  the  alco- 


nsde  and  wld  by  Hr.  Jow^  I^ng,  Little 

Tower  Btreet.  He  tables,  of  which  tbe  above  ia  only  a  pintioD,  and  the  barometric 
indieator,  bava  been  oonatnieted  by  him  and  Mr.  Atlee. 

EDQE  TOOI&  Hr.  Jamea  Bonydell  welda  iron  and  ateel  together  In  inch  a  man- 
ner that  when  out  np  to  form  edge  tool^  the  iteel  wUl  conatitnte  a  Chin  layer  to  form 
the  entting  edge.  He  pilea  a  alab  or  plate  of  ateel  npon  two  or  more  aimilar  pUtea 
of  iron,  heate  in  n  famice  to  •  good  welding  heat,  and  then  paaam  between  groDved 
or  otlier  Buitable  rollen,  to  convert  it  into  ban;  tbe  ateel  being  in  a  thin  layer  either  os 
one  of  (he  outer  aurfacea  of  the  bar,  or  between  two  anrfaees  of  iron  according  to  the 
kind  of  tool  to  be  made  therefrom.  Tbe  bera  thua  produced  are  ont  up  and  manufM- 
tared  into  tha  ahape  of  the  desired  artidea  by  forging.  If  the  catling  eoge  i*  to  extend 
bat  a  abort  diatanee,  the  ateel  la  applied  only  near  one  edge  of  the  ^le.  In  Ihia  man- 
ner bateheti^  adn^  ohoppere,  knivea  of  all  kind^  aeiMora,  aeylli*^  chiaeK  gowei^  A«>, 
nuij  be  eeonomieally  tnanuraetarsd ;  the  atael  being  taed  moaly  for  fonning  ihe  edgia, 
while  the  reqniaite  atiftieia  of  tha  toola  ia  obtained  bv  the  iron.  The  aomi>onnd  hum 
which  have  the  ateel  on  one  aide  are  anitable  for  ehiaela  and  other  toola,  whieh  have  a 
anttinge^  on  one  aid^  the  iron  being  ground  away  when  tnakijig  or  aharpening  the 
tool  Hr.  B.  manufaoturM  tpadaa  on  a  aomawfaat  aimilar  plan. — Aingtona  Jimm^ 
Tol.  nv).  p,  IBS.    See  Cim^T  and  Snn. 

EDULCORATE,  (EAda/rtr,  Tt.\  Auuium,  Oerni.)  ia  a  word  introduead  bf  tha 
alebemiata  to  aignify  tbe  aweetening,  or  rather  randerl^  inaipid,  of  ■erimotilotw  pol- 
Tfirulent  aobstanoea,  by  oopiona  ablationa  with  water.    It  meana,  in  modem  langoan 


KFFERVESCXlfCE,  (Eng.  and  Fr. ;  At^bn»—rt,  Qarm.)  When  gueooe  tnatlar  i» 
nddenly  eilrioatsd  with  a  hiaaing  aonnd  during  a  ehemiaid  mixtnre^  or  by  the  appli- 
aation.of  •  efaeniieal  eolvent  to  a  aolM,  the  pfaenomanoD,  ftttta  ita  reaamblanea  to  tb4 


of  rimmetins  or  boiling  water,  ia  called  erirreaoenoe.  lie  most  familiar  example  ia 
afibrded  in  the  aolution  of  aodiao  powders;  in  whieh  the  earbonie  acid  gaa  of  h  ' 
earbonata  of  aod*  ia  extricated  by  the  action  of  citric  or  tartaric  acid. 


..  a  solid,  nanally  eijatalline,  into  a  powder,  in  oonaequence  either  of  tbe  abatraetioB 
of  the  oombined  water  by  the  air,  ai  happeni  to  the  cryatala  of  aolphate  and  earbonata 
of  aoda;  or  bj  the  abaorption  of  oiygeo  and  the  fornation  of  •  aa^ne  eomponnd,  as  in 
the  oaae  of  alum  aebiet,  and  iron  pyrites.  Saltpetre  appears  as  an  effloreaeenoe  upon 
the  groand  and  walla  in  many  aituations, 

EQQS,  HATCHINO.    See  lnonBATion,  Axnuom. 

EIDER  DOWN,  [a  •  kind  of  precious  down,  ao  called  becaaae  it  ia  obtained  from 
Ike  .Siefrr-duck.  Theae  birda  build  Iheir  nests  among  preoipitoDa  rocks,  and  the  femala 
linea  them  with  fine  feathera  plucked  from  her  breast,  among  which  she  Isya  her  five 
eggai  The  natirea  of  the  dietricta  frequented  by  the  e!de>ducka  let  themaelves  down 
by  corda  among  the  dangerous  cliffi^  to  eolleet  the  downs  from  the  neata.  It  is  used 
to  fill  ooverleta,  pillowi^  cushiony  ^ 

ELAINE  is  tha  name  given  by  Chevreol  to  the  thin  oH,  whi<^  may  be  ripellad 
from  tallow,  and  other  fate,  solid  or  fluid,  by  preaaure  cither  in  their  natural  state  or 
after  being  sapanified,  eo  as  tji  lisrdcn  tha  tttaritu.  It  may  be  extrflcted  also  by  disest- 
ing  the  fat  in  7  or  B  times  its  wi^L'lit  of  bailing  alcohol  spec  in^v.  0-198,  till  it  diaaolvea 
the  whole.  Upon  cooling  the  eolution,  the  atearine  falls  to  the  botlam,  while  the  elsina 
aoDeola  in  ■  layer  like  olive  oil,  upon  the  aurface  of  tha  aapematant  aolutioD  reduced 
\>j  evaporation  to  one  eighth  of  ita  bulk.  If  thia  elaine  be  now  exposed  to  a  eold  tem- 
perature It  will  deposit  its  remsiniDg  stearin^  and  become  pur*.    See  fts,  On^  and 
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KLASnc  BAimS.  (TijfM  ftutifMi,  Fr.  i  FtdiTkmn-**if,  Otm.}  Tbi  Bwaa 
hctara  of  brneea  *ad  ^rten,  with  tbrcida  of  caoulchooc,  cilbcr  naked  or  c»vere^ 
MMW  to  haTc  orifiiuli^,  aoiDe  time  un,  in  VienDt,  vheriM  il  ns  ■  few  yean  tinoc 
imported  into  Farit,  and  ihrnee  into  Ihit  0)00117.  At  fint  the  peai-abaped  bottle  of 
ladtaa  robber  m*  cat  iolo  lout  narro*  ftrip*  by  the  tdufon;  ■  ainile  eperaliva 
laioinc  off  only  aboot  100  jraidi  ia  a  day,  by  catling  the  peat  in  a  epiral  directioa.  Ha 
Meereded  next  in  leparatiofc  with  ■  pair  at  pjncen  ibe  wmal  ]mjv  at  which  the  bottla 
«M  oompoiK.  A'oother  dmJc  oT  obiainini  Bn«  thmda  wa«  to  cot  them  out  of  a  bottle 
which  bad  bno  readered  thin  by  inSalba  with  a  foKing  pump.  All  liine  operaiioaa 
■re  (hciliialed  by  prcTJoasly  iteepioe  the  eaooichonc  in  boUinti  water,  in  iu  nudentelf 
laSaled  Kate.  More  receolly,  machioFt  haTe  beeo  tneeeHfully  employed  Tor  cuUing 
Mt  Itaeie  filamrnU,  but  fur  thU  purpoae  the  boiile  <£  caooiebooe  i*  IrauTormed  iota 
a  diet  of  equal  ihickoe-i  in  all  iu  pari«,  ud  perfectly  circolar.  Thw  preUmiaary  opera- 
tion ia  cireuted  ai  Talluw*:  1.  the  buiite,  MtHened  ia  hot  water,  la  eqeened  belwee« 
Ihe  two  plalea  oT  a  pmi,  the  neck  haring  been  removed  belbnhaad,  ■■  naeleei  in  thia 
loiatsf  fiew)  2.  tbe  battle  ii  then  cut  into  two  eqoal  parti,  aod  ii  allowed  lo  eoa- 
•olidate  by  eoollof  befbre  anbjeciin;  il  10  ibe  cutiiag  iailromenL  When  ihe  boiUe  ii 
■troog  enougb,  and  of  variable  (hicknese  in  in  diflereot  puinu,  each  hair  i*  lubmiiied  la 
powerful  pmsure  in  ■  rery  itrong  crlindrical  mould  of  metal,  into  which  •  metalUe 
plnnger  detceoda,  whiell  Torcee  the  caonUboue  to  lake  the  Torm  of  a  dat  eyliader  with  ■ 
drcnlar  base.  Tbe  mould  ii  plunged  into  hut  water  during  the  comprestion.  A  atem  or 
led  oTiran,  which  goei  acruM  the  hullow  muukl  and  piitoa,  reluiu  lAe  latter  ia  ill  place, 
■olwithilanding  the  milience  of  the  caoolchoue,  when  Ihe  otoald  i>  taken  Irom  tbe  preia. 
The  mould  being  ihen  eaalrd  in  water,  ihe  eaoolehnoe  ii  wiihdrawa. 

The  timnifbnnalian  ot  the  diic  of  caoolchoue  into  fine  ihreada  ia  performed  by  two 
machine!  |  the  flnt  of  which  cute  il  into  a  riband  of  equal  thiekneti  in  iU  whole  eileal, 
roBoiag  in  a  ■piral  direeiloa  from  the  circDmrcreoee  to  Ihe  centre;  the  leeoad  labdi' 
ridee  thia  ribaod  leagthwiie  into  iCTeral  paralld  fllanenti  noeh  Mmwet  hot  eqaally 
thick. 

followine   An.  473. 474. 475.  renreeeot  the  machine  for  cottint  t r^— _,. 

i   lo  present  iU 


twjilvheiT  to  the  edfc  of  a  knife  c,  fbrmed  like  a  eirenUr  blade,  whose  plane  li  peri«a 
dieolar  to  that  of  Ibe  ba«n  of  the  disc.  Tbii  knife  turni  round  its  centre,  which  it 
bed.  The  rotatorr  motion  of  the  disc  fbrees  the  knife  to  penetrate  Rirther  and  fUjIher 
into  iti  masa,  and  the  motion  of  Ihe  knlfh  iuelf  mnhes  it  cut  the  riband  more  osily.  It 
i*  obrioot,  that  if  the  disc  alone  revoWe,  ihe  motJonles)  knlle  could  act  only  by  pressure, 
ud  mnAd  meet  wKh  an  eoormoai  reaistanee.  A  third  moTcmeni  becomes  necessary. 
Ib  pniponio*  **  the  disc  li  diminished  by  the  rcmoTsI  of  the  spiral  band,  the  centre  of 
thia  dmc  most  adTanee  opon  Ihe  knife,  in  ofder  that  the  ribsnd  may  have  always  Ihe 
iamebreadlh.  The  inspection  of  jtg.  47G  will  make  the  sceordance  of  the  three  motiont 
intelligiUc. 

The  kaiA  c  is  placed  npon  a  shaft  or  ails  a,  whleh  carries  a  pnlley,  ronitd  which  • 
bell  or  cord  rant  which  drives  the  whole  machine.  This  knife  is  six  inches  in  diameter. 
In  order  Ihat  by  being  kept  eoo)  it  may  enl  the  caonlchaac  better,  it  is  plunged  at  ila 
lower  pan  Into  a  tnragh  ■,  full  of  water;  a  stopcock  a,  serves  lo  empty  Ibis  Iroogh. 

The  than  abears  a  pinion  p,  which  takes  into  a  wheel  n,  placed  upon  the  s^lft  a'| 
apon  which  there  i«  enl  a  worm  or  endlcM  screw,  v,  t.      This  worm  bean  a  nut  a, 
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ifiaita  Tariitjr  of  oomhination.  Hie  diunMioD  of  thk  Inlvrtiting  Mljaot 
•are  diemiitfy.    9«<  UaQOHPOunon. 

O-TELEORAPHT.  JlagiuHt  NttdU  TUf^ropAA— After  (Entod  had  dit- 
I  iDDtiial  sclioa  of  eleetrio  anrrenU  and  magiiatio  Deedl«^  Ampere  "pro. 
DBoqneDce  of  aa  idea  ai^geated  to  him  bj  the  illadtiou*  Laplaoe,  to  emploj  • 
:uita  a»  there  were  letten  uf  the  dlAabat,  and  to  make  eadl  of  them  aaton 
leedle.* 

Ka  invention  of  tlie  (talvanometer,  followed  more  reeently  by  Vh«at«b>n«'a 
r  tlie  Teloeitj  oT  electricity,  gara  nnawed  impulaa  to  these  InqDirie^ 
itebie  lllostrated  Amnere'e  idea  on  a  eniall  nale,  but  rather  with  a  view 
ODt  the  difflniilUee  vhiah  eareloped  it  thaa  to  propoa*  jl  for  praetioa)  pni^ 
xander'i  telegraph  bad  thir^  guvanometrie  neadJ«a  and  thirty -one.  wire*; 
I  ■ap»rted  a  aereen,  whioh  it  auried  with  it  when  defleeted,  and  thu*  ai- 
er.  Davy*!  fint  lalegranh  wat  of  Um  mim  eharaster,  only  lh«  lattara  were 
Baron  Schatling  and  Pe«hner  (wopoiad  t4>  limit  tlii*  nnnaber  by  employe 
e«dlee  and  obaerring  tlieir  MtmliiaM  nratloiie,  a  dilareat  ehanetdr  baing 
wording  to  the  nomber  of  needles  in  motion. 


iey-board,  peenliarly  hie  ooDtriTanoe,  Iheae  aeveral  eiranila  can  be  readily 
y  oombiDiiw  three  or  lour  neodle^  SOO  ajnale  aaa  be  giTeo.  A«  the  motioa 
Hected  needtee  was  not  of  itself  euffloienl^  Tidaot  to  ring  a  bell  in  order  to 
on,  arrangemunt  waa  made  that  one  of  the  needlea  by  its  defleetioa  ibould 
la  circuit  of  a  diitant  batten,  and  this  would  Iben  make  an  alcMnrniagnat, 
e  the  detent  of  an  alarm.  Other  modee  of  sounding  au  alarm  wsre  adopted 
of  the  diSleultiee  wliieh  attended  the  early  eiperiuMnts  od  that  form  of 
rhicfa  we  shall  presently  dceoribci  As  It  is  not  the  Inlention  to  give  hare 
r  telegraphs,  the  nbore  illustrations  of  the  ebief  applications  of  the  galTaa- 
liie  purpose  will  anfflee. 

itrumenta  to  be  first  diwribed  are  the  inventiona  of  Mawft  W.  FotbergOl 
Cbariee  WhMtstone,  F.Ra    Tliey  are  of  two  kiada:  the  oB^  in  wUah  a 
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■inglfl  gilTmnonictar  ia  amplojed;  tha  otbar,  in  wblolt  then  il  t  p^  of  gnlTiDDmetvK 
Tfad  lai'iiier  will  serve  our  preHat  purpiue,  u  the  nwohuiical  adjuitmeDU  of  the  latter 
ipcrel;  the  double  of  tbU    I  have  reiDoved  the  eiae  from  the  inatmnioit  in  order 


S'va  a  olur  view  of  all  the  MHDtikt  parts  i  uid  have  cnmvod  a  back  Tiew  of  it  {Jig. 
with  the  liatterj  i  attAehed  H  if  for  uae;  aod  the  circuit  of  tha  galTaaenictar  a 
complelcd  by  the  wire  w  ir, 

"Tlie  inelruuieat  is  pouosed  of  a  tWD-fold  character;  it  ii  pattht,  or  raadj  (or 
Tsoeiving  sisnala  from  aaotber  ioitniment;  it  is  aetive,  or  read;  for  tnosmitting  signals 
tu  aaother  iDStrumeat  B;  deacritiing  first  how  it  is  fltt«d  for  rtetvmu/  signals,  aod 
then  bow  it  is  arranged  for  trammitlittff  them,  we  shall  be  better  able  aoDTenicDUj  to 
analjse  it,  and  to  oonsprehend  ila  general  strai^ure.  Tlje  frame  of  the  coil  B  is  of  bras^ 
or  (which  is  in  mapj  respeoU  better)  of  jjolisbed  wood  or  of  ivory  j  it  is  screwed  upon 
the  face  of  the  iustrumenV  which  faoa  is  a  brass  plate  Tamitbed  on  the  inner  sid& 
Looking  at  the  coil,  a  short  wire  froni  its  right-band  end  oome*  to  a  screw  tenniaal. 


a  slip  of  brass  dewends  to  a  brasa  (date  hwe,  parti;  hidden ;  but  ila  form  ma;  be  getbared 
from  a  similar  pliite,  viaibla  on  tlie  left  side.  Theaa  twin  plates  are  in  metallic  connee- 
tioa  b;  means  of  Iha  two  npright  springs  plainl;  shown  in  the  drawing.  Tlie  spriiin 
are  of  stout  steel,  and  preoa  strong!;  on  two  poiula  in  a  short  inaalateil  brass  rod  a,  wbich 
is  screwed  ia  tbe  wooden  framework  of.  the  instmmenL  The  lefV-baod  piste  is  son- 
nacted  wilh  the  terminsl  j>,  also  br  a  slip  of  brass.  If  bow,  the  two  terminals  c  and  » 
are  eonnected  b;  a  wire  w  w,  the  cirouit  will  be  complst^  ai  fallows:  fruui  tlie  terminal 
D  ioto  the  coil  at  tha  right-hand  side;  oat  of  tbe  ooil,  at  the  lelt-eide  downwards  to  the 
right-hand  plate;  up  the  rigbt-bond  steal  spring  aoross  tbe  brass  rod  a  to  the  loft-hand 
ateel  spring;  downward  br  thia  spring  to  the  left-hand  plate,  thence  b;  the  slip  of 
brosi  to  the  termiDal  d,  and  tbenoe  b;the  wire  ww  tha  terminal  v,  whence  we  started. 
1(  DOW  tha  wire  from  v  went  up  the  line  of  railwa;,  and  the  wire  from  d  down  tha 
Un^  and  Iba  cirouit  ware  in  aome  way  kept  complete  on  tbe  lai^e  sosla,  as  it  has  been 
hare  deaaribed  on  the  small  ual^  an^  clectrie  ourrent  passing  along  the  wire  from  * 
distant  station,  would  Iraverse  this  coil  in  its  course,  would  deflect  the  needle,  aud  so 
make  a  aignal,  I  should  here  mention  that  for  the  sake  of  r^ularit;,  we  adopt  one 
unvaried  order  in  attaching  wires  to  tlie  instrument;  it  is  to  put  the  up  wire  on  111* 
terniioal,  shown  b;  a  on  tlie  figure,  the  coils  being  all  imifomil;  wound. 

"So  far  for  receiving  a  signal— now  for  sending  one.  Were  wa  to  go  out  on  tha 
open  railway,  takins  with  us  a  battery,  and  to  eut  any  one  of  the  wire^  and  place  ita 
two  ends,  thus  obtained,  npon  the  two  terminal  ends  of  the  battery,  a  cnrrent  would 

£sss  along  tha  line,  and  the  needles  on  that  wire  would  be  deflected ;  and  if  we  changed 
ands  so  sa  to  revene  the  conneotions,  the  deflections  of  the  ne«dle  would  be  reverwd. 
The  same  would  happen  were  we  to  eut  a  wire  inside  the  office,  or  inalde  the  tele- 
graph, and  to  treat  it  in  a  aimilar  way.  Now,  in  every  apparatua  contrived  for  traaa- 
mitting  signals,  we  have  a  pCact  eorrttpending  to  nich  a  cut  wira;  and  near  this  pla«a 
are  the  poles  of  tho  battery,  mounted  and  moTaabl^  so  that  tbe;  ma;  be  readily 
applied  in  the  breat""        "  "'  "       '     '     mi- ..  i. ..  i  —.(-■-  .nb.  -_  .^  _ 

top  of  the  springa 

hard  upon  iti  and  can  readily  be  rsised  with  the  finger,  or  otfairwise.  It  is  obviai 
tha^  when  either  of  them  is  raised,  the  cirouit  is  broken.  Now,  near  this  place  ia  ■ 
mecbanicsl  contrivance,  by  which  the  poles  of  tbe  battery  msy  make  a  breach  ia 
the  circuity  and  be  ai>plied  in  the  breach  in  either  direction.  The  drum  b  is  of  box- 
wood, the  ends  c  and  t  being  capped  with  brasa,  and  insulated  from  each  other  hy 
the  wood,  t,  left  between  them.  The  dram  is  movasble  by  a  handle,  not  in  o^ht 
her^  and  is  supported  as  shown  in  tbe  present  Saure.  A  stout  ateel  wire  e*  is  screwed 
beneath  into  the  s  and  of  the  drum ;  and  a  similar  i'  is  screwed  above  into  the  s  ead. 
These  two  wires  are  the  poles  of  the  battery,  ■*  being  connected  with  the  lina  end, 
and  e'  with  the  copper,  thus: — from  the  copper  end  of  the  battery  a  wire  is  led  to 
the  terminal  o ;  thence  a  slip  of  brass  leads  to  a  curved  brass  spring  whieh  preasea 
oloael;  oo  the  drum  at  e;  from  tbe  dnc  end  of  the  battery  a  wire  goes  to  the  terminal 
M,  and  thence  a  slip  of  brass  leads  to  a  similar  corved  spriog,  pressing  on  the  ooutinnation 
of  the  I  end  of  the  drum,  as  shown  in  the  figure.  It  will  be  seen  tliat,  whenever  th« 
dram  ie  moTod,  the  steel  wire  i*  will  lift  up  one  or  other  of  the  npriehtateet  springs; 
it  is  now  lifting  up  the  rigbtrhand  one,  and  so  breaks  the  cirmit;  bnt,  by  a  little  farbber 
motion  of  tbe  dnira,  the  wire  e*  will  press  upon  the  boss  below,  as  shown  in  the  fieur«^ 
and  thus  thara  will  be  a  batter;  pole  on  each  side  of  the  breach,  and  n  signal  will  be 
made  on  thi^  and  on  all  instruments  connected  with  'A.  And,  trma  the  peculiar 
arrangement  witb  the  dmm,  the  motion  can  be  cbanged  a*  rapidly  as  tha  baud  can 
move.  I  have  shown  tbe  batter;  connections  exactly  as  the;  occur  in  praoliee;  and 
the  connections  are  such  that^  if  (he  rigbt-hand  springe  are  moved  oil)  the  needle  nioTSf 
toflvrij^Van^  if  thelef^  to  the  left    The  needle  on  the  fa«e  of  the  inelrumentalw&jB 
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bM  iti  north  cod  apvard,  and  Uie  na«dlg  witbia  Iba  ooU  ili  Berth  and  dawmrwd,  m 

(hat  if  we  look  at  tha  he«  of  an  iDttnimeD^  and  aaa  ths  top  and  of  tha  >«ed1a  i 

liie  rights  wamaj  be  aore  that  iotha  half  of  (ha  coil  Dearett  to  luthagtitmitiaaw 

Ihoa  th«  wires  are  the  «faani>»la  Ihroogb  vhiib  alectHa  iDfloaBoaa  ara  eonTcjad  to 
ICraat  dietaneaa  wi  th  ineonsaiTabta  veloeitj,  and  tbe  novaabla  magnet^  or  galraiiiMnetM^ 
t«  whiah  tha  wire*  are  attaahad  at  tha  atatioo^  are  tha  parta  of  the  apparatua  bj 
vbicb  Bignala  are  isad&  ne  node  of  iDterpretiog  tli<H  agnala  la  thua  ilaaaribad  I7 
&e  author: — 

"  DoDBiiC-BiCDLi  Ooiii. — BaTiog  daaeribed  the  ajifMratna  and  meaoa  amploj'ed  fcv 
produetiiff  at  pleaaure  the  trannnuuon  of  aignala  to  diatant  pUoe^  it  do*  ramaina  to 
na  to  cxplaio  tb«  manner  of  interpreting  Uiea*  ttgnaliv  ■<■  that  aaeh  poion  aball  nndar- 
itand  IIm  idaaa  the  other  would  eoDTn. 

"  We  have  to  deaeriba  how,  oat  of  oaly  Am  neadle^  each  of  vhieh  ba«  bot  Itm 
■  moTemeMa.  the  telegraph  alphabet  ia  fanned.  On  tha  fate  of  tha  ioatrameDt  ara  the 
letter*  of  the  alphabet  arranf^ed,  a*  it  will  b«  aeen,  mrvUim  in  two  line^  b^aoing  at 
the  left,  and  ending  at  ths  right,  aa  ii.  writing.    Iha  eommeneing  aeriea  from  A  U>  P 

'  "'  "  '  the  concluding  aariea  froi   "■-■"■' 

__ _ <e  lettet*  «t«  engraved 01     ,  _..   _ 

ocbera  lAm  limeai  To  make  a  letter  engraTcd  once,  requlrae  an»  motion  of  the  needle ; 
to  make  one  engraved  twice,  (vomotlona  of  the  needle  j  and  to  make  one  angravad  three 
'imee,  lirM  motiona.  In  i«apeet  to  the  nrraa  row,  the  needle  Moraat  to  the  letter  h 
'  ■    "  '  '-'    '  'ier,    Inp         ■  •    ■'    -    -   - 

letter  reqaired  Six  of  the  lettera  Q  D,  L.  H,  and  U,  T[reqnire  a  twofold  motim 
of  the  needle  or  needK  firet  to  the  mht  then  to  the  left  (or  Q  I^  and  U,  and  Arat  to 
the  led  then  to  the  right  far  D,  U,  end  V.  neee  Ax  lettem  are  engr«ved  atitmiUatt, 
and  with  ■  donhle  row  between.  The  alphabet  prodoeed  bj  Ihia  onangeioeat  i*  of  * 
umple  character,  and  t>  verj  readilj  aoqutrad.  To  the  atrangar  it  appean  confbacd; 
bnt  when  be  hai  the  kej  to  it  the  diSeiiltf  diaappeara;  it  might  at  nnt  aigbt  appear 
•bat  a  dial  inatrumeot — a  tolHrapb,  that  u,  provided  with  alphabet*  engraved  on  a 
o'rcular  dial,  and  an  index  made  to  revolve,  and  point  to  imj  reqoirsd  letter,  ia  more 
aimple;  tevenlaueh  telegmpheexiat;  and  amoDgtlkemareaonie  very  happilj  arranged; 
■Dd  there  ia  K>methiDg  ao  limple  Id  the  faett^  being  able  to  point  to  anv  deured  letter, 
that  it  ia  no  wooder  the  public  generally  maj,  00  a  baatj  glance,  and  before  studjing 
Llie  practical  merita  of  the  oaae,  be  readj  to  decide  in  their  favor,  and  prefer  ^em  ta 
anj  other  plan,  tha  A,  B,  C  of  wUcb  is  Im  obviooa. 

"Bat  ia  it  such  a  very  aeriona  matter  to  learn  another  alphabet!  Everj  echool- 
buj,  now-a-daje,  knows  eome  half-doien  alphabeta;  there  are  HOUAIT  letters  larmt 
and  Roaui  letters  vnall ;  l^AJfUSCRIPTieOJin  laise,  and  auiMtam^  letton  niiaU; 
•Ih  SagII>t  larg^  and  Old  Bnglith  aratXi:  G«sn  lam^  and  tfrni  email,  and  so  on, 
and  all  diSereat,  and  not  ooa  of  them  ir 

itrota  of  lAe  pen  a>  are  the  telegraph  le ^  _^ _  ..     -         

plainest  alphabeU  ai  an  example ;  the  KOHAH  CAPITAIf^  for  instoooe,  and  plaa* 
afewof  IheminjDXta-poaitioDwilh  tha  oorreeponding  telegraph  aignala: — 

A       'i.  m         /         •       m 

■        V4  r         //  B         \ 

"He  simplicity  of  these  symbols  ii  obrione.  Two  diagonal  a 
line  are  required  for  the  Boman  A;  two  diagonal  lines  for  the  K>i«ra|>u  ^,  uu> 
vertical  and  three  horieontal  lino  make  the  Soman  E;  one  disgonal  tba  telegraph  % 
and  BO  on  1  the  difference  being  that  all  the  world  bave  learned  the  BomsD  alpbabet, 
and  only  a  ehoeen  few  have  atudied  the  telc^spbic  sTmbola.  Hat  the  latter  really 
are  aimple  and  diatinctive:  that  they  are  full  of  meaning  and  very  lefpble;  that  Ihij 
•reappUcable  to  ordinary  langnage,  and  good,  ay,  veiygMtdl  no  one  will  for  ■  moment 
donbt,  who  has  seen  the  ra^adity  and  accaraey  with  which  a  telegraph  officer  receivea 
a  dispatch. 

'  To  one  who  aeee  a  tel^raph  in  operation  for  the  flrst  lime,  the  effect  borders  oa 
the  marvelloag;  setting  out  of  the  qoestion  the  fnct  that  the  needles  are  canied  to 
move  by  an  individnal  perbap*  a  hundred  milee  off;  tbe  motion  of  the  needles  hither 
and  thither;  quicker  than  the  untrained  eye  can  follow;  the  want  of  all  apparent  order 
and  rule  In  their  movement;  the  ringine  of  the  changea  between  odc  and  the  other, 
and  both ;  the  quiet  nianner  in  whiiA  t£e  clerk  points  hia  needle  to  the  letter  ^  in 
rapid  interval^  implying  that  be  anderstauda  the  word;  while,  to  tue  nninitiated 


1ooker.on,  all  is  won^fer  and  mysterv,  and  confusion ;  and  tbe  rare  aocnrrcDce  0: 
■    ■      "ing  he  did  IT -■---' -.--;.  =-.1-  .1.-  --..  — 

very  preltv  girl,  with  brigfit  bine  evei  an(l'  long  curls,  Am  sailed  'for  Boulogne  in  the 
Pfitu*u  Clmtnlitu,  now  leaving  Folkstone  Harbor;  and  that  she  u  aeeompanied  \j 


clerk  pointing  to  4^  implying  fie  dfd  not  uitderland;  and,  Gnally,  the  quiet  man 
with  which  the  clerk  toFle  von,  very  coolly,  aa  the  reeult  of  hia  operations,  "That  the 
-  ■   brigfit  b!  ■ -.-.--.....-  «.„,._.:_  .u. 
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the  UlT,  handaornA  man,  with  tlie  dnrV  motiftavht  and  mi1!tjir;  cloiiV,'  Ai  lie  Ulli  jot 
lliis,  >nd  uji,  'Mfoa^  And  BniiTer.  forty  words  tvo  nien  at  lOi.  Bd,  one  fpiinn^ 
porterage  s  ibillisg — one  pound  tvo.'  If  ;ou  happen  to  be  the  papa  of  the  pair  of 
UpC  eyea,  TOQ  are  bewildered,  and  vish  Ton  were  an  electric  cnrrent,  and  oiuld  b* 
■ant  afler  fhtm.'—J'ivm  Meclrit  Telegraph  Jfanipulation,  by  0.   V.  Wallctr. 

An  invention  appar«nt1j.  vetj'  ample  and  coniprchenaiTe  far  electro-teleginphic 
eorreapondenee,  waa  made  the  lobjeet  of  >  patent  in  Febrnaiy,  1851,  id  Kewton'l 
Joornnl.  It  ooneiBta  in  the  use  of  inch  pert*  or  arranKementc  of  apparntua  na  will 
■IIow  two  or  more  penoni,.bj  the  igencj  of  electrici^,  to  aeixl  or  receive  liEnaU  or 
blclligenM  by  ods  common  wire  in  eommnnieation  or  main  conductor,  whilst  Iha 
rapidity  or  eloseneaa  in  the  order  of  aDceeaeion'  of  the  Ngn*l>,  coQiieqnent  on  the  io- 
deflnite  short  time  the  main  eondnetor  ia  in  actual  nie  in  conveying  the  electric  current 
tut  traneferring  the  signal  ahall  be  anch,  that  all  the  pereona  ao  employed  in  these 
telegraphia  operationa  can  be  eontinaallr  and  simullaneonsly  ocoupied,  in  like  manner 
as  if  eaeh  one  of  tbem  had  a  distinct  wire  of  communrcHtion  all  the  time  wailJng  for 
er  appropriated  to  hia  partienlar  nse.  Bv  thla  invention  the  same  practical  telegrsphia 
reantta  are  obtained,  throngh  agency  of  the  one  wire  or  main  conductor,  as,  in  the 
Tarietiea  of  the  ele<!trie  telegraph  belore  known  or  used,  wonid  reqnire  aeveral  dietinct 
wirea  of  eammaniealion.  Aocording  to  tbia  improved  plan  of  working,  the  wire  of 
eommuDiestJaa  or  electric  conductor  Risy  be  considered  a>  a  pablic  word  rond,  or  an 
omnitelegrsphic  way;  whereas,  in  contridjatinetion,  tbe  conductor,  aa  heretofore  used, 
nay  hp  eonaidered  a  private  word  road,  or  a  nnitelegrapbio  waV'  ^n  addition  1«  tho 
■bllilj  of  alloiring  divere  parties  aimultaneonsly  to  telegraph  at  will  either  all  in  the  aanie 
or  in  contrary  dh^otionlk  over  or  along  one  wire  of  cammunieation,  this  improvement 
enablea  each  one  of  the  operator^  ao  employed,  to  have  and  to  use  ei  many  distinct 
short  wiret  or  aeceseory  eonduoton,  all  related  to  the  main  conductor,  ■■  the  Dperntora 
nay  desir«  to  have  separate  aigDala;  whereby  the  facility  of  making  and  ref^eiving  or 
rerarding  aignals  or  intelligence  ia  greatly  increased,  "nini,  for  example, — suppose  ten 
men  at  each  end  of  the  wire  of  commnnlcation  are  all  using  the  same  wire  of  communi- 
eaUon  wbich  eonneete  the  distant  places,  tbeir  practical  tejegraphio  hcilities  would  be 
greater  than  could  be  had  by  the  old  syatcin,  if  these  twenty  men  had  twenty  different 
wiree  of  eommnnicslion  in  place  of  only  oce  such  wire ;  an  J  would  be  aa  great  na  could 
be  had  by  the  old  ayatenJ,  it  each  of  those  twenty  men  had  aa  many  such  wires  as  they 
night  desire  to  make  or  receive  different  signals.  Thu^  supposing  twentj-five  ugnsls  \t> 
be  made  and  twenty-five  to  be  received,  for  eseh  of  these  twenty  men,  1, (WO  separate  wirea 
or  main  eondnctore  would  be  required,  in  order  to  accomplish  what,  by  the  new  syetem, 
requires  only  one  sneh  main  conductor,  aided  by  1,000  short  wires  or  accesaory  conduct- 
on^  or  eignu-making  and  ngnalreeeiving  ^irea,  which  need  be  of  but  a  few  inches  in 
lensth  severally,  or  eo  lone  as  to  reach  to,  or  be  cyetemalJcslIy  put  into,  electric  relntioD 
with  the  respective  ends  of  the  main  conductor  or  wire  of  communication;  or,  otherwise 
by  moti:  n  be  auceeesively  brought  into  electrie  communication  with,  and  so  monienUrily 
forming  in  succeseion,  portions  of  the  conductor,  by  which  the  electric  onrrent,  circuit, 
or  line  of  inductive  action  is  establiebed,  maintained,  or  broken,  from  time  to  time.  It 
may  be  stated  that  this  improvement  rests  upon  taking  advantsee  of  tlie  eircomaUnee 
that,  practically  speaking,  no  sensible  portion  of  the  time  em}>k>yed  in  working  the 
telexraph  is  expended  in  (be  actual  transmission  of  the  electrie  influence,  which  la  tJie 
medium  or  agent  of  the  communicHtion,  bnt  that  is  due  to  tbe  operation  of  makirg  or 
recording  the  signala.  One  wire,  reaching  between  the  distant  pieces,  is  therefore  capable 
of  being  the  instrument  of  tranavltting  an  indefinite  number  of  different  signals  in  a  eeo- 
ond  of  time,  provided  that  suitable  Bdaptations  are  made  to  pnable  ao  many  different  sig- 
nals to  be  separated  placed  upon  one  end  ofthe'main  conductor,  and  reee I vcd  or  recorded 
at  the  other  end  of  tbe  condnctor,  In  an  intelligible  maoner.  There  are  an  indefinite  num- 
ber of  methods  of  applving  to  practice  this  improvemenl,  differing  more  or  less  in  kinds 
of  apparatua  used,  and  in  modifications  of  electrics!  actions  applied.  But  all  sre  mil>- 
alanlially  the  same  improvement;  inasmuch  aa  tlieir  action  wonM  be  to  set  apart  diati net 
and  small  and  >occesaLve  fractions  of  a  second  or  other  period,  and  aasieu  and  apply 
Inch  small  fractions  of  time  to  different  uses  or  for  different  persons;  so  that,  allhuugn 
many  persons  should  all  aimultaneonsly  be  employed  in  using  one  common  wire  of  corn- 
mnnieation,  vet  all  the  signals  so  transmitted  b^itmay  be  sueoeeeive;  the  rapidity  of  Iha 
el ectrio  conduction  admittinj^  by  this  invention,  the  divers  signals  to  be  transmitted 
•ncoeasively  along  tbe  wire,  and  yet  so  quickly  the  one  after  the  other,  as  1«  give  a  lik» 
practical  result,  aa  if  they  were  si  molts  neoosly  tranamitted  by  separate  wirea  or  main 
•ondoctom  A  coqvenient  mode  of  applying  (his  improvement  to  practice,  snd  for 
flluslrating  tbe  principle  of  the  invention,  may  be  understood  by  referring  to  the  diagmiD 
{fig.  «fl),  wherein  two  penduiom^  supposed  to  be  aotuated  by  clock  work  or  oiher 
■nitnble  meana.  are  indicated;  su^  pendulnms  being  made  to  vibrate  as  nearly  aa 
IMsaible  together  in  poeitJon  and  in  time  of  vibration.    At  Iha  cbief  station  a,  tli« 
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ndnlmn  ii  titsata;  and  the  dependent  telegnph  etation  U  alio  prondtd 
lulnm,  M  It  B.     D,  D  ara  tha  neni]n|iim  roda.^  irith  tliese  balU  or  iralghtel 


^_      ^  .  irhloh  ehoiilJ  b«  mueh  lon^r  in  proportion 

iiit«d  in  the  drairing;  f,  alight  fpriagi.  anited  to  the  prolonged  CM  of  Ik* 


igad  «nd  of  the  prndalnn 


rode;  and  r,  a,  r,  andr,  >,  r,  are  two  ^roorea  or  pathways  lo  maJe  that  (h« 
all  fat!  into  the  ^roore  r.  a,  r,  when  the  peadutnm  mnhei  the  Tibntion  from 
t,  and  ahall  fall  into  the  graoje  r,  (,  p,  when  nmking  the  Tilirnlion  from  right 

0,  U  tho  miiin  oonduotor  or  wire  of  comin  union  lion,  conneoting  the  two  tela- 
itione  A  and  ■  together ;  x,  x,  are  ground  plntte  and  ground  wire*  At  itation 
e  metallio  poinU  over  which  ihe  apring  t  poeaee^  touching  the  eurfaoa  each 
— whieh  point*  are  oonnectud  with  llie  eonductora  i,  z.    The  groove  p.  a,  r, 

1,  ie  of  metal,  and  in  electric  eommunioation  with  L  and  z.  The  ipring  t,  in 
cither  of  the  grooves  t,  t,r,  or  in  the  p.a,F,  ofetation  a.  iakejit  in  iU  path  hj 
!d  or  non-conducting  guide ;  i  i*  a  Lejden  Jar,  prime  conductor  of  an  elMtriou 
•r  galranio  pile,  ke^jt  oonatantl;  ohsrgoH,  orcepnbl*  uf  giving  a  great  nnmbar 
aparha  or  elsetne  pulsationa  per  eeound,  on  making  or  breaking  Ihe  eleetrie 
line  of  ioduetive  autioo.  The  wire  <l  <l  a  hai  a  metallie  eonneotion  with  the 
of  the  pendulum  rod^  whicli  are  alao  metallio  a*  well  a*  their  prolonged  tar- 
In  thu  eondilioa  of  thinge,  whenever  the  spring  r,  at  station  a,  paaaa  over 

iM  lihrations,  there  will  be  an  elcatrio  eommuiiiealion  or  circuit  from  ■  to  l^ 
.  z,  to  the  ground  at  atation  a;  b1s,i  fraiu  t  to  the  metnllio  groove  F,  *,  r,  M 
and  to  the  grannd  there ;  provided  the  pendulum  at  station  ■  is  making  ita 
from  left  to  right,  when  the  pemlulum  at  itnljon  A  carries  ila  apring  r  over 
Hini  point  X.  At  I  on  the  left-hand  aide  of  I  be  atandard  pendulum,  there  ara 
Ke  taoea  near  together ;  bf  this  arrangement  it  can  he  known  at  elation  a  whan 
ilum  at  elation  a  ie  in  motion,  and  the  poiiljan  of  ita  vibrationa  exaotlj  deter- 
1  that  the  pendulum  at  ■  oan  be  from  lime  to  time  act  in  motion,  aeoeleratad 
id,  in  order  to  mnintaia  that  degree  uf  synchruuiim  in  the  aolion  of  the  prndo- 
■imilarity  of  poNlion,  which  are  iieaeaaarr  fur  suceeea  of  the  tclegraphio  opera- 
'liea  the  pendulum  st  ■  is  correctly  timed  in  its  motions,  there  will  be  Tiaibl* 
kt  on  the  left- hand  aide,  and  one  apark  on  the  right-hand  aide,  of  the  condnot- 
'e  at  I.  K,  at  atation  a,  equal  distance  from  the  oentre  orvibra^on;  but  when 
Ilium  is  not  in  ita  proper  poeition  or  motion,  tliese  spirks  can  b«  seen  at  other 
•"•e  the  groove;  □■  and  h*,  at  burli  atati'ina  are  aignal-making  wires;  and 
Ixith  station^  are  signal-receiving  wir<«i  These  signal  wire*  are  to  be  inp- 
numeroua  in  each  ael  as  the  numlier  of  dlfTerent  ligHali  dealred  to  be  used — 
MS  than  the  letter*  of  the  alphal>et;  a  smaller  number  ie,  however,  ahown 
drawing  for  diatinetneas'  sake.  All  the  aignnl-receiving  wilts  rcaoh  into 
>Te  or  pathways  r,  a,  f.  in  sueli  a  manner,  tliat  the  apring  r  ehall  touch 
a  over  the  flattened  fncea  or  ends  of  three  wire*  in  aacceaaifin  eaah  time 
lulnn)  mora*  from  right  to  left.    Tlie  signal-makiDg  wire*  on  the  oontrarf, 


.,j,„.et.,yG00gle 
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•tan^*  littls  oB,  out  o(  IIm  graore  or  patbwaj,  bat  are  intended  to  be  *a  raoaDtod  tfasi 
•Mh  nuj  ba  ruMd  with  th*  pralBur*  of  the  finger,  and  brought  into  the  line  of  tli« 
crbore  or  pothmy,  to  be  tonahed  bj  the  apring  f,  when  the  pendulum  ewinge  frosi 
laR  lo  ri^L  All  t^eaa  aignal  wires  are  anit«d  I>t  one  end  to  tba  condnctor  i,  i,  b«l 
are  free  and  independent  at  the  other  end.  The  free  end  of  the  signal-receiriiig  wirea 
may  have  a  width  of  half  an  inch,  more  or  lea,  where  w  paesea  orer  Ihem.  The  onr- 
reaponding  ends  of  the  sign kt-ma king  wIrea  maj  be  put  on  edge  or  line;  ao  that  the 
D^sl-making  wirea  aan  ba  touched  b;  r  but  for  a  moment,  whilst  the  ugnal-reeefTU^ 
wires  will  be  touched  br  a  aenaible  time  b;  w,  in  paanng  orer  them. 

Under  these  ciroamstsDoes,  if  anj  one  or  the  algnal-makiu^  wires  Bl,  at  station  a,  b« 
tonehed  and  brought  into  eontact  with  the  end  r,  of  the  vibmtjng  pendulum,  a  ood- 
duetjng  divuit  or  eleotrio  eurrent  will  be  astsblished  for  the  momeal,  the  eorrvepODd- 
iiig  paodl^um  at  station  >  will  ba  in  front  of  the  group  of  signal-receiving  wires  b1  of 
that  station.  Therefore,  from  the  eleotrio  circuit  eiistinKfor  that  moment  uf  eontao^ 
there  would  be  a  spark  viable  upon  the  fiattened  end  of  that  one  of  the  signal-receiriiuf 
wires  which  eorreaponds  to  that  one  of  the  signal-making  wires  at  the  other  station,  whi<£ 
may  have  been  peaaad  upon  and  broi^t  into  the paUivaj  otw;  all  theio signal  wirea 
in  eaah  set  being  mariieaby  and  aiKQirying  the  diffnrent  lettera  of  the  alphabet,  A«, 
It  ia  obvious  that  if  ^e  left-hand  wire  of  each  set  be  mariied  a,  the  next  h,  neit  r,  dtc, 
then,  ahould  a,  t^  or  (^  of  a  aional-maliiDg  EToup  h',  statiDB  i,  be  preaaed  upon  and 
touched  by  r,  (hia  act  will  be  kdowd  at  station  n,  by  the  appearance  of  a  apsrii  an  tba 
end  of  fh»%  on*  of  the  aignU-rsoeiTing  wires  a,&,or  e,ot  ffroMp  b*  station  a,  correspond- 
ing to  that  wire  whieb  may  hare  been  ao  tonehed  at  ataboo  *,  Thu^  at  will,  can  anr 
aigoal  or  letter  bs  aent  flrom  atatiou  x  lo  station  a,  and  during  the  operation  of  ^goM- 
uakio^  by  one  penoa  at  station  a,  to  another  at  itation  b.  It  will  now  be  aeen  that 
anoUwr  person,  or  the  same  person  at  station  a,  by  the  uae  of  the  wires  a',  can  telegraph 
in  reply  to  station  t,  by  making  use  of  the  aet  or  wires  bi  of  eaoh  station,  in  a  ninanar 
dtnilar  to  thoae  in  which  the  wires  a\  before  described,  were  used.  Snppoae  that  tha 
tiuM  of  a  double  Tibration  of  these  pendulums  is  eqnal  to  tha  time  necessary  for  eon- 
vanientlj  makiog  and  observing  a  signal,  then,  by  the  use  of  the  four  sets  of  signal 
wiraa  atiava  namad,  a  person  may  send  to  or  raoaiTe  signals  frooi  or  between  staUona 
A  and  ■  raoiproeally;  or  four  persona  may  be  oontinnally  and  ^fnultaneonsly  employad 
in  nakinff  and  reoeirioB  signds  at  eaoh  station.  The  use  oF  these  signal-wires  referred 
t»,  as  able  to  employ  four  persons  in  continual  telegraphic  Intarcouraes,  will  in  ao 
any  interfere  with  the  simultaneous  employment  of  two  or  four  other  operators  oalng 
the  other  tigniU  wires  on  tha  right-hand  half  of  the  Tibration*  marked  b*  and  ^;  ao 
aiiao  bj  la^thening  out  tha  enda  of  th*  pendulum  rod^  or  increasing  the  angular  no- 
•ioa  M  the  pendulum^  more  space  or  plaosa  may  ba  bad  for  eanying  out  a  larger  nuta- 
ber  of  telagraphlo  operations  lodefloitely. 

It  has  basn  said  that  the  pendulum  at  station  n  may  be  kept  adjnated  to  the  motion* 
ofthe  regulating  pendulnm,  by  the  appearance  of  sparks  *t  k,  i;  but  this  BynehroDlBai 
may  bo  more  pernotlj  maintained  by  using  any  of  the  known  forms  of  eleatrD-numnetn. 
In  th*  aboTB  ulostratian  the  elsetrio  spark  fWim  an  electrical  machine  bas  for  simplici^ 
been  ohoaen  aa  the  visible  signal;  but  ahould  it  be  desired  to  make  signals  by  tlw 

i._a i_..j ,  ._•-..■»    -'  n  ofa  needle,  then  eaoh  one  of  the  signal-receir- 

imon  oonduotor  l,  may  be  lengthened  out  sof- 


g'wiM^  before  Duiting  with  thseommon  oonduotor  l,  may  be  lengthen 


latently  to  form  the  ooilof  a  galTanometer ;  and  the  current  peiwng  thningfa  a  , 
«r  tbea*  wire*  oan  make  iladf  known,  or  a  lignal  be  ao  giTen,  by  th*  deflection  of  tb« 
needle  of  the  galnnometer  belonging  to  that  particular  Sgnal-reeeiving  wire  ao  aignal- 
' — '  ■  'T,  in  lib*  manner,  those  prolot^ted  signal-reeeiTing  wires  may  each  one  eneloos 


a  bar  sf  iron,  in  plaeeofa  magnetie  needle,  so  «a  to  b*T*  an  eleetro-magnet  and  keeper 
belonging  to  each  one  of  Uiesa  wires;  then  tha  passage  of  the  current  through  any  of 
Ifaa  wires  may  give  ma^etism  lo  the  bar,  or  actuate  the  magnet  or  it*  keeper;  and 


from  this  motion  the  atgnal*  may  be  perMived,  or  reoorded  and  printed 
Teniant  fom    From  the  abore  explanations^  it  will  be  obvious  that  direr* 
iplex  ayitanw  of  tdegraphlc  lines  of  commnnieations  can  be  established  o 

-  of  this  invention;  anJit  will  be  also  nnderBtooc*  ■■-••' !._  r_ 

I  indefinite  nomber  of  modifioatianB  or  fonn&  ai       ,  ,    , 

carrying  it  into  use.    The  patentee  daima,  rendering  avulable  eondoGting  power  of 


«»ile  of  thu  invention ;  anJ  it  will  be  aleo  understood,  that  the  invention  [a  susosptjble 


ind«Bnit*  nomber  of  modifioatians  or  fonn&  aa  respect*  the  apparatus  employed 
rying  it  into  use.    The  patentee  elaima,  rendering  avulable  eondoGting  power  of 
alecbie  telegraph  wire^  ao  that  they  may  transmit  one  or  more  eleatricourrents(in  th* 

posit*  dir*rti<Kis)  during  the  lin>s  that  must  neoe "-   ' "■' '"■- 

n  of  tucoeeding  signal*  wbieh  have  relerenee  to  oi 


same  or  opposite  dir*rti<Kis)  during  the  linM  that  must  neoessarily  elapee  between  the 
tranemission  of  tucoeeding  signal*  wbieh  have  relerenee  to  one  and  the  same  ooututani- 
eation. — Ntmtorii  Jounu3,  il.  SB. 

BLECTROOILDmO  AND  SILYERING.  According  to  Le  Docteur  Philipp. 
the  vessel  required  for  thia  purpose  should  be  made  of  the  same  material  as  that 
•ommonly  employed  for  flower-pota :  before  being  used  it  must  be  tested  in  the  follow- 
ing manner:  On  being  filled  with  water,  if  it  beoamea  umply  damp^  without  allowing 
the  water  to  filter  through  it,  it  is  fit  for  use,  but  not  otherwise.    This  veeaal  ia  sur 
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iVDAded  bf  K  tfUmdw  of  wte,  asd  Umo  iiiti«diie«d  into  UMlkar  tomI  (»  ««od(at  tub 
fcr  inataiMe)  aoDluBliiK  dilota  nlphurie  acid.  Tba  urtlMii  tmmI  it  iftcodod  to  con- 
toia  Ibe  •olatioB  of  gMO  or  Mliar,  and  in  foniiihed'  will)  •  w«b  of  copper  wir*^  whinh 
i*  aada  to  eomianaiMt*  with  lb*  lioa  bj  UM»m»  of  ant  or  nDDT*  xuidQeting  wir«k  Tb* 
tkjteUtio  be  silt  or  lilTcrod  >ro  plaoad  apoa  tho  nel-irark.  T1i<«artii«n  tcihI  oontoin- 
in^  •  fine  tjSmdvr,  and  aoiM  b;dro«blona  a«id,  U  introdnoad  into  another  veeaal,  son- 
Uiniog  the  aolnlion  ot  gold  or  lilTar,  plnaad  ia  the  oenlr*  of  a  wire  web  partition, 
which  commnnioatei  with  the  ana  oyhnder  bj  meam  of  a  aauductiug  wire.  In  tba 
Ant  turn,  the  utiola*  wliioh  we  to  raoaira  the  thickaet  aoattns  are  pl««ad  naarert  the 
•ntar  lidaa  of  the  apparato*;  in  Ik*  aeaond,  neareat  to  tbe  aaithan  raaael :  in  both  oaeae 
it  ii  adnaebla  to  ahift  their  pOHtioB  oeaariaaally.  Bj  caubiQiDg  thaaa  different 
atrangeiBtnti,  the  depoalt  obtained  i>  nwre  abundant,  and  DKir*  equallj  dittributad 
npoB  the  anrfaea  to  be  gilded  or  to  ba  eilrered.  For  thi*  pnrpoae  as  opening  ii  made 
u  the  eantra  of  tlie  wab  in  whicb.  tha  una  ejlinder  ia  inaerted,  with  connecting  wirca 
to  the  wab.  When  the  artialea  to  ba  operated  upon  can  ba  eaailj  eoipdnded  from  a 
givan  poio^  the  web  of  Iba  apparatua  nwy  be  made  with  wider  meehe*^  and  the  artielet 
•oapaaded  Tartiaaltjr  batweea  Ihani,  Dr.  Phitipp  prafan  aaiuj^  galvanic  airangcmant 
to  a  baUerv,  aa  it  nftird*  >n«ra  toljd  dMkoailMiD. 

ELECTBO-HErTALLUaOT.  Bj  thia  elannt  art  parfeatl^  exact  oopiee  ^  nny 
ebjaet  can  ba  made  in  copper,  iilrar,  gold,  and  aoma  other  nxtaU  throngb  Uw  ageo^ 
of  Toltaie  eleetricitj.  "Dia  aarlicat  appUeatkia  of  thi*  hind  aaam*  to  hare  bean  prao- 
taaad  about  IS  jear*  ago,  br  Mr.  Baaaaniar,  of  Camden  Town,  London,  who  dapoaitad 
a  aoating  of  copper  on  lead  caatian  *o  ■*  to  prodaea  antique  headi  ia  relief  about  1 
or  4  inohae  in  aue.  Ha  eont«i(ed  tumaelf  with  farming  a  few  euch  ornament*  fm'  hi* 
BMBtelpieaa;  and  llungh  ba  anada  no  iraret  of  hi*  pnrpoee,  ha  pobliahcd  nothing  npoa 
tha  lab^  A  Utter  of  the  SSd  of  Ha;,  1SS9,  wntten  b?  Ur  J.  CL  Jordan,  wbioh  np- 
peaiyd  m  the  Jfadtawic^  Jfy  tor  Juae  8.  MlewiM.  contain*  the  flrat  printed  notice  of  the 
■aaipalalion  reqaiaitoforabtaininBdeatro-metaflleeaata;  and  to  tliia  gentleman,  there- 
lar«^  ih*  world  i*  indebted  fur  tb*  llcat  diaeoTerr  of  ihii  new  and  important  appiiaalioa 
^•aiaoee  to  tfaa  uaa  of  life.  It  appaara  that  llr.  Jordan  had  made  hia  azperimant*  ia 
At  preaading  aamnier,  and  having  baaoina  otfaarwiae  bn*il/  oeanpicd,  did  not  think  of 

Ctiliikinc  liTl  be  obaerred  ■  Tagne  atatament  in  Ibe  Jonmale,  that  Profeaaor  Jaeobi,  of 
Pataraonrgt  had  don*  aooiething  of  tha  aanie  kind.  Ur.  Jordan'*  appirabu  con*i*tad 
of  a  glaaa  tube  aloaad  at  one  aitremitj  with  a  plug  of  plaater  of  Pari^  and  naarlj  filled 
with  a  aolntiM  of  aolphaU  of  aopper.  Tbia  tub^  and  it*  aoataot^  w*to  IsuMnad  In 
>  iotntwa  cfcownoB  aalt.  A  plalB  oT  copper  waa  plnnged  in  the  enpraona  tolatlna, 
'ire  and  aolder,  with  a  linc  plate  dipped  in  tha 
....  thn*  ettablithcd  Ihrough  the  inoiat  platter,  aad 
1  the  metal  in  ■  thia  pUie,  correapondiog  to  the  formn  ia 
•o  that  when  he  wed  aa  eagmTcd  netol  matrix,  be  obtained 
it  bf  thia  electric  agcacr.  "  Oa  delacbiag  the  precipitated  metat," 
aap  he,  "  tlie  moat  delicate  and  inpcrSciai  markiagi,  fton  Ue  fine  p«rtie]ea  of  powder 
■Hd  in  poliihin^  to  the  deeper  toaehet  of  •  needle  or  gniTcr,  cihibited  their  correa- 
pondeat  Impreaaiona  in  relier  with  great  fidelity.  It  ta,  thereA)re,  evident  that  thia 
anaciide  will  admit  of  improremeat,  and  that  caat*  aad  mould*  nw;  be  obtained 
from  any  form  of  copper.  Thi*  leodered  il  probable  that  impreaajon*  might  be  obtaiaed 
Iron  tho*e  other  metal*  hav^  aa  electro-negative  relation  to  the  line  plate  of  tha 
batlerr.  With  thi*  view  a  eommoa  printing  type  wni  aabatituted  for  the  copper-plate, 
and  treated  in  the  Muae  nanaer.  Thia,  alio,  wai  Bocceaafnl ;  the  reduced  coppn 
eiMtcd  that  portion  at  the  tjpe  immened  in  the  aolutioa.  Thi«,  when  removed,  wa« 
Iband  to  be  a  peifecl  matrix,  and  might  be  employed  for  the  purpoae  of  eaating,  where 
time  ia  Dot  an  object.  Caata  may  probably  be  obtaiaed  from  a  plaater  curlace  mr- 
roaadiag  a  plate  of  copper,  fcc" 

Oa  the  12tb  of  Seirtember  following  the  above  pnblkation,  Hr.  Thoma*  Spencer 
read  a  paper  "  On  V<dtaic  Electricity  applied  to  the  purpoae  m  working  in  Metal," 
before  the  Polytechnic  Soekly  of  Liverpool ;  which  be  bad  Intended  to  present  to  the 
Britiab  Aasociation  at  Birmingham  in  the  preceding  Angnat,  bat  not  being  well  received 
there,  he  Mhlbited  merely  amne  electro-metallic  caat*  which  he  had  prepared.  The 
lOciety  pobliahcd  Mr.  Spcaeer'*  paper,  and  thereby  (crved  to  give  rapid  diflnaion  to  the 
practiee  of  electro-meiaUnin- 

One  of  the  moat  (Dcccaafnl  cultivalcn  of  thn  ait  ha*  been  Mr.  C.  T.  Walker, 
•eeretary  to  the  Loadoa  Electrical  Sooety.  He  kaa  pnUiahed  an  ingeniooa  Lttle  work 
IB  two  parte,  entitled  Bltctralfpi  lta»ipnhlv»,  where  he  preaeata,  i-   -  '-" 


to  be  aanl,  to  braajung,  to  coating  bnala  with  copper,  to  the  moltiplicatioa  of  eagnvad 
plates,  aad  to  the  depoaitkin  of  other  metal*. 

". ^.„o;;lc 
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fig.  4T&  repr«UDla  >  dng1«-Mn  Toltaia  appantn  for  elAetro-nxtanaiKr.     ■  k 

479       ,    •  rod  of  amalnnyted   rins,  n  ia  th<  moatd  od   irhieh  tlie  matal 

fi  to  b<  depMited;    i^   ii  Uia  wire  joining  them ;    s  it   >  itronf 

lolaliou  of  tnlphate  of  copper  la  the  ]*Tge  TesMl;  p,  it  %  tub* 

or  cylinder  of   poroni   orthraTare,   ilaDding  in   the  other,  uid 

eontainitig  dilute  lolpharie  acid.    The  (olnlioo  of  blue  Titnol  ia 

kept  saturated,  during  the   progreag  of  iu   depoaitiag  capper,  bf 

piliag  eryatala  of  the  aali  npoa  the  ihetf,  shown  by  the  dolt  nnder  p. 

The  [oould  to  be  coated  should  not  be  too  unall  ia  rcTereaee  lo 

the  BUface  of  linc  aader  Tottdc  action.    The  time  for  the  depo- 

iit^oa  to  be  effected  depends  upoD  the  temperatare )  and  ia  less  Uie 

Li^her  this  is  wilhia  eertaia  limitig  aad  at  a  freeiiag  temperature 

it  ceues  almost  enlirelf .    When  a  moald  of  fusible  metal  is  used, 

it  should   aot  be   placed  ia  IhF  .vnltaic  app«naiM  till  eterrthing 

li  arranged,  otherwise  oiide  will  be  dr^wsited  apoa  it,  and  apoM 

the  effect.    When  the  drcnil  is  completed  the  monU  may  be  iut- 

mened,  bat  oot  before.    Wax  moulds  are  rendered  electric  coo- 

dactoia,  and  therebr  depositor!   ai   followi  t    AAer  breathing  oa 

the   wax,  rab  iti   aurfaee  with   a  ton  brush  dipped   in   plambogo  |   breathing  tun) 

rabbiog   alteraatelr   till  the   (orface   be  aaifonnlr   corered.    Attach   a  clean  wire 

lo  the  beck   ot  the  moald,  connecting  it   br   plunban  with   the  bloekeoed  wax. 

Sealiag-wax  is  coated  in   like  manner.     Caata  of  Pans  plaater  are  flrat  welt  im. 

bned  with  melted  wax  or  tallow,  and  then  black-leaded.     Objects  in  Paris  plaster 

should   be   thoroughlr   penetrated  with   hot    wnter,   but    not   wet    on   the  ■orface, 

before  wax  casts  are  made  from  tbem.     Moulds  are  beat  taken  tnm  medals  in  slnrine 

(stearic   acid).    For  plating  and  gilding  by  electro-chemical  agency,  the  foUowiog 

simple  plan  of  apparatus  is  nsed.    Fig.  480,  is  a  rectangular  porcelain  vessel,  which 

contains  ia  its  centre  a  porous  cell  for  coataJDing  the  solntion  of  oxide  of  silTer  oi 

sold,  bf  mesas  of  cpuiideof  potassium  I  and  this  porous  cell  is  surrounded  at  a  little 

distance  by  a  similarly  formed  vessel  of  xine.    The  connexion  is  formed  between  the 

sine  and  the  suspended  object  lo  be  coated,  either  by  ■  pinching  screw,  or  br  Iha 

pressure  of  its  weight  upon  the  wire.    The  dilute  acid  which  excites  the  linc  should, 

m  this  ease,  be  very  weak,  in  reference  to  the  strength  of  the  cyanide  solnti^  whkk 

■ho«ld  be  recruited  oectuionallT  by  the  addition  of  oxide. 

It  ku  been  bund  that  with  cyuiide  solutions  of  gold  and  sbrer  in.  liir  elecO^ 
chenlcal  apparatus,  the  nascent  cyani^en  at  the  positire  pole  or  plate,  in  a  decoB- 
position  cell,  will  act  upon  and  disstdve  gold  and  silver.  Two  (h  three  of  Daniell's 
evlmdric  cells,  as  shown  at  ■  in  Jlg.481,  of  a  pint  siie,  for  aetlL^  upon  soltiliaas  of 


goU  or  sHrer,  will  in  general  suffice.  The  decompoaition  ceD  b  ii 
porcflaju.  The  (inc  may  be  amalgamated,  and  excited  with  brine  i  the  copper  eel) 
wutaini,  as  usual,  a  solution  of  blue  TJtriol.  To  the  end  of  the  wire  attached  to  the 
copper  cylinder  of  the  battery,  a  plate  of  silycr  or  gold  is  affixed ;  and  to  the  nd  ot 
.  the  wire  atlached  to  the  zinc  cylinder  is  affixed  the  mould,  or  surface,  to  be  plated  or  gUt. 
The  plates  of  silver  or  gold  and  xinc  shonld  be  pUced  face  to  face  as  shown  io  the  figisre 
In  the  decomposition  ceU ;  which  is  filled  by  the  cyanide  solntion.  A  certain  d^re« 
•f  heat  favors  the  piocessee  of  Electro-gilding  and  platii^.  The  surface  is  deadas  flrat 
•btaiued,  bat  it  may  be  easily  polished  with  leather  and  [4at«-pawder,  and  buraishedua 
whole  or  in  puts  with  a  steel  or  agate  tool. 
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la  M«r^  iUtt,  Mmh*.  HkingfaM  oUalnsd  a  palaot  br  Um  dm  of  prwuiof*^ 


lecboDiadin 


<pnrple  or  Caniiii)  ia  the  iniiHUe*  of  potuh,  ice."  The  cbemiad  nuMtomeis,  it 
qwcificatioB,  an  Terr  niaarliaU*,  ud  do  gnat  diivcdil  to  the  ikisoq  employed  ta 
^wil  up,  Pniwiate  of  pota*h  it  the  MdinarfconmereialBaineof  ■■a<'Terjdia'ereiU 
bao  the  efaaide  of  potaMinn — the  inbetaDce  really  meant  bj  tbc  patenteei— and  the 
purple  oTCauius  is  Tciy  differeat  from  protoiide  oTgotd. 

Id  platiag  ot  gililii^  freat  care  mosi  be  beitowed  in  malEing  the  article*  clean,  bright, 
and  perl^ittr  fVce  from  the  least  film  of  grease.  For  this  purpvee,  tbty  ghouhl  be 
boiled  ia  a  solatioa  at  eaoatic  alkali,  then  saoared  with  sand  and  water,  next  dipped 
inta  a  dilute  acid,  and  finaUy  iiNed  vith  water.  A  edntioa  of  the  nitrate  or  exaiiide 
of  nercar;  DUtj  also  be  Med  with  advantage  for  deaaiog  fufacet.  The  fallowing 
»e(aU  have  been  deposited  I9  eleetn>.ebeinistr; : — 

Gfdd,  platiDom,  tBm,  eopper,  sine,  nidtel,  aatiinoay,  biurnth,  cobalt,  palladinm, 
eadnuna^  le^  and  tin ;  of  tbase,  tke  flnt  Ave  are  the  WMt  iinportant  and  valuable. 
Tbe  gildiog  aolalioB  nay  be  prepitred  br  placing  sHp«  or  iheett  of  tdU  in  a  solntioa 
c^'cfaoiile  of  potaasium,  and  «tlaeUa|r  to  Ihc  acgatiTe  pole  ^a  voltaic  bBlter;,  a  unall 
plate  of  goU,  but  to  the  poaitive  pole  a  mneh  larger  onei  whereby  the  latter  eoin> 
Unea  with  the  eyaaoges,  nnder  the  iaflueaee  of  positive  electricity,  and  form*  a  •ola- 
tion.  Or,  oxide  of  gold,  precipitated  fhun  the  chloride  by  BMgneMa,  may  be  dissoleed 
in  the  solatioo  of  the  cyanide. 

For  making  copper  medala,  Ac,  a  plate  of  amalgamated  liac  is  to  be  pot  info  a 
Teasel  of  nnglased  earthenware,  or  of  any  other  poraos  substance,  GUed  with  dilate  Ml- 
phnric  acid  t  which  vesael  is  set  into  a  iroagh  of  glass,  glased  pottery,  or  pitched  wood, 
CoaUiDia^  bine  vitriol  in  the  state  erf"  solntioa,  a*  wdl  as  in  the  state  of  crjftaJs  npoaa 
pet&mied  shelf,  near  the  atuftee  of  the  liqaid. 

The  BMnlda  to  be  eovM^  with  copper  are  to  be  attached  }jj  a  copper  wire  to  the 
sine  plate.  The  sorfaee  of  tine  excited  by  tbe  acid  shonld  be  equal  to  that  of  the 
nonlds;  with  which  view  a  piece  of  ziae,  equivalent  in  sLce  to  the  nwuld,  should  be 
SDapeaded  in  Anal  of  it. 

For  depoeiting  copper  npoa  iron,  Mesm.  Elbingtoa  nse  a  solniion  of  ferroeytnide 
if  oappw  is  cyanide  of  potasaiom  in  the  deeompositioB  trough,  instead  of  snlphate  of 
•oiva,  acntraliied  <Vom  time  to  lime  with  a  little  caaslie  alkali,  as  in  the  coaunoa 
pnetiee  ot  makiag  medals,  ftc,  of  copper.  I  should  imagine  that  the  black  oxide  of 
e^ipet  diiBolved  in  eoInlioD  of  cyanide  of  potasaiam  wonld  answer  better ;  as  the  iroa 
ia  tbe  ferrocyanide  might  be  rather  iitjnriaa*.  Theirontobe  eoppered  being  prcTionsly 
well  cleaned  from  nsl,  fcc,  wilh  the  aid  of  a  dilate  acid,  is  to  be  plunged  into  the 
cyanide  lolation  healed  to  120*  Fahrenheit,  and  connected  by  a  wire  wilh  the  negative 
pole  of  a  Tohaie  batiery,  at  fiwmeriy  described.  In  liom  Ave  to  ten  tnianiM,  the  iron 
will  be  eoBipletely  coated.  It  is  then  to  besconiedwjth  «and,  and  planged  intosolntion 
of  eolpbate  of  copper  [  whereby  it  wili  thaw  blad  spots  vtherever  there  are  any  defec- 
tive places.  In  this  case,  it  Is  to  be  cleaned  and  replaced  nnder  the  cyaaide  lolntioa, 
in  the  dccompoailion  edl  for  >  minute  or  two.  Zinc  may  be  deposited  from  a  solntioa 
of  its  *alpha.le  by  a  like  arrangement. 

Metallic  cloth  may  be  made  as  follows  ; — On  a  plate  of  copper  attach  qnite  stnootUy 
a  stoat  linen,  cotton,  or  woollen  cloth,  and  connect  the  plate,  wilh  the  native  pole  of 
a  voltaie  battery ;  then  immene  it  in  a  solation  of  copper  or  other  oieta],  eonaeOi^  a 
pieee  of  the  same  metal  as  that  in  the  solntion  with  the  positive  pole )  decMnpoailioa 
take*  place,  and  the  separated  metallic  particles  in  their  progress  toward  the  metal 
plate  or  negattve  pole,  iniinaatelhemselves  into  the  pore*  of  the  liwue,  and  form  a  com- 
plete sheet  of  flexible  metal.  Lace  iamctalliied  bycoatiag  It  with  plnmbafo>ud  thea 
•nlqecting  it  to  the  electro-metal  In  rgic  proeeai. 

The  gilding  solalion  should  be  used  in  the  electric  procen  at  a  tempnatare  of 
130"  F.  The  more  intense  the  electric  power,  tbe  deneer  aad  harder  is  the  metallic 
coat  deposited. 

MetalUc  silver 
•fa  solntioa  ofc.  . 

be  precipitated  from  the  nibste  by  s  little  cyanide  of  potassiom,  and  anerward  dissolved 
by  meaat  of  an  exeett  of  cyanide  of  polaasinm.  The  quantilj/  of  electric  power  or  snr- 
Ckce-site  of  the  battery  shonld  in  all  cues  be  proportioned  to  tbe  sniface  of  the  article* 
Id  be  placed  or  gilt,  and  Ihc  electric  intensity  or  nnmber  of  sets  of  jars  proportioned  to 
Ike  density  of  the  lotntion.  Plating  is  accomplished  in  ttom  4  to  6  hoars.  The  uticles 
AonU  be  weighed  before  mat  after  this  opeiatioa,  to  ascertain  how  much  silver  they 
kaTc  ttkea  on. 

Hesers.  Elkington  make  their  monlds  with  wax,  combined  with  a  little  pbosphonis, 
which  redace*  upon  their  ■arfaees  a  thin  film  of  gold  or  silver,  from  •ointion*  of  these 
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metJil^  which  filnii  arc  better  than  the  bUBk-)eMl«d  niHkMB  tor  reMltfns  th«  wp|)«r 
InpoaiL  The;  ■lio  raoommMid  to  add  a  little  alkali  to  the  tolution  of  lulphate  of 
copper,  iDtendnl  to  afford  a  deporite  of  metal.  The  lingb  Mil,  flnt  deserilM<l  aboT^ 
m  best  adapted  for  (hli  pDn)0M. 

M.  RiinlK  employe  for  gilding,  ■  lolntion  of  snlphnret  of  gold  ia  nilphnret  of  pola** 
■inn,  which  he  preparei  b;  pndpiiatian  a  solntiott  of  gold  in  ajHa  rtgia,  hj  nilphB- 
retted  bydrosen,  and  rediuolving  the  precipitate  with  lulphnrel  of  potaMinm.  By 
the  uie  ofthb  aolution  of  gold,  he  obtaint  a  retj  branlllbl  and  lotld  f  ildisfi,  an'd  at  lest 
cxpenie  than  with  eTstiide  of  potastiun.  Bhery  metal  Thieh  ii  a  negatlre  Hectrode  to 
gold  may  be  gilded. 

Platinizing  a  eflected  beat  by  meaDi  of  a  nlntion  of  the  pctasH-chloride  of  pktiDau 
m  eaoEtic  potaih.  1  milligraaine  (OOlft  grain)  coven  completely  a  mrface  of  BO 
■qiUK  cenlunelera  (2  iaehea  aqDare))  the  film  of  platinum  is  only  one  bnndriZlh  of  t 
sulligramme  thick. 

U.  Btpitger  hat  shown  that  we  may  ewily  tin  eoppo'  and  bmn  in  the  moid  way  by 
dissolving  peroxide  of  tin  (putty)  In  hydrate  of  potash  (caustic  polaah  ley),  pBttlng  at 
the  bottom  of  the  Teasel  holding  that  sohition  some  tnmings  of  tin,  letting  (he  piece  of 
sopper  or  brats  upon  the  taraingt,  and  making  the  liqaw  boil.  An  e1e<rlric  cnrrent  i* 
produced  by  Ihe  contact  of  the  disiimilar  metalsi  and  as  the  tin  is  vrithdrnvn  by  the 
copper  or  brass  IVom  the  solntion,  it  is  restore  to  il  by  the  tomjifs.  Zinking  may  be 
done  in  the  same  way  g  bypatting  pieces  of  sine  into  a  concentrated  solution  of  chlorine, 
by  setting  the  piece  of  metal  to  be  linked  in  contact  with  thece  pieces,  and  applying  heat 
to  the  vessel  containing  the  whole. 

For  certain  new  methods  of  consCrncijnf  and  arranging  vohale  batteries  for  e1ectti>> 
metallnrt[ic  operetloni,  a  patent  wa*  obtained  by  Dr.  Lemon  In  June,  1842. 


a  wooden  IVame  A,  formed  with  Tcrtieal  grooTes  in  Its  sides,  to  receive  a  series  of  ponmi 
eeills  e,  c,  e.  The  plates  of  the  battery  are  snspendeil  in  the  finid  or  fluids  by  bmss 
Iraka  d,  d,  fastened  to  a  wooden  frame  e,  s,  which  rests  upon  the  trongli  a,  and  Is  eon- 
neeted  to  Ihe  other  frame  b,  by  two  pins/,  when  they  are  required  to  be  raised  togethv 
out  of  the  troagh  a,  a. 

The  battery  may  be  charged  as  nsnal  with  one  or  two  fluids!  oneof  them  in  tfaelitla 
ease  being  oontained  in  the  porone  cells  e,  e,  e:  and  platei  of  oopper  and  rinc^  or  any 
other  suitable  metals  may  be  employed. 

Hie  second  improTement  consists  In  cleaning  copper  and  xine  plates  after  they  hsre 
been  ns«d  in  a  tnttary,  by  the  employment  of  a  Toltaic  battery ;  snd  also  in  amalga- 
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aaal  or  Iuba  liqiMr  of  th*  gai  w«rk%  mlullon*  of  atkt 

■Ikalin  mid  Uieir  c«rboBBl«a,  or  laWlj,  tha  acIiIuIoub  autphste  of  inn  geD«ra(*d  Ir 

iroB  pjritwi 

AnMbir  at  Dr.  Liwnn'a  BBDitaU  improrMDeDta  for  d«|KMiting  miUllia  rIIotb  odih 
■Mia  in  the  ani{daf  msnl  of  ona  balterj,  "  with  th«  alt^niBbiig  eatbodt,"  i-epnuntad  in 
fy.  481.  It  ii  oompoMd  of  ft  bMUO,  a,  vountcd  oa  (ba  abaft,  (.wbieh  tan*  in  bearina 
eUTMii  tij  aland  ard^  «  ;  tba  baain  •oMnmnicktaa  witb  tba  uwda  of  tb«  baltuy  by  tba 
wir^  ^  aid  ■  Tibra^ag  BMioa  ia  giren  to  it  bj  Ilia  rod,  t,  from  lb*  abaft,/,  wbieh  i« 
drivan  by  aa  •iMtM-taagaetie  angMd,  ar  as;  otfaer  auilable  prima  •0*«r.  g,  g,  ara 
two  vcMeli  ouDI«Diag  raeraufT,  eonoMtcd  by  wira^  A,  A,  «iui  tba  eatboda  plataa  of 
tba  two  matalaaowpoaiM  Iba  alloy  (bo*  if  Iba  alloj  ia  to  eonaiat  of  mora  tban  twomcta)^ 
tb«D  mor*  vaaaala,  a  will  b«  raqutrad,  one  for  shoIi  eatliode  plate);  theae  platca  ara 
iaiin«n«d  in  a  aolution  ooaipawd  DraimilBr  tnttior  Lba  different  metnlato  be  depoaite^ 


...  _  .  depoaite^ 

to^atbar  wttb  the  anode,  or  aarfaoe  Ut  ba  depaait«d  npon,  whirb  is  connected  by  ■  wtra 
with  tba  eatboda  of  tba  battarr.  A  communieatioa  ia  cataliliahed  belwaea  lba  two 
oathode  pUt«v  or  MHiljr  ^  nietali,  and  the  anode  of  the  battery,  by  meana  of  tba  rod^ 
t,  i,  which  areoauieo,  b;  tbeiibralion  of  tba  Leani.  a,  todio  al tern itely  into  cither  t*ie 
one  or  tlie  other  of  the  Teaaeitt  g;  and  thna  each  niatjkl  will  be  depoaited  od  tba  srtioit 
to  l>a  coated,  during  tba  time  Ibat  tba  eonneclion  ia  eatabliahed  between  it  and  tbe  bat- 
tery, bji  tbe  immenion  of  ita  rod  into  tbe  veiael  of  nieraurj.  Tie  relative  proportion! 
of  tiie  two  loeUla  ia  adjnated  by  lengthening  or  ahortening  ihe  mda,  i.  i  aa  shown  in 
tbe  Hgnre,*!]  that  they  may  beinunanad  for  a  longer  or  ahorter  period  in  tbe  merouTT. 

Wtiere  tbe  eleetiioal  onrrent  entera  tba  eleetrorrt^  ia  Ibe  anod<;  wliare  it  leada  il^ 
ia  the  calKodt. 

Tlic  pnuntea  deacribea  ten  oiLer  improvetnenta,  which  aaem  to  be  ingenioM.    Sm 

ELIiCTRUTYFlE  ar  THnMo-Ksmtrrr.  1.  Ar  nlMnn^.— TMsaoWa  1  troy  pound 
of  aiUer  in  nitric  aeid,  dilute  witb  a  gallon  of  water,  precipitate  tba  ailver  bj  •olntloii 
of  «rbonateaf  aoda  ()  lib.)  at  100°  Fahr. ;  wadi  the  preeipiUte  on  the  filter  witb 
warm  water.  In  another  Tcaael  diaaolvs  8  liba.  of  hypoaalphlte  of  aoda  in  S|  gallooa 
of  water  at  iOrP,  add  1  lib.  of  earbonata  of  loda  with  the  carbonate  of  ailver,  atirrinir 
ualil  Ilia  ailver  b«  diaaolved.  Filter  the  aolutioa  for  uaa.  It  ia  advantageoiia  to  add 
1  lib  avoirda|ioia  of  hypoaulphiu,  and  one-third  of  a  pound  of  earbonata  of  aoda  for 
arerj  pound  truj  of  ailver  that  may  be  depoaited. 

i.  OM  uitilum. — One  onooe  troy  of  fine  gold  ia  diMolvad  in  nitro-mnriatio  aeid,  and 
the  ululioD  li  evaporated  till  it  aaaunei  a  deep  red  color,  and  crjalallizea  upon  eool- 
ing.  Dilute  wiLh  a  pint  of  pure  Water  and  Biter.  Beat  thia  solution  to  about  200° 
Falir..  and  precipitate  the  gold  by  water  of  ammonia.  Waih  tbe  preoipitate  well  on 
tbe  filter  with  hutwatar.  Diaaolve  thia  gold  in  1  gallon  of  water  containing  8  ouooca 
of  hypoaulphite  of  aoda,  and  boil  together  for  an  hour.  The  aolution  when  filtered  ia 
fit  (or  use,  Id  Riding  thia  aolutioa  may  be  warmed  to  about  180°  Fabr.  A  amaD 
anode  of  gold,  of  about  one-tenth  tlia  aiia  of  tbe  article  to  be  gilded,  and  a  currant  of 
two  paira  of  eommoo  galvanie  plates,  are  uaed. 

8.  Copptr  t^uiian. — Dieaolre  1  pound  of  earbonate  of  copper  in  6  ponnda  of  hypo- 
•nlphita  or  ioda,  and  1  pound  of  carbonate  of  aoda  diwolved  in  2}  gatlona  of  diatilled 
water  at  100°  Fabr.,  or  thereabouU,  and  filtered  to  obtain  a  dear  a^ution.  It  ia  then 
fit  for  uae,  with  cnrrenba  of  eleetrieily  at  100°  Fabr. 

DferiftiiM  of  tJu  Iturmo-eUclric  batten/, — 100  pieeea  of  German  ulver,  containing 
firom  SO  to  IS  par  cent  of  uiclrel,  and  100  piece*  of  iron,  each  piece  being  1  inoh 
broad,  1  foot  long  and  one-eigbth  of  an  inoh  in  tbiolinesa.  Theea  SOO  piece* 
mr»  aoldered  to  each  other,  ao  that  iron  ia  always  oombined  with  German  ailvar. 
^  get  a  oompoot  form,  10  rowa  muat  be  fint  arrnuged  (every  one  of  20  plecea  or 
10  pair*),  and  these  rowa  must  be  so  aoldercil  to  each  other  that  they  are  parallel,  and 
tha  whole  take  the  form  of  a  aquare  ;  taking  care  that  llie  several  pleeea  are  aoldered 
together  in  aueh  a  way  that  iron  will  alwnva  be  in  connection  with  German  ailver. 
When  lba  whale  ia  united,  it  la  placed  in  a  nm  or  frame  of  iron  plate,  1  foot  2  inehea 
bigb,  but  so  that  the  metal*  do  not  touch  each  other,  nor  tbe  iron  rim  or  frame,  and  fill 
the  rim  witb  plaster  of  Paria  or  claj.  ao  that  all  aoldered  parta  of  the  seriea  of  platea 
or  ban  are  uncovered,  that  i^  the  under  enda  1  inch,  and  tha  upper  and*  B  Inchth 
The  elav  ia  covered  at  the  aurfaoa  with  a  layer  of  piluh.  Tie  frame  containing  Iba 
■eriea  of  bara  or  platea,  la  ao  placed  that  the  lower  end  of  tbe  seriea  (1  inch)  dip  into 
a  tand  bath  wttioh  b  heated  neartj  to  redneaa    The  Opper  enda  (S  IimIim)  an  to 
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nilcr  b  oiaiad  t* 
end  «f  Iha  meUb 
,     Duliei)  miiy  b«  eoTercd  with  *  lac  or  Tsrnwh.    There  i*  bh  bhmi  vir*  leading  Iroin 
the  0«nnan  iiItbt  plale ;  ind  kn  artnU  vire  l»i)inK  fram  the  iroo  pl*te. 

Hie  thermo-elfctric  oppiratiu  uiiiten<i«d  Cor  the  depofition  of  meul^  from  theaboTi 
deMribad  lalutione. 

ELEMENTS  (Eng.  and  Fr.;  Onrndtteffe,  Ocrni.)  Tbe  ■Detents  eontidered  fire,  air, 
water,  mnd  eanli,  u  siinple  sabatinoes.  eaaeiitial  to  the  eoMtitalion  of  all  terratrial 
bdoga.  Hii^  livpdlheai^  aTidantlf  itieomiialible  with  modern  nhemiMl  diaeoreij, 
may  be  anppoaed  Ut  corretpond,  however,  to  tltc  bur  timttm  in  which  matter  acenia  tc 
•xiit;  namely,  1.  the  uDcoiifiDablejiowen  or fluidiv — calorie,  light,  eieetrieitj;  i.  poo- 
derable  gaaea,  orelaatioflmdi;  B.  liquid*;  4.  lolida.  The  tltree  element*  oi  the  aleba- 
niiita,  tM,  earth, %iereui7,  werc^  in  thtir  aenae  of  tb«  ward%  men  phantaania. 


9MU  aiKniflea  merely  a  aabatanee  wbiob  baa 
implerninDormatteri  aoditiatluNloreijr' 


j,g,i,i«  J,  Google 


EMBALMING. 


•onuim^  wiib  th« 


wprahinda  Al  dHhmt  bodia^  vS  whiah  no  \tm 
cnan  n  ara  ncUllio,  Fiva  maj  ba  rtjiad  Antua^,  from  tha  inlentt;  and  uniTenallty 
•f  tkair  aflnllica  for  tlu  other  lM>di*%  whnfa  llMjr  panvlrat^  sorrodt^  and  ■ppantntlj' 

"iMt.    Theaa  t  in  Mtnttt,  oxfgtn,  te^iu^ 

^tlj  urfUiDiD^a  whan  iDMd  upuD  bj*  anj 
of  th*  pntading  St^  mai  an  therabj  ooarertad  iato  iacDmbiiiUbla  oumpuuiida.  Tht 
Mmnla  DOSHBeUllia  in<l«i»m«bl«a  ara  Ajdrtyti^  aaoU,  tidphm,  pkatpKam,  tdmimi, 

Tb«  praeadii^  Ubla  ashtUti  all  tli«  nndaoornpodiidad  bodiaa  in  alphabalieal  ordar, 
witk  tb(ir  prima  tquiTalent  DDmbani  atomio  wights  or  rcdprooal  eombining  and 


>•  ritoMOMB*  of  light  and  haaL 

.    ngbtalMDrataaraatnlntfatljin 

St^  mad  ara  therabj  oooTertad  ii 


}  ozjgeii  and   kjrdragan,   reakonad    1W,0(N\ 


utnratii^  proportioc^   la  raTaoDaa  t 

Tha  oBinbtra  «aatalDad  in  eolonin*  I.  and  H  tr*  dodiwad  from  thoaa  giva 
BandiM,  in  tha  fifth  adition  of  hit  LdtrbuA  ;  and  in  oolomn  IIL  thoaa  atomio  we 
ara  addad  whiah  Oarhardt  and  I«arant  haTa  quoted  in  the  firat  nnmber  of  tha 
Tolnra*  of  the  Oompttt  BtHimt, 

The  n)ilowiiig  la  a  table  of  atoiBio  waighu  eorraeted  and  bod  bj-  vaiuna  aha 
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Within  the  l«|t  ftw  jaan  Um  fDUowing  atooiis  waigbla  h«T*  boan  reviaod  :- 
See-ITO  Harignne. 


Oa.  HOMO  Erdm.  and  Uarak 

Cr.  IBS-SOO  Lafort. 

Cr.  «8B-0tl  Hobcrg. 

FL  1S7-S00  LoajeL 

Kg.  1  sa'SSO  Jaeq  nal  ai  n. 

Mg.  IHIVOSTaiiberg. 

M^  IBO.OOO  Harah.  and  Sahaer. 

Ho.  S74^BO  Berlin. 

Ha  674-819  Sranb  and  Stnvf. 

W.  IlM-TBOSohnddar. 


KLESII  ii  a  rerin  vhioh  axadea  froiD  Inolaion*  nade  during  dry  weather  thronrt 
the  bark  of  tha  omyrM  tlmi/tra,  a  troa  whioh  grows  in  Sonth  Amerioa  and  BranL  It 
eomea  to  lu  in  jrellow,  tender,  traa^rent  lomp^  whieh  readilj  eottan  bj  the  beat'of 
the  band.  The j  hare  a  itrong  aromatio  odor,  a  hot  apior  taet^  and  oootain  11}  par 
eent.  of  etherau*  oil  The  erjstalline  rewn  of  eleroi  baa  Men  eallad  SItmm*,  It  ia 
naed  in  mailing  lacquer,  to  gire  tonghneai  to  the  Tarnish. 

ELlJ'ntlA'ni,  (Souffrer,  ¥t.;  Sehlemmen,  OermO  When  an  inaolnble  pnlr^ 
rulant  matUr,  like  whitening  or  gronnd  flinla,  le  dimieed  through  a  large  bcKl;  of 
watar,  and  tba  miitnre  ia  allowed  to  aettle  for  a  littK  the  lai«ar  partiolea  wUl  anbaidek 
If  tha  Bopernatant  liquid  bo  now  earsfully  deoanted,  or  mn  (*,  with  a  eypbon,  it  will 
contain  au  impalpable  powder,  which  oa  repoee  will  ooUeot  at  the  bottom,  and  may  ba 
taken  out  to  drj.    Thii  proona  ia  eallltd  atutrlition. 

ELTAN.  The  name  giren  br  tha  Comiih  miner*  to  porphjiy,  aa  alao  to  tha 
beterogenaoai  rookr  maaua  vhieh  ooeur  in  the  granita  or  in  the  olaj  alati^  deranging 
the  direction  of  thair  metellio  rein*,  or  eren  the  mineral  strata;  but  atran  ganernll; 
iodloatea  a  felspar  poriihjTj. 

EUBALHINO.  (SoAaumtnl,  Fr.;  Sitihaliamai,  Qerm.)  U  aa  operation  in 
which  balaama  (bavma.  Ft.)  war«  emplojed  t«  preaarre  bnmao  aorpaea  from  pntraho- 
lion ;  whenoa  tha  name. 

Tba  anmant  ^yptiana  bad  reeonn*  to  thia  procaa  for  preaarring  the  bodiaa  of 
nomeroua  &milie%  and  anea  of  the  animals  which  ther  lored  or  wonhippad.  An 
azeellaot  acoount  of  their  method*  is  given  In  Hr.  Pettigraw's  work  upon  Unmmiea. 
Hodam  dismiatrj  baa  made  n*  aoqnaiotad  with  manj  means  of  eonntaraetii^  potra- 
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&etioa  mora  umpla  Md  tUtatiora  tlun  tfaa  ^ptjan  ij^m  of  Mltlng,  fmiAJSt 

■pidnft,  «nd  bitain«nianf.    8e«  PmsMrAcnov. 
mBOSlNG  CM)Ttt    Mr.  T-unM  flmij,  of  Row  Bmnk,  dmt  Bnrj,  p.t«nt<K] 

4n  iiiT«ntion,  in  NoTember,  188S,  whtuh  oonniU  in  an  inK<Diaiu  flonrtriiPtion  of  in*. 

diincrj  for  both  miboMiDg  ud  printing  rilk,  ooCtoo,  woollsti  doth,  p«p«r,  >nd  oUisi 

ubnc^  ID  ona  or  mora  solor^  M  one  operation. 

if  oopper,  or  other  luitabla 
materia],  a,  b,  r,  wilh 
their  nrceMarr  appen- 
danfeafor  prinlinlt  three 
different  eolnn  ttpoa 
the  rabric  ■■  it  paaet 
throB^  the  BMdiine 
either  of  ibei«  tiSniea 
A,  1,  or  K,  aiKf  be  «» 
^OTed  u  aa  enboadnl 
CTUnder,  irithont  per^ 
Ibnning  the  priatint  pro- 
cna,  or  may  b«  OMde  U 
effect  both  opentiona  at 

The  fabric  or  gooit 
to  be  operated  upon  b» 
lag  flnt  uroaod  liihU; 
npott  a  roller,  thai  roller 
ii  to  be  nMnnted  npoa 
•B  axle  or  pirol,  bearing 
in  arma  or  braekeu  at 
the  back  of  the  machine, 
M  *b«wn  at  D.  From 
'  thi«  roller  the  fabrie 
aa  a  an  condacted  be- 
tween tension  ntils,  and 
paned  under  the  bed 
erlinder  or  paper  bowl 
E,  and  (Vnm  Ihenee  pro- 
ceed* orer  atarrier  roller 
r,  uid  orer  (team  boiei 
not  ibowa  in  the  draw- 
ing, or  It  may  be  eon- 
daeted  into  a  hot  raoD, 
for  the  poriMae  of  icjiag 
the  eoloira. 

The    erliadera    a,   ■, 

and  c,  bavins  neither  en- 

graved  or  raised  anrfaee^ 

are  eonaected  to  feedii^ 

rollers  b  S  b,   rcTolriag 

in   tbe    ink    or    coloied 

tnnuh*  (  ed,  «t  in  ordinur  printing 

■aebiaea,  for  fopplying  the  color,  when  the  device  on  the  aurTaee  of  the  ejrlindcra  H 

taieed  >  theae  cjlindeis  maj  be  fnmisbed  with  doctora  or  lerapera  when  required,  or  tha 

tune  m«T  be  applied  to  the  endleba  friti. 

The  bliwka  have  adjualaUe  lerews  g  r,  for  the  pnrpoae  of  bringin;  the  cyliDdert  ap 

aninat  the  paper  bowl,  with  taj  raqaired  d^ee  oT  presaure  i  tbe  cf  liader  s  U  luppoit- 

'    td  bf  iti  gndtieona  running  in  bloclla,  which  blocka  alide  in  the  lower  parta  of  Iht 

tide  IVaowi)  and  ars  oonneetcd    to  pBrpendienlar  rod*   i,  having  adjuataUe  aetvw 

T>>.e  lower  parts  of  theaa  toda  bear  npon  weighted  teven  fc  fc,  extending  in  front  of  tha 
liachine  i  and  by  increasing  the  weight*  /  I,  any  degree  of  upward  pressure  'nay  be  gives 
to  the  eyliader  >. 

The  color  boiea  at  troughs  c  c  c,  carrying  the  feeding  rollers  ft  i  t,  are  Gicd  on  boardi 
which  slide  in  grooves  in  the  side  frame*,  and  the  rollera  are  adjuated  and  brought  into 
contact  wllh  the  snrface  of  the  printing  cylinder*  by  *erews. 

If  a  back  cloth  sfaoald  be  required  to  be  iatrodnced  between  the  cylindrical  bed  or 
paper  bowl  a,  and  the  fabric  a  a  a,  aa  the  ordinary  felt  or  blanket,  it  may,  fir  printing 
and  emboatiag  cotton,  silk,  or  paper,  be  of  linen  or  cotton  ;  bat  if  woollen  gooda  are  la 
be  operated  upon,  a  cap  of  Tell,  or  some  such  material,  must  be  boond  ronod  the  paps 
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bovl,  and  tha  felt  «r  bUsfcst  niwt  U  tM*d  fur  tha  Uuk  olotk.  wUA  i>  to  ba  ooadHtod 
»*cr  tha  rvilar*  ■  and  l 

Vtt  tba  pnrpoaa  of  ambonins  tha  fabn^^  aithar  of  tha  roUars  a,  a,  or  (^  maj  ba 
laplDjrail,  MacTTiog  Ibat  Um  nr&n  at  tha  nllar  wut  be  «ai,  m  w  lo  IniTe  lh(  palien 
«c  device  dsTiued  tor  cmboanag  t«1t«u,  plaia  olotlw,  »ad  papen  i  but  fix  weoUeaa  th« 
lerice  mwH  be  cxcavalad,  ibat  ia,  cat  in  racaa> 

Tbc  pattern  of  the  amh«»»ii>g  «]rliDdrr  wiJi,  bf  the  nprraljan.  be  parliaU)-  maikcd 
£tn>u(h  (be  rabrie  oa  to  the  awface  oT  ibe  paipcc  bowl  a;  u  oblilenie  which  marlu 
(roa  toe  aufacn  of  th(  bov^  u  it  letolvaa,  Ibe  iroa  eiilinder  mlkr  a  ia  emplatail ;  bat 
aa  in  the  emlwaiiag  of  the  ume  palleru  on  paper,  a  oooater  roller  i*  required  U> 
pradace  Um  paiiera  paifcctlr,  the  ina  foUer  i«  in  tW  cmc  diapenaad  with,  the  imprea- 
■UB  given  tu  the  papa  bowl  being  raqoiied  lo  be  retained  oa  iia  tnrface  unlil  the  open- 
(iaa  ia  fiaiabed. 

In  Uiia  caae  the  rilatiw  eireamTareaeea  i^  iha  emboaaing  efliadeT,  and  of  the  paper 
bowl,  mnal  be  eiactlf  proponioocd  lo  each  oliieri  that  it  the  circumrerence  o[  the  bowl 
nud  b«  equal,  aiaetlf,  lo  a  given  aBnibei  ct  cirenmferet^.t*  oT  ihe  embuaiiog  cylinder, 
Terj  •ceinBtelr  «ieaiared,  in  unlet  l«  prtterve  «  perlrti  iqialer  or  coinciileaee,  M  Ibef 
•ontinoa  revulfiag  bciwrea  Ihe  paltani  on  the  auriace  at  the  emboaiing  cflinder,  and 
thai  inJealed  luto  the  aurraee  of  the  paper  bowl. 

The  mikf  eC  Ihe  p^ter  bowl  k,  tumi  in  braasea  Sited  into  aloti  ia  the  aide  framea,  nsd 
it  mar  be  laiacd  bj  hand  fiDol  il«  bearinga  when  required,  by  a  l«r«  k,  eilending  in 
(tnuL  Ttaia  lever  ia  aiSied  lo  the  end  of  a  horiionlal  ahail  t,  l,  crowing  the  machiBe 
teeaia  thciigurM,  at  Ihe  b*e>  of  which  abail  tiiereare  iwoM^meailoer*  r,  r,  lo  which 
henl  loda  «,  4,  arc  altacbed,  baring  hooka  at  their  lower  coda,  puaed  under  the  axle  (rf* 
(ke  bowL  At  ibc  rcverae  ead  of  the  ahaH  L,*n  lalchel-wheel  r,  ia  atfind,  and  a  pall  or 
eliek  nnuted  on  the  aide  oT  the  frame  takea  lata  the  teeth  of  Uia  wtpcl  r,  und  there^ 
hotda  up  ibe  paper  bowl  when  icqnired. 

When  ibe  iron  niUer  a,  ia  to  be  bruaghl  into  operation,  the  Tertteal  aetewt  t,  t,  mounl- 
«dia  the  upper  panaoTlhe  aide  fraoiea,  are  turned,  ia  order  to  briag  down  the  braaaei  ir, 
which  carrj  ihe  axle  of  that  roller  and  slide  in  iloU  ia  the  li  le  framea> 

Tha  ejUndera  a,  a,  and  c,  are  repreacaled  hollow,  and  maj  be  Icrpt  at  anf  desired  tern- 
pent  lire  during  tlie  operation,  of  printing,  bj  introducing  ueaio  into  ibemj  and  under  th« 
anlor  buiei  c,  c,  c,  hollow  chamben  are  alio  made  for  the  wme  purpoae.  The  decree  of 
iMnperalure  required  lo  be  given  to  Ihete  mtiil  depend  apon  the  nature  of  the  coloring 
Material,  and  of  the  gooda  operated  upon.  For  the  purpoae  of  conducting  steam  to  thea* 
hoibtw  crliailcra  and  eolur  hoiea,  pipea,  as  abown  at  a,  a,  v,  are  attached,  which  lead  from 
a  aleata  boiler.  Bui  when  either  of  ttaeae  cylindera  it  employed  for  embossing  alone,  or 
Cm  einboaaing  and  printing  at  the  aaoie  time,  and  parliculail;  fur  some  liinds  of  gooda 
where  a  higher  temperature  mar  be  raqoiied,  •  red-bot  healer  ia  then  inlroduEed  into  tha 
koUow  cf lioder  in  place  of  aleam. 

If  Ihe  cylinder  B  ii  emplnjred  a*  the  emboaaing  cjlinder,  and  it  it  not  intended  to 
print  the  fabric  hf  thai  cylinder  aimolMneoualy  wiih  the  operation  of  emboaaing,  the 
feeding  roller  b,  moat  be  remored,  and  alto  the  eolor  box  e,  belonging  to  tbat  cylin- 
derj  and  llie  cfliodera  a  and  c,  are  id  be  employed  for  printing  Ihe  fabric,  Ihe  ODa 
applying  Ibe  color  before  the  emboaaing  is  elfecled,  Ihe  other  after  it.  It  it  howevat 
lo  be  rentarhed,  that  if  a,  nnd  c,  are  to  print  colon  on  Ibe  fabric,  ud  ■  to  enboaa  it, 
in  ihat  caae  it  ia  preferred,  where  the  pallem  woold  allow  it.  a  ajid  c,  are  wooden  roU- 
eia  having  ihe  pattern  upon  their  aarfaee^  and  not  nkatal,  aa  the  embotaiog  cylinderamnU 
ofDeceatity  be. 

It  will  be  perceived  that  thia  machine  will  priol  one,  two,  or  three  colors  at  Ihe  aame 
lime,  and  that  the  operalioa  of  emboaaing  may  be  performed  simnltineously  with  the 
printing,  by  eilhe-of  the  erliadert  1,  >,  ore, or  the  operation  may  be  performed  conaeca- 
lively  by  the  cylinJers,  eitiier  preceding  or  succeeding  each  other. 

The  tiiuaiiona  of  the  dociori,  when  required  to  be  used  fir  removing  aaT  aaBcraooaa 
folor  from  the  surface  of  the  priming  cylinder,  are  ahown  at  d,d,di  Utoae  for  removing 
•nj  liai  which  may  aiuch  iiaelf,  at  1,  i,  (.  They  are  kept  iu  their  bearings  by  weighled 
levera  and  acrews,  and  receire  a  slight  lateral  movement  to  and  fro,  by  meaas  of  Ibe  ver- 
tical 'od  m,  which  is  connected  at  lop  lo  an  eccentric,  on  the  end  of  lha  axle  of  the  roller 
Je,  and  at  ila  lower  end  lo  a  taoriiontal  md  mnunted  at  the  aide  of  ihe  frame;  to  this  hori- 
toning  rod,  aims  are  aLlaehed,  whieh  are  connected  lo  Ihe  reapeelive  doctors;  and  thiu, 
br  the  rotaliOB  of  the  eccentric,  the  doclora  are  made  to  slide  laterally. 

Whea  Ihe  cylinden  a,  a,  or  c,  an  employed  for  emboaaing  only,  those  doctora  wiH  not 
be  required.  The  driving  power  ia  communicated  U>  Ihe  machine  from  any  first  mover 
thiough  the  agency  of  the  toothed  near,  which  girea  roiatorv  motion  10  Ihe  cylinder  b, 
•sd  from  thenea  to  the  other  pvlindan  a,  and  0,  b;  toothed  geet  shown  in  F^a.  4Sf. 

EMBOSSINQ  OP  LEA.THEK  Beautiful  ornnmentj  jo  hatun-relievo  for  deso- 
raUng  the  exterior*  or  inUriura  o(  bnildingi^  medalliooa,  picture -frames  cabinet  work, 


'.  {Bouagt,  Fr.;  ErMabin—,  ArttU,  Qnm)  IUm 
«mplcrad  in  iJotore-fracaM  and  otber  ■rtiolM  of  o 
J  produoed  b;  loevK  of  ouring,  or  b;  ouling  tin 
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A«.,  hava  baao  raeentl;  mad*  by  the  prcaaura  of  matallio  bloek*  and  diea^  for  wbleb 
iDTaDtionapataDliiruobUiiiediB  June,  1889.  Ii;  U  Claude  Solirolh.  Viedin  ira  mada 
of  t;p«  mtUl,  or  of  tb«  fiutbla  allu]'  with  biamutb,  called  d'Arectia  Tbo  laathar  ia 
beaten  loli  in  watar,  tfaan  wning,  prened,  toIIim^  and  fulled  aa  it  yrm,  bf  workiog 
it  'With  tha  handa  till  it  baoomaa  Uiiolier  aad  qiiiM  auppl^  la  Ibi)  Kate  it  h  laid  on 
tlie  mould,  and  forced  into  all  ita  eavitia*  bj  mmnt  of  a  woodcD  bonr,  or  oopptr  tooL 
la  other  ouea,  the  tmboiHng  ia  perfurmed  by  tha  fonia  of  a  praaai  The  leather,  vhga 
It  has  tweonie  drj,  ia  aaaily  taken  off  the  mould,  howerer  dae|Jj  it  maj  be  inaerted 
inlo  ita  oreTioi!!,  t^  virtne  uf  ita  alaaticitj.  A  fnlL  detail  of  all  the  pn 
ia  Ifet^on'i  Joamai,  ToL  x  " 

EMBUSSISG  WOOD. 
niMa  wood,  Kieh  a 

sabtnet  work,  are  uauall;  pi  . 

plaster  of  Paria,  or  other  eompoaition,  aod  eemeatia^  or  otherwiaa  lAxii  _ 
nirfaee  of  the  wood  The  furtoer  mode  is  ezpeauTe;  tbe  latter  i*  inapplioable  OD 
maaj-  oeaaaiooi.  The  inTootion  of  Ur.  SlrMker  ma^  be  oaad  either  bj  itaelf,  or  in  aid 
of  carving ;  and  depend*  on  thr  faot,  that  if  a  deprenioo  be  made  bj  a  ulnnt  initrament 
on  tha  (urfaoe  of  the  wood,  sueh  dapreised  part  will  again  rise  to  ita  original  laTel  bjr 
(ubiequeat  iinmeruoD  in  the  water. 

The  wood  to  be  oraamented  baviog  been  fint  worked  out  to  ita  piopoaed  ahapat  it  in 
a  itata  to  reeeiva  the  drawing  of  the  patterni  tbit  beit^  pat  on,  a  blnntiteel  te«l,  or 
burnUher,  or  die,  ii  to  be  applied  luoeeaaivelj  to  all  thoaa  pMrta  of  the  pattern  intended 
to  be  in  relief,  and,  at  the  lame  time,  ia  to  be  drireo  verj  eMltiomlj,  without  breaking 
the  grain  at  the  wood,  till  the  depth  of  the  depraiaioa  it  eqnal  ta  the  latanded  prom- 
{nuioe  of  the  Ggurea  Tbe  ground  it  tUkn  to  be  reduced  b;  plining  or  filing  to  the 
lerel  of  the  depreeeed  part;  after  which,  tha  piece  of  wood  being  placed  in  water,  either 
bot  or  cold,  the  part  prerioutlj  depnaied  will  rite  to  ita  former  height,  and  will  then 
form  an  embuuteil  pattern,  which  maj  be  finithed  br  the  uaoal  operationg  of  earring. 

Far  tbit  invention  the  Sooiet/  of  ^rta  voted  to  Mr.  Streaker  their  itlver  ha  medal 
and  tea  guineaa. 

EHBRUlDEKUfa  MACHICfS,  {Ifackiiu  i  brodn,  Fr. ;  Bttckmat^iiu,  Otm.) 
Tbiaarthubeen  till  of  lata  merelr  a  handierall  employment  eultirated  on  aeeunatirf'iti 
at^faaee  by  ladictof  rank.  Butaiuw  jean  agoU.  Hailmann,  ofHiilhBuie,  invented  a  ma- 
chine of  a  moit  iagenioua  kiad,  which  enaUea  ■  ftonale  to  embroider  a nj  diaign  with  BO 
or  liK)  needlet  at  accurately  and  eipeditiinitly  at  the  fomerlj  Mold  do  with  one.  A  brief 
Mconnt  of  this  iMnarhable  inveaiion  will  thciefore  be  aeeeptable  to  miny  iwdcn.  Il 
WBt  ditptayed  at  ihe  nationnl  expnaiiinD  of  the  prodneit  of  bdnniy  in  Pari*  for  ISM,  and 
was  unquntianably  the  otgect  which  stood  highrtt  in  pablic  eat«eni  i  lur  whether  al  nM 
or  ID  molion,  it  wat  alwaji  tnrrunnJed  with  a  ernwd  of  cnriont  vltltrn,  admiring  1b« 
figuict  which  il  had  Ibrmed,  or  intpecling  iU  moTcmenlt  and  inve*li|iatinE  its  mechaniam. 
130  needln  were  occupied  ia  eopyiig  the  tame  pattern  with  pnfeet  regulaiity,  kll  set  1b 
Motion  by  one  pcnon. 

Several  ufiheee  machiaet  (re  bow  mounted  In  France,  Geimany,  and  Swilierland. 
I  have  teen  oav  factory  ia  Manchester,  where  •  great  maa;  of  them  are  doing  beanlifU 

The  price  of  a  machine  having  130  needlet,  and  of  eontequeace  !fiO  pincers  or  flngert 
and  Ihumbt  to  Inf  hold  of  them,  ii  SODO  rrance,  or  200/.  sterling ;  and  il  it  ettimaled  to 
do  daily  the  worii  of  19  expert  hand  embroiderers,  employed  opon  the  ordinary  frame.  It 
requirei  tnerclr  the  labor  of  one  grown-up  perton,  and  (wo  attiitant  children.  Tha 
operalive  mutt  be  well  taught  lo  uie  the  machine,  for  he  hat  mauT  ihingk  to  allend  tO| 
with  the  one  hand  he  tracet  out,  or  rather  followt  the  design  with  the  point  of  the  pat' 
tograph  ;  with  the  other  he  turns  a  handle  to  plant  and  pull  all  the  nerdlps,  which  *t« 
teiied  by  pincrrt  and  mored  along  by  eeri  iaKCt,  approaching  to  and  rectdini  from  Ika 
wrb,  rolling  all  the  time  along  an  iron  niitway  i  Uttly,  by  meant  of  iwn  pedals,  npoB 
Thich  be  premes  alternately  with  the  one  tiiot  end  (he  other,  he  opens  the  130  piocera 
of  the  first  carriage,  which  ought  to  give  up  the  needles  afler  planling  Ihrm  in  the  slo^ 
and  he  shut*  with  the  Fame  preasnre  the  130  pincers  of  the  second  carriage,  which  it  to 
receive  the  needlpji,  to  draw  them  from  (he  niher  tide,  and  to  bring  them  back  aiain. 
The  children  have'  nothing  else  to  do  than  to  chance  the  needles  when  all  their  threads 
are  n>ed,  and  lo  tec  that  no  needle  misses  il*  pincrrt. 

This  tnschine  deaervca  particular  altrntion,  because  il  is  do  lets  remaikehle  for  tbe 
happy  arrangement  of  its  pant,  than  for  (he  effects  which  il  producet.  Il  irwy  he  detcri- 
bed  under  four  heads:  1.  the  tirueture  oftherramt ;  S.  the  diapotitionorihe  web  ;  3.  tha 
arrantrmrnl  of  the  earriutes)  and  4.  (he  eoniilnic(ion  of  (he  pincers. 

1.  The  flruelurG  of  (he  frame.  Ii  is  compoti'd  of  cait-iron,'  aod  it  very  muiire. 
Fig.  487  eihibits  a  front  elevation  of  it.  The  lenttb  of  the  machine  denenda 
■poa  the  number  of  pincers  lo  be  worked.      The  model  at  the  eipoailiuA  bad  260 
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niowT^  >Dd  VM  I  BMtrM  and  •  half  (about  KM  iiohw  or  8  feet  4  in«hw  Engliih) 
iMig.  The  fiffur*  hcra  giTCd  bu  been  ahorUnsd  oooiidariUT,  bat  th«  other  propor- 
tiout  are  not  diiturbeJ.  Tb«  breadth  of  Ui<  rrwne  ought  to  b«  the  Mm*  for  (laiy 
■uehine,  whetiier  it  b«  lanr  or  itiort,  for  it  i«  the  breadth  which  determine*  the  length  of 
the  thread  to  be  put  into  the  needle^  and  there  ia  an  adTaolage  in  giving  it  the  full 
breadth  of  the  model  maohiae^  follj  100  ioah«^  eo  that  the  neeiflea  may  ean-j  a  thread 
•t  leaet  40  iaehaa  long; 

Ditpoiitkm  of  Ihtmrci  lo  bt  tmbmidmd. — We  hare  alreadj  atated  that  the  piaeen 
which  hold  the  nmdraa  alwaj*  pnwant  themaelvM  oppoiite  to  the  aame  poin^  and  that 
in  eoneaqtiFDea  thej  woald  contiiiaallj  paee  baekward  and  forward  through  the  lame 
bole,  if  the  pteoe  waanotdieplaoed  with  eaffloient  prMiaion  to  bring  aucoewivulj  oppowta 
the  tipa  uf  the  aeedleaeTery  point  upon  vhioh  the]!  are  to  work  adeaign,  enobaa  a  flower. 

The  piece  ii  itrained  perpend ieularlj  upon  a  laive  reetangalar  frame,  whoae  four 
jj "■'•'- in  j€p,  4OT;  oamelj,  the  two  Tertioal  aideaatir,  and  the  tr~  >>~""~™*-l 


«  and  0.  whoM  end^  mounted  with  iron  etiid%  aiw  ni^pmttd  upon  the  lidM  r  of  the 
frame,  ao  la  to  turn  freely,  Th«M  form  ■  eyMem  of  beame  npon  »hi«h  the  pieae  dea> 
tined  t<t  reoeive  the  embroiderj,  ia  wound  and  kapt  vartioallj  atratohid  to  a  jwopar  dft> 
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grtB,  for  eash  of  theM  btaai  b««n  npcn  iU  and  >  mudl  ntehat  wheal  /,  f;  tba  Uath 
of  ouB  of  tliem  being  inclined  ia  tb<  oppowte  dirMttoo  ta  those  of  th«  oUier.  B««td« 
tii'uiyiteia  of  lowsr  beam^  there  i*  another  of  two  appcr  beemi^  wbioh  »  bawever  but 
impcrreotlj  seen  id  the  %ur^  on  WMoaat  of  the  interfereno*  of  other  parte  io  Ihia  view 
of  tlia  nueliine.  Oae  of  tbeae  ejateioa  preeeaU  tba  web  to  tlia  inferior  needle^  end 
the  other  to  the  upper  needlea.  As  the  two  beune  are  not  in  the  lanie  vertical  pluM^ 
the  plnae  of  tlie  web  would  be  preaentad  obliquely  to  the  neadlei  were  it  not  foTA 
■traight  bar  of  iron,  ronnd  whoM  «dga  the  oloUi  puaea,  and  whiah  randan  it 
Tertival  The  piece  ia  kept  is  tsnaion  oroaawiw  bj  email  bran  templet^  to  wliiek  the 
itrinesfr'' are  atUebed,  and  bj  whicb  il  is  pitlled  toward  the  aidea  of  thefrnme  *.  It 
remains  to  show  b;  what  iDgeoiana  meaoe  this  frame  may  be  ahifUd  in  every  poMiblD 
direcUoD.     M.  Ilailmann  has  employed  for  ihii  purpoaa  Uie  pantograph  which  draiq^l*- 


in  use  for  rsduoiiiK  or  enlai^ng  tliair  plant  in  detarninate  proportiooa 
b  ff"  i"(^4S^repreaanUapara]lElcigTanior«hiBhtheftiiirangl«a  a,iy,/",a-  ar* 
jointed  iu  siich  a  way  that  they  iray  beaoma  Tery  aauta  or  Tery  obtuse  at  p1«aaura^ 


while  (be  aiilaa  of  oourse  aondnue  of  tne  aanie  length ;  the  sides  b  b'  and  b  b" 
longed,  tbe  one  to  the  point  d,  and  ths  other  to  t£e  poiot  c,  and  theae  points  c  and  d 
are  choeen  under  tbe  condition  that  in  one  of  the  posilJoiM  of  the  pBralleliifrrnin,  the 
line  t  4  whicb  juina  theni  passes  thronffh  the  point/;  this  condition  may  be  fulGlled  in 
an  infinite  niimhar  of  nlanner^  sinoe  Uie  poaition  uf  the  parnllelwram  remaining  the 
same,  we  see  that  If  we  wished  to  shift  the  point  d  further  from  the  point  6',  il  voald 
be  sufficient  to  bring  the  point  e  near  enough  to  b",  or  viei  vrn&  ;  but  when  we 
have  onoe  fixed  upon  the  distance  b'  d,  it  ib  evident  that  Che  distance  b"  e  is  its  necenuT' 
eontflquenee,  Ifuw  the  principle  npoa  which  the  coustraction  of  the  pantograph  rests 
is  tbb;  it  iaaoffieient  that  the  three  points  d,f,  and  c  be  in  a  straight  line,  in  one  ooljr 
of  tlie  positions  of  the  ^alleli^ain,  in  order  that  they  ahall  remain  always  in  a 
straight  lioe  in  ernry  poeiCion  wfaieh  oan  poaaibty  be  gireo  to  it. 

We  see  in  the  t^ra  thiil  the  aide  £  n  baa  a  handle  ■"  with  which  the  workman  pQla 
the  iniichine  in  action.  To  obtain  oiore  precision  and  solidity  in  work,  the  sides  of  the 
pantograph  are  joined,  so  that  the  middle  of  their  thickness  lies  exactly  in  the  verlical 
plana  of  the  piece  of  goods,  and  that  the  axes  of  the  joints  are  truly  pertmndioular  to 
this  plane,  in  which  consequently  all  the  displaeemeiita  are  eflTected.  We  arrire  at 
this  result  b^  inakiag  fast  to  the  superior  great  cnna  bar  v"  bo  elbow  piece  if',  having  a 
suitable  projeetion,  and  to  which  is  adapted  In  Its  torn  the  piece  if,  wuicb  receives  in  a 
toeltet  the  eiMemitr  of  the  siflr  h,  a ;  this  piece  if  is  made  Tasl  to  d"  bfa  bolt,  bat  1> 
Carrie*  an  oblonjc  bole,  and  befoce  screwing!  up  (he  nut,  we  make  tbe  piece  aJvance  or 
recede,  till  the  fulcTum  point  cornea  exactly  into  the  plane  of  the  treb.  This  conditiun  being 
fulGiled,  we  have  nierelf  to  attach  the  frame  to  the  angle /of  the  parallelogram,  which  ia 
done  by  means  of  tbe  piece  r". 

It  if  now  obvions  thai  if  the  embroiderer  (akes  (he  handle  ■"  in  hit  hand  and  naket 
the  pantoscraph  move  in  anf  direction  whatever,  the  point/will  describe  a  figure  simi- 
lar to  the  figarc  described  by  the  point  c,  and  six  times  smaller,  bnt  the  paint  /  cannot 
move  without  tha  frame,  and  whatever  is  upon  it  moving  alsn.  Thus,  in  the  movement 
of  the  pantograph,  every  point  of  the  web  describes  a  figure  eitnal  to  that  described  by 
Lbe  point  f,  and  eonseqnenll]'  similar  to  that  described  bf  the  point  e,  but  sii  time* 
smaller;  the  embroiitercd  object  being  produced  upon  (be  cloth  in  the  position  of  that 
of  the  pattern.  It  is  sufficient  therefore  to  give  the  embroidering  operative  who  holds 
the  handle  a",  s  design  six  times  greater  thait  that  to  be  executed  by  the  machine,  and  to 
afford  him  at  tbe  same  time  a  sure  and  easy  means  of  tracing  over  with  the  point  c,  all  Iha 
outlines  of  the  pattern.  For  this  parpose  he  adapts  to  c,  perpendicularly  to  the  plane 
of  the  parall^ogram,  a  snuil)  style  teiminaled  by  a  point  c',  and  he  fiiei  tbe  pattern 
upon  a  vertical  tablet  b,  parallel  to  the  plane  of  the  stuff  and  the  parallelogram,  and 
distant  from  il  onlj  by  the  length  of  the  style  <c"j  this  tablet  ia  carried  by  the  iroa 
rod  t',  whicb  is  secured  to  a  cost  iron  foot  e',  serving  also  for  other  purposes,  as  we  shall 
presently  see.  The  frame  loaded  with  its  beams  and  its  elotb  forma  a  pretty  beavf 
mass,  and  aa  it  must  not  swerve  from  its  plane,  it  needs  to  be  lightened  in  order  chtl  the 
operative  may  cause  the  point  of  the  panlograirii  to  pa«s  alon;  the  tablet  without  strain- 
ing or  uncertaiaty  in  its  movements.  M.  Heilmana  ha*  aecomplisbed  these  objects  in  tbe 
followiag  way.  A  cord  t  attached  to  the  side  £  c  of  the  pantograph  passes  over  a  reluris 
pulley,  and  carries  at  ita  extremity,  a  weight  which  may  be  graduattd  at  pleasure ;  this 
weight  equipoises  the  pantograph,  and  tends  slightly  to  raise  the  frame.  The  lower 
side  of  the  frame  carries  two  rods  n  and  H,  each  attached  fay  two  arms  A  A,  a  little  bent 
U  the  Itf) ;  both  of  these  are  engaged  in  the  groove*  of  a  pulley.  Through  this  mecha- 
nism a  pressure  can  be  exercised  upon  the  frame  from  below  upwards,  which  may  be 
regulated  at  pleasure,  and  without  preventing  tbe  frame  from  moving  m  all  directioas, 
il  hiuders  it  from  deviating  fbim  the  primitive  plane  to  which  the  jpanli^raph  was  aJj  uat- 
ed.    Tbe  lei^ef  tbe  nxte  Booght  la  beeqnal  to  theuwtiat  of  the  lateral  ir  —     " 
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of  tlw  bva».    Two  goMlM  •  i  etoM  bf  two  Uft  of  eait  iron,  pnwBt  TwtiMl  diti  b 

whkli  the  lower  part  of  tlw  frsow  r*  ii  engifpd, 

(Diiiwnrfas  e^  /A«  Mrnofn,— The  two  Minuet  whieli  an  WBilar,  >ri  pUoed  the  oai 
to  ttis  righl,  kod  iha  oUier  lo  tLa  left  of  tba  ftane.  Th«  cam««a  il^  i*  eoapoMd 
aerdj  oT  a  loBg  hallow  ^lindei  oT  eait  iroa  i,  canring  at  eiilMi  end  a  v*'aiii  of  two 
(tooTcd  ea*(on  w  pollep  l',  wfaieh  roll  opoa  the  lurizaaUl  ouUki  the  pulley*  are  Bonat- 
•d  npon  a  forked  piece  T,  wiih  two  eodt  ta  reoeite  the  ax«i  oT  the  paUej*,  aad  the  pieea 
t  u  lUelT  U)U«d  to  a  pny'eeliii<  ear  I  ca>t  opoo  the  cjlinder. 

This  aasemblage  eDiuUtutaa  praperlj  ipeaking  the  cairia^  reatiag  ia  a  parfeetly 
•table  eqnilibiiuoi  apoa  the  nib  x,  npoa  which  it  ma;  ba  Enoet  aaiilr  mored  Iwckwaidi 
«ad  forwards,  eairyiog  it*  tnin  of  aeedlei  to  ba  paued  or  dnwa  throojh  the  elolli. 

li.  Beilaiamii  haa  cootiiTad  a  machaiuam  bj  wbieh  the  opcntira  without  bndfiac 
tnm  hit  place  may  eoodiul  th«  orriagct,  aod  KgiiUla  ai  he  pleatea  th«  esttni  of  their 
coone,  ai  well  ai  the  lapidity  oT  their  tnoTtiBenta.  By  tankg  tha  axs  tf  Id  the  ooa 
direetioa  or  the  other,  the  carriage  nay  be  nMda  to  apprvaeh  lOj  or  reeeJe  btm  the 
web. 

When  oae  of  the  ciAriage*  ba*  advaneed  to  prick  the  needle*  iato  the  Maff,  Ibe  otbv 
k  there  to  receive  them  i  it  laj*  bold  of  Uum  with  itt  pineen,  pall*  tbem  tbroog^ 
performs  ila  eoiine  by  vithdntwin;  to  itreieh  the  thread,  and  dose  the  etikeh,  tbea  it 

Ca  back  with  the  needle*  to  make  iti  prick*  ia  retara.    Daring  these  moTements  iba 
t  eaniage  reoiaiat  at  itt  post  wailing  the  return  of  the  ssecnL    The*  Iha  Iwoeharioli 
nake  in  laccession  an  adranee  and  a  return,  bat  they  ncTer  nwTe  together. 

To  effect  these  moremeaU  M.  Heiboana  hai  atttehed  to  the  (lieea  a'  made  Ibtt  lo 
the  two  uprights  A  c  and  A  o  of  the  frvne,  ■  beat  lerer  n  o  W%"  moTsable  ronod  the 
pnnt  o ;  the  bend  n'  earriea  a  toothed  wheel  o',  and  the  extrcBiity  a"  a  toothed  whed 
o^i  the  fbnr  wheels  m  tt  o'  and  o"  faaTc  the  sans  Donber  of  teeth  and  the  tama 
diuneter;  the  two  wheel*  &  and  o"  aie  Bxed  in  reftrcnee  lo  each  other,  so  tbtl  it  it 
■affidest  to  tnm  the  handle  K  to  make  the  wheel  o"  levolTe,  and  eonte^oeatty  tiie 
wheel  o'i  whea  the  lever  ao  it  rertieal,  the  wheel  o*  touches  neiiher  the  wbeelM  nor  the 
wheel  m'  ;  but  if  it  be  inclined  to  the  one  side  or  the  other,  'a  brio;*  the  wheel  a'  alter- 
kately  into  gear  with  the  wheel  x  ar  the  wheel  tt.  As  the  openliTc  ha*  bis  two  band* 
•cenpied,  (he  one  with  the  panto|rmph  and  the  other  with  the  hanille  of  impulsion,  he 
*  I  merely  his  feet  for  neting  upon  the  lever  a  o.  Bad  as  he  has  many  other  Ihiogi  to 


The  pedal*  p  are  moveable  ronad  the  axis  7,  and  carry  totitjf  wound  in  an  t^potiie 
direetioa  upon  the  pnllry*  r'  1  these  pulley*  are  fixed  upon  a  moveable  shaft  t",  tap- 
ported  npoa  one  aide  by  the  prop  e',  and  on  the  other  ia  ■  piece  x'  attached  to  the  two 
great  hprigbts  of  the  frame.  In  depressing  the  pedal  r  (now  laised  in  the  flgure),  the 
nppa  port  of  the  shaft  r"  will  tare  from  Uie  left  to  the  right,  and  the  lever  «  0  will  be- 
eome  inclined  *o  m  to  carry  the  wheel  0'  Rpon  the  wheel  x',  hot  at  the  tame  time  the 
pedal  which  is  now  depressed  will  be  raised,  becauae  its  cotd  will  be  forced  lo  wind  itwdf 
npoa  it*  pulley,  a*  much  a*  the  other  coid  has  unwound  itself)  and  tbua  the  apporatnt 
*ri)l  be  rrady  to  act  in  the  opposite  dirretion,  when  wanted. 

DupoMon  of  tht  pmotri. — The  shaft  l'  earriea,  at  regular  interval*  of  a  iemi.4iMiie> 
ter,  the  appeadage*  g  ;  cast  upon  it,  apon  which  are  fixed,  by  two  holt*,  the  carved 
bianehet  a  destined  to  hear  the  whole  mechanism  of  the  piacen.  When  the  pineen  are 
opened  by  their  appropriate  leverage,  and  the  half  of  the  needle,  which  ia  pointed  af 
each  end,  with  the  eye  in  the  middle,  enter*  the  openlop  of  it*  plate,  it  get*  lo^ed  in  aa 
angnlat  groove,  which  is  leas  deep  than  the  needle  is  thick,  tf  that  when  the  pineers  are 
dewed,  the  upper  jaw  presses  it  into  the  groove.  In  this  way  the  needle  ia  armlj  hcli^ 
■llhongh  touched  in  only  thfce  point*  of  its  circamferrnee. 

Suppose,  DOW,  that  all  the  pincers  are  oioanied  and  adjusted  at  their  proper  distaneee 
wpon  thdr  prismatic  bar,  fonning  the  upper  range  of  the  rieht  earrisge.  For  opening  oil 
the  pinceri  there  is  n  long  plate  nf  iron,  c,  capable  of  torning  apoa  itt  axis,  and  which 
eiteads  ftum  the  one  end  of  the  carriage  \a  the  other.  This  aiit  it  cciried  by  a  kind  of 
ibrks  which  are  bolted  to  the  extremity  of  the  branches  4.  By  turning  that  aiit  the 
wurknua  can  open  the  pincers  at  pleasure,  and  they  are  again  eloacd  by  springs,  llii* 
movement  it  performed  by  his  feet  acting  upon  the  pedals. 

The  threads  gel  stretched  in  proportion  as  Ihe  carriage  i*  hiSont,  bat  a*  this  ten*ioa 
hM  n«  elastic  play,  inconvenience*  miiibl  enaue  wbieh  are  prevented  by  adapting  lo  Ihe 
carriage  a  mechanism  by  mean*  of  which  all  the  threads  are  pre*»eJ  at  the  *ame  time  by 
a  weight  inteepiible  of  gnidualion.  A  little  beneath  the  priimatie  bar,  which  cairie* 
the  pincers,  we  see  in  the  figure  a  shaft,  t,  going  from  one  end  of  the  carriage  lo  the 
etiier,  and  even  a  little  beyond  it ;  this  shaft  is  carried  by  pieces  y  which  an  fixed  lo  ibe 
•nna  «,  and  in  which  it  can  torn.    At  it*  left  end  it  earriea  two  small  ban  ir*  and  v',ud 
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*i  lU  risbt  ■  aii^U  bar  y',  and  >  oonnttrweight  (not  Tuibia  in  (bu  viev);  ths  aad*  «I 
the  tvo ban y*  are  joiaea  bj ■□  iron «iraw>meirhit«toDt and  parfeoUf  atraisht,  Wb«B 
tba  «arti«gB  approadiea  tba  web,  and  before  tha  iroD  wire  «ui  toueh  it,  the  liUl*  imr  m 
pmaea  agkimt  ■  pin,  w',  which  rata  upon  it,  aitd  teikdi  to  raise  il  more  «m1  niare.  Id 
what  baa  preceded  we  hare  kepi  !■  view  only  the  upper  range  of  pincera  and  nccdln, 
boE  there  ia  an  inferior  range  quite  aimilar,  u  the  figan  ahom,  at  the  lower  f  nda  or  lti« 
ana*  «.  la  eooclnaion,  it  abonld  be  rtaled,  that  the  opemtive  doe*  not  Tolknr  alidiofrti 
with  the  paalngraph  the  trace  of  the  dealga  which  i»  npoa  the  taUel  or  (he  pidorc,  bat 
he  matt  Mop  the  point  of  the  atylc  apon  the  point  oT  (he  pattern  into  which  the  needle 
ihoold  enter,  then  remoTe  it,  and  put  il  down  again  upon  the  point  bj  which  the  needle 
ought  to  re-enter  in  eotaiinc  froia  (he  other  »ide  of  the  piece,  and  ao  on  in  lucceaslon.  Ts 
lkcilita(e  thia  kind  of  rei4iag  off,  ihe  pattern  upon  the  tablet  ii  eooipoMd  oT  right  Uae* 
terminated  \j  the  pointa  for  the  entiancc  and  return  of  the  needle,  m  that  the  operatiT« 
(uiuallr  a  chUd)  haa  eontinnallr  under  her  crea  the  aerie*  of  brokeo  Unci  which  mud 
be  followed  t>r  the  pantograph ;  if  the  happrna  to  qnil  thia  path  an  iaatant,  without  haT- 
lag  led  a  mark  of  the  point  at  which  ihe  had  arrived,  ahe  ia  nnder  the  neceasitr  of  lodi- 
ing  at  the  |deee  to  >ee  what  hai  been  already  embroidered,  and  to  find  bjr  thia  eMipariaoa 
the  p<Hnt  at  which  ahe  muat  reaume  her  work,  ao  aa  not  to  leave  a  blank,  or  to  repeat 
the  aame  itiieh. 

E^itimatbm  offipin. 

A,  lower  eroa*  bara,  which  unite  tbe  1eg«  of  the  two  enda  of  the  frame. 

a,  the  aix  Ibet  of  the  fl-ont  end  of  tbt  frame. 

•',  the  aix  feel  of  the  poaterior  end  of  the  fVaroe. 

a",  euTTcd  pieeea  which  unite  the  ero*)  bara  i"  to  tb>  aprlght*. 

■",  handle  of  the  pantograph, 

t  V  t",  three  of  the  angles  of  the  pantograph.  ' 

t,  point  of  the  aide  ft  h"  on  which  the  point  ia  lied. 

d',  point  «f  the  pantograph. 

d",  orosa  bar  in  (bim  of  a  gutter,  iriiieh  unite*  the  uppo  part*  of  the  faaut, 

d,  lied  point,  round  which  the  pantograph  tuna. 

■,  taUel  upon  which  the  pattern  to  be  embroidered  1*  puL 

-'     uppon  oT  that  tablet. 

"    '  ~ '    '     ,e  end  to  the  aide  i  e  of  the  pantograph  paaaing  om  a  gnila  pA 


r,  .uppo 


r,  r,  npriohta  of  the  oloUi-aarrjing  frame, 

r,  t',  b^aontal  aidaa  of  Ibe  aam«  frame. 

G.  four  roll  beama 

a",  the  piece  of  doth. 

o*',  the  atring^  whioh  terra  to  atreteh  tha  doth  lateraUj, 

EUESALD  {Emerauit,  Fr.;  Smaragd,  Oerm.),  ia  a  prgoioiu  atone  of  a  beantiM 
green  color;  valued  nait  to  diamond,  and  in  the  aame  rank  aa  oriental  rub;  and 
aapphire.  It  oceun  tn  priama  with  a  regular  haxaeonal  baae ;  ap.  grav.  I-7 ;  acrat«hea 
quarts  with  difllcult^;  is  aoratebad  bj  topaa;  Fusible  at  the  blowpipe  into  ■  frothr 
beadi  the  precipitate  afforded  by  ammania,  froni  ita  aotution,  ia  aoluble,  in  a  groat 
meaairr^  in  carbonate  of  ammonia  Ita  analyda  ii  giren  very  yarioual;  bj  different 
ehemiata.  It  oontaiaa  aboat  14  per  oenL  of  glDoina,  which  ia  ita  charaeteriitia  con- 
atitoent;  along  with  Sa  ofailioa,  16  of  alumina,  a  very  littla  lima  and  iron.  The  bean- 
tifnl  emerald  of  Peru  ia  fouad  in  a  olay  schiili  mixed  willi  aome  oalaareoua  matter.  A 
•tone  of  4  grnna  weight  ia  add  to  b«  worth  from  4£  to  flJ^ ;  one  of  8  grainy  lOIL ;  ona 
«f  15  graina,  being  fine,  isworth  60/;  one  of  M  gnuna  felebed,  at  Uie  aale  of  M.  da 
I>r«e'a  »binet,  S400  francai  or  nearljr  lOOt 

The  berjl  ia  analogoua  ia  eompoai^on  to  the  emerald,  and  ia  emplojed  (when  of  (bo 
tommon  opaque  kind,  found  near  limogaa),  hj  ohamiat^  for  procuring  Ifae  earth 
gluclna. 

EMEKT.  Tbit  minerat  waa  loi^  regarded  •*  an  ore  of  iron ;  and  waa  called  br 
HaBj/cr  ozutf  qmarttifir*.  It  i>  very  alciudant  in  the  iiland  of  Naxo^  at  cape  Sman, 
wbenee  it  ia  imnorted  in  Urge  quantitiea  It  oeaun  also  in  the  idands  of  Jeraey  and 
Ouernaej,  at  Almaden,  in  Poland,  Saionir,  Bweden,  Feraia.  itn.  Ita  color  variea  from 
red  brown  to  dark  bro^i  ita  apeoifia  gravity  i«  aboutt'OOOj  it  ia  ao  hard  aa  to  acrateh 
quarts  and  man/  preoioua  atonea.  B/  Hr.  Teiiant'a  analyui^  it  oanaiata  of  aluniina. 
80;  ailica,  I;  iron,  4.  Anotber  inferior  kind  yielded  82  of  iron,  and  only  &0  at 
alumina. 

We  liava  recent  aoeonnla  of  em^  diaeoverioa  in  MInMota,  but  nearly  all  that  la  used 
at  preaent  in  the  arta  comaa  from  Turkey,  near  ancient  Smyrna.  Dr.  Lawrcnoe  Smith, 
ths  American  geologitt,  made  a  diacoveiy  of  a  deporit  of  emety  while  reaiding  in 
Smyrna,  and  he  made  an  ezominatioa  trfthe  locality  m  1M7. 
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Dr.  Smith  haTine  reported  hii  diieoT*ri«i  to  the  TorlUli  govammanl^  ■  eommiulon 
of  inqoirT  wu  iottitiited.  and  the  buun<M  Man  Mramcd  ■  mercantila  form.  The  mo- 
nopolj  or  the  obmit  of  Tnrk^  wm  mM  to  ■  mcreuitile  honu  in  Bmjrne,  and  ainee 
then  the  prJM  hM  diBuoiilwd  U  the  markiL 

nie  mioing  of  the  Miiei;  k  of  the  liinplert  chuiMter.  The  nitand  decompodtion 
<f  the  rock  in  which  it  aeoara  fialUatea  ita  eztraetioD.  Tie  rock  dceompoaea  into  an 
earth,  in  whidi  the  amcrj  it  foaod  imbedded.  The  qiantitj  proeored  under  thoH  air- 
■naetaseei  ie  ao  great  that  it  la  rare);  BtfwaTy  to  axptnre  tha  roek.  Hie  aartb  in  the 
Beichbortkood  of  i1m  bloek  ia  almoat  alwan  of  a  red  aolor,  and  Mrrca  aa  an  indication 
to  thoaa  wbo  ar«  in  aeareh  of  the  mineral  Sometime^  before  beginoing  to  eieaTata, 
the  apota  are  MODded  bj  an  iron  rod  vilh  a  ateal  poial,  and  when  anjreaiataneeiinMt 
with,  the  rod  ia  mbbed  in  eootaet  with  tlie  raaiatin^  bodj,  and  the  ^eet  prodoced  an 
the  point  eaablea  a  praetiaad  eje  to  deaide  whether  it  has  tieen  dooe  bj  tattrj  or  not 
neblooki  whieharaof  aeoDTenientriMar*  truuportad  in  their  natural  atatr.bntar* 
freqnentlj  broken  bjr  large  hammer*;  when  Ibaf  rcdet  the  aotion  of  the  banmer,  thi^ 
ne  anbjeeted  to  the  aetioD  of  Are  for  aoTeral  hon^  aad  on  oooling  thej  meet  eommonlj 
jield  to  blowa  It  aometimea  happena  that  large  mamoa  are  abudoDod,  from  the  im- 
poaeibilit J  of  breaking  them  into  piHicaof  a  eonTeniaDt  ui4  ailhetnuuportation,  eitbar 
an  eamali  or  horaei^  requiraa  that  pieeca  tball  not  eseacd  100  Iba  aaah  in  weight. 

Etnerj  appeal!  to  be  a  meehanioal  mi&tore  (rfootvndnmand  onde  of  iron. 

When  reduced  to  a  powder,  itrariea  in  eolor'ftvni  dark  grej  toblaek.  Hie  calm 
•f  ila  powder  affbrda  no  iadiaatioa  of  ita  eommerewl  Tilne.    The  powder  e: 


.  ,. __],  alwBja  affurdi  a  Ter;  atronf  argiliaceooa  odor.     Ila 

hardneaai*  ita  moat  important  propertj  in  iti  BpplitatMn  to  the  Brt%  and  wa«  aace> 
tained  bj  Hr.  Smith  in  the  following  manner; — fVagoenta  were  broken  from  ihepleee 
to  be  examined,  andenuhad  in  «  diamond  mwtarwitli  two  or  three  blow*  of  a  hammer, 
then  thrown  into  a  ateTO  with  400  holee  to  the  ineli.  The  powder  ia  than  weighed,  and 
the  hardot*  t«at«d  with  a  eiroillar  piece  of  glaa^  aboot  four  ineba*  In  diameter,  and  a 
•mall  agate  mortar.  The  glaae  ia  flrat  weighed,  and  plaotd  on  a  pi«o«  of  ^lawd  paper; 
the  pnlveriiad  emarj  ia  then  thrown  upon  it  at  intcrrala,  mbbine  it  againat  tha  glaae 
with  the  bottom  of  the  agata  mortar.  The  emeiy  Ii  bruehed  off  Uie  glaae  from  time  to 
time  with  a  fsatbcr,  and  when  all  llie  emer;  baa  been  made  to  paaa  once  over  tlia  glaa^ 
it  waa  collected,  and  paaaed  throoffh  the  aameoperation  three  or  four  timea  The  glaae 
waa  then  weired,  agaio  fohjeoted  to  the  aame  operation,  the  tmtrj  bj  thia  time  being 
redaeed  to  an  imp^pabla  powder.  Thia  teriea  of  oparatiooa  ia  continued  nnli]  the  loea 
■Detained  by  the  glaaa  i*  enaedinglj  unalL  The  toUl  loaa  in  the  glaa*  ia  then  noted, 
•□d  when  all  tb*  apceimcne  of  emery  are  anbtnittad  to  thia  operation  nnder  the  aame 
eirenmataneee,  an  exact  idea  of  their  relative  bardneea  ie  obtained.  The  adraatagec  of 
nvng  glaae  and  agate  are,  that  the  latter  ie  fufflcientlj  hard  to  ornib  the  emery,  and  in 
a  certiiiii  apace  of  Ume  to  reduce  it  to  uicban  impalpable  itBte,  thai  it  hie  no  longer  any 
•eneiMe  effect  on  the  giaaa;  and.  on  the  other  hand,  the  glaa  ia  aofl  enongh  to  loaa 
during  llili  time  inffleient  of  Ita  inbitanee  to  allow  of  accurate  comparatire  reaiill^ 
By  thii  mrLbod,  the  beat  emery  was  found  capable  of  wearing  away  aliout  half  of  ila 
Wright  uf  common  French  window-glaaa  Tli*  blue  aapphire  of  Ceylon,  pulveriied  and 
eiperimenled  with  in  thia  manner,  wear*  away  more  than  ronr-flflha  of  ita  weight 


lliie  furniahrd  ^e  atandard  of  eompariaon. 

In  the  ordinan  procew,  tbelnmpe  of  emery  ore  are  broken  np  in  the  aame  manner  a* 
•r  repairing  Hncadamlied  rondu,  and  into  lumpa  of  similar  tiie.     TliMie  lumpa 


then  enwhod  under  atampera,  such  aa  are  nud  far  pounding  metallic  orce,  driven  by 
water  or  by  ateam  paver.  Il  ii  auppoaed  that  the  Manipera  leave  the  fraamcnta  more 
angular  than  they  would  be  if  thrv  were  ground  undrr  runnel^  a  mode  which  ia  aume. 
timea  emrloyed.  Tlie  eoarae  pnwder  !•  then  lifted  through  alcvrt  of  wire  ololh,  vhioh 
are  geiierelly  cylindrical,  like  tha  bolting  cvlindrra  of  eorn-mille;  bnt  the  Wi-vea  are 
eoverpd  with  wire  oloth,  having  in  general  abont  ninety  to  aiiteen  wirca  to  the  iodi. 
No.  16  vrve  givea  emei;  of  about  the  aiie  of  mnatard-aeed ;  and  ooaner  fragment^  tn- 
tending  nearly  to  (he  alw  of  peppercorn^  are  also  occssirmally  prepared  fur  Uie  ute  of 
engineera.  The  aievei  have  lometimes  ai  many  as  120  wire*  to  tlie  inch;  bnt  tlievery 
fine  aiire  of  emery  are  mure  commonly  tided  tlirniiEh  lawn  aiavn.  The  fiiietl  emery 
that  it  iiliUined  from  the  manufBelnrer*  it  that  which  flonta  in  tlie  slm»|ihere  of  the 
•tamping-roiim,  and  ia  deposited  on  llie  beama  and  tlle]ve^  from  which  il  ia  oceaHonallj' 
eollectifT.  The  manufnetiirrra  rarely  or  nc vrr  wash  the  emrry  ;  thia  ia  most.ly  dune  bj 
the  (il ass- workers,  and  luch  othert  aa  require  a  greater  d«gree  of  preeiuon  than  can  be 
obtjiined  ly  ailing. 

'Wathing  emery  by  hand  iafar  too  fedinna  for  thoae  who  require  vrry  large  qnanlltiea 
of  enifry.tiiehia  the  mannfaoluren  of  plBte^laat  and  tnme  olbcra  who  generally  adopt 
the  following  method; — Twelve  or  mora  cjlludera  of  ilieet  copper,  if  tha  eommoA 


bsitflit  of  Aottt  two  hat,  mkI  Tvying  from  about  three,  in,  tight,  to  Uilrt;  or  forty 
inahM  in  diaoMMr,  are  plaoed  •isotlf  Ivral,  and  oommUDlcBHt^  at  their  upper  edgM^ 
aach  to  tha  nazt,  bj  aaiall  troogbaor  afaaoDelt;  the  largest  renel  baa  aiao  a  wuHe-f^pa 
aenr  the  top.  At  Ibe  eommenMinetit  of  tha  proijMa,  A*  njlinden  are  all  filled  to  tbt 
briiD  with  olean  water;  the  pnlvariud  amaty  i>  then  ebnrned  up  wltb  abandance  at 
water  in  another  Tanal,  and  allowed  to  run  Into  the  snulleel  or  three-Inch  cyliniler, 
through  a  tube  opporita  tlie  gutter  leading  to  the  second  cjlinder.  The  vater  darfng 
ila  alwrt  paaaga  aenM*  the  tbrae-tneh  ejllader.  depoaita  in  that  reiae)  anck  of  tlw 
M»na*t  eniMy  at  w31  not  b«ar  aMpeAaion  forthat  limitad  time;  the  partielea  next  finer 
■re  depoiited  is  the  flva^oh  ejlinder,  during  tba  aomewhit  longer  time  tlie  mixed 
ataam  takea  in  paaung  the  brim  of  that  Tenel }  and  ao  on.  Erentnally  the  water  lama 
a  ran  laagoid  addr  la  tha  largeat  ayltoder,  aad  depoalta  tbereia  the  rerj  flnC  particlea 
tiiat  bave  ram^naa  In  aoapaBDon  n&tjl  thia  period ;  aod  tiie  watw,  lastlj,  eecapea  I^- 
the  waita-pip«  naarlf  or  entirair  fraa  frooi  emerr.  Id  tbie  aimple  arrangenian^  tine 
ia  also  the  meaanra  m  the  partielca  reapeotiTely  depoeited  In  the  mannfaeture  to  whieh 
the  emery  is  applied.  Vben  tha  taatela  are  to  a  eertain  dq;rea  filled  wHh  emerr,  tha 
prooeu  ia  ttoppad,  tba  vanela  are  emptiedt  tba  emerj !«  oarernllf  dried  and  Lud  hj, 
and  the  prooeaa  [■  reDommeneed. 

Emery  paper  ia  prepared  bj  bnsblog  tha  pap«raT(r  with  thin  ^ue,  and  dusting  tht 
emery-Dovdar  over  it  from  a  sieve.  TbeN  are  aboDt  six  degreM  «  ooarseneia  ^eraa 
with  thirty  and  ninety  methea  per  linear  inch,  are  in  general  the  coaraeat  and  Snett 
atMa  emploTedl  Whan  need  by  artiaans^  tha  ameiT-papar  if  oommonlj  wrapped  around 
a  file  or  a  dip  d(  wood,  and  appliad  jint  like  *  alt,  with  or  wlthoat  oil,  a«cordinir  to 
drcumatanaes.   Hie  ameTy-^per  osis  more  nnoothly  with  oil,  but  laaTsa  tha  work  doU. 

Emeij  cloth  only  differs  from  emery-paper  in  tba  nsa  of  thin  ootton  oloth  instead  of 
paper,  aa  tba  mat»ial  upon  whieb  the  emery  I*  flied  by  means  oT  gins.  Ihe  ameiy 
aloth,  when  folded  aronnd  a  flle^  doea  not  ply  so  readily  to  it  as  emery-paper,  and  ia  ft 
tn  onrolL  Hanaa  smitha,  eugineera,  and  others,  prefer  emery-paper  and  emery-stiea; 
bm  lor  hoosahold  and  otfier  pnrpoae^  where  tba  baod  alone  la  need,  the  greater  dnra- 
bSi^  of  the  oloth  ia  advant^eona 

Emery4tioka  are  mda  of  board  about  eight  or  twelve  Inehea  lon^  planed  up  sqnara ; 
or  with  ana  side  rounded  like  a  halr-roondflle.  Ifaili  are  driven  into  each  end  of  the 
atiekw  temporary  handlea;  thn  are  then  bnuhed  ovaroneat  a  time  with  thin  glne,  and 
dabbed  at  all  parte  in  a  baap  of  amary-pawd«',  and  knocked  on  one  end  to  shake  off  tha 
axoeaa.  Two  OMta  of  gloe  and  amarj  are  genarallr  nsed.  The  emery-etioks  are  mndi 
Bar*  aeanoaied  than  emery-paper  wrapped  on  a  file,  whieh  is  liable  to  he  torn, 

Easery-etdce  eonsialB  of  em«y  mixed  with  a  Kttte  beeawax,  ao  as  to  eonsLltate  a  lolid 
lump,  with  whieh  to  draaa  the  edgea  of  buff  and  glaae  wheels.  TIm  ingredients  should 
be  tborongUy  iucorporatad  bj  stirring  the  mixture  wbtlaC  fluid,  after  whieh  it  is  tn- 
quMtly  paored  into  water,  and  Ihorongbly  kneaded  with  the  hands,  and  rolled  into 
umpa  before  it  haa  time  to  oooL  The  emery-oake  is  sometfmea  applied  to  the  wheels 
whilst  (hey  are  ravolving;  but  the  more  usual  eonrae  ie,  to  atop  the  wheel,  and  rub  b 
the  amer^oaha  bjr  hand.    It  ia  afterwards  smoothed  down  by  the  thamb. 

bowy^Mper,  or  pataet  raaor4b«p  paper,  an  artiole  In  whieh  line  emeiy  and  glaaa 
mnbredinlh  paper  pnlp^  and  made  into  sbeela  aa  in  making  ordinary  paper;  the 
amarr  and  glasa  are  eaid  to  ooaatilota  together  tO  per  cent  of  the  weight  of^the  paper, 
wbiek  raaemblea  drawing-paper,  exe^  tbat  it  has  a  delicate  fawn  oflor.  Tie  ameiy- 
paper  is  dir«eted  ta  be  paarted  or  glued  upon  apteeeof  wood,  and  when  rubbed  with  a 


Id  IMi,  Ur.  Henry  Barelay  look  out  a  patent  tot  a  method  of  combining 
powdered  emery  inbxHses  and  Upt  of  different  kind^  soitable  to  grinding  cutting, 
and  poliibing  glaai^  enamel),  metal^  and  other  bard  sobatancea  The  proceea  of 
mannfactare  is  as  follows: — Ooarse  emeir-powder  i*  mixed  with  about  half  ita 
wusht  of  pnlveriiad  Stoorbridge  loam  and  a  little  wator  or  other  liqaid,  to  make  a 
'tiuM  paste;  tbia  is  presaad  into  a  metallio  moald  by  means  of  ascrew-prea^  and  after 
having  bean  tboronghl*  dried,  is  baked  or  bonied  in  a  muffle  or  eloee  receiver  at  a 
tamperatura  oon(id««bly  abora  a  red  heat,  and  below  the  full  white  heat.  In  this  caaa, 
the  olij  or  alumina  servea  aa  a  bond,  and  unitee  the  particles  very  completely  into  a 
•olid  artifleial  emeiy-atanak  whidi  oato  very  greedily,  and  yet  seema  hardly  to  suffw 
peroeptiUe  wear. 

Superfine  grinding  emery  la  formed  Into  wheels  exactly  in  the  same  manner  aa  Ilia 
above,  bntthe  proportion  of  loam  ia  then  only  one-fourth  instead  of  one-half  that  of  tba 
emery.  Hoae  emery  stone^  which  are  of  medium  fineness  out  leae  quickly,  hut  mora 
smoothly  than  the  abova 

Flour-emery,  when  mannfaetured  into  artificial  ttonea,  reqairae  no  nnidug  Bubatanoa, 
but  tha  moiotened  powder  is  fbreed  into  the  metd  moold  and  fired ;  some  portiona  of 
Ifae  alniniDB  being  lafllaient  to  onlta  the  whole.    Tbese  fine  wheels  render  tba  worka 


■f  the  eMupMMi**  «OM«M«M  U  tk* 

Tha  alaBina  of  MBtff  it  baliMtd  L „r-, 

in  wmnliM  nrxtai— lianMiT;  wUtb >( on* of  tha  hardartinln' 


Tha  ^aBina  of  vaarj  k  baU***d  to  be  agptfitad  la  tlM  mim  dtsTM  of  hardncM 
1 J ^ _i.-.L  • ..i_  1 — !__.  — '-|,J,  knovD.    Eoii 


■M  nrxlai— tiMnifr;  wmb  »  on*  ol  tha  bardan  utnanli  knovD.    Bman 
r«lj  «aa{il«7«d  te  grudiig  iMt«H  ^(M^  te;  for  wUehporpoMit  wradoeM 
to  powde»MdmfnBtd«gr*««  of  BDciMMbT  (Rinding  and  alDtriation. 

XOta  toM  par  Bimani  at  from  SO  to  ^0  ooDan  aao^  Mootdliig  to  quali^,  ara  d»- 
wamai  ia  tha  DBitad  JOBgdom. 

EHPTBXmU*  MMB*  ,iba  iAbbtb  wd  indaced  bf  1m  aprlud  lo  arpuB 
■lalleti,  cfckttjr  vcjtlaUc,  ia  dcae  fwarlii     Thaa,  anprteniiialie  Tinesar  ia  obuintd 
-      -  •  'aid  (QlMaaaaa  in 


•UaiMd  b;  calcining  Ant  oT  all  a  miitort  of  lc*d  and  tin,  fi  prap«ttiaM  mring  tnm 
IfttDfiOpafU«rtiaAr  lOOoTlead.  The  middle  Una  appoan  to  bt  the  moM  anitabte 
fbr  4he  gnatcr  anu^icr  *t  —amdi )  aad  tbia  aLaj  baa  aacb  an  alfinilj  for  ozTgen,  that 
itaMf  beealcuad  «ilb  tbestMtMt  Mte  in  a  flat  «a«l>inw  pot,  and  at  almperalnre  not 
aW>e  a  dwnT  nd,  pmrldcd  Ihadoaeof  tlkii  Mt  toogttaL  Hia  osfde  it  drawn  off  to 
Oe  ndea  of  Ibe  ■eUcd  maul  acMidiBK  aa  it  ia  icntated,  new  pitcea  oT  the  allor  being 
IhMwn  In  am  tise  to  tiNM;>  tiH  enoa|^  td"  Iht  povder  be  obtained.    Gnat  eare  ought 


p«ritj,  it  ia  callod  caleina,  w  tax,  and  ilba.  _  ....__ 

■Mln  or  aes-aalt.  The  noat  otdiaarr  pnpaRiona  an,  i  of  tand,  I  «f  •eB'^alt,  and  4  ct 
tmlebm,  Cbaptal  atotaa  thnt  he  hut  oblaiMd  a  tmj  Bae  pndnct  tnn  100  patla  of  cat 
cne,  made  bf  ealeiainga^anl  part*  of  lead  aad  tin,  100  parti  oT  granad  flint,  and  SOO 
parta  of  pore  nbcarbMBta  of  potaafc.  b  either  eaae,  the  Dizlnra  ia  pat  into  aeraeiUt^ 
«r  laid  limplr  <■  a  itiaiom  of  aaad,  qalcklime  tpimlaneoaely  ikked,  or  wwd  aibee, 
placad  aadrra  penoT  o>  poieelain  kila.  Thii  naae  aadenaee  a  Bemi-vhiiBeatioB ;  or 
(Tea  a  ompJMe  faaion  oa  ill  nrfaee.  It  ia  Ihia  kind  of  Mt  which  aema  a*  a  radical 
!•  nlmaal  ererr  otamel  t  and  bj  nrjiDg  the  proportiom  of  the  ingredient,  more  fntihle^ 
■ore  opaqae,  or  whiter  anamelt  are  obtained.  The  llrM  of  Iheae  qnalitiea  depends  •■ 
the  qaantitjr  tf  Had  of  flai,  and  the  other  two  on  that  of  (he  tin. 

The  aca^aU  caipbred  as  a  flai  mar  be  replaced  cither  bf  talt  of  tartar,  bf  pare 
paiaib,  «r  l>f  aadat  bat  aach  a(  theaa  loaet  givea  peealiar  qnabtle*  to  tlie  ««ameL 

Heal  antiMi  who  ha*a  wiWca  ••  the  preparatioa  of  eaatle,  iaaial  a  gnat  deal  m 
Oa  MeaMlv  ef  MfaaOv  eaielUlr  the  paitiM^  aaad  that  Aoald  fBler  bto  a*  etupotl- 
bM  of  the  IHl,  aad  ther  em  uOtm  thai  the  pw«M  it  Mt  the  moH  tniiaUe.  Omm 
Maiea,  in  the  S4ih  wluma  of  the  A—fct  di  CUmk,  that  the  tend  ought  lo  eoataia  at 
laaal  1  part  oT  tale  for  S  of  Mlieioot  matter,  othetwiie  the  eaamd  obtained  ia  nercr  Tety 
Klanjr,  and  thai  tome  wrinkled  apola  frMn  hnperlbet  foal<m  are  aeeen  on  ill  inrlkce ;  and 
ret  wa  find  irwarihed  ia  anmc  old  tntfina,  to  make  naeoTgronad  flinta,  flitted  bf  meaw 
if  aalt  of  lartar  or  mdb  other  tnx.  It  wnaU  Ihenee  appear  that  the  ^cmuce  oT  tale  ia 
of  ao  nt«  iQwatda  Ibo  foaihiliir  of  the  iiliea,  and  that  in  abcenee  mar  be  npplied  bj  in> 
irawing  tba  doe*  of  tha  flai.  Ia  aH  eaaec,  howerer,  we  o«ght  to  beware  of  metaiUe 
ogrdea  in  the  laa^  pwtiealarlr  tboae  of  iron  aod  aMUgaaete,  which  moat  fieqnentlr  oecnr, 
■adahrajra  iajwa  tlte  wUteaeai  of  the  fiit. 

The  ancienti  carried  tbe  art  «f  eaamelliag  to  a  very  high  petftetton,  and  we  e«ii  ailim 
allr  Bad  beaniifal  •peckoeni  of  Ihelr  woafc,  of  wUah  we  know  neither  the  eiaipoeillMi, 
aer  the  manner  of  applflng  iL  Thea,  a«  «1  peeaenl,  aaeb  artiat  BMida  a  mjtutj  of  tha 
■MM  that  moeeaded  beat  with  fiio)  and  that  a  maUtode  of  carloiM  pweeaiei  have  been 
bwrtcd  with  their  aathora.  Another  eaaie  eootribatea  powsfUIr  lo  thia  aoci  of  dMlen- 
lion  m  the  aria.  Among  the  raat  namher  of  recipe*  iriOdi  hare  bean  poUldied  Ibr  ifc« 
faemalioa  of  aaaaMliy  Umk  are  Kveml  in  which  labalaaeei  are  mealloaed  that  ain  no 
longer  be  praeared.  whether  owia*  lo  a  change  of  dcacninetioa,  or  beeaaaa  the  tnbalaa- 
CBB  eanaot  now  he  faoad  in  commeroe,  or  taeeanaa  ther  ore  not  of  the  laae  nalnrc  ai  of 
■Id.  Heaee,  in  mahr  cuei,  we  dad  II  impcenMe  to  obtain  MliaActorr  rcaailt.  What 
we  iMTC  BOW  aaid  readen  it  deairaUc  Ibat  tbe  opentiooi  ritoaU  be  lanmcd  anew,  or 
npeaaewheaa,  aad  ataflingoaMeli'ia  of  all  the  kapwachemleal  facta,  we  ahonld  emptor' 
in  tbe  predaation  of  eaaoMU,  riaw  material!  oT  the  poreit  kiad. 

Tbe  Tioetiana  are  iliU  in  poaaaaaiM  of  the  heat  eaamd  at  om  wee,  and  Iber  lappl;  tha 


SU  E1VAMKL8. 

XoimdtucdiitiiigiiuliadiatatrMnaraiitaadopMioe;  in  thsfigfmirin  tlMeleiiHBla 
Iim  expariepced  an  equal  Jegrae  ol  liqnduUm,  »ni  an  tbta  rDn  into  ci7*tKl  glm, 
whilit  in  lh«other«,igRw(if  tlwirrieiDMU  b*Tere»i«led  lhaa«lii»  U  heat  tBian,ii  tbal 
their  parlidM  rclain  lofflcient  aggregatioa  to  prrttM  tin  trwunuHiM  of  lifhl.  Thii 
efled  ii  prodaoad,  particulari;  b;  tbi  azrdc  of  tin,  ■■  we  ihall  potdve  in  Ueatiag  of 
white  enamel. 

The  IKU  for  enamela  tliat  an  lo  be  apidled  to  metallic  inifaeca  reqaire  ireater  fiMibil- 
llf,aiid  tbould  therefore  contain  more  flnx;  and  the  land  aasd  fbc  theae  thould  bcealeiiKd 
beflmfaaai]  with  erne  Toarth  it*  wcjtkl  of  aea-aalt  {  MmatiaNa,  indeed,  iDetallie  fluei  an 
•ddcd,  u  minion  or  Lthane.  For  lome  mriallie  edon,  the  oxTdci  of  lead  are  tot  ia 
iarkmn,  aad  in  thii  OMc  reenarve  mint  be  bad  toother  BaiM.  CbniM  lUie*  Ihu  he  had 
deriTcd  adnntaie  From  the  fidlowio^  mixtarai,  ai  baiei  for  pnrplei,  bluei,  and  mcm 
Mbef  delicate  colon : — 

Three  paru  irf' ailidoa*  aaod,  one oT  chalk,  and  three  of  caMaed  boraxi  or,  three  of 
^laM  (of  broken  uyatal  foblett),wie  of  calcined  bor«x,aae  fonrlh  of  a  part  of  aitr^and 
OM  pert  of  well  wathed  diaphoretic  aatimoar.  Theae  eompoailionB  a&rd  a  Tcrf  while 
CBUncI,  which  tecotdi  perfeetlf  well  with  bine. 

It  ia  uhviow  OM  the  eompteilioa  of  thii  primarr  matter  nar  ha  Pireatlf  vuM  i  bitf 
we  iboald  uoTcr  loie  iMi  of  the  ewenlial  qajiliij'  of  a  lood  enamel;  which  ii,toaeqnira, 
at  a  moderale  heat,  nScipBt  flaidit;,  lo  lake  &  tbioiut  wr&ee,  wilbool  raaninf  too  tbin. 
It  it  not  eomplete  fuioa  wfaich  ii  wanted  i  but  a  paMf  itate,  of  luch  •  degree  ai  m^ 
give  it,  aAer  woliofi,  the  aipset  nf  haitof  luffercd  eomplete  liqaefaction. 

Jhad-ielal.  Enamtl, — Tbii  requirei  greater  nieetjr  in  the  cboiee  of  iu  material*  thns 
ur  other  enamel,  u  it  moil  be  Ave  from  nerr  ipeeie*  of  tint,  and  be  perTeclIf  white  { 
beiwe  the  frit  empk>red  la  tbit  cue  abonid  be  itaclT  eompoaed  of  peifMtlf  pare  iagi«> 
dlenta.  Bat  a  frit  (honU  not  be  njeated  hatlilr  bccanw  ii  mar  be  Komewbal  diKokne^ 
(lace  ihii  mar  depend  ea  two  mmm  i  either  oa  eoae  neiallie  ocrdea,  or  on  foUginooa 
Mftlele*  preccediH!  Avm  nfetabls  oraninnl  ■nbetnaeat.  How  the  latter  imparities  mar 
be  eatilr  removed  br  meani  of  ■  amall  quaalilr  of  peraufde  of  mengaiMae,  which  be* 
the  propertr  of  roadllr  parting  with  a  portioa  of  ill  oirsem,  and  of  that  fheiUtatint  tha 
cmboaliaQ,  that  b  to  ear,  the  destniclion  of  the  cotorinic  carhonneenon  matter.  Haaja- 
neae  indeed  poweaaea  a  eoluriav  power  itaelf  oo  iilaaa,  bat  oolr  in  ila  behest  ataie  of 
oxTdizeMent,  aod  whan  redoced  to  the  lower  atale,  ■•  i*  done  br  ioeonbuttlUe  mattery 
It  DO  lon){er  communicate*  color  to  the  coamd  rambinationa.  Hence  the  proportion  of 
naanneae  abooU  never  exceed  what  is  joH  i  for  the  ■nrplna  wooU  canaa  eolor.  Some- 
time*, indeed,  it  beeomea  neeetaarr  to  giie  a  little  maniancM  eolor,  in  aider  to  obtaia  a 
mora  agmeeUe  ihwle  of  whitei  aa  a  little  axore  blae  ia  added  to  linear  U  brightea  or 
coanlcraet  the  dnlneiiof  tteir  jellow  tint. 

A  while  enamel  may  be  coaTenieallr  prepared  alio  with  a  imlctm  eompoaed  of  tw» 
partaof  tin  andoneof  lead  ealeiaed  together)  of  lhiieoniUaedax)>ifc,oaepait  iemdiad 
vilktwD  parti  ot  loe  cir*tal  aad  a  verj  liule  mangaoeae,  all  preriooilr  graaad  le«a*bar. 
When  the  hiion  b  eompleie,  tbe  Tilieaa*  mailer  it  la  be  poared  fae»  clear  water,  aad  Al 
fVil  if  then  dried,  and  mtlled  anew.  The  ponrlng  into  water  and  fnaion  are  aametima* 
repeated  Ibnr  times,  in  order  lo  aee ore  aTcrr  QDiforn  comUnalioH.  The  crucible  moat  be 
careAiltr  aereeatd  from  amoke  and  flame.  The  amalleat  portioniof  oirde  of  irnaor  cop- 
per admitted  into  thi*  enamel  will  deelror  ila  Talue. 

Some  praetitionert  recommend  ihe  oae  of  waihrd  diaphoretic  anlimonr  (nntiinoaiata 
i€  polath,  from  metallie  aniimoar  and  nitre  deflagrated  toplfaer)  for  while  eaamrl  i  bat 
tbit  prodnct  eaoool  be  added  lo  an;  preparation  of  lead  or  otber  metallic  oxydet  i  for  ll 
wvnld  tend  rather  to  lamiab  the  ecjor  than  to  elear  it  Dp )  and  it  caa  be  Deed  thcrdoR 
onlr  with  ofdinarr  ^a*a^  or  with  aaline  Bnie*.  For  three  pari*  of  while  glata  (without 
lead)  one  part  of  wanhed  diaphoretic  antimonr  i*  lo  be  taken  |  the  anhetaaee*  are  wdl 
gnraad  together,  aad  faaed  In  the  coamNra  war> 

Mm  mtmiL — Thit  fine  color  i*  aloiost  alwari  obtained  l>om  the  oxrde  d  cobalt  oi 
MCie  rf  ita  etmbintlioaa,  and  it  prodaeeait  with  aacb  inlenaitr  tbUoalra  Tcrr  little  caa 
be  need,  leal  the  abade  abooU  pa*«  Into  black.  The  cobalt  Une  i*  ao  rich  aod  liralr 
thai  il  predmmnatea  in  aome  maaaare  orer  everr  other  color,  aad  motlu  maar  ao  that 
Iber  can  hanUy  be  percMvedi  il  it  alati  Dioti  eaailr  ohtaiaed.  To  tariig  ii  oat,  howerei, 
to  all  ill  beantr,  the  other  colon  moat  be  renxircd  at  mncfa  ai  pcaaible,  and  the  eoboH 
ittdf  tboald  be  lolenblj  pore.  Thia  metal  ia  aBaociaicd  in  Ihe  betl  known  ore*  wiib  a 
eoBudcraUe  namber  of  foreiim  aabalaneci,  at  iron,  aracnie,  copper,  nickel,  nod  aolphnr, 
and  it  ii  difflenll  to  aepaiate  them  eompleleir  t  but  for  enamel  Unci,  the  oxydc  of  cobalt 
don  BO*  reqaire  lo  be  perfecllr  (tt  trem  all  forriKa  metalti  the  iroa,  nickel,  and  coppo', 
be^g  moat  prejudicial,  ahoold  ha  carefUlr  elioiaated.  Tbit  olqcd  may  be  moat  eaialr 
attained  by  diNuWin^  the  ore  in  ailiic  add,  etaporaiing  the  tolntiaa  to  a  ainipr  eooaia- 
toaee,  la  expel  the  exccaa  of  acid,  and  icpaiate  a  portioa  of  araanie.  tt  it  now  dilated 
with  water,  aad  aolaliunof  earboaateof  loda  ia  dropped  oIdwIt  into  it  with  biiak  agita 


Am.  till  tfc*  ])NdpItit^  vUA  1)  tt  ant  oT  >  whituh  gnj.  btgiiw  to  ton  of  a  ra 
Thcn«Tgr  thu  color  appMn,  lli«  whole  rniul  b«  llirvwn  on  >  fllter,  and  th> 
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vbinh  jmmf  Ihroiuli  amt  b«  tnatwl  with  mora  of  tha  oarbonata  of  lodit,  in  ordei 
to  obUio  tha  araaDiata  of  aoball,  wUali  i*  aearlj  pura.  Stat*  anenia  add  and  iH 
dariTatiTCt  ara  not  eapabla  of  WMnmMJoatiiig  aolor  thaoiaalraii  and  aa  tiM;  moraoTct 
ara  volatila,  tha;  aannot  impair  tha  baantj  of  tha  Um^  aad  hanoe  thia  pr^Mratioa 
afford!  it  io  grtat  pariaotios. 

MeuUie  floica  are  aat  Iba  saoat  laitaUe  for  thi(  eolori  becaiue  ttMrahnr*  coaiaifc 
nicaie  a  lint  of  gmlet  ot  laa  forea,  whiek  narar  raila  to  injan  tba'pnritr  of  tha  blue. 
NiLre  'u  ■  nstfnl  addilioa,  a*  H  hacpa  tha  oijde  at  the  aayimnm  of  ozrdatkia,  in  wliich 
ttate  ii  indaeta  the  riebMl  «nkc. 

FtUns  EntmtL — Thefe  are  aur  ywtuiii  for  EMkiag  tfaii  color  ia  enamel  i  bat  il 
!■  aomewhal  difficult  to  Bx,  aad  it  li  larelr  obtained  d  a  inilbra  nad  Bne  lint.  It 
maf  be  pradaeed  diceetlf  with  aoBe  prepanlioai  of  ulrer,  u  ihe  i^oiphate  or  aalplutet 
bat  this  method  deet  not  alwa^i  weceed,  Ibr  too  atroo^  a  beat  or  powernil  Bnxn  rniUj 
itMtoj  it,  and  ajire  to  parliealMlT  praindieial,  Thii  aaeertainir  of  laeceaa  with  the 
nlta  of  lilver  eaonea  tbnn  to  be  teUon  rmptored  i  and  oifdea  of  lead  and  aaiinioar  ara 
Iherelbte  preferred,  which  aflocd  a  lae  yellow  when  eonbined  with  fame  'rardce  (bat  ai* 
refractorj  eaoaith  to  prereal  thair  oDaplele  TiiriSeatioo.  Oae  part  ot  white  oirde  of 
antiDonr  may  be  talcea  with  from  one  lo  three  parti  of  while  lead,  one  of  slum,  and 
ooe  of  *it«miDooiac.  Eaeb  of  thcae  nihetaeee*  to  to  be  palveriied,  aad  then  all  are  to 
be  eiaellir  mixed,  and  expoaed  to  a  beat  adeqiiau  ta  decompoae  lh«  aatanMioalae.  Thto 
opcratina  w  jadged  to  ba  flniihed  when  the  jellow  color  to  well  bt«et;M  out.  Thm  to 
prodoeed  here  a  eombinatitm  qnile  analogoai  to  that  luowB  vattt  the  nune  of  Napla 


Clonet  mjt,  in  hu  memoir  on  enamel*,  that  «  flae  jellow  to  oUained  wilh  para  oxyd« 
of  «il*er,  aad  thai  it  U  merelr  neccHair  to  ipread  a  Ma  eoai  of  it  on  the  *poi  to  be  ecA- 
ored.  The  piece  to  Ihea  expoaed  to  a  tnoderaie  heat,  aad  withdrawn  ai  toon  u  ibto  hu 
reached  the  proper  point.  The  thin  film  of  metallic  titTer  rerired  on  the  niftee  being 
MBOvedithephiee  under  it  will  be  foaad  tinged  of  ■  ine  T'lhtw,  (d*  hardlf  nof  IbiekBeu. 
Aa  Ihe  pelliete  of  ulrer  hai  to  be  laauTcd  which  coten  the  color,  it  i«  requtoite  lo  anld 
fiiiaf  thb  Sim  wilh  &iat»;  aad  il  oag:ht  Iharefore  10  be  applied  aAcr  the  foiion  of  the 
real.  Tlie  feliowi  reqMK  ia  geaetal  Utile  flax,  aad  the;  aanrer  better  with  i«e  ot  • 
Metallic  aatare. 

GrM*£aamel. — It  to  known  that  afrceneolorBiar  beprodneed  bramiitnreofTellinr 


d  tolhto  prBeliceIbreaBmeli,aR  ther  can  bei^in* 
■eeilT  with  the  oxjrde  ot  copper)  or  UiQ  bettc 
i,  whtoh  h«a  the  asm 


■d  ahaoat  alwijs  dirceiW  with  the  oxyde  ot  copper)  or  UiQ  better  with  Ibe  on^le  of 


CbemiaU  deeeribe  two  osrdea  of  aopper,  the  prototrde,  of  an  omnge  red  eolor,  -tMA 
eoMmaaieatc*  jle  color  to  eaaawh,  bat  it  to  dilBenlt  to  fix  t  the  deoloxTda  to  bhie  in  the 
MUe  id  bfdnue,  bat  Uadtith-brawa  whan  irj,  and  li  eolori  freen  all  the  ritreoni  eoa>- 
biaaluaa  into  which  it  enten.  Thto  axfde  reqniret,  at  moat,  oae  or  two  proporlioM  of 
flax,  either  laliae  or  melallie,  Io  enter  into  evmplete  foaioa  {  bat  ■  much  imaller  doae  to 
eoMmonlf  taken,  and  a  litlle  oafde  of  iron  u  ialrodaced.  To  fbnr  ponniH  of  frit,  for  in- 
itaaee,  two  owieei  of  i»rdc  of  eopper  and  48  grain*  of  red  oiyda  of  iroa  are  nied ;  and 
the  ocdiaarr  aeaearee  are  panned  Ibr  making  tctt  hoiMgeacoat  eoaotel. 

The  green  produced  bTtheoijdeof  ebraoM  to  much  UMCtolidi  It  Uaot  affected  by* 
powerful  Bn,  bat  it  i>  not  alwaja  ef  a  Une  ihade.  It  genenUr  iacUaea  lop  moeh  to  the 
ilead4ear  jellaw,  which  depend*  on  the  degree  of  oxfgenaiioB  of  the  chrome. 

Aad  EaamtL — We  have  jnit  atated  that  pn^xjde  of  copper  afforded  a  fine  eoloi 
wbea  it  eonld  be  Bxei^  a  retnh  difficult  to  obtaia  oa  account  of  Ibe  fugilire  nature  of 
Ihit  oijde)  alight  vanaliou  of  temperature  eaabling  it  to  abMib  more  oxygen.  The 
proper  point  of  Ihaioa  moit  be  leixed,  for  taking  it  from  Ihe  fire  whenever  the  desired 
eidiir  to  brought  out.  Indeed,  irtien  i  high  lemperatare  ha*  produced  peroxgriliiemcnt, 
thto  DMf  be  enrreeted  by  adding  •ome  eambuiiible  matter,  ag  charcoal,  lallow,  tartar, 
Jtc  The  copper  then  retanu  to  iu  tnioimum  of  oiydiiement,  and  the  red  color  which 
had  Touiahed,  reappeari.  Il  i*  ponlble,  in  Ihii  wagr,  and  by  pushing  Ihe  beat  a  liltl^ 
Io  aeeomplah  the  complete  reduetioa  of  a  part  of  the  oiyde;  and  the  partielea  ofmctallie 
eopper  lherel>T  diateminated  in  a  reddiih  groond,  gire  Ihii  eaamet  the  aipeot  ot  the 
•tone  called  oeaofariae.  The  lurett  and  eaaieat  method  or  proeortag  protoxyde  of 
eoHier  to  lo  boil  a  lotatioa  of  equal  parti  of  logar,  and  aBlpfaaie  or  rather  leetaie  at 
eopper,  in  Ibur  part*  of  water.  The  mgar  take*  pouetiion  of  *  portidn  of  the  oxygen 
of  the  eupreoiu  oxyd^  aud  rednces  il  lo  the  proioxyde;  when  it  may  be  prceipitatnt  in 
the  form  of  k  gTanulai  poarder  of  a  brllltoat  red.      AAer  Kboat  two  hour*  of  modent* 


..jogic 
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•bnlKtioo,  tk«  Uqnid  i)  (rt  (lida  to  Mttlc,  dswotod  off  Ilia  prtdpltate,  whbh  b  VMh*^ 
•nd  dried. 

Thii  pare  oxrde,  pcoporiT  «np1oTed  bf  iOeU;  ftirniihti  a  nd  vMeh  Tie*  wilk  Ike  flnct 
Mrmioe,  and  b;  it*  mMat  eveiT  liat  maT  he  ob«ua«d  flm  nd  to  oraage,  bf  addiag  a 
greater  or  imaller  qoiatitr  Of  pcroifde  of  iiD*. 

The  prepsrattDOi  of  gold,  ud  partkolart}'  the  ox^e  aad  purple  of  Caasiu,  are  like> 
viie  employed,  wiib  advanla^,  la  color  enamel  red,  and  Ihii  ennpovtiM  re*i«U  a  power- 
fol  fire  tolenMf  mil.  For  nne  Unw  back,  aoliUiOBa  af  gold,  nFrar,  aod  pliiliaaai  hara 
been  Dael  vilh  inceeM  iattoad  oT  Uteir  oxrdM ;  and,  ia  thia  wart  ■  "Xi"  iotimale  mix- 
lure  mar  be  pivcared,  and,  eomaqociillj,  iDMe  haiui>(eBCotn  tint*. 

BlaJe  Enttnid. — Bluk  enameU  are  madewilh  peroxyde  d*  manfaiteae  or  protoxrde  of 
iroa )  to  which  more  depth  of  color  ia  |iT«i  with  a  Uitle  cobalt.  Clay  aloae,  mehed 
with  about »  third  «f  ita  vdght  of  pntoxrde  oT  iroa,  givea,  aceordinB  to  Ocmel,  a  flu* 
black  eaamel. 

VioUi  £iwiimL— The  peroxrde  of  Bsagaaeea  fa  audi  qaaatitj  bj  itaelf  fttmiabe^ 
with  aaline  or  alkaliae  Aasea,  aa  euamel  of  a  trt  fiae  riolol  hue ;  aad  rariatioai  of 
■hade  am  eaailf  had  br  loodiryiof  tke  propoitioni  of  lite  dements  of  the  eolored 
frit.  The  great  poiiu  i«  to  mtiaiaia  the  manganeM  b  i.  ilata  of  peroxrdatlDn,  aad  ooa- 
teqaentlf  to  beware  of  Fkciag  tbt  eaanwl  in  cooMct  with  but  snbatance  atiiaetlTe  of 
nnoa- 

Soeh  are  the  friuoipal  eoloied  enameli  hitherto  obtaiaed  bf  ueaii*  of  toelaDie  oifdea  t 
tat  ilnee  tb«  anmber  of  theM  oxrdei  k  inereaaiog  everr  da^.  it  k  to  be  wlibed  tbat  aew 
liiala  be  made  with  tacb  ai  have  oot  ret  been  enploTed.  Prom  aueh  reiearebei  aoaM 
iUetMtiag  wanhi  wwtid  antaarttonaUT  be  darived. 

0/  paiiling  o»  Bfamd. — Esamelling  ii  onljdone  ou  gold  udeopperj  Ibr  lUTerfwelli 
np^  aad  caaiea  bliilera  ud  btdei  in  the  coal  of  enamd.  All  emamel  paintlngi  are,  in 
titt,  dune  oa  eoppar  or  fold. 

The  golJnnith  preparet  the  plate  Ibat  14  to  be  painted  upon.  The  gold  ahonld  be  21 
earala  fae  t  if  purer,  it  woald  not  be  BuHcleatly  itiff  1  If  eoaraor,  h  would  be  mliiect  U 
melt  <  ftad  its  allor  iboald  be  kalT  white  and  half  nd,  that  ii,  half  (Utct  and  half  eoppei  1 
wherebr  the  enamel  with  whieh  it  b  eorerad  will  be  lear  diapoaed  to  tarn  green,  than  If 
the  allor  were  aatirdr  copper. 

The  warlcmao  mnai  reeerro  Ibr  the  edge  of  the  plate  t  «mBlI  flUei,  which  he  cellt  tbe 
tonbr.  Thia  Mm  lema  to  Ntaln  the  eaamel,  aad  hinder*  It  Urom  falling  off  when 
applied  aad  prfed  on  with  a  apaRla.  When  the  plate  ii  not  to  be  eounter-eeamelled,  it 
ihould  ha  lAiarged  with  lem  enamel,  a%  wken  expoeed  to  hot,  the  enamel  draw*  ap  the 
gold  to  iUelf,  and  makei  the  piece  eoD*ex.  When  the  enamel  i»  oat  to  carer  the  wboto 
plaia,  it  beean>ea  nMcMaiy  to  prepare  a  lodgment  ibr  it.  With  ihii  view,  all  Ibe  out- 
linea  of  the  igore  at«  tiaead  on  the  pkte  with  a  black-lead  peneit,  ader  wUeli  leeourar 
to  had  to  the  gnmt. 

l%o  whole  >pa««  wdoMd  br  the  oatliaea  mntt  be  boUewed  ont  in  ie^rwH*^  of  ft 
deoA  eqaal  to  tb«  h^bt  of  the  fillet,  had  tlie  plate  been  ealirelj  enamdled.  TMi 
Mnkiog  of  Um  nrboe  mnit  be  dano  with  a  flat  irarir  aa  aqnally  aa  poadble;  fw  it 
tliare  be  an  eminaaea,  the  enamel  wonld  b«  weaker  at  that  poul,  and  the  greea  would 
appaar.  Some  artiala  hatob  the  bottom  of  the  hollow  With  aloie  line^  which  eroM  each 
ether  in  all  dit«elM)Ds:  andothanmake  liaea  or  aoralohce  with  the  edre*  of  a  file  broken 
aff  iquara.  Iba  hitehtnga  or  ural<diea  laj  hold  off  Ike  enamel,  whieh  mlgbt  otherwiaa 
■tparate  fnom  the  plate.  A/tor  thia  operation,  the  plato  i*  eleanied  bj  boilJiiB  it  in 
an  alkaline  ija,  tmi  it  ia  wndied  flrrt  with  a  little  weak  fiaq^,  and  than  wi£  aUar 


The  plnU  thoa  prepared  ia  to  be  eoverad  with  a  coat  of  wUto  eaamel,  whidi  It 


•and,  waahing  it  weU  with  water,  a 


(Tisnr  tba  ra«ofl  ii  dir.  It  li  |dMad  dd  a  alip  of  ihNt  Iron  Mriontod  with 
holf^  Ma  jb.  490,  whiah  ia  laid  ca  bi4  tAoimw;  Knd  it  it  IWt  thara 
tortum.    It  raoal  ba  Inpt  tnt  tin  it  goaa  to  tb«  tM ;  fcr  war*  it  •Uomd 


of  Um  tnnwM 


a  pieM  t»  tb*  flr«h  wa  nnat  axpliin  As 
,        .  ta  aboirn  ia  fropt  (laTaUoR  in  Jif.  4IIL 

tt  MMiate  <rf  two  piaw^  tb*  lowtr  imH  ^  or  tlw  bodj  of  the  tarmfta,  ud  l£a  OMMF 
part  li  or  Um  aMpital  wfaiafc  ia  kid  «n  lh«  iowar  part,  M  b  •bown  io  i|ir>  4V>>  "Ixn  tli«H 
twapartawaMpaiatatjrajwaantad.  Ita  furaaaa  ii  iBada  of  good  fir^alay,  atodarataly 
baked,  aad  raMmU«a  Tarr  oloaaljr  tha  aaaj  or  «npallatioa  mrBaoa.  Ita  Iniida  dimaa- 
ittmt  ara  » inabaa  in  wtd^ ;  It  Indiaa  in  baight  in  tha  body,  and  »  b  tbt  Mpilal.  It* 
piMral  tblaknaaa  ia  S  inobca. 

Tha  aapttal  haa  aa  mrtwa  «r  doar  D,Jg.  4»1.  wbiab  ii  alaaad  In  a  flia-bilA  at^pw 
M,  wban  tba  Br*  ia  ta  b*  i>ada  aoliv*.    Bf  tki»  doer  ImI  i*  aoppbad 

Tha  body  of  tlia  fnmaaa  hai  Ukawita  a  door  i\  wliiob  raaohaa  down  to  tba  proJeetiM 
AtU  u.  aaUad  tb*  bib  {miiil»iml»rr\  wboae  pn^MMi  1*  bmi  at  «  j^.  401.  Tbu 
dieirit  iopportod  aad  aaaorad  by  tba  two  braabala^  r,  w;  tba  wbala  babg  aarthanwam, 

Thtbeq^taf  tba  door  Diiaafarldfad  by*p*anliarllr*-l^ck«,  wWdi  Mot  only  aorara 
tbe  wfaola  projaallM  af  tba  tMl  n,  but  anlai*  wttfain  tba  opaning  of  tba  door  a,  SUitf 
te  breadtli,  and  ad'naaiag  Into  tba  aana  plana  with  tba  ionar  aoribee  of  tba  Itanaeik 


>d  replaaad  «t  ptaaaw^  by  Uving  hold 
Baiow  tba  ttAl  m,  naqoar*  MUt  a,  ii aaai^  whiah  aarvaa  for  admittiog  air,  and  for 
'  ft  npoQ  *Mli  Ma  of  the  anrfao^  aa  ia  duwn 


forated  with  nnmeroaa  anall  bolaaL    Ifel*  _  „    , 

{b.  49a  Pigt.  49%.  4S4, 49B,  rapnaant  nodar  dibrant  aapMta,  the 
Ae  elavatioa  of  iU  totfcer  «ta;Jlff.4H,  ita  aidaa;  and  ;^  440,  iU boot  part  All, 
fy.  Hi,  the  mnfie  'a  *a»  in  it*  pas*  in  tb«  famaea^  raattng  <m  two  ban  el  iron,  or, 
Mill  better,  on  ladgaa  of  flra^qr,  Mpportad  on  braakeCi  attaAed  la  Ih*  lateral  ndaa  of 
Iba  fnraaoa,  T>t«  mt0k  i*  made  of  aartbenwarq  and  aa  (bin  aa  patabi*.  Th*  faal 
'tonaiaU  of  dry  beeoh-wood,  or  oaken  bnutaba^  about  as  ioofa  in  diamatar,  ant  to  tba 
length  of  nine  Inelie^  in  orier  to  be  laid  In  boriaontal  alrata  wilbtn  tba  flmae^  oaa 
tow  only  bainf  plaaad  abore  thamnffl&    When  tbanaffllabMattaiiMd  to*  wbitarad 

'  "  '  '     ■-  •     ■     Introdoeed  with  •  pair  ^ 

1  toward  ita  farUiN-  end. 


^eat,  tha  abeet  iron  Irmy,  baaring  it*  anam^  plate,  if  to  ba 
macer*  into  the  front  of  the  muffle,  and  gradnally 


■e  month  of  the  muffle  i*  to  be  then  ala*M  witb  two  pf*o*i  of  aliaraaal  only,  tiatwaen 
Ml  Ibe  artist  tnay  *e*  tbe  progreai  af  the  oparatioa.  WheMirer  tbe  ananaal  b«gina 
Dow,  tbe  tray  mwM  ba  tnraed  roond  on  ita  liaaa  to  iiMiire  aqoalUy  tt  tanpantOM) 
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uid  n  KKm  H  On  whole  mH*M  ii  indt«d,  Uig  tray  tmMt  b«  wlthdnn  with  Ha  pbtt) 
but  (lowly,  lat  th«  viu-toua  roatter  b«  Aneksd  bj  HiddaD  raftigeratiun. 

The  enamel  jdaie,  when  cold,  ii  to  be  waataej  ia  Terr  dilola  nitric  acid,  sod  alW< 
waidi  la  eoU  water,  aad  a  Mooad  coat  of  grannUr  eaanwl  paita  ii  to  be  applied,  wilk 
tbe  requisite  pneaotioat.  Tlui,  beinf  pattMl  thtoogh  tke  Bie,  i*  to  be  Ireated  in  Iht 
nine  waf  a  Uiiti  Une,  when  the  proeeaa  will  be  foaad  compute.  ShoakI  an;  ctainlu 
happen  to  the  enamel  coat,  thej  must  be  widened  with  a  K'n'^i  nod  tbe  ipaoa 
being  filled  with  ground  enamel,  ii  to  be  repaired  in  Iha  maflle.  The  plate,  coTcred- 
vith  a  pare  while  ennmrl,  reqairei  alwaji  to  be  polished  and  tmoolhed  with  Hiiditona 
and  water,  partieuUrlr  iT  the  article  hare  a  plane  lurface)  and  it  ia  then  finally  glaxed 
at  theBre. 

The  painting  operalioii  now  rollowt.  The  arlitt  prepam  hii  enamel  colon  b^  poaDd> 
ing  Iheio  in  an  agale  mortar,  wilh  a  peitle  oTa^le,  and  grinding  tbn  on  an  ignle  ala^ 
with  oil  of  larender,  rendered  Tiscid  bj  exposure  to  the  inn  in  a  ibwiow  renel,  IooscIt 
corercd  wilh  game  or  glua.  The  grinding  of  two  draehnu  of  anamd  pitmcnl  into  aa 
impalpable  powder,  wilt  oeenpj  a  laborer  a  whole  day.  The  painter  should  have  akni^ 
tide  oT  him  a  sloie  ia  which  ■  moderaie  fire  ia  kepi  up,  Tor  dr]ring  hi*  worii  whencvef 
the  Scares  are  finished.     It  is  then  passed  ihrangh  tbe  moSe. 

Eaaitumng  at  Iht  Lamp.^Tht  art  o{  the  \aa\p  eaameller  ii  one  of  lh«  moat  agreaabla 
and  amusing  thai  we  know.  There  is  fanrdlj  ■  Fubjeel  in  ennmel  which  ma;  not  ^ 
executed  hj  the  lamp.flamc  in  verr  little  lime,  and  more  or  leti  perrecllf,  aeeontiag  to 
the  deilerilj  of  the  artist,  and  his  acquaintance  with  the  principles  of  meddling. 

In  working  at  the  lamp,  Inbes  and  rods  of  glus  a«d  enamel  most  ha  pnxided,  or  all 
•ilea  and  colors. 

Tbe  enamelling  table  te  lepreaented  ia  fig.  48S,  tonnd  wbleh  sereral  workmen,  wilb 
Iheir  lamps,  ma;  be  placed,  while  the  large  doable  bellowi  d  below  i*  set  aJilowing  br  ■ 
treadle  mored  with  the  Toot.  The  flame  of  the  lamp,  when  Ihna  impelled  b^  a  powetfU 
Jet  of  air,  aei|oires  snrpriung  inteaiil)'.  The  beni  niniles  or  tnbea,  a  a  a  a,  are  mada 
oC  glass,  and  are  drawn  lo  points  modified  to  the  purpose  at  the  namaller. 

Fig.  4D9  shows,  in  prrs^iiTe,  the  Inmp  i  oT  the  eMwetter  slandjag  in  its  cistern  a  | 
Ihe  blowpipe  e  is  seen  projeeiinff  tis  flame  ohliquelr  upwards.  Tbe  blowpipe  is  ad.'mt. 
able  in  an  elastic  cork  d,  which  fills  up  eiaelly  the  hole  of  the  table  into  which  it  rmlen. 
When  imtj  oat  person  is  lo  work  at  k  taUe  prorided  with  aaveial  lampa,  he  sits  down  >l 
the  same  side  with  the  pedal  oT  the  bellows  g  he  laliea  oot  tiM  ether  hlowpipca,  nad  plagi 
tbe  holes  ia  the  table  wilh  solid  corks. 

The  lamp  is  laade  oT  eopper  or  lia-plate,  Ibe  wiek  of  cotton  threads,  aad  either  taUaw 
or  oil  may  be  l.sed.  Bclween  the  lamp  nod  the  workman  a  small  board  or  sbeetfoT 
while  iron  s,  called  the  sereea,  is  Interposed  to  protect  his  eyes  from  Ihe  glare  of  lighL 
The  screen  is  fhslened  to  the  table  bj  a  wooden  stem,  and  tt  throws  ils  shadow  oa  Ua 
Amp. 

The  snamallinp  workahop  onofat  to  admit  little  or  Do  dajlighk,  otherwise  the  artist, 
not  peroeiTtng  his  flame  distinellr,  wonld  be  apt  to  commit  mistska^ 

Jt  is  impossible  lo  deserlbe  all  the  manipulatioBs  al  this  ingsnioos  art,  oTer  wbleh 
tast«  and  dezteritj  so  entirelj  preside.  But  we  oiaj  gtT«  an  example.  Suppose  tho 
ensmeller  wishes  to  make  a  swsn.  He  takes  a  tube  of  white  enamel,  seals  one  of  its 
ends  hermetieall]'  at  his  lamp,  asd  while  the  matter  is  suffimeall;  bot,  he  blovi  oa 
it  a  minikin  flask,  r«MmbHne  the  body  of  the  bird ;  be  draws  out,  and  gTaoeTullj  bands 
the  neok ;  he  shapes  the  bead,  the  beak,  and  the  tall ;  Ihei^  with  slender  enamel  rada 
of  a  proper  color,  he  makes  the  eyea ;  he  next  opens  up  the  beak  with  pointed  laissota; 
he  furms  the  vingi  and  the  legs ;  finally  sltsoliing  the  toe^  the  bird  standa  complete: 

He  anameller  also  makes  artificial  ey ea  for  human  bei^s^  imitating  so  perf*(»7  tbe 
ooloTs  of  Che  sound  eye  of  any  individual,  as  lo  render  it  diflkolt  to  dissoTer  that  ha 
hss  a  blind  and  a  seeing  one- 
It  is  dlffloaltlomahs  large  articles  at  the  blowpipe;  those  wUehsarpasali or  S  India 
baeome  nearly  QnmanageaUe  by  the  most  expert  worknHU. 

EftAHBuniB  or  Cut  Ibo>  uni  oran  Hollow  Wari  ion  Sacovans,  Ae. — In  De- 
eember,  IISB,  a  patent  was  obtained  for  this  prooesa  t^  I^.  Samuel  Sandy  BieUii^ 
Hia  SDeoifiestion  is  subdivided  into  two  parts : — 

le  ooating  or  lining  -of  iron  veeaala,  dia,  by  fusion  with  a  vitrifiable  mixture, 


1  aigillaaeona  eartli,  3  purified  pota^  and  E  of  oalx  of  tin.     Or,  4lh]y, 

4  parts  ostcinsd  flint,  I  potter's  compoaicion,  i  nitr^  8  boTa^  1  white  isarble  eaL 
eiaea,  )  argitlaoaans  earth,  and  9  calx  of  tin. 
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WUtikmrf  af  tka  abora  eenpoailiau  it  takao,  BMl  W  ladr  powdend,  mixad,  ftu«d  t 
Jte  Titreooi  tnua  n  to  be  gniiud  wkm  wU,  tiOed.  wtd  hrigUed  with  wuer.  It  k 
then  made  iilo  a  pap  with  wrnia  oi  gtun-watar.  Thit  pap  l«  timaiwl  or  fanubed  wnt 
Ike  iaKfior  «f  tb«  vomoI,  drinl,  ud  f^eed  wU  •  proper  heat  in  •  mwJBa. 

Cmlciued  bonei  ere  alw  prepoaed  m  wm  iagMdieat  cr  Ibe  Inx. 

Tbe  fuibUiqr  oTlbe  fitreooi  eompaudi  lata niTMeonliuta  tbe  heat t»  he apidied 
to  the  veaail,  bj  naiag  *arioiu  proponkwtaf  tbaiiliaMni  and  floxing  maieriab.  C(d> 
on  nuiT  be  gtTen,  aad  alao  siUins- 

The  *econd  part  oi  proeeai  in  bii  apecilcation  deecribea  eeitaln  aUofa  of  inn  and 
D'ckd,  which  be  enau  talo  Traarli,  and  linea  or  eaata  them  with  «q>per  preapitaltd 
fjroin  ita  aaline  (olnliou.  It  alao  deacribet  a  Bwde  of  Kivtaft  the  precipitated  conter  a 
biaaar  anrAcc  tqr  actinf  i^on  it  with  an  amalfiun  of  unc  witb  the  aid  of  heat. 

A  fhetotr  of  ancb  enamelM  hollow  waiea  wai  eaiiied  on  for  aone  lim^  bnt  it  wal 
girea  op  for  want  of  doe  eseonngeueDL 

A  patent  waa  gnaXti  to  Tboaaa  and  Cterka  ClaAe  on  the  25tb  of  Maj,  IB39,  for 
a  method  of  enameDiag  or  coatlag  the  internal  ■nrfaeea  of  iron  pou  and  aaoeeiiana,  i« 
neb  a  war  aa  aball  prarent  the  enamel  fraw  etaokl^  or  fpUUing  off  fioa  tba  effect! 
of  fire.  The  (peciteation  preeeribea  the  veMd  to  be  Srat  deanaed  bf  expoaing  it  t* 
the  action  of  dalnte  ralpfanne  aeid  (aenaiUT  tonr  to  the  laile)  for  thne  or  fb«r  hoon, 
then  boiling  tberewelin  parawnter  for  aibocttime,aodftextapplTinalbeeoa)paMtion. 
Thii  conaiata  of  100  Iba.  of  calcinad  gronnd  Bjntai  &0  Iba.  of  bwax  eejdned,  and  flnel; 
gtonnd  with  the  aboTe.    That  mixtore  it  to  be  fnaad  and  •radaallf  cooled. 

40  Iba.  weig'' of  the  above  pTodnec  i*  to  be  taken  with  6  Iba.  weight  of  potter*!  clay ) 
to  be  groflod  together  in  water  aatil  the  mixtore  Ibrma  a  pattf-coiuiiteBeed  maM, 
which  will  leaTB  or  form  a  cost  on  the  inner  anrfaoe  of  the  reaitl  aboit  one  uitbof  aa 
iieb  thick.  When  thia  coat  ia  aet,  by  placing  the  TCtael  in  a  warm  room,  the  aeeond 
eompoaition  ii  to  be  applied.  Thia  coniiatt  of  125  Iba.  of  white  glaaa  <withoat  lead), 
2Mb«.  of  botai,  20  iba.  of  aoda  (etyitali),  all  Mtrerined  together  and  ritriBed  hj  ftk 
aion,  then  ground,  cooled  in  water,  and  dried.  To  49  Iba.  ofthat  niKtne,  1  lb.  of  aoda 
la  to  be  added,  Iho  whole  mixod  together  in  bot  wnter,  and  wbca  dtr,  ponnded  [  the* 
aified  flnelj  and  evenlr  orer  the  internal  anrfaee  of  the  veaael  nre*ie<ul]r  eonved  with 
the  firtt  coating  or  oompoaitioti.  while  thia  ia  atiU  moitt.  Thia  ia  the  gluing.  Tba 
Tcael  thn*  prepared  ia  to  be  pat  into  a  atore,  and  dried  at  the  tempentnre  of  £12°  T. 
It  ia  then  heated  in  a  kiln  or  tnnffle,  tilie  that  uaed  for  glacing  ehina.  The  kiln  beiu 
bronght  to  it*  fall  heat,  the  veaad  i«  placed  flnt  at  ita  numtb  to  beat  It  gradaallir,  aM 
then  pat  into  the  interior  of  the  fuioa  ^  the  glaie.  In  pnctiM  It  bat  been  Ibud  ad- 
Tanlageoni  alao  to  dnat  the  jriue  powder  orer  the  fnaed  glns^  and  apply  «  aeeond 
Suioc  heat  in  the  orea.  •The  enamel,  by  tbif  double  ap^kation,  becomea  moeb 
MBOOCher  and  toonder. 

Meaan.  Kenriek  of  Weat  Bromwich  baring  piodnced  in  their  faetorr  aiu  aent  into 
Ibe  marilet  aome  eieellent  ipeeioieni  of  CDamelled  aancepana  of  eaat  iron,  were  aned  bf 
ISttan.  Clarke  for  an  invaaioB  of  their  patent  rigbti{  bnt  afler  a  long  litigation  in 
ehancerj,  the  patenteea  were  nooiaited  in  the  court  of  eicbeqner.  Tbe  previona  pro- 
eeaa  of  cleansing  wilb  dilate  lulphuric  add  appeared  bjr  tha  evidence  on  the  trial  to 
haTe  been  gifen  up  b;  the  patentees,  and  il  waa  alio  abown  bj  their  own  vrineipal 
Bcientifie  wilneu  that  a  good  enamelled  iron  •aneepan  could  be  made  bj  mcklin^l 
apecificatian.  In  foct,  the  formula  br  which  a  good  eaamel  majr  be  compoonded  an 
almoat  iannmerable ;  lO  that  a  patent  for  auch  a  pnipoae  teema  to  be  nntenable,  oi  nl 
leait  most  euil;  ei^ed.  I  bare  eipoaed  the  finelj^cnameUed  aancepana  of  Uetars. 
Eenrick  to  Terj  KTcre  trials,  having  Aiaed  even  cUoride  of  calcium  in  then,  and  have 
fonnd  them  to  aland  the  fire  veij  perfectly  wilbont  chipping  or  ervcking.  I  conaldtf 
neb  a  manufacture  to  be  one  of  the  greateat  improvementi  recenllj  introdnced  into 
domeatic  ecanoto)' !  such  veaaeli  beii^  remarkablf  clean,  a»lahriuiu,  aad  adapted  t* 
the  moat  delicate  ctdinur  opeialiona  of  boilinfi,  (tewing,  making  of  jclliea,  preaerrei, 
fcc.  They  are  alao  admirably  &tted  for  prepanog  pbamaceatical  decoctiMu,  and  ordi- 
najn  eztraeta. 

The  enamel  of  the  Mid  aancepana  ia  quite  free  from  lead,  in  cooiequence  of  the  glaa 
which  cnlen  into  its  compoiilion  being  quite  free  from  that  metal.  In  leveral  of  tba 
aancepana  which  were  at  first  aent  into  the  market  bj  Meiara.  Clarke,  their  ename) 
wu  found  on  analyeis  by  acTcral  chemiita  to  contain  a  notable  proportion  of  oxide  of 
lead.  In  eouequence  of  Ibe  quantity  of  borax  and  soda  in  the  glaze,  this  oxide  waa  to 
toidily  acted  upon  by  acida,that  augar  of  lead  waa  fiamed  by  digeating  vine^r  in  them 
with  a  gentle  heat.  The  presence  of  this  noxious  metal  formed,  in  my  opinion,  a  legit- 
imate ground  for  conteating  the  patent,  being  in  direct  violation  of  the  terms  of  the 
apeeifleation.  Measrs.  Kenwick's  warea  have  been  alwaya  iree  IVom  this  deleteriont 
■lelaL    Meaan.  Ckrite,  I  vndeiaUDd,  have  fbc  some  lime  been  carefU  to  Kjeet  Cron 
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tb*ir  tavatl-otafotltiM  all  fftm  wblok  MBtama  ImJ  ;  and  tliej  m 


«b«l««onM  •iii)D«ll«d  war*.  TttM  th«  pnUie  1i«t«  profltad  in  •  nuMt  EBportuit  poiat 
ij  tiM  afoMiud  litigatioB. 

£aa)DcU«d  inm  naeei»ii>  had  bevn  (uny  yoan  Sfia  baparted  thn  GennaBy,  tmi 
■old  in  Iicndon.  I  ba4  occaiion  to  ualria  ttBir  enamel,  and  finnd  to  nj  miniaa 
iMt  UooBlaiHabBaduieaof  Utbarge  or  oxide  of  lead.  Tha  PrnMJui  go*eranieM  haa 
iMved  aa  edict  protubitbg  tfa*  «m  of  lead  in  tbe  enamalling  of  nncepani,  Vkidi  are  m 
eitenuTel;  manufactored  in  Feii,  Gleiwiti,  lie.  Pntbablr  the  Oeman  ware  aenl  to 
Englaiid  was  faUeatad  for  oportation,  with  an  enamel  niade  to  flu  aaailj  bj  a  dote 
ofUtUrgB.  Tbe  euDpoaitioa  of  tte  Mid  eaamel  li  neariT  tke  aame  vHh  that  wUA  1 
fband  Bpoa  mbc  of  the  eariitc  tnevpaat  of  Hcain.  Ckilte.  Had  ibeir  patest  bee* 
mtatned,  the  impMtaat  legal  qoeMioa  vovtd  haTe  arlMD,  whether  It  gave  the  patcnteca 
too  pawer  of  prenMing  dealen  ftan  Matinwag  to  aeU  what  the;  had  been  hatdtnaUf 
doing  for  a  great  maaf  yean* 

A,  initable  oven  or  mnfle  fbr  Imbg  or  coaliBg  matala  with  ename)  maj  hare  (he  ftt 


The  oaUMe,  8  feet  aqnare,  with  14-JBck  walUi  the  Intenn  ttmttr,  4  (feet  iqnare  at 
botlH^  riilag  6  inches  at  the  iMe*,  aad  then  arctied  over  ( the  etown  may  be  Id  inehei 
Ugh  ftaailbe  AoBc :  the ■nSeahoald  be  bnilt  oTfiR^Jaiek,  2i  inchea  thick.  AaoOei 
arehta  tanud  ovarthe  lirat  ana,  wbinhKcoDdanbiiTinehcfwider  at  the  batten,  aad 
4i>idMi  higher  at  theuv-  A9-incb  wall  ander  the  bottom  of  the  mnfle  at  iti  eeabe 
diridet  the  flreplaeea  into  twoy  of  W  inchei  width  each,  aad  8  feet  8  taehee  tong .  n« 
Bameof  theflreplnjrabelweeaihe  twvBKheiaiMl  up  thimigh  a  S^neb  flne  fa  mat,  and 
liaaeaflrem  Ika  top^thaaieh  throagh  three  hole*,  aboat  4  inehet  aqnani  theMopeB 
lato  a  Sue,  iO+S  inchet,  whiA  rnn«  into  the  ebinmey. 

The  laateriab  for  the  enanct  bo<^  (groond  fliat,  potter^  day,  and  botai)  ai«  fliat 
■Ixed  locMher  aad  thea  pnt  Into  a  reverbetatorf  fnraice,  6  feet  fl  inchea  hms,  by  S 
het  4  wide,  and  19  Inehci  hi^.  The  flame  IVoa  an  I6-tnch  fireplace  povet  OTcr  tha 
hearth.  Thamoleriali  are  aprcod  over  the  floor  of  the  oven,  abont  Sinehei  tb!ci,Bad 
Ignited  or  fHitcd  tbr  fimr  or  five  bovn,  until  ibey  begin  to  heart  and  woric  like  jeait, 
inai  aaotbrr  coating  it  pvt  on  the  top,  alw  6  iochei  thick,  and  fired  afcain,  and  ao  oa 
■m  whole  day.  If  h  be  fired  unmach,  it  beeomea  hard  and  toe  reiVaetorr  to  wwb  la 
the  muSe*.  The  t^aze  i«  worked  in  an  oren  umilar  to  the  abore.  It  miT  be  compeaed 
tfaboK  one  half  bmwi  aad  oae  half  of  Cornieh  tumeia  ajellowiib  powder  ptoeared 
ftoai  the  potteries.    Thb  it  Mtied  tat  10  bout,  aad  An  fued  into  a  glaM  whici  li 

ftitw»..»   Oi«T-Iam     OltUroB  Ttttili  hava  boaa  eneodlng^  wdl  eBamftDed 

_> j.-_ .__j.i:.  .!.__.  *-|,j.g,„.  ntBrit,byHr.  Clark,rf  Wolrer- 

n  Kenriak,  of  WMt  Bromwi^  Befcra 
n  ihonld  be  made  quite  dean  and  bright 
na  enamel  eoniiatt  of  two  ooata;  the  oae  fomiiiig  tha  body,  and  tbe  other  the  glaaa. 
Ha  bodT  ia  made  far  ftulng  100  Ibe.  at  ground  flinta,  and  ffi  of  borax,  and  grinding 
40  Iba.  or  thii  Mt  with  6  Iba.  of  potter'i  ela^  tn  w>t«r  till  It  it  brought  to  the  eoa- 
aittenae  of  a  pap.  A  coating  of  thia  pap  being  applied  and  dried,  bat  not  bard,  tlu 
glasa  powder  la  elfted  over  it  Tbia  conaiaU  of  100  parta  of  Corntah  itooe,  in  Itne 
powder,  IIT  of  borax,  81  of  eoda-aah,  SB  of  nitr^  SS  of  ^ft«d  alaked  lime,  18  of  whila 
MUkd,  and  00  of  pounded  white  glaaa,  Tleae  are  all  fnaed  t«getlier ;  tbe  frit  obtained 
it  polTeriied.  Of  tblt  powder  4E  poanda  are  mtied  with  I  pound  of  aoda-aah,  in  hot 
water ;  and  the  mixtnra  being  dried  In  i  atore  ia  the  glaaa  powder.  Then  thia  powder 
hat  tweo  very  Haely  tilted  over  tbe  bodj  ooal^  the  oatt  iron  article  ia  pnt  into  a  atovcw 
kmt  at  a  leaiperatDre  of  abont  t\V,  to  dry  it  hard ;  tttat  whtofa  it  la  tet  in  a  muffla 


Uto  to  be  fnaed  into  a  slaaa. 

■>ta  a  enanalled  (after  being  eleancd]  bj  ponring 
aompotitlon  tfarongh  them  while  tbe  pipe  la  Mng  turned  about,  to  inmre  ita  beii^ 


Tbe  inalde  of  fipat  M  enanaHed  (after  being  eleancd)  bj  ponring  the  above  body 


e  pipe  ia  flnallT  Bi 

Enuaoixt  IjuTsm.  fnatead  of  enamelling  the  grun  aurfaoe  at  heretofore^ 
Hr  Noatiter  removet  Oiat  mrfaoa  by  aplltting  or  puffiof^  and  then  produee*  what  ia 
eidled  "a  finith*  npon  the  corlkoa  thna  fonned,  by  maana  of  a  roller,  or  Riatt  iMtra> 
DienL  Or  the  fledi  tide  may  he  thui  prepared  tor  enamalling;  and  it  it  teat  liaUe  to 
eraek.  and  the  enamel  to  beoome  olondy,  than  tha  groin  tide.  He  alto  abavea  hidea  and 
tkina  by  koivcH  cet  toDgentiallv'  npon  a  rotary  alia,  with  a  eertain  dfs;ree  of  obliqni^. 
He  aqneeiaa  the  grntte  out  of  uie  tkina  by  htrd  prettnre  between  roUera ;  and  be  ntoa 
a  rotary  bnA  to  elear  awty  all  tilth. 

Bvumma  VxTAiM.     In   ftbnuj,  IHI,  Hr.  Tall«n  patented  a  method   of 
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ETCmifa  VABNISH. 


»— wnllhy  «appM'  •nd  •tb*'  'n•M1i^  V7  coatinB  tk«D  (•Iter  ttielr  NrfMM  mc  m*M 
hf  htai  Mid  Blwi»d)  wiUi  powdtts  at  a  Titrifiabia  kiaa  applUd  ia  a  IUd  part^  *Uta 
Willi  ■  bruab,  then  diTins  and  firing  them.     Hii  fomnla  for  tha  eoapoMtioD  ia  m 


\>rath,  tli«D  diTins  and  finng  them.  Hu  famala  for  tha  eoapoMtioD  ia  m 
t  parts  of  fliiifM%  t  of  bwas,  I  oT  Md  Ua^  aad  1  «f  ttida  <a  tin ;  mlxad, 
round  fato  powdar,  mad*  iatom  thin  paMa  with  iMtar,  mditd,  dried,  and  foaad 
-  -'    -  bummI  UIii(Ma  FWrmi).    A  aaooBd  ai     

aa«Md  ba  pnla  ealeiaad  boo*  i>  MVda 

Tkaw  iMtariab  ar*  frittad,  gfiaa^  ud 

aatwiah    Baiac  radnnd  to  a  «naBj  mi 

liitnn  h  painted  on  with  a  bni^  or  app 

iHimila  MMiat*  of  4  parta  of  p^Mnd  M 


••riionata  of  potaah.  Haw  natariab  ar*  Mttad,  gfiMaj  ami  ivxed  with  aartain  of 
Ike  Ibnaer  vitriiaUa  Batwiah  Baiac  radnead  to  a  anaaj  MBMtCBM  with  wat«r  in 
a  porcelain  mil),  the  miitnn  k  painted  on  with  a  bni^  or  appljad  by  dipping  dried, 
«&dflrBd.  ODeofUalHimilaMiMiMaof  4paftaof  p^Mttd  Ri»ar,  4of  white  Mod, 
•  of  earbenate  of  polaali,  1  «f  ataeaia^  t  cf  biwai,  1  «f  inide  ^  tJa,  1  of  nib^  1  of 
■•hitin^  'baing  id  tuj  opnion  n  maat  it^ndiaioaa  CttTagOt  far  wUah  a  raneh  bolter  aad 
aiaaplar  oonbinatiaa  af  vittiSabh  aUna-lika  watMJall  ni^t  b«  anbilitntad.— JToaton** 

KffiOM  BALm    SDlphstoofU^iiaaia. 

EQUIVALENTS,  CHEMICAL.  (AMUaMirit,  Gain.)  TUi  axpRaaioawaa  bat 
employed  by  Dr.  WollaaMa,  to  denote  lb«  priMaty  fiopwliimt  ia  wUd  Iha  varfaiw 
afceadtal    bodiea  ncipracallr  «"  ''        — '  " 


alaadaid  anbaiaoce  of  gcnand  intaraat,  ncft  aa  axygoi  or  hjdn(Ba 
""*     ""   "  —  -  of  tbc  jpaad  dbtarwr 


MduMd  anJITt  <v  l.DOO.    Dr. 

•  '  '  ■■         ■  BBbiple  elnaiCi  _. 

_.  _._  « tbeir  loweal ItRDB, ekbar  hTdrama  or  «irian  bei^  It 
wale.  Thoagh  ii  Moaga  to  a  etemioBl  worfc  la  diaem*  Ibe  priadplta  aaa  oetwop  na 
appUeatiMt  it  the  Atomic  Theory,  I  ahall  b«  awnAiI,  npon  aB  praper  oaiaalooi,  Ht 
foint  oat  the  ntt  Bdnatagea  whl^  tke  ekenieal  annafketaRr  aay  dariTe  ftom  it,  and 
to  ibow  bow  mach  ha  ma;  MOnomiie  aad  iaipiDTe  hi*  aataa)  proetaiaa  by  ila  meaa«. 
Bee  EimmT. 

ESSENCES  are  eilber  etb«reoD9  oih,  in  which  all  the  rragrance  of  Tegetable  pradneta 
nside;  or  the  tuoe  combined  and  dilnied  with  alcohol.    See  Oiu,  ETsruora. 

ESSENCE  DVRIENT,  the  name  of  a  pearly  looking  matter  procured  fnim  the 
bUr  or  Neak,  a  lab  of  Ibc  genaa  typrinn*,  Tlii*  aafcalance,  which  ia  Ibmd  ]viadp«lly 
•t  Ibe  baae  of  Iba  aealea,  Is  used  in  iba  maaohetaTe  of  ailiieial  pearli.  A  laif  a  qa^ 
tity  of  the  Malea  being  aeraped  into  water  in  a  tnb,  are  there  nibbed  between  Ibe  baali 
t»  ieiamia  the  ahialns  atalT,  which  nbetdaa  on  repeae.  Tbe  tttit  walM  being  decanle^ 
more  ia  added  with  agitation  (ill  tbe  eaacMa  ia  IhatMgUy  waAad  ftom  all  impMrilkat 
when  the  wbole  it  ihrowti  npoa  a  aiereg  the  aabalaBae  paaaea  throngb,  hot  the  aealea 
are  retained.  The  water  being  decanted  oS,  tbe  caicnee  ia  proenred  in  a  riscid  MUe,  oT 
a  biniah  while  color,  and  a  peariy  aipccL  Tha  inteetinea  of  the  same  fish  are  alao 
cohered  with  this  beamirnl  glistening  maim.  Several  i)lher  fiah  yield  11,  but  in  amaller 
propmtioa.  When  well  prepared,  ii  presenl*  exactly  the  appearaiice  aad  reflection!  of 
the  real  pearli,  or  the  flneat  mother  of  port ;  properiin  wbicb  are  probably  owing  to  the 
iaterpoaiiion  vf  aoine  portioat  of  thte  aama  tnbatanee,  beiwten  the  laminae  of  these 
AflOy  coaerelions.  II*  chemleal  nature  baa  aot  been  innsligaled ;  it  pnlrefie*  rtadUr 
«ten  kept  molfl,  an  aeddeni  iriiieb  may,  however,  b"  eooBteracled  by  water  of  ammo- 
■la.    SeepBUttJ. 

ETCHINO  FontfiA.  {JUtwrmni-IMtfiTniti,  Oerm.)  Thongh  the  practice  of  thli 
eWast  art  doea  wil  come  wlihb  the  scope  oTmr  DteUonary,  the  preparaiim  of  the  var- 
■ichca,  and  of  tbe  biting  neaatma  whidi  it  emidoTS,  legitimately  don. 

ThcTamisbof  Mr.  Lawrence,  an  EniHsh  artist  resident  {n  Paris,  ia'made  aa  follows: 
Take  cf  virgin  wax  and  asphallom,  each  two  ounces,  of  black  pitch  and  bnrgnndy'pitch 
'  each  hair  an  onnee.    Melt  the  wax  and  pitch  In  a  new  earthenware  glased  pot,  and  add 


.     t  easily  with  the  hands,  so  aa  to  be  formed  into  balls,  which  n 
kiteaded,  and  pnt  into  a  piece  of  taffety  for  nae. 

Care  mnsl  be  Isken,  Snt,  ihat  the  fire  be  not  too  Tiolent,  tor  fear  of  bomJng  th« 
hwredlents,  a  siifhl  limmetiiig  being  anffieienti  secondly,  that  whOst  the  aapfcaltom  is 
yatttng  in,  and  eren  alUr  il  is  mixed  with  the  ingredients,  they  should  be  stirred  con- 
tinaally  with  the  apatnla;  and  thirdly,  that  the  water  into  which  tbla  composition  Is 
thrown  abonld  he  nearly  of  the  iBmr  degree  of  warmth  with  it.  In  order  to  prevent  k 
biad  of  ciacLing  that  happen*  when  the  water  Is  too  cdM. 

The  vamiab  ought  alinys  to  be  made  harder  in  anBimer  than  In  winter,  and  it  wiB 
baeawe  so  if  it  be  aniTered  to  bM  longer,  ur  if  a  greater  proportion  of  tbe  aapbaltain  M 
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Preptumlinn  of  tiM  tuii  Tmraiih  Med  bf  Callot,  eommMlr  MUed  tb«  FIorom  Tar- 
aif  b : — Take  (bar  oaaeet  of  (Wi  oil  Tcry  dear,  and  made  of  good  linieed  oil,  like  Ikat 
vied  bf  painlen)  beat  il  in  a  dean  wit  of  ?Uzed  eartbenware,  and  aAennrdi  pat  to  it 
ftmr  ounce*  of  maatjck  well  powdered,  and  ttir  the  miitare  brUklf  Ull  ttae  whole  be  wdl 
meltMl,  then  pan  the  maai  Ihroagh  a  piece  of  Bae  linen  into  a  glaw  bottle  wflk  a  kag 
neck,  that  can  be  itopped  tot  tecardf ;  and  keep  it  for  tbe  vat  that  will  be  expkiaed 
below. 

Method  oT  applfinic  the  aoft  Tamiih  to  the  ptatr,  and  of  bUdiming  it :— The  plala 
being  well  polithed  ud  biuniihed,  ai  alio  deaneed  IVeoi  all  gnaeinen  b;  ehalk  or  Spaa- 
bh  white,  fix  a  liand~Tiee  on  the  edge  oT  the  plat*  where  no  work  ii  intewled  to  be,  to 
•erre  ■#  a  handle  for  managin!  >l  when  watai';  then  pat  it  apon  a  elwflng  diafa,  hi  whiek 
there  ii  a  moderate  fire,  aail  coTer  tbe  whole  plate  equallf  with  a  tldn  cxwt  ot  the  Tar* 
niib )  and  whilat  tbe  plate  it  warm,  and  the  vamtah  npon  it  in  a  fluid  itate,  beat  ertrj 
part  of  the  raniiih  genii;  with  a  tmall  ball  or  dauber  made  of  eoUon  tied  np  in  taffetf, 
.  wliich  operation  moothi  and  dixribntet  the  Tarnish  eqoally  orer  the  plate. 

When  the  plate  ii  Ihni  UDiTcKnilT  and  thinly  eomcd  with  the  Taniiah,  it  mnal  ba 
Uaekeaed  by  ■  piece  of  fiambean,  or  of  a  laige  candle  whidi  aflbrdi  a  eopiooi  imnke) 
lometinwa  two  or  even  foor  radi  ondles  arc  nted  together  fur  the  aake  of  detpatdi,  uat 
tlie  Tamiah  iiar  bo<  gnw  eeld,  wbieh  if  it  doe*  dartag  the  operation,  tbe  jdate  amt  ba 
keated  afaia,  6ai  it  nar  be  in  a  melted  Mate  when  that  of^efatba  1*  perfcnnedi  b« 
great  care  mnit  he  taken  not  to  bora  it,  wbieb,  when  it  happeu,  may  be  eaailjr  peiMived 
by  the  varnitb  apfiearlag  borat,  and  loiiag  ita  gloai. 

"^  a  oied  and  leeommended  by  Tnirell,  an  emiaent  London  aitbt,  (br 

1,  wai  pRpared  u  follow*  i— 
Take  Pyroli^eooi  add  4  ptrta  by  mcaiare, 
Alcohd  1  part,  mix,  and  add 

Nitrie  acid  1  part. 


Tbe  foa  JItru  or  menitranm  far  copper,  ued  by  Callst,  at  alto  by  Piranetl,  witb  a  tHH* 
mwUBeatiiin,  it  ptepaied  witb  8  parte  of  ttivag  Frensh  rinegar, 
4  parti  oT  rerdig rii^ 
4  ditto  tea  talt, 
4  ditto  eal  ammoniac, 
1  ditto  alam, 
16  ditto  water. 

The  Mlid  labstaiveee  are  to  be  well  groi^,  dinolvad  in  the  vinegar,  aad  dUnted  wtik 
the  water ;  the  mixture  it  now  to  be  boil«l  for  a  moment,  and  then  eel  aiide  to  eoel. 
This  menalruum  is  applied  to  the  washed,  dried,  and  varnished  plate,  aller  it  hat  aofr 
fereJ  the  aginary  action  of  vjuaf.rti*,  in  order  l«  deepen  and  Balth  the  dclkaie  lasdiea> 
It  jj  at  present  called  the  •>■  /orU  4  piuMr, 

ETHEH  it  the  name  of  a  dui  of  very  lifiht,  volatile,  inflammablF,  and  ftvgrvat 
tpiritannrt  liquids,  obtaiaed  by  distilling,  in  a  ilais  retort,  a  mixlurr  of  alcohol  with 
almost  any  siioog  acid.  £very  acid  ntodifies  the  result,  in  a  certain  degiee,  whenee 
teveral  varieties  of  ether  are  prodaecd.  The  only  one  of  coDunercial  importance  t( 
tulpbnric  ether,  which  was  first  made  knowo  under  the  aame  of  tuisit  ail  of  vUrialf 
in  1540,  by  the  receipt  of  Waltems  Cordua.  Frobemi^  190  years  ailor  that  date* 
directed  the  alCeniion  of  ehemiits  afretb  to  this  sobatance,  oader  tbe  new  deaomiaatiek 
id'e'ler. 

There  are  two  methodi  of  preparing  it  t  by  the  fint,  the  whole  quantity  erf"  acid  Bbd 
aleobol  are  mixed  at  oace,  and  direcliy  subjected  to  distillation  j  by  the  second,  the  aleo- 
hd  is  idinilteil,  in  a  slender  streamlet,  into  a  body  of  acid  previoatiy  mixed  with  a  lillls 
aleohol,  and  healed  to  220°  Fahr. 

1.  MijF  eqnal  weights  of  alenhol  at  tpee.  grav,  0-S30,  and  tnlphorie  acid  at  l'S42,  by 
introdaeing  the  farmer  into  a  large  (abulatHl  retort,  Kinng  it  a  whirling  motun,  so 
that  the  alcohol  may  revolve  round  ■  centnl  coiiicat  cavity.  Into  this  species  of  whirl- 
pool the  acid  is  to  be  tlowiy  poorcd.  The  mixture,  which  beecmet  warm,  is  to  b* 
ibrlhwith  distilled  by  attaching  a  tp  'ciona  receiver  to  the  retort,  and  spplyiuit  the  heat 
of  a  laad-baih.  The  formation  of  ether  lakes  place  only  at  a  eeriain  lemperaiore.  It 
tbe  conteiili  of  the  rclon  be  allowed  to  coot,  and  be  then  dowly  healrd  in  a  water-balk* 
aleohd  aloae  will  come  over  for  tome  lime  without  ether,  till  the  mixture  acquire*  ttm 


tnm  iU  botUB,  iato  »  ticaod  rredver,  of  ■  nlindric  *^»fr,  Mm»nded  with  ii 
««l«r.  Tit  joiBb  B«M  W  wcU  Meonri  hf  iale*,  •Iter  tbe  Mpinled  air  bu  Wm 
•Unwed  lo  «*eape.  The  liquid  in  Iha  icliwt  (haaU  b«  kept  in  «  UeMljr  Mate  df  -cbdlli- 
tiM.  The  ether,  u  losf  •■  li  fa  prodoeed,  owdeMe*  !■  the  btllooa  ■nd  Mch  of  the 
Rccivet  ia  ttrin )  whea  Ihcw  dinppwr  the  pnweei  ii  conpltted.  The  retort  moit  bow 
W  rcii>o*«d  fina  the  taad  i  itherwiM  it  wosid  brcvoie  BItcd  with  while  fumei  CMiieJn- 
bg  ■u1)>hur«M  Mid,  ead  deaio'  Hrin  wovkl  flow  over,  which  wuold  eontaminata  the 
light  prodnet  with  •  liqaid  e*Ucd  tweet  oil  of  wine. 

The  thcorr  oT  etheriBeetion  dinMiniirain  (bat  when  ilniag  tntpharie  add  ii  mlied 
with  aleobol,  ihera  it  ToiBed,  o>  the  one  haad,  a  Bore  aqaeoM  lalphnrie  acid,  and,  oa 
the  other,  inlphofiaie  aeid.  When  ihie  auiiare  ti  made  la  boil,  the  eoIptoTlnie  acid  k 
deeoatpoMd,  iii  dihrdiale  ef  earbos  eoobiaci  with  lb*  ainibal,  and  eDntilolet  etberi 
while  the  proportion  of  lalphoTiDie  acid  profreaeiralr  diminiihea.  Hr.  Heaaell,  of  tbe 
jLiKrtheeariee'  Hall,  Ant  eaptaiaed  llMne  pbenMacna,  aad  he  wai  eonflraed  in  hii  Tiewt 
bjr  the  jaterMliBf  reeearabei  of  fieraUa*.  The  acid  left  ia  the  reterl  ii  nniallr  of  a 
Uaek  color,  aod  aw7  be  nnidBTed  to  eoBTcrt  into  ether  balf  m  mneh  alcohol  again  |  aa 
aipmment  which  nay  be  repealed  ■erctal  liom  in  wulmIoo.  , 

The  moal  profiublo  wajp  of  maBnTaetarinii  ether  ha*  been  poiiled  ml  by  BoDUay. 
ItcoDiiBtt  in  letting  tbe  aleobol  drop  in  a  ilendcr  itream  ialo  ths  acid,  peevioaalT  heated 
to  the  flherifrini  lempervtare.  IT  the  acid  in  Uiii  caw  were  eoaevauvied  la  1-M6,  the 
reaetiuB  would  be  loo  Turfeat,  and  the  eihei  wonld  le  trnaifbrmed  ialo  biearboreted 
bydnaieD  (dihTdnte  of  carboa).  It  ia  IhereRire  Beccnan  to  dilute  the  add  dowa  I* 
IhedrnMtroT  1-780  <  bat  Ihii  dilalioa  naj  be  preferablreflecled  with  alcohol,  ineUad  od 
water,  b]r  miiing  ihree  parti  oT  the  itroagect  acid  with  2  of  alcohol,  spcctfie  f^'T 
fl-830,  aad  diitiuSit  off  a  poriioa  of  the  ether  Iberebr  gcneiated  s  aher  which  ihe  itream 
of  alcotiol  it  to  be  jaindneed  tnlo  the  tabalnra  of  iKe  retort  Ihnief  h  a  unall  gla»  lab* 
plni^nl  inia  the  mixlorei  Ihii  lobe  bcinf  Iba  pnihMnlioa  of  a  melBUle.iT^WM,  wboee 
■horter  leg  dipa  into  a  bottle  lUed  with  the  alcohol.  The  loager  leg  to  fnraithed  with  a 
•lop-eodi,  fiir  regolaling  at  ^eeanre  the  aleobolic  etreamlet.  Tbe  lUitillcd  rapon  ihonid 
k  tranamilied  throogh  a  worn  of  pore  tin,  •arniiiBded  by  oild  watar,and  the  eondenaed 
flaU  received  ia  a  ^aii  bolllo.  The  qnantilT  of  nkobiri  whiefa  can  be  thut  coaTcrted 
ialo  eiher  bj  ■  given  weight  of  tolphurie  add,  hat  not  hitherto  been  acenraltlj  deter- 
mined ;  bat  it  it  at  leait  dunble.  In  operaliog  in  thi«  war,  aeilher  enlphnroat  acid  net 
fweet  I'll  of  wiae  ia  geaerated,  while  the  reaiduarr  liqaid  ia  the  retort  eoatianet  limpid 
•ad  of  a  merel}  hroamiih  fellow  color.  No  ralpboTiaie  acid  ii  fbraied,  and  aecordiag  to 
the  experiiDeau  of  Odger,  tbe  proportion  of  ether  approacbe*  lo  what  iheorr  ehew*  la 
be  the  maxiDiun  anounl.  In  lae^  67  pana  of  akDhol  of  0-83  (p.  giae.  being  eqni*a- 
lest  lo  46-8  parU  of  aohidnmi  aleobd,  T>ekl>  aecoidiug  to  Geiger,  S3|  pani  of  elherg 
a>d  br  calenlalMNi  the;  thoald  yield  37}. 

The  ether  of  the  flnt  ditlillatioa  JancTerpere,  bat  alwayi  eontaint  a  certain  qnantily 
of  aleuM.  The  dcaitly  of  that  pntdocl  ia  nasally  0-78,  aad  if  piepared  by  ibe  Brit  of 
the  above  akelhoda,  eontaint,  bnidet  alcohol,  pretly  freqnently  anlphnront  acid,  and 
•weet  uil  of  wiaeg  impurjlici  from  which  it  matt  be  IVecd.  Being  agitated  with  it* 
bulk  of  milk  bf  lime,  bolh  Ihc  acid  and  the  aleobol  are  remored  at  the  iBBe  time  |  and 
if  ii  be  tbea  decanted  aad  agitated,  lint  wiih  iu  hoik  of  water,  aext  deeaaied  into  a 
retort  conlainlng  chloride  of  calcium  in  coarae  powder,  and  diMDIed,  one  third  of  pei^ 
fectly  pore  ether  may  be  drawn  oeer.  Oay  Loiaac  rreommendt  to  agitate  the  ether, 
flnt  with  twice  ill  Tolnme  of  water,  id  mix  it,  and  leave  ll  in  eoalact  with  powdered 
•Btlaked  lime  for  12  or  14  hoort,  aad  Ihea  to  diitil  off  one  third  oT  pare  elher.  The 
lemaiging  Iwo  ihirdi  cooiiit  of  ether  eonlainiaf  a  little  aleohoL  If  in'  preparii^  ether 
by  BoQiUy't  method,  the  alcohol  be  loo  rapidly  ialrodnced,  mneh  of  Ihii  liquid  wfll 
come  over  onehaoged.  If  in  tbii  uale  the  ether  be  ahaken  with  water,  a  notable  qnan- 
tilyof  it  will  be  abeorbed,  becaote  weak  aleobol  diaeolvet  it  very  eopionily.  The  above 
product  ihould  tbcreliMre  be  mlitlilled,  and  the  Bnt  half  thai  come*  over  may  be  eon- 
ddered  aa  ether,  and  tnilcd  with  water  and  lime.  The  other  half  Mutt  be  npea^ 
aTmh  to  ib«  action  of  talphaiie  add. 

Pore  elher  poaeeeaei  tbe  Ibllowiag  prapertiea.  It  ii  limpid,  of  tpee.  grav.  9-713,  at 
0-716  at  60"  I  haa  a  peenliar  penetrating  ttrong  tmeU  i  a  latte  at  flnt  acrio,  buraing, 
■weetiph,  and  fiaally  cooling.  Ii  bai  nettber  aa  ickl  aor  alkaline  reaction  i  to  a  noif 
condactor  of  electrieity,  and  refradt  light  iliofiglf.  It  to  very  voblile,  boiling  tf 
M*  «r  SV  F.,  and  producci  by  iU  evaporation  a  great  d^ree  of  cold.  At  the  irm- 
pemtare  of  62-4,  the  vapor  of  eifaer  balaneee  a  eolnmn  oT  mercery  IS  inchei  bigh, 
or  hair  Ihe  weight  of  the  almoiphere.  When  ether  to  cooled  lo  —24°  F.  it  begini  to 
eryitalliie  in  brilliant  while  plaiea,  and  at  —^7°  ii  become*  a  while  eryatalline  lolld. 
When  vapor  of  ether  to  made  lo  Iraveree  a  red  hot  porcelain  lube,  it  depoeilet  within  it 
«ae  half  per  ceaL  of  charcoal,  and  there  are  coodenaed  in  the  receiver  one  and  two  third* 
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|Mti«i  i*  lolabU  k  ala>tao),  kti  Ibe  viMid  oalj  U  «Umt.  n«  rwMiader  of  Ue  jmbm 
potod  other  corwbto  <^  bi-MrhUMei  hydrofca  (m,  tetnkTdiie  cadMn^  CKbanic  cujda 
gM,  Bad  one  per  eenL  al  max  oT^MMiu  earbMie  atid. 

Etber  takei  fire  leadilj,  era  tt  icme  dntaooe  rrsm  a  ttunc,  aod  it  thoBld  not  tber» 
Gm  be  pound  Tnm  one  Te«el  lo  another  in  the  Keichborkood  of  a  li|ihled  candlo.  It 
BUj  be  liJuvite  *et  on  SfC  by  ihe  eleelrig  apark.  It  ban*  aU  tmj  widt  a  bright  fullg^ 
Mu  finme.  When  Ike  vkpoc  of  ether  ii  mixed  with  10  linei  ill  nlaiae  of  oiyjen,  It 
bnrni  with  a  violent  eiplosion,  abeorbe  6  tiae*  iu  balk  of  oJtjgcBt  and  produces  4  times 
It*  ndnme  of  carbonic  acid  gm. 

EUmt  alien  BmduaUjr  wiih  emtaet  of  niri  ttheorbiBgaijiei^aadpeagMuivelrehaar' 
■ftg  iMo  Motie  Mid  aad  vater.  Thii  eonTcnlon  t^ei  place  refj  npidi}  when  thacther 
is  boiled  in  an  ^^n  feaeel,  while  the  aoid  enur*  inu  a  aew  combiudion  rersiag  neetk 
Mher.  Ether  sboutd  be  presetved  in  bottles  perTeoUr  full  and  well  coriied,  and  kept  la 
•  enol  place, Otkervin it  becoBeiiOiu,aodiadeUn>red.  In  eontaia*  is Ihb Male U  par 
cMt.  of  ite  bnlk  of  aiote,  but  mo  oinea  fas,  ea  tkia  kai  eombiaed  with  its  demeiita. 
Ether  i*  eomp<ned  of  oxigea  Sl-Mi  krdrofea  IS'SS)  vtAoa  eMU.  This  eoapoai- 
tion  mtr  be  represealed  br  1  priMa  aqniimlent  of  water,  and  4  priiM*  of  b»«ubaraltat 
brdtofen  pu;  in  other  wowb^  etker  eoataia*  (br  I  priwe  of  water,  onee  as  in«^  olciaU 
gas  as  aleokol,  aad  its  prime  eqairaleat  it  IhervTore  468-lfi  bt  oznen  100.  B}  aj  aoa> 
^i,  as  pabiiihed' in  the  Phil.  Tran*.  for  ia!2,eiherij  coaposed  (i*  oifgen  21-10 1  hy- 
drogen U'3i  and  earben  M'6  in  100  pails.  The  deasit^  of  ay  ether  was  0-700. 
One  Tolume  of  rapor  of  etbai  eoaiisli  of  on*  TDlune  of  aqi 
volnoies  of  olefioat  gas  (bi-earboreted  hydri^ea),  while  akohol  et 
•fcaeh. 

ETHEB,  ACETIC,  is  neadloftanreileiu  earn  spirits  in  mekit^imilsdonbrudT.  It 
■■r  be  prepared  bf  mixing  30  parte  of  acetate  of  lewl,  10  parU  of  aloohol,  and  11|  of 
eoaecDUBled  solpkaric  aeU;  or  16  of  Ihe  aakrdroiu  Metaia,  S  of  the  acid,  and  4^  of  ab- 
■olata  aleobolt  distilliagtka  miitareinaglMaratart  lD(»a  Terr  (old  iceeirer,  agiiaiing 
aloag  with  weak  paiasb  lar  Iha  liqnor  wUeh  eooMs  over,  dseanling  tbesuperaataat  etket, 
bad  leaiiyiaf  il  bj  N-distillaiian  orer  magaesia  and  ground  chareoal. 

Aeelie  ether  is  a  eolodeH  liqnid  of  a  fragrant  smeO  and  pnngeat  tasis,  <^  spee.  giav. 
0-866  at  45°  P.,  boWng  at  166*  F.,  boroing  with  a  fcUowkh  fiam^  and  disengaging  fnmas 
of  aeelie  aeid.    It  is  MOnhle  is  8  parte  of  water. 

Aeetie  ether  mar  he  eeaaoaiealljr  made  with  3  ports  of  aeetate  of  potash,  3  of  reir 
stroog  aleobol,  aad  X  of  the  suongtal  snlphmie  aeid,  diatiUed  together.  The  fint  prodaet 
matt  be  re-distilled  aloig  with  ose  filth  of  hi  weight  of  snlpbaiie  acid  |  as  mocta  etker 
will  be  obtained  aa  there  was  alcohol  employed. 

ETHIOPS  is  Ihe  abanni  name  giren  b;  the  alebeniil*  to  oertain  blade  metallic  prepar- 
alinns.  Martial  ethiopa  was  the  black  oxfde  of  iron  [  Mineral  etUops,  Ihe  black  anlphuret 
of  nersnrT;  aad  ethics  par  is,  the  black  eajdc  of  mereorr. 

EVAPORATUW  (Eif.  and  Fr, ;  Atoii«/ta  (  -dhtoulo,  Ocrm.)  is  the  proem  bf 
wbkh  aaj  eabeianoe  is  eoorerted  intis  and  earned  off  in,  vapor,  llaagk  ice,  camphor, 
•ad  OMaj  other  solids  eraporaie  readily  in  dry  air,  I  shall  eoasakr,  at  preaent,  merdf  the 
vaporiMlioa  of  water  hj  heat  arti&ciallT  applied. 

Tbe  *^or  of  water  is  an  doitie  fliud,  whose  Muioa  and  dauilr  depend  upon  the 
temperatora  <^  the  water  with  wUeh  it  Is  in  eoataet.  Thus  tke  vapor  risis;  from 
water  healed  to  16fi°  F.  possnesie  an  dastie  force  capable  of  supporting  a  eolnniji  -k  mer- 
eai7  10-8  Ugh)  aad  its  densitr  is  each  that  80  enbiaOetofsaeh  vapor  contain  onc^ioaad 
weight  of  water)  irtiereas  SSj^  onbicfest  of  steamof  the  dentitj  eoneapondiog  to  a  tem- 
peralnre  of  212°  and  a  preasore  of  30  iaeliee  of  mmatj,  weigh  one  pcmad.  When  tha 
tamperalnre  of  the  water  is  given,  tbe  eUsiieitiP  and  specific  gravity  of  the  vapor  eoiitlad 
br  it  mar  be  found. 

Siaee  tbe  vapor  tisee  frtm  the  watO'  oalf  in  virtoe  of  the  elaitieitT  dne  to  its  gaseaoa 
Mtore,  it  is  obvioas  that  no  aiore  eaa  be  prodnced,  onless  whst  ia  already  [acamlMt  ap- 
oa  the  liquid  httt  its  lensioa  abated,  or  ba  wiibdrawn  by  some  means.  Sappote  Ike 
temperatnreof  the  water  to  be  midway  between  freeaioit  aad  boilia;,  via.,  12SP  Fahr.,aa 
■lao  that  of  the  air  in  eoataet  with  it,  to  be  the  same  bat  replete  wtlb  moisinrt,  so  that 
Hi  interstitial  spaces  are  filled  with  npor  of  correapooding  elasticity  and  spraifie  grw- 
vity  with  that  given  off  by  the  water,  it  is  certain  that  no  fresb  formalioo  of  v^kit  can 
take  plaoe  ia  tneae  etrenmslances.  But  the  moment  a  portion  of  vapor  is  allowed  to  ea 
iapfj  i»  ia  drawn  off  by  eoodeiMMion  to  aaotber  *essel,  an  eqaiToleiit  portion  of  vapor 
will  be  issmediaielr  Mibaled  fVom  the  watv. 

The  preeannoflbeairaadof  other  vapors  DpOQ  the  mrlhee  of  water  in  an  openveas^ 
4ms  nnl  prareat  avoporatioa  of  the  liqoid;  it  merely  retaMs  its  pragren.  Experienee 
shows  that  the  space  filled  with  an  ehxtie  fluii^  as  air  or  other  gaseous  body,  is  caaahia 
'        '  '  " "  ■,oalythe  rofdetioa  or  thM 


tt  neeiviag  as  maeh  aqneoot  vap«  as  if  it  were  i 
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more  iknlj  in  the  (bnner  pradkuMBi  I]wn  b  the  UU 
I  erentmltir  •(  the  mat  pilch.  Dr.  Dilloa  b»  Teij  ift> 
ela  of  ierU)»in  bodtet  pment  no  penunenl  obtlicle  le 
nxwpliere  oTinothei'  kind  among  then,  but  merely  ohitrnet 
•J  •  ipeeiet  oTrriction.  Hence,  eihilalion  &t  aUiuMphcric 
e  medunieal  diBiiiion  of  the  vapon  through  the  air  with 
an^hu ;  tbonich  ander  briik  eballitioa,  iLe  farce  of  the 
cchanicat  ob^truclion. 

iporatnl  noder  different  InDperatnm  in  like  tuDea,  an 
oT  ihe  neam  eorreipanding  to  lhe*e  teaperatnrci.  A 
1!  a  tqiiare  Cmi  of  nHhce  to  the  fire,  eiaponie*  726 
licit;  of  ihe  vapor  ii  equiTslent  to  30  iachei  of  meicnrr. 
I  be  eTaporaled  from  the  lame  tnrfaee  pci  minute  at  a 
ilure  Ihe  «leani  ineambrnt  upon  water  a  capahle  o[  wp- 
vhenee  the  Tule  of  proportion  ii  30  :  1-S8  :  :  725  :  30'93  i 
if  water  would  be  eiaporaled  in  the  miiiate.  If  Ihe  air 
rapor,  «■  it  eommonlji  doea,  then  the  qnantitr  of  evapoim- 
e  diflerence  between  'tie  elutie  force  of  that  vapor,  utd 

hTSrometrie  ktale  denoted  bjr  0-38  of  an  inch  of  nercuir, 
wne :  30 1  l-!8  —  038  : ;  725  :  31-41 1  thowiog  iLiI  nM 
eraporaled  per  minate  under  Ihete  eircnmilBDces. 

tmofpheiic  vipor  It  readily  atcertained  bf  the  c^  es> 
trista  in  flilinit  a  gins*  cylinder  (a  narrow  tumbler  for 
er,  and  noting  its  lempeiainre  at  the  iDslant  it  beeonet 
lepoiited  upon  it.  This  temperalure  IM  thai  which  MuTO- 
ihe  almotpherie  vapor.  See  Tapoi,  -Table  of. 
le  vapor,  eorreipondlng  to  the  temperatDre  of  Ihe  water, 
:  pressure,  Ihr  evuporalion  will  take  place  not  oolj  fiota 
oint  in  ill  interior ;  the  liquid  pailicle*  Ihnnghout  Ihe 
m,  u  rapidly  as  they  are  acluated  by  the  caloric,  which 
briam  Bmun;  thrni,  to  constitute  Ihe  phenomena  of  ebnl- 
alion  takes  place  at  any  iFinperBture,  even  down  la  Iht 
meumalLc  pressure  be  removed  from  the  liquid  bj  lh< 
Ebulliiion  alvDjrs  accelerate!  evaporation,  at  it  tervcf 
les  not  simply  from  the  surface,  but  from  the  whole  bod; 

liquid  al  any  lemperalDrr,  contain  more  heat  than  Ihe 
and  (hey  cearc  to  form  whenever  the  snpply  of  beat  into 
lame  of  waler  requires  for  its  conversion  into  vapor  itta 

as  is  sufficient  lo  heal  it  from  the  freeiing  to  the  boiUng 

fbrmer  ease,  seems  to  be  absorbed,  being  inappreciable  by 
no  holler  than  the  boiling  water  from  which  ii  tiaei.  It 
f  htal;  in  eontiadisiinctjon  la  iLat  perceived  by  the  tonch 
Eler,  which  is  called  lauSili  ktat.  The  quantity  of  heat 
er  in  its  eonvenion  into  ileam,  is  about  1000°  fahr-i 
1000  volumes  of  water,  one  degree  of  Ihe  lame  *eale ;  oc 
ig  waier,  eonSned  in  a  nan- eonduc ting  vessel,  to  llStP. 
rater  so  healed,  opeued,  it  would  be  inslantaneunsly  ein[b 

whole  caloric  equivalent  to  its  eonitilntion  at  Ueatn,  is 
[r  hand,  steam  is  condensed  by  contact  with  cold  soIk 
e  as  is  capable  of  healing  five  sjid  a  half  limea  its  weight 

ITthe  supply  of  heat  lo  a  copper  be  uniform,  five  hoan 
Irive  off  its  water  in  BieAin,  provided  one  hour  wat  takei 
c  freezing  to  the  boiling  pilch,  under  the  aluosphorical 

any  temperature  contain  equal  quanlilica  d(  heal|  for 
rom  one  pound  of  water,  at  77*  F.,  absorb*  dnrintl  iu 
I  its  condensation,  as  much  heat  ai  Ihe  steam  pminccd  by 
r.  The  first  portion  of  vapor  with  a  tensiom^SO  iochee, 
efeet;  the  second,  with  a  tension  of  0-92  inch,  oceu pica  a 
pose  thai  these  SEU  volumes  were  lo  be  compressed  into 
'  confining  the  heat,  the  tempentnre  of  the  vapor  wvnU 
ue  of  the  coodeniaiion,  as  air  becomes  so  hot  by  eooi 

rmuini  tjn  cubic  JKchH  ;  ont  cgUo  iieh  bT  wutr  livmt  ]«W  «Mt 
(■•  roud  (^  «ur  >m  Isni  It'll  cable  li«  of  RohiusBi  uilMI 


,.«.,yGoogle 


see  WATOunos. 

tnmJM  hi  ■  vHaft,  h  to  igaba  mmaJom.  The  lairat  lM>t  of  Mam  at  2W  P.  ■ 
1180*— 180=1000 i  Ihsl  aC  Tspor,  ■■  IT,  ii  1180— 4fi=cl]39*i  k  that,  in  bet,  Um' 
lower  the  l«np«rttnre  »t  which  tbe  vapor  it  exhaled,  the  greater  i«  ii*  latepl  heal,  u 
Joseph  Black  aod  JamM  Watt  loag  ago  proved  bj  cxperiiDaiiti  upon  diMilJatum  and  tk« 

From  the  precediag  roearchea  il  follow*,  tliat  mpeiation  mar  be  cfieclad  npoa  twv 
diRercnt  pUn«  t— 

1.  Under  the  ordintry  preerare  irf  the  almoapbere  |  and  Ihat  either, 

A,  hj  exterul  tppUc*tion  of  heat  to  boilm,  with  4,  u  opeo  fire  g  h,  ueaai  j  e,  iM 
Oqnid  mdia. 

J,  by  eTaporation  with  air;  «,  U  lbs  (ndiaatf  temperatore of  the  atmoaphsei  t,tf 
entrenu  of  warm  air. 

2.  Under  piogrewivelf  lower  degree!  of  prcMore  then  the  atioofpherie,  dowm  M 
enporaiioa  in  a«  perTeet  a  Taennm  ai  can  be  made. 

Il  1)  geaerallT  affiraied,  thai  a  thicli  melallie  boiler  otatrnet*  ibe  papiage  of  the  heal 
through  t(  10  mnch  man  than  a  thin  ont^  aa  to  nake  a  eonifderable  difftTeoee  in  then 
relative  powen  ofeTipomtinf  liquid).  Uany  jean  ago,  I  inade  a  aeiie*  of  tiperimeDlB 
upon  thit  aabjecl.  Two  cflindrieat  copper  pant,  of  equal  dunenatoaa,  were  pniTideii  ■ 
bnt  the  metal  of  tbe  one  was  twelve  timn  thicker  than  thai  of  the  olhv.  Each  bc^u 
chuged  with  aa  equal  Tolume  of  water,  and  placed  eitber  npon  tbe  tame  hot  plate  tf 
iron,  or  immerted,  to  a  certain  depth,  in  a  hot  lalolion  of  nariate  of  lime,  I  fonnd  Ihat 
the  ebultilion  was  greatly  toore  figaraut  in  the  thick  than  in  the  thin  mael,  wUeb  I 
KMribed  to  Ihe  conducting  subetancc  np  (he  sides,  above  the  contact  of  tbe  tovrce  of 
heal,  being  1!  timn  greater  in  the  former  case  than  in  the  latter. 

ir  the  bottom  of  a  pan,  and  ihe  ponions  of  Ihe  sides,  imnerMd  ia  a  hot  flaid  ■"■'inw, 
Mlntian  of  eaostie  potash  or  mnriatE  of  lime,  for  example,  b«  coiragated,  to  at  lo  eoBlatk 
•  doable  expanse  of  meiallic  surface,  that  pao  vill  evaporate  extctlf  donble  Ihe  qnantitr 
oT  water,  ia  a  giTeo  lime,  which  a  like  pan,  viih  tmooth  botlon  aad  tidet,  will  do 
inmerted  equally  deep  in  IJie  tame  balh.  If  Ihe  eormeatioat  contain  three  timet  tbs 
qnanllty  of  metallie  mrface,  Ihe  evaporation  wiU  be  threefold  in  Ibe  above  drcun- 
slanees.  But  if  Ihe  pan,  with  the  tame  eormgaled  bottom  and  tideis  be  tet  over  a  fire, 
or  In  an  oblong  flue,  to  Ihat  the  current  of  Bane  may  itreep  along  the  corrugatioot,  it 
'  yriil  evaponle  no  more  water  from  its  Interior  than  a  smooth  pan  of  like  shape  and 
dimensioni  placed  alongside  in  the  same  Rue,  or  over  the  same  Ere.  This  curioDS  fact 
I  have  Terlfled  opon  models  eonatmclcd  wilh  many  modifleaiiDoi.  Amoag  olhert,  I 
canted  a  eyiindiietl  pan,  10  inches  diameter,  and  8  inches  deep,  to  be  made  of  tin- 
ptale,  with  a  vertical  piale  nldared  acrost  lu  diameter;  dividing  it  into  :wa  equal 
temi^cylindricat  compartments.  One  of  Ihete  wat  smooth  at  the  bottom,  the  other 
corrugated)  the  /brmer  alTorded  as  rapid  an  evaporation  over  the  naked  Ere  ai  the 
latter,  bnt  11  wat  fWr  oautripped  by  its  neighbor  when  plunged  into  the  heated  liquid 

Ifa  thnllow  pan  (rf*  extensive  tarftee  be  heated  by  a  nbjacent  fire,  by  a  liquid  mnUnm 
or  a  series  of  pteam  pipes  upon  ilt  bottom ;  it  will  give  off  less  vapor  in  the  tame  lima 
when  it  is  left  open,  than  when  partially  covered.  In  the  former  ease,  the  «wl  is* 
eumbent  air  prKlpitates  by  condensation  a  portion  of  tbe  steam,  and  also  oppotea 
eonsUerable  mechanical  ictittance  to  the  diffusion  of  Ihe  vaporous  particles.  In  the 
Utter  case,  at  the  tteam  issnes  with  concentrated  forte  and  velodty  from  the  eonlraeled 
etiflce,  the  air  most  offer  lesa  proportional  retjttance,  npou  Ihe  known  hydrostatic 
prineii^e  of  the  prendre  being  at  the  areat  of  the  respective  bates,  in  commiinicaUag 

In  evaporating  by  nrTaee*  heated  with  ordinary  ttewn,  il  mutt  be  bomt  in  mind 
Ifeat  a  surface  of  10  equare  feet  will  evaporate  folly  one  pound  of  water  per  minute,  n- 
736x  10  =  TtSO  gr.,  the  same  as  over  a  naked  fire ;  cunseqnenlly  tbe  coodeufing  sur- 
Ibee  must  be  equally  extensive.  Suppme  (Sat  the  vessel  is  to  receive  of  water  2900 
lbs,,  which  corresponds  to  a  boiler  6  feet  long,  4  broad,  and  £  drep,  being  40  cabie 
(bet  by  measure,  and  let  there  be  laid  over  the  bottom  of  this  vessel  8  connecled  Inbea 
each  0  inches  in  diameter  tad  C  feel  long,  pooetaing  therefore  a  surface  o(S  feet  square. 
If  charged  vrilh  steam,  they  will  cause  the  evaporation  of  half  a  pound  of  water  per 
aiantc.  The  boiler  to  sDpply  Ihe  steam  Ibr  this  purpose  musi  expose  a  sorfaec  of  6 
aqnare  feet  to  the  Are.  It  hat  been  proved  experimentally  that  10  square  feet  surfacs 
at  Ihin  copper  can  condense  3  lbs.  of  sieam  per  minute,  with  a  diffeienee  of  lempiraiart 
of  90  degrees  Fahr.  In  ihe  above  example,  ID  square  feet  evaporate  1  lb.  of  waiei 
per  minnic)  the  temperature  of  the  evaporaling  fluid  being  £12°  F.,  eonsequently 
8:1  I  I  90  '.  IS-.  During  this  evaporalion  the  difference  of  ihc  temperature  is  Ibere- 
tm  =  30^.  Consequenlljr  the  beat  of  the  steam  placed  in  connexion  wllh  Ihe  inic- 
lior  of  the  boiler,  to  produce  the  calculated  cvapuration,  should  be,  213  +30  =  2iS^, 
correapondiag  to  an  elaatic  tome  of  S3'G  iachea  of  mercniy.    Were  the  lemperalure  </ 
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liqrcfMcak,hlkeprapwtiMuri3ia30|  or  to  ptodi  

labalu  Mrikec  •JmwM  be  eokiicd  ■■  ika  profiortka  of  80  to  12.      In  rcoenJ,  b<nm«i> 
B  koiim  capliqred  for  Ub  Mode  «f  mparuioa  we  ef  wek  opaidtj  m  to  gitc  u 
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r  Id  be  cnpontcd.  The  Mmrwiwl  wUe  «niw 
&  Mcnred  wiih  *  watw^fiag,  trttm  u  udDiit  th«  bind  Tor  Ibe  par|MMe  of  cteealH  k 
Boronghly  not  abM  tbe  opentioa  it  fiiiibed  |  fc  i>  the  pipr  vf  eowaBBiealiM  wltft  Ibt 
tttmxa  boiief)  t  is  ■  i«be  prakMged  ead  lb»  beet  duva  wltb  ill  tad  pleaxd  lato  (bt 
Hqoor  to  be  crapontod,  awuiaeJ  io  Ibe  cbacfiaf  bKk,  (mK  ebowa  in  Ibe  Icare).  a  it 
■  xlui  lobe  coMtnuaieelitf  witb  ibe  raewHi  pen  al  Ibe  i»p  aad  boUoai,  to  thaw  b;  Ibe 
fceitbt  of  the  eulana  the  qoMlilT  of  Uqaid  witUn.  The  edeelioa  enporaiief  pipe 
c  >•  proridrd  wiib  •  ttop-eock  U  cat  of  Ibe  conuaeleUion  wbe*  reqoiml.  f  it  ■  tab* 
Ibr  tbe  diKherge  of  Ihc  air  aad  Ibe  water  fnp  Ihc  ilMiB-eMe  or  jaeketi  Uie  relKgcnter 
B  ii  brti  fiiiuifdof  ihio  copper  lohci  aboot  I  laehia  diaatetw,  arraaeed  aiy^ag  or  tfinUj 
like  (he  wurm  of  a  (till  in  a  crliader.  The  noall  air-liabi  condeatcr  r,  eonnceted  wilk 
the  cfflnx  pipe  /of  the  refri|Rraior,  it  fbrniihcd  bekiw  wiih  n  ditcharge  cock  g,  and 
tnrroundFd-  \rj  •  cooling  nw,  for  the  eolleetion  of  Ihc  wttrr  eojdeatal  tj  the  relrigcp- 
Mor.  to  ill  oppcr  part  there  is  a  lobe  k,  aliofoniihcd  vilb  a  eodc,whkh  eonmnnieelea 
wilb  the  iieam  boiler,  and  Ihro^h  whith  the  pan  i  n  it  healed. 

Tke  operation  ol'  thii  apparaint  it  at  fblluwtt  erier  opening  the  ooekl  c,  /,  g, 
•od  beflire  tdmitling  tbe  ci^  WHter  into  Ibe  condenttr  k,  the  enek  of  fha  pipe  k  h 
opened,  in  order  that  bf  i^jeetiat  >team  il  mar  eipel  tbe  Indnded  air )  after  which  Ibe 
eocki  k  and  g  are  to  be  ibaL  The  water  ainit  now  be  inlndneed  iato  the  emtdenter, 
and  the  cock  b  opened,  whereon  tbe  liqnid  to  be  ertponled  ritmrram  Ihc  charging  huxk, 
tbrsath  thr  lube  t,  enil  re^eaiikei  Ibe  TBCosm  pat  to  Ihe  proper  height,  ■■  ibowa  b]r 
the  regiiter  g liit  tube  v.  WbeaeTer  the  detired  evaporation  or  eoneenlralion  ii  effect- 
ed, the  eotk  G  miwt  be  eloied,  the  pJpe  k  opened,  to  ai  to  Rll  the  paa  with  titain,  aad 
Iben  the  efflux  eock  a  it  opened  to  dttcbarge  the  reaUiuirr  liquor.  Bj  rhuttiag  the 
cock*  a  and  k,  and  opening  tbe  eock  b,  Ihe  pan  will  charge  ittcIT  afVetb  with  Uquor,  aad 
ibe  opemlion  wilt  be  began  naew,  aAer  i  hat  been  rhut  ind  c  opened. 

The  contrni*  of  tbe  eloie  water  ciMem  r,  mir  be  driwn  off  daring  each  operalioB. 
For  Ihii  parpoae,  the  cock  fm—t  tnt  be  that,  the  cold  water  it  to  he  Iben  ran  out  of 
the  eondenier  a,  aad  k  aad  f  are  to  be  opened.  The  wratn  eairring  bj  k  make*  iho 
*nter  flow,  but  wbeaerer  the  itraM  iitelf  luaca  IVom  Ibe  eock  g,  thii  oriBce  mnit  bt 
immcdinirlj  «hnl,  the  eock  /  opraed,  and  the  eohl  viler  italn  iiirodnnd,  whcrrapM 
the  enideninl  water  that  bid  BMnnwhile  ealleeted  in  the  nndtfr  part  of  ibe  refrigerater, 
lowi  off  into  Ibe  eondanter  Tcitcl  f.     Since  tome  air  alwajri  eaten  with  tbe  UfMi 
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(■ditd  iato  tke  pai^  it  mini  be  mnoTcd  it  the  li 


■neat  if  the  liqoar  tx  toade  fo  Ml  befiire  betng  iaitodaMi]  into  Ihe  ncDnm  pan. 

Sueh  an  anarata*  may  W  tnodifled  la  tiie  and  amngcnml  to  suit  the  peculiar  objeet 
in  Tiew,  «b(n  it  vill  be  peifecllf  nda|ited  /or  the  eoncenlration  of  ritracli  oCtterj  kind, 
•■  wall  aa  laliBe  folalioni  eoataiaiag  vcgetiUe  acidt  cr  alktlia.  The  interior  t»k1  of 
A  I  (bonid  be  made  of  tinned  er  plated  copper.  For  an  aeeoont  of  Howard'!  vaemun 
pan,  Dwde  opoa  tbe  aame  prineiple,  trt  Scoab. 

When  ■  AUer  it  >ei  aver  a  Sre,  in  bottoa  thootd  not  be  plaetd  too  near  the  ^la,  le*t 
■I  rerrigeraie  Uie  Sune,  and  prevent  that  vivid  eombailion  of  Ihe  fad  eMential  to  the 
Buimam  prodgetion  of  hoat  bj  ila  maaai.  The  evil  inllucncE  of  leafing  too  Utile  tnoB 
between  the  grate  and  Ihe  copp^  maf  be  illiislrBled  by  a  ver;  aimple  eiperlntenl.  If  ■ 
anall  copper  or  porcelain  eapvnle  eonlaining  water  be  held  over  Ihe  flame  of  a  candle  • 
Ullle  way  above  ita  apex,  Ihe  flame  will  aaffer  no  abalnneat  of  brifthlneu  or  liie.  hot 
will  cootinne  to  keep  Ihe  water  briiklf  boiling.  IT  Ihc  eapanle  be  now  lowered  inlo  the 
middle  of  the  flame,  thi«  wid  immediaieir  lo«e  lu  bri^bineM,  becMsing  doll  and  imokTi 
eoverJnK  tbc  bottom  of  the  capaule  wilb  aoot;  and  iwing  to  tbe  imperfect  combnuioa, 
though  the  water  ii  now  nrrosnded  b;  the  fiuie,  ita  ebollilion  will  ceaae. 

Fig.  497  i>  a  aacttwi  of  two  aTapafBliBg  eoppen  « taili,  ao  i~™lH  aa  to  bwr  lb* 


tUI,eomba«ionoftheflleL  a  ia  the  hearth,  in  which  wood  v  coal  ma;  be  bdmed.  For 
eoal,<lhe  pale  tfaonld  be  act  faifhcr  aad  be  •omewhal  imaHer,  a  is  Ihe  door  for  feeding 
Ihe  Grei  d,  an  arch  oT  flre-hridu  over  the  hearth  ;  c,  a  flrate  thnmgh  which  the  ashe* 
fall  inlo.the  pit  beneath,  capable  of  beiag  ckaed  in  ftou  to  mnj  eitenl  by  a  aliding  door 
t.  B^BdcnrelwDci^penineawd  in  brJdnrork)/  the  fine.  At  tbe  end  oftbe  hcwth 
aaatrfn,  where  .the  fire  j^aya  flw  npon  the  copper,  the  aole  ii  made  tomewhal  lower  and 
widtt.ito  promale  ihe  apreading  of  the  flyie  nnder  the  veaiel.  The  aeeond  copper,  c, 
n««iMa  ilhe  .benefli  of  the  wnate  heat;  ii  may  be  placed  upon  a  higher  level,  ao  at  to 
4iMha<ga  ,iu  concenlraled  liqnor  by  a  atop-eodi  or  lypfaon  into  tbe  finl.  When  coab 
•re  baoied  for  heating  auch  boilera,  ths  giate  (honld  be  eoutnctcd  aa  shown  in  Ihc 
Agurc  vfilhe  brewing  copper,  page  122. 

flfg.  406  represenu  a  pan  for  eraponling  Uqnidi,  which  are  apt,  during  conceotrm- 
tion,  lo  let  fall  cryatala  or  other  aedimenl. 
Theae  wonld  be  iqjnred  eilber  by  the  fire  play 
ing  npon  Ihe  bottom  of  ihe  pan,  or,  by  adhcaion 
to  it,  they  wanM  allow  the  metal  to  get  red  hot, 
and  in  that  slate  ran  every  riak  of  being  burnt 
or  rent  on  Ihe  andden  Inlnision  of  a  litUe  liquor 
Ihroogb  Ihe  jnemiUtioB.  Wtaea  large  coppers 
bave  their  bolioma  planted  in  loam,  ao  that  Ihe 
flame  circnlaiea  in  flnei  round  their  lidet,  they 
are  aaid  to  be  tM-itl, 

A  i*  a  peaMhaped  pan,  charged  with  the 
liqnid  lo  be  evaporated  ;  it  ia  fnraiabed  wilb  a 
dome  cover,  in  which  there  ia  an  opening  witb 
a  flange  /,  for  allaching  a  Inbe,  to  cnndnct  tbe 
aieam  wherever  it  may  be  required,  a  it  the 
fireplace  j  b  the  aOt-fit.  The  conieil  part  ter- 
minatet  below  in  the  tnbe  g,  fnrniifaed  wilb  a 
■toiMoek  at  ita  nonile  k.  Thronah  Ihe  tnbe 
e  4  e'lfanuihed  above  and  below  with  Ihe  atop- 
cockt  c  and  c*,  Ibe  lionid   it  nu  rnnn  Um 
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•pOT,  U  repIsM  the  fluid  u  M  numlet; 

^HD  the  Sra-pUee  nlayt  raoad  Ifat  keUte  bt  we  ipaoc  ■,  ■>■  un  anwa  a«im  HmK- 
vBTdi  thiooirh  tb«  ftdc  i  into  the  ehimBfjr-  The  lower  eylixtrial  pMt  f  temuu  Ibai 
eonpumUvelf  cai^  lad  coUeeu  tke  errMalltu  or  other  niU  mBtler.  AAer  lone  tme. 
the  aadft  ttop^ork  c",  npoa  the  Mppl}.pipe,  it  to  b«  opeatd  to  •dmil  mkim  dT  Dm  coU 
liqaor  iBto  the  erHndrical  neck.  That  eoek  bciu  ■««■  that,  (be  wdimnit  tetlled,  u4 
the  lufcr  ilopmi^  (■  hwiioBtel  ttide-TiIre  wooU  be  preftnbte)  t  <v«Md,  the  errMid* 
■re  nffeted  to  deKeed  ialo  the  lebjueet  receiver;  after  which  the  itop^oek  k  it  that, 
ud  the  operatiin  b  eoetiucd.  A  eoMtrnetioa  npoa  ihii  prineiple  ii  well  adapted  m 
kraUof  dyeing  copper*,  ia  which  «>e  eediMMt  •faoaU  aot  he  dbUrbed,  or  npoted  to  UW 
arlioo  oT  the  £r«.    The  ire-place  ihonld  be  b«ilt  a*  ftr  the  br«wla(  eopper. 

/if.  4W  reprsKnti  U 


- — -  M  eMdj  plafi  bade  alwu  ita 
^Sit^^M  enrftoe,  and  p— e«  of  i— 
.LiAjL.  "jio  the  eUaoer-  a  fe  ■ 
reetasgolu  Treid,  (Voa 
10  to  IS  feet  kns,  4  to  8 
-feet  broad,  and  1  or  1) 
leet  deep.  Tic  flrc-briclu,  npoa  whieh  the  paa  re*t^  are  *o  arrutied  at  to  dittdbow 
Ihe  Aune  eqaablf  aloag  ill  boUoa. 

For  tlie  wllowii^  idlMne  of  generatiDg,  partfjtngrand  eoodaniiDg  eteam,  iSr.  Chiriei 
Clark^  nwrebaa^  Loado*.  obtained  a  patent  Id  Jaauarj,  t64>.  Bii  apparato*  for 
eonverting  eea-water,  io,  eeonomioall;  into  nod  freah  watar,  t*  repreeanlei)  In  jfpa 
KOt  BOl,  SOI.  A  it  the  anpplj  eiitem,  which  eommaoiaatei  with  a  pipe  a,  wiu  a 
■elf-ragnlatiog  edoetion  apparMoe  a,  on*  'tn^  wronght  iron  cylinder,  flHed  at 
bottom  into  ■  flanged  riag-^dMe  t,  and  eovared  with  a  ooniMU  top;  it  ti  eboot  two 
thirdi  fliled  witli  the  water  to  be  operated  npon.  d  it  a  erlindrioal  fameoe  ooneenlrie 
with  the  water  qrlindar  o;  tf  is  an  upward  air  and  water  tight  tube,  whioh  ttrrta  both 
a*  a  feed-pipe,  ttrougfa  which  the  luel  if  wpptied  to  lb*  furnace,  aod  *a  a  paieige 
for  the  eeeape  of  the  amnlie  and  other  gaMooa  prodooti  of  CMnbufUoD;  (  i>  a  hinged 
trap-door  through  which  the  fuel  ia  pawed  into  tha_  tube  d:  A  I*  a  ehlmnej  into  whieh 
the  pipe  d  tenaiDateii  and  i,  a  dunper,  br  wbieh'tha  degree  of  utility  given  to  Ihe 
hirnaoe  ean  be  regnlaled  at  pleaaure ;  V  u  an  opea  aii^pipe,  whioh  leads  from  the 
ontaid^  thronsh  Um  boiler,  into  tlie  nimao^  a  little  waj  aboT*  the  fii«-bar%  and 
aaaata  in  aeonriof  a  good  draoght  through  Um  fomM*  into  the  ebloiiitj.  To  tlie 
water  ^liader  o  there  are  attaohed  gange-eochi,  gg,  lor  aioertalalDg  ftvm  time  to 
tame  the  belgbt  o(  the  water ;  I  i»  a  eoek  or  tap  br  drawing  off  the  brines  and  other 
reaidnal  matten  whteb  cdleet  at  the  bottom  of  the  boiler;  m  ii  a  terew-eap  and  bol^ 
tbroi^  whidi  aeeeaa  maj  be  had  to  the  Interior  of  the  water  ejllnder  n,  when  it 
■  11^1  to  be  cleaned;  ■  ie  a  abort  pipe  fitted  into  the  eooiial  top  of  the  water  ejlinder 
q  wUeb  oonrej*  theeteam  generated  in  it  Into  tbe  iteam-head  or  reeeiTerv:  o  iaa 
eoneave  plat^  reetiag  apon  the  top  of  the  pipe  t,  a  Httle  larger  thui  that  pipe,  and 
kept  rteadf  hj  a  wrighl,  1^  of  one  or  more  poundi,  inepended  from  it  bj  wire& 
Tlui  ptate  prerenb^  la  a  great  meaaur^  the  eaoape-water  eaeaping  into  the  ataam-head 
(an  accident  eommon^  eellod  priming  in  (team  angiDw);  beoanMk  till  the  iteom  ha* 
acquired  a  preaaure  exceeding  that  of  the  eouuterweighl  i,  it  cannot  raite  the  weisbt 
flt  fo  a*  to  e*««p«  freely  Into  the  alaam-heid  i,  ainee  anr  particle  of  water  mua^  during 
the  riaing  of  the  eap  ^  ttrika  uainat  it,  and  drop  baok,  Mlber  into  the  water  cjlindcr 
a  throng  the  pipe  a,  orioto  tbe  apace  rooad  that  pipe  at  tbe  bottom  of  the  ateno- 
bead  n;  whetwe  ft  teaj  be  withdrawn  hj  tbe  oock  ahown  in  the  drawing,  b  ii  a 
pipe  whieh  aanveTa  Ae  atearo  from  tbe  tteun-bead  i  to  tbe  reetiflcr  a.  'Hiis  oonnati 
dmplj  of  a  eylinder  fabout  one  third  tbe  lim  of  tb^  evtinder  o)  Uid  horiionUltj,  ia 
the  lower  part  of  which  a  bodj  o^  water  apeedilj  co'lecl^  and  lerTee  to  retain  any 
pwtlele  of  undceompoaed  matter,  which  me;  come  over  with  the  ateam,  as  it  eon- 
tiniMa  to  flow  in  from  the  boiler;  whereby  only  ita  purer  portions  may  pass  off  from 
the  reetifler  a,  by  the  pipe  ir.  r  ie  a  oook  or  tap,  at  the  bottom  of  tbe  t^linder  a  for 
drawing  off  its  water  oooationally;  tf  ia  a  aaoond  ateanMtetifier,  like  a,  into  whioh  tlie 
eteam  neHce  from  tbe  pipe  h,  and  ia  thereby  still  further  purified ;  but  when  the 
proportion  of  aaltne  matter  is  email,  k'  may  be  dispensed  with,  and  far  Teiy  Ibul  water, 
two  or  three  more  soob  reoljfiers  may  be  added. 

He  eondeseer  lor  liqaefying  tbe  purified  stesni,  and  airalii^  tbe  nenlting  water, 
b  ahown  at  C,  l*,  f.  It  Is  oomposcd  of  conical  npright  eompartinenU  oommnnkatii^ 
with  eaji  other;  the  chamber  l>  la  aorronnded  by  ths  water  in  tbe  eistem  A  (slightly 


ma  etafosahon. 

bwtod  lif  th«  (toun  id  that  ehunlMrjt  wbHs  tba  Aamben  P  and  ^  art  sxpoaad  fMf 
to  At  air.  Hm  lowcat  oT  th«a^  ^,  tcrminaUa  at  bottom  In  a  tnb^  %  eontatning  »t  tlM 
ngntli  of  tha  wna  two  or  Uvm  platM  of  parforatad  aino,  (or  admiaaiaD  ot  th*  obD* 


',  having  two  lalcrml 

_  , , il  lop,  and  at  the  enda  oTiIm 

nro  DraDciiet,  lo  ritc  a  dning'bt  of  cool  air  idIo  the  tnbe,  and  ■  rapid  flow  of  heated 
■Ir  fhuD  the  top  of  the  tube.  W,  W,  are  pipe*  which  pasa  eiiernall]'  tna  about  the 
i^dJe  of  the  ehunber  n,  to  near  the  bottom  oC  the  chambei;  i*.  At  their  lopa  they 
are  of  large  dimeaaioiu,  aa  repreeented,  but  diminuh  grKdoallf  to  unall  pipes  at  bottom 
or  tbcae  pipea,  there  ihould  be  aa  maor  u  can  be  convenienllj  appUed,  in  oidet  tb4l 
Un  proceaa  of  eandenjalioa  may  be  eSectoallj  promoted. 

From  the  eecood  reeiifler,  R',  tha  steam  is  convered  by  a  pipe,  u>,  of  sradnaUir  i»- 
enuing  dimeaaioiu,  to  Dearth*  top  of  the  middle  Aunber,  (,  wheace  it  diffnaea  itadf 
throDgh  Ibe  three  ehambrra,  where  it  fceti  eondenied.  The  hoiteal  tteam  pasie*  inla 
P,  and  ii  there  moat  powofill;  eondeoaed.  The  main  body  of  the  water  pr«d«ce« 
tberelVom,  either  drop*  directljr  lata  the  bottom  of  the  cbftmber  »,  oi  run*  dowD  the  i»- 
dined  sidea  oTthe  cbamben  (■,  (■,  t>,  thence  through  the  outer  pipea  W,  W,  and  ont  al 
the  bottom  of  the  tube,  getting  partially  aerated  in  ita  ptognta,  by  mean)  of  the  air  a*- 
aaading  eonatantly  through  the  tube  «. 

Z,  Z,  ia  an  aniiliar  iteam-pipe  (h>m  the  rectifier  S',  passing  twice  or  thrice  cloaa 
roaad  Uie  water  fopplying  the  eiatem.  A,  and  terminating  in  a  cylinder  which  eooma- 
niale*  bj  pipea  with  tiie  ehamben,  tt  and  0 ;  whereby  all  the  water  tbn<  eoodensed 


BTAFOKATION.  ees 

wmj  Ml  IhiBB^  th«  pcrforBtcJ  nni  plxtm,  into  lb*  gtn«n]  dbehat^  tnb^  u.  xi$ 
an  odUt  eailBg  of  wood  or  melal,  leaving  ■  imill  >moc  TODDd  tba  oondenHr,  iriih 
4lranBbt-hole«.  a;  ;i;  for  tha  admiMOD  of  >ir,  Tla  rerrigentor  ii  mmdn  ot  protacted 
msul  "(tinosd  oopptrljt"  tad  diTided  into  three  tompartmint^  y*!  l*i  ^ 

In  the  topof  )ii,  tbr  endoflbe  diieharsed  tabes  i«  intatedg  tnd  M  «  little  ditUnei 
ftma  thit  tab«  there  ere  air  apennrei,  a,  a,  nirniabed  with  ihntten  In  tlie  insid^ 
rianting  from  Ika  top  doiniward,  to  preTcat  u  maeh  u  ptniUe  the  escape  oatvaid 
of  aof  vapor  wbieh  may  oeeuionallr  be  earned  down  with  tiie  water  IVoid  the  eon- 
deiwer.  The  middle  coujiutiBeBt/i^  la  perfbiated,  coavei  at  top,  and  coaraTe  at 
botton;  •olhat  lbewBlerthMdi«palWmthelDbea,iiilheeoBT»Kipar]i«,ftlb(iff 
hlerallir  throngh  imall  pipa  into  Ibo  ckunber  f*,  wUla  its  cooesTe  boltmn  tanu  Iha 
water  into  a  central  itleriaff-box,  e,  thai  piQJeeU  a  UtUe  Into  jiMet  to  rereiTC  it. 
For  aerating  tbi«  water,  tba  bMlMi  of  y*  il  eOTered  about  an  inch  deep  with  imall 

Cebbles.  y,  which  ia  thoTMerroir  of  the  pvUed  cool  water,  it  perforated  with  nsnll 
^et.  C,  e',  are  uoall  pipei  for  pronoting  a  eontiaaal  npwaid  now  of  cold  air.  |*  i« 
hmiibed  with  a  tap  to  dt«w  off  lU  water,  aa  rcqoired. 


ehombna,  (>,  i',  are  alto  larger,  bnt  the  lownt,  O,  ii  narrowed.  Tie  aecond  reeliSer 
ctfig.  BOO,  ia  ranoved.  The  feinti  collect  in  tke  bottom  of  the  recUBer  B,  to  be  dnwa 
affbraoiieki  wUlelhc  rcctidtd  •pint  poaiei  off  at  lop  into  the  enndenaer.  TbeieM- 
gmior  hai  odIt  two  compartmenta,  and  no  pebblee,  F  ia  a  fluae]  into  which  the 
■pirita  maj  be  retnnwd  for  lediitiDatioD. 

For  ortractinit  the  lolable  matter  of  Y^etable  lalUont,  the  apparataa,  Amn  la 
Jig.  509^  naed.  The  rectifier  i*  Tertical,  has  a  acrrw-capped  hand-hold,  /,  for  admltttng 
the  TCgetahiaa.  g  la  a  iteam-pipe )  and  A  ia  a  faanel  for  rtttmilng  pnnloiii  of  tha 
Hqwd  enmet.  R  ia  connected  iij  a  pipe,  k,  with  the  condenier,  T,  made  in  two  pra^ 
tioD^  Ittwl  •watw^ht  loaatbat^  bnt  aapMble  for  Oa  piaj)aaa  of  deaadn^  The 
■laam  which  pamni  irant  toe  boiler  into  the  rcetiflw  a  diiengaget  the  lolnble  portioD 
of  Ibe  nf^lile  aubataDoa^  aad  If  they  ba  Tolatil^  oairiaa  them  off  to  tbaeoadcnaer; 
if  not,  it  combinct  and  (all*  with  them  to  the  bottom  of  the  Taeael,  whenee  thit  nirtiok 
of  tlie  extract  ia  drawn  off  by  tba  eo^  and  a  fraah  aliarga  mav  ba  introdnead.  Hie 
ataam  ia  abut  off  from  tba  raatifier  a  by  a  cock  on  pipe  f.  Vhen  the  Keaoi  !•  aftM^ 
ward  admitted  to  amiat  the  proeeaa  of  raaceration,  ^e  lapply  of  it  ii  r«g:ulat«d  by  the 
"lepipea^and  Jt— AMton'ir/ouraa^  niiL  p.  S47,  C.& 


Mop-aoeki 


CllAon  ooal,  a  free  baroing  kind  which  doea  not  ealie,  and  produce*  a  oonriderable 
qnaatity  of  aaliea ;  Barker  and  Evan'i  Oldham  coal,  a  alow  bnrniDg  rich  caUng  ooa^ 
yidding  little  uhea.    Theiboiler  waa  a  S4-bortt  power,  of  Wait'a  waggon  ahape 

Mr.  JL  SovtJtwtrik't  Sumcn^  of  Sraporatien. 
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Tha  Kvenga  heat  girm  in  tlia  fint  flae,  m  ueertMBsd  bj  •  prroiiMtar  »ai  dadM«d 
from  pjronietria  diagrami.  Tha  air  wM  Bdinitted  fiHj  at  tlu  ooor  and  pMtlj  at  iIm 
bridge;  at  ths  latt«r  point  ihrouch  om  oflfr.  Willuuai^  dlKiaUHi  bau%  aioapt  in  tli* 
last  eiperimeut  with  Clifton  eoaC  Ilicj  ihowcd  11m  «ffMt  «f  •dnuUiiig  air  in  graaUr 
or  len  quantity  permaneiitlj  or  periodiutlljr  bTaonifoRnorwybg^Mtare;  and  tli* 
senural  r«*ult  arrived  at  i^  that  bj  Ilia  umple  and  inaspanaiva  plan  of  admitting  ■!> 
into  tfaa  furnace*  at  both  the  door  and  tirioge  bj  pMfD4EMOt  aperturaa  alwajaopai^ 
aryiiE  in  aggregata  araa  trom  li  t«  S  aqQare  ioehaa  (aacDrdiag  to  the  quality' of  tba 
Dill]  fur  averj  aqnare  foot  of  oraa  of  grata,  an  important  laTiDg  in  fualia  sifaatMl,  tad 


>itbaut  I 


of  iSeOi 


n  of  air  inoraaaaa  tbe  prodnetion  of  •team  in  a  grren  tliB* 


JL  of  the  deaw  amoka  prevented,  without  anj  ipaoial  «< 

Dadaotiou  from  tfaa  esperimanta  on  CUftoo  Coal  :~ 

Qain  in  evaporation  bj  regulated  admianon  of  air 

Dob  bj  U  aqnare  inobea  oonetaDt  apwtora 

Do.  by  cbargaa  of  UO  Iba.  inataad  of  HO  lU 

Rtaan  prodnaad  in  a  given  time:— 

50  air  ■  UO  lb«L  ofaargat 
Ho  air            ■            ■  4«0  Ibi.    do. 

51  aqDare  inchaa  air  -  UO  Iba,  da> 
Air  regulated  -  -  ISO  1  ha.  do. 
it  aquare  inchaa        -  4«0  Iba.    do. 

ahowiog  that  the  ajmiaaio 
from Ul  h> 40par aeat, 

EUDIOHErnUt,  ia  the  name  of  any  apparatna  aubservient  to  the  diemiaal  eommtM^ 
ten  of  tb«  atntai^arie  air.  It  tuaanaasiramrao/^ortfy,  but  it  ii  employed  ntwraly  is 
ktoiriae  Iha  propeitiaB  </  oajgm  whioh  it  may  contain.  The  axjdoiive  eodioBMer,  ta 
which  aboni  Iwu  nteatnrea  tt  hydrogra  ar«  introduced  lata  a  fraduated  glaaa  IBbc>  eoft- 
laiaii^  ive  nwaanrei  of  •unoapfeeric  air,  and  an  eleetrie  apark  ia  paaiad  acroaa  llie  mix- 
*nre,  ia  tlw  beat  of  all  evdiouetan  i  and  ot  Ihoae  the  irTlioB  fbm,  propoaed  by  me  ia  ■ 
?aper  pabliahed  by  the  Royal  Society  of  Edinburgh  in  1819,  ia  probably  the  aureat  nitl 
moat  eoaveaienl.  Tolta'a  ei[doaire  eodioaietar,  aa  mvle  in  hria,  coala  3  gniaeaai  mina 
iMtj  be  had  niedy  gnduated  for  6  or  8  ahillingt. 

EXPAimOH  (Eng.  and  Ft.  i  A«Mn«g,  Om.)  ia  tbe  inoreaee  of  bulk  cxperieaeBd 
by  an  bodiei  wheti  healed,  nnteaa  ■  change  of  chemical  textnra  lake*  [dace,  aa  in  tha 
eaie  oTdaya  in  the  potl^a  kiln.  Table  i.  eihibita  the  linear  eipenaioa  of  teveral  aolidf 
by  an  inereaae  of  temperatare  lh>a  32"  to  312*  Fahr.  t  Tabic  U.  exliibita  the  expaaaid* 
ia  bulk  of  certain  liqnida. 

TABLE  h—llvtar  DOalatum  iff  SoUdi  (y  Htal. 
Dimeniioua  which  a  bar  take*  at  212?,  whoae  length  at  32°  ii  l-OODOOO. 


AmAatitr. 


Dlliutta* 


do.  rod 
Deal  - 
Ptatiaa    . 

do.     - 

Palladiam 
Antimony 
Cait-iron  pi 
flatt-iiDa 
Sled 


Smcalon        -       - 

1-00083333 

Soy   .       .       - 

I-00077S19 

1-O0OS28OO 

Dalongand  Petit 

I-0008S130 

Lamdatar  and  Laplace 

1-000811S6 

do.                do. 

1-000SIWS9I 

do.                de. 

1-00087672 

Boy       -       .       . 
Boy,  a*  gliM, 
Burda    - 
Dulong  aad  Petit 
Troughton 
Benbood    - 


1-00OS96U 
I-0008S120 
1-00099180 
I-OOIIOOOO 
1-00100000 
1-00108300 
1-00II09M 
I-OOUIIII 
1-00118990 


tAi 


,t,zec.y  Google 


Blkfcred  Steel     .... 
do.  .... 

Steel  not  tempered       ... 

do.  tempered  jeUaw  ... 
do.      do.  do,      .        .        - 

do.     do.         do.  tt «  hiahtf  kcat 

Steel  

HudSted 

Aonolad  Meel    .... 

Tempered  Iteel   .... 


Aanealed  gM     .        .        •        . 

Ocii 

do.   ptocand  br  pardof     - 

do.  Parii  liaaiui,  aaanaMled  - 


Bru  *eale,MpfOMd  fr 

Catf  bna- 

EutlUh  pUte-hrus,  in  i 


Bnm  18,  tin  1    - 
Speeslam  meUl  -  -        . 

Speller  •olderi  brui  3,  du  1  . 
XUIaeeatiii  -  .  .  . 
Tin  from  FaboMia  .  -  . 
FlMpewter  .... 
Gnui  tia    .        >        .       —        . 

•Ha 

SdA  solder;  lead  1,  tin  1 

Ziae  8,  tin  1,  •  IHdc  hammered    • 

Lead 

do. 

Ziae '      . 

Zlne,  hammered  ool  )  Inch  per  Ibot 
-  tt,  from  8P  la  SIS' 

.     fhim  2I2>  lo  39Z>      . 

.     from  3>2>  to  Sir      . 


Phil.  Tiaai.  1799,  438 
I^Toidet  anil  I.aplaee 


LaTofaef  and  tAplaee 


LaToiiier  and  Laplaee 


Laroiiier  and  La^aee 


Bor        - 
do. 
Trooghtoa 


do.      - 
MaKheabmdl 


Salong  and  Petit     - 


(■00114470 

I-00112AOO 
1-001 IMOO 
I-001078T9 
I-OOIOTSSS 
l-OOISflBOO 
100138600 
1-00123956 
1-00118980 
I-0012Z500 
I-tPOlSSOOO 
1-00137000 
1-00115600 
1-00125800 
1-0012304S 
1-00123604 
1-00144010 
1-0011HS03 
1-00139900 
1-00146000 
1-OOlBOOOO 
1-00146608 
I-001S61fl9 
1>OOI&13«1 
10019100 
100171344 

i-oonitss 

1-00191SSO 
1-00171821 
1-00178300 
I-001S8871 
1 -00188071 
1-00185540 
1-001S7600 
1-00189S80 
l>a0189490 
l-OOmiSBO 
1-00193000 
1-00216000 
1-00181700 
l-OOIStlOOO 
1-0021000 
1-00212000 
1-00190974 
1-00190868 
I-O0!0e36 
1-00100800 
1-00193300 


1-003S483S 
1-00288700 
100294200 
1-00301100 
1-00086130 
1-D009I8S7 
1-00010I114 


ThelaittWOB 


uoreneati  br  an  air  thennaaeteT. 


..ooylc 


TABLE  n. 


..^„. 

1(>F>H». 

s 

H^rr   .... 

DnloDt  Hid  Petit      . 

(KII801800 

i/t 

do.       in  Kbit   -            .    '       - 

do.              do.       . 

o-ois-isaoo 

Wner,  from  lU  uulmnm  ieavij 

KirwM 

(MM332 

ii 

Mnriatie  icU  (q>.  f  r.  1-13T) 

Dallas 

ooeoo 

NilricMid(.|,.gr.l-«)  - 

do. 

0-1  lOD 

Snlphnrie  «ciJ  CiP-  r-  l«) 

do. 

0-0800 

Aleiditil  (u  iu  boiUog  point)  I      . 

do. 

0-1100 

A 

Wkter       .... 

do. 

o^>4» 

Witcr,  niuraled  with  eomtDon  Mlt 

do. 

00500 

d». 

o^r/y^ 

i 

Fhed  oi]>             ... 

do. 

O-08O0 

do. 

0-0700 

ft 

i*tnr«,  i*  only  ^  or  Ibe  b 


IT  the  dendIT  of  water  at  39*  be  nUcd   -  -  -        ]-00000, 

■t!l3<>itbecoinn  -  .  -        0-9M8, 

■nd  fti  Tolamo  bu  iDcrewed  to     .  -        l'D4TS4t 

■t  77"  it  beccmei  ....        04B73BST, 
•od  iu  Tolsme  hM  increuod  lo  onljr  .        1-0020S. 

wbicb,  thonfh  on*  Ibnnh  of  the  wbole  nmge  oT  tempentnrc,  I 
tal  expuiioa.    Witn  ot  00°  J.  bu  ■  ipeeifie  BnTil;  of  .        0'9I 

and  hat  inereued  ia  volume  0cm  3S*  lo    -        I-OOOOS, 
which  ii  oatf  ahoal  ,1-  oT  the  total  e(|i«a*k>o  to  S12*,  with  -1,  of  Ibe  lolal  ranfe  oT 
temperature. 

All  (tanea  expand  Ibe  Mine  qmatiir  hj  the  aame  incre**e  of  temperature,  which  frta 
IS'taS12'rthf.  =  ^^  r=  I,  or  100  Tolnmci  heeome  1-37S.  For  each  degree  of  Fahr. 
the  eipaeuon  it  ^. 

WbcD  dry  air  u  Hlarated  with  moislnre,  ill  bulk  InneMet,  and  it*  »peciGe  gmiit 
iimioiihe*,  bn«uw  aqneoni  npor  ii  leu  dente  than  air,  at  libe  iMnpeiature*. 

The  Tulluwinf  lahle  eivrt  [he  mntilplien  to  be  emplojed  for  costeitiog  one  volume  of 
■oilt  gu  at  lile  reverU  temperaturei  into  a  volume  of  dry  gal. 


«.h^».. 

TiBHiunn. 

HB>.ipl»<I. 

53«P. 

0-9870 

e<* 

0-9790 

OS 

04793 

05 

0-B858 

66 

0-9786 

M 

0-SSB2 

<T 

0-8779 

67 

0-9S46 

«8 

0-9772 

OS 

D-9S3S 

09 

0«766 

60 

0«833 

70 

0-9768 

0«!27 

C3 

0-9806 

Xv.te  of  «.rti^  MM.. 

»ll::^ 

Bn^.,. 

Bra«    - 

o-ooiarsu 

1-8783 

o-ooiamB 

1-2804 

O'OOOMBBT 

0-8488 

©■00011810 

0-4181 

WXXMMt 

0-M8B 

SaiiM 

coooisos? 

U-480S 

StOBOofStUw 

O'OODMSW 

0-6489 

StoD«ofTei1vle(T 

oleaoio) 

OOOOSOSM 

0-2l>3e 

BiJadi 

. 

.nGOLWlc 


DCnUOn  (Xctrwitt,rt.t  Alrmdtn,  OtTm.)  Tb  otdtr  apaUiVMrtM  nwd  thi 
tana  to  diiJgBiti  tfaa  produM  of  Um  «VKpontiM  of  m;  TwrtaOU  Juioc,  inftuion,  a 
JmoMIob;  vhoUMT  the  laUw  tvo  wm  made  with  «*Mr,  tJaohol,  or  «tb«r;  whwwi 


__  _  M  the  diMJaetloB  of  •quwM^  alMiholit^  and  etharaM  axtraaU. 

FoBMrov  Mada  mbbt  rinawhaa  ppon  Ihaaa  praparatloBi,  and  apppoaad  that  thar 
had  aU  a  aoaBcm  baa^  vbiah  U  eaAad  Iha  MfraWJat  ^aaipla  But  Cbrmol  and 
•Umt  ahamlata  hara  nnaa  pTOTad  that  Ihii  ttrataodad  pnneipl*  u  a  hetcrogvoeooi  and 
nrj  TariaUa  eeoipoiiad.  Bt  the  tann  tmlrwtt  tharebra  W  now  nwant  merelj  the 
whole  of  Um  aolubia  inattare  (Malaad  from  vagatablM  radnaed  bj  eu-aTiil  a* apDratioa 
toatthMBcaatf  oraolid  eoMluaoeab  Hie  watatj  extraei^  wbiefa  are  Iboaa  moat  eon- 
■•*)*  mad^  an  aa  Taiteaa  ai  the  raptablaa  whiah  viaM  UMm;  •oma  eostaioing 
ahlady  BBgar  or  gam  ia  great  abDodaaot^  »aA  are  tharafora  faaoaeat  or  inert ;  while 
athaw  aoatida  vary  aaargatia  InpNgnatioafc  The  aeadDal  ef  the  eraporatinK  haal  li 
tha  eaahal  poiBt  in  the  praMvatioB  of  etlraala.  Tbaj  ahoold  be  alwaye  pnpnrad  if 
paMJUa  from  the  jnlea  of  (ka  trmti  plaa^  b;  ■atrfaetli^  iu  k«T««  or  other  Mieaalent 

Rta  the  MtJon  ofa  povarfol  mmw  orbjrdraalle  pre«;  and  the  aTaporaUoa  abonU 
hetodbf  the  warmth  of  a  water  bath,  baated  not  bejoad  )00O  or  JSOPF.  Staaa 
beat  ma;  perbapa  b«  wplied  BdTMtagrMDtlj  in  BOBaeeata,  wbtre  it  i«  not  tilial7  tode- 
aompoaa  aaj  of  the  piiaeiplea  ot  the  plant.  Bat  by  far  the  beat  prooaea  for  makiw 
axtnele  ia  ia  vneaov  npon  the  prindplea  axplaloed  id  the  artiala  Bvirouimn.    It  ti 


ba  nude  Ibrvogh  the  aganef  ot  ateam,  aa  there  pnintad  out,  tv 
bj  Baanaof  aa  alHvmp,  One  powerAil  alr-pnmp  maj  brin  and  maiatain  a  good 
Tnaaom  DBilar  aeTeral  reaeiTar^  pfaoad  opon  the  Sat^iraund  flange*  of  aa  manj  baaing 
aaA  pratidad  with  a  atop^oak  atitaudalur  axbanrtion.  nigair-ltat  baiin  eontainii^ 
the  jiiiaa  being  aat  aa  the  ahalf  of  ■  water-batli,  and  azpoaad  to  a  proper  temperature 


a  ahott  time  a  large  qoantitj  of  madieiiial  extraai  poaaodng  th« 

yrmmm  «  hh  plant  Unimpaired. 

or  BMaadinglf  dolioata  pufpoaw^  the  eoaeantratian  ma;  be  performed  in  the  eold, 

^adnff  laaartB  filled  with  the  «xpree*ad  Juioe  oTtr  a  baaia  oootaioing  anlfAurie 

1,  pDtung  a  gla«  raeeirer  over  them,  and  aibaoiting  ita  air. 

^  -y»  praparMiona  of  T^^blM  for  modMnal  naa  are  made  ather  by  eTBporatiB|  th« 
oe  of  th«  dried  plant  in  water,  or  in  alooho^  or  the  expraaed  jaw  of  lb*  fraib 
plant;  and  thjaeraporaticin  nu/bedbetad  bya  aakad  Sre,a  nad  bath,  aa  air batK  a 
atoam  baa^  or  a  liquid  Mmnm  of  asf  natan^  all  of  whiah  maj  be  aarried  oa  dther  in 
tba  open  air,  or  teaaraa  Of  lala;aai%  rinee  tba  vaoawn-pan  baa  been  Miuaceerfnllj 
empl^ad  la  aoaeaatratiag  ^mp*  in  BDgar'hoaae^  the  tame  *jM«m  baa  been  adopted  for 
makiag  nliBrmaeeatieal  extraaMi  An  damnt  apparatoa  of  thie  kind  Intentad  bj  Mr. 
Banj,  of  Plongh  Ooar^  *aa  made  the  anljiMt  M  a  patent  about  U  jeare  agix  The 
naeof  thaair-pamplOTaTaparatingaMh  ihemioal  aoMtaa***  aaBrereadi);  injiired  by 
baah  haafaoenTenaamiDoaainea  Proftaaor  Laalie'e  diaaorerT  of  the  effieaoy  oT  the  eom- 
bined  ia£«eaae  ofrarifiad  air  and  aa  abaorUag  Mirfitaa  of  tolphorie  add  in  eraporating 
water  at  low  tamparatnraa  It  bat  bean  Mppoaed  that  the  rirtBta  of  nareotia  plaDlt  ia 
partiaolar  mioht  be  batter  obtalnad  and  presorred  bj  avapMation  in  vaaao  than  other- 
wiM^  Mlba&aompoalBgngen^of  btatandatnMapherieoiygen  woald  b«  tbaralnrax- 
alodad.  Ibera  ia  no  doabt  that  aztnatt  thna  mad*  fran  th*  eiprattad  Jnicat  of  freak 
YigelaMaa  poaMM,  lor  aooe  timo  at  laaat,  the  graan  aapeat  and  odor  of^the  planti  In 
far  graatar  parfaetlon  than  tboaa  nioallr  nada  in  the  air,  with  the  aid  of  artlBolal  btat 
I^.  Maarer,  in  th«  ArOU  itr  PkMrmmeit  tar  April,  ISM,  hat  endeavored  to  ahow  tbat 
Oe  aoler  ud  odor  ar«  of  no  naa  in  detemiomg  the  Talne  of  extraot*  of  narooti«e 
that  the  albaoMa  left  onebangad  in  the  extraett  made  in  raooo  tandt  to  eania  their 
noBtaaaoo*  (teeompoaition,  and  that  the  eztraeta  made  with  the  aid  of  almbol,  aa  ia 
th*  prattiae  in  OarmaBj',  are  mora  dBoaciona  at  flnt,  and  mnoh  l««i  apt  to  be  injured 
^  kaapisg.  M,  BddeniaB  ba^  la  the  nme  nnniber  of  the  ArMr.,  deteilad  ezperi- 
Banta  to  pmr*  that  Iha  joieaa  of  raeeat  tdaata  mixed  with  aloobol,  in  th*  honMBopathla 
Itthion,  are  tut  lisbla  to  iuntanaotN  daeMnpoaJtion.  To  the  aboTe  e>pr«iB*d  Jaie«t 
tba  Oeratani  add  th*  aI«oh<riie  Unetora  of  Ifa*  reeldnarj  T*gctat>ta  matter,  and  arapora- 
ting  both  logatlui;  with  fllttmtio^  prepare  tbij  powarfol  estra«l« 


FAHLEB2L    Gr^  eoppaiHW^  ealUd  alao  Paaabata,  frew  the  maar  Mddat  Itaw 
lalaa. 
lAUnSialUBaMaoftha  igipoa  apWt  wU«li  aoMa  anr  «M  wl  Im*  la  Iha 
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dtMUIationafwkHlMTi  thtbrmirtMiiiKMllad  tlM<«Mi^MdtlM  l«tt«r,  wMA  faiMMh 
MOK  >b«Md«B^  tb«  WMk  kialt,  Thi*  «niil<  wirit  ii  moeh  imiir^Mtod  with  latU 
MMiitlal  mI,  h  thanfeM  Tcn  BiivbolaKiaM,  ami  niMt  be  pnrified  hj  neMetliom. 

FAIRBA[RNra  TlJBULAll  BBIDGK  Of  tb*  tnbolw  bridnt  qMwm,  Um  Om- 
vay  ■■d  lIsDu  art  the  ink,  Bod  will  prabablf  for  ever  renura  ue  nwet  raBurkaiili 
•pMimen^  to  atMt  llie  wteDtiBo  geoiB*  of  Ur.  W.  Fairbwrn,  tbair  ioTntor  end  ao>- 
•ttnotor.  nu  olaim*,  indeed,  «re  vxdMive  and  palpablti  Hr  Robert  Sbtphamun,  bow- 
erer,  has  fortuoatel;  for  lilmielt  elaimad  Uia  antira  tnoit  of  baviKp  not  oB^  ink 
eoDeaived  the  idM  «  ooaatroetii^  a  tabular  bridge  of  anoh  hoga  dimaaaiOBa  aa  to 
allow  the  paaaage  of  loeomoUv*  angina*  aad  railwaj  traina  throngfa  the  iatnler  of  -i^ 
aad  ofeiuLlaBgtb  aa  to  ipaa  diataaaai  of  fhm  4001a  tOOfta^  but  of  hannc  aaanrii 
Umialf  bf  Uborioaa  iaraitigaUoa  and  aalenlatioa  of  "the  paifeat  UmM&f  of  tb* 
work,'  withoot  eoMttltiaK  aar  mm  ela*  oa  the  aol^eat;  and  be  haa  aarigaad  to  Mr. 
Fairbojra,  is  a  TN7  tUgbtUg  fiubioa  tba  plaea  of  a  mara  after  adriaaa^  of  oaa  whc^ 

!. _:.!.  .y^  0||,„  gentlemaB   (Mr.  Baton    Hodakiaton   and  Mr.  Bdwta 

re  thaa  citliar  of  Ihem,  aiaiatad  him  in  working  ont  the  aoaattoatioM 
■abed."  Hr.  Fairbaira  maiataia^  o«  Iha  eo^tran,  that  the  idea 
of  a  tabular  bridga,  Utoogh  it  aaqnaatioaablj  origiiiatod  with  Hr.  Btcphenaon,  waa 
la  hii  handa  nothing  Bor«  Ihao  a  ornda  oonoaptioa,  ^mj  hawlalingly  anlaitiiiia^  aslil 
ha  (Hr.  Fairbaim)  waa  wlM  in  to  work  it  out,  and  that  it  hw  been  wboHf  owing  to 
lit*  datatmined  peraawraaae  in  (ha  MwaUion  at  th«  tank  eaaftded  to  him,  and  to  hie 
numerooa  and  elaborat*  eaperioMnl^  tbat  "  tba  lm«  prinaii^  on  whioh  totMiIar  bridoaa 
ihoald  be  oonatnuilad  haa  Man  iiatiihliihtii.  aod  tharabf  Hr.  Slephenaon'a  vagM  idan 
anoBMafuUj  earriad  into  aiaonlion,' 

"  At  the  parbid  of  the  eonaoltatioa  in  April,  ISM,  there  were  no  drawinga  illBatnli*a 
of  the  origiDaiidaaof  thabridn  nor  bad  aofaaloidalioiw  been  madaaatotbaatnaotK 
form,  or  pniportioD*  of  the  tob^  I  waa  aaked  whathar  aoeh  a  daaiga  waa  praatitMil*^ 
and  wheLb«rIooiildaoeompIiahit:  it  waa  altlmatelf  emogad  that  the  aobleet  abodU 
be  iDTcatigated  exparimestaltj,  to  dotermine  not  only  the  value  of  Hr.  Btepbeaaon'a 
origiaal  oonoeptioa,  bat  tbat  of  an;  other  tobnlar  form  of  bridge  wbioh  nigbt  preaent 
itaelf  in  the  proieaatioD  of  mv  reeeanhea  Tba  matter  we*  placed  onraaarredlj  in  mr 
handa;  Ui*  entire  oooduat  of  the  iuvoatiiatian  waa  iBlmated  to  me;  and,  aaao  axpert- 
mentar,  1  waa  ti  ba  left  free  to  extreutraj  own  diteretion  in  the  ioTea''— "-  -' 


WhateTer  form*  or  condition*  of  the  atruotnre  might  appear  to  ma  beat  ealonlabtd  to 
««i>ura**al^ep«Haag«aaroa*(lt*8(railai'    {  W.  JWiatrw'*  C«rr*ipim4mM.) 

In  oommenling  oB  the  traatiia  of  Mr.  Fairbaim  "en  lit*  ConatnMtion  at  Iha 
Britannia  and  Conway  Bridgw^'  the  editor  of  the  HaehoBie^  Hagnnn*  »$jm,  "W* 
haTe  read  it  aarefnlly,  and  not  wit! ' '""  ~  ' "'"'  ' — '— *-^ 


haTe  read  it  aarefnlly,  and  not  witlwnt  atroi^  prepoaaaailona  in  Ibtw  of  lb*  inonlpatad 

par^,  but  we  feel  honaitlr  bonnd,  ha««T«r,  to  ear,  tbat  the  peroinl  baa  left  tu  tarn- 

Tinood.  in  apita  of  all  leanioM  that  Mr.  Fairbaim  bat  not  reoMved  at  Mr.  SlapbeBBon'e 

hand*  that  luatiea  to  which  he  waa  entilled,  bn^  on  UMeoalrary,  bae  been  treated  noak 

mueneroualT  and  nogratafullj.     W*  will  not  aw,  tbat  but 

tabular  bridge  idea  would  nerer  have  b*«n  carried  oot  into  nr 

ba  to  aaiaina  that  he  engmaaed  in  hU  aingl*  petaoa  all  toe 

eouDtry;  but,  loolung  into  thefaota  of  the  oeaa  a*  thej  etaod, 

attabliihed  in  the  volume  before  oa  bej(»d  all  poaiiliilitj  of  d 

to  afflm:^  that  it  ia  more  owing  to  Mr.  Fairbaim,  than  to  a>j 

whatevar,  not  eMepling  Hr.  StepbeoMio  bimeelC  that  it  it  now 

wbteh  it  ia    Another  might  poeaibi*  haTe  done  the  part  wl 

Mr.  Fairbaim  at  wall,  but  none  could  paariblj  baTC  dene  it  I 

and  direetad  all  the  prelinu'nary  aiperirnvnt^— «U  Bt  batt  with 


,    tlinu'nary  aiperimvDt^— «U  Bt , . 

a  of  anj  practical  valu^  aihibitiag  tberaia  a  aombinatlon  of  pbSo..,_.. 
painstakitw  with  machanioal  akill  and  ingenuity,  aonh  aa  ii  not  often  witnacaed;  w. 
anally  acltled  the  form  whioh  it  waa  beat  to  give  to  tba  tub^  and  arranged  tba 
whole  of  the  ue<iaii*e  detailij  ba  peraooally  Kipatint«nd*d  tba  ooMtrnation  «t  th« 
Conway  Bridgt^  which  oar  reader*  are  aware  ia  bnt  the  Henai  or  Britannia  Bwdga 
on  a  tmaller  Hala;  and  ha  only  retired  from  fiirthw  eo-operation  with  Hr.  SlqiiaMa* 
in  the  aSiiii:  when  oalhiog  new  waa  loll  to  Im  diaoovarad  or  aeUarad.  Ibe  uMtirw 
for  hia  retirement  ara  thus  very  fairly  and  tompcrately  elated  : — 

"^I  have  now  brought  down  tbia  oorrenondenoe  to  the  period  when  my  official  oon - 
iteotion  with  the  Cheater  and  Holyhead  Railviy  Company  a*  engineer,  lor  the  eon- 
*tniotion  of  the  tubular  bridge^  may  be  aaid  to  bav*  virtnaliy  eaaaed,  and  I  riiaoU 
willingly  hare  paaaed  OTcr  in  ailenoc  tbe  remainder  of  dt«  avanta  wUeb  tranapired,  war* 
it  not  that  the  ooMrietoaaa  of  tba  BBtratiT^  aa  wall  aa  (be  jutifloatioB  of  my  eoadoe^ 
demanded  aome  ezpanation,  independently  of  the  regret  wnioh  I  ezperienoed  in  witiK 
dMwiog  from  BB  aadartakiaf  tn'wUA  I  bad  davotad  m  wkA  tlm»  and  thrrirh^    an 
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Mhrt«M«g  ftmiight  wHk  th*  gnakmt  iatorMi,  and  wbioh  h*a,  M  it  w«t«,  grown  opja 
•U  id  DugniftMBt  prifortiop*  vaiitr  nr  mra  dinatioBi.  I  aaa  ttoly  nj  that  tha  di*- 
ipMOiMt  vhU  MA  ploM  vMi  Mr.  SlepkaMM  Ja  <m  m;  pwt  mwh  dculorad.  Bat  I 
tiwt  thai  tb*  rMd«r  of  tb*  foMfoUg  pagn  will  at  1«wt  bava  utivai]  at  tbe  ooiwluaioa, 
that  1  bad  takaa  tba  mat  iapntaat  part  io  d«nr«lo|)iiig,  aad  giTisg  i 


af  tbs  flnt  CuaWBT  ti 
oc  ia  watahiaK  orar 

StMhNNaa'a  tiiggMtlan  vaa  tawnuloatad  to  ma  natit  tba  «l«aa  af  mj  aagageiaanti 
aod  I  MM  limniSf  m*  Ibat  1  wat  alwava  aataatad  by  Iba  priMipla  of  leafii^  nolhlog 
oadaae  wbisb  *ould  iB  tmj  -wtj  aoatnbota  to  tba  laaawaM  aaeonipluhinaat  of  tiia 
aadaitakiaB.  Rtgarthw  rf  tba  pwgaeatjtatiafw  of  fatlnra  with  which  tba  ubama  wia 
MMtiUd,  aa4  ia  daapita  of  Hm  ^poailiM  o(  tboaa  wboaa  mUtume*  I  Iwd  wljaitad,  I 
naifanDlr  adnMata)llb*]iaealiar  pnnaiiJa  on  which  tba  CoawifBridga  hat  beanooo- 


•• 'SMh  b«iv  mj  MBiioa,  a«d  Tiawiaf  tba  aclent  of  aarTiow  I  had  readarad,  it  win,  I 
tUak,  b«  gmtnlif  allowad  that  it  waa  ^trj  aataral  Uut  I  ■hoold  dadra  to  haT«  my 
■aaM  poUlalj  aHoaiatad  with  Hr.  Bl«rpb^*on'«  ••  Joint  aiiKhiaar  for  tbaaa  brideaa. 
ladaad,  it  «a j  Tary  (airlj  boMid  that  1  niebt  bavovaataradtoolaimthiidiitiiMtroD, 
MBoaitbad  b«a*  ooafmodapoB  aMbjrlhaBoardof  DIrastoMOD  Hr.SUpbaaaon'aowB 
laaB—i— datina^  U,  inataad  of  laaeaw  having  arownad  onr  albrl^  ftitlura  had  ott- 
faitaaatal*  aaaaa^  woold  aot  «7  rapobtiao  bavt  atdbnd  a*  wall  aa  Hr.  Htepbanaoa^af 
Iha  worfcutf  pbM  hoTteg  fMa  IbfUi  wh'  ....  «--.i._.   ._it._. 

my  baiag  taoogalaad  a*  tba  aatiof  anainai   . 
TuiaoUj  Ibmwa  oa  me  ia  «aM  of  hllnrol 

"  'it  waa  net,  bowaver,  on  ai 
ai^ntaant,  br  tbara  had  not 


it  waa  net,  bowaver,  on  aoj  of  thaaa  gn>nnda  that  I  waa  isdiiaad  to  reaign  my 

'"' '""  " —  '  -  J  -  .  {|„„  oeaorMd  any  opportunity  whara  I  eonoctvcd  It 

,  ,  publicly  reoogniaed  ;  and  I  had  alwan  tftHaTad  tha^ 

when  thapropartimoaaDw,  Hr.Staf^naon  wooM  he  theflnttoertabliih that pouUon, 
aad  a^hoowUdge  the  aaitioaa  I  had  randarad.  1k»  rtwagnftion  wat,  however,  varj 
•bwtly  aftarwarda  daaied  dm.  llie  flrat  Gonway  tube  having  beeo  oomptatad,  and  tba 
anaeaaa  of  tita  priadple  aatablfabed,  I  eoneeiTad  that  tba  aoaatrortlon  of  the  remaiBiu 
tobea  afauply  raqulrad  a  eloaa  attaation  to  tbt  ayatem  of  MHiilnatioB  ahaady  adopted; 
aad  therefore  might  tafoly  be  enbtialad  to  thoaa  ganllaman  whoM  oonitant  pr«a«Q«e 
daiii^  the  bnildiag  of  the  flnt  tabe  had  raodared  Uiam  tberoi^ly  aoqwlotad  with  the 
wboUdoiallaefthawot^  ByanobanarrangementOMireover,  the  Company  would  wre 
lb«  emovot  wbieh  bad  hitberta  bean  paid  for  my  aarriea^  and  I  ahould  be  aDeUed  to 
datrola  my  lioae  to  other  pnranila  whieh  I  had  Begl«eted  for  thii  work,  and  which  now 
Bi^anllr  dairaoded  my  atteotion.  Thi*  waa  one  reaaon  for  my  recrement ;  bat  what 
Aiafly  lad  ma  to  thia  deotaion,  waa  the  poaition  aMumed  by  Hr.  Stephenaon,  hia  publla 
miarepreaeDtation  of  the  poaition  I  held  under  the  Company,  and  hii  enilMVor  to 
raaagaiaa  niy  aarrieea  aa  the  labora  of  on  aaiiatant  under  hia  eontrol,  and  aeting  entirely 
nder  bia  direolioab  Had  Hr.  atepheaaon  in  hi*  pnUia  addreae  dona  ma  the  juatiee  to 
Mat*  my  iadapa*daat  olaim  to  aMue  of  the  moat  important  prineiptea  obaerred  in  tlie 
oooatmaUoii  of  the  tab«%  I  might,  parhap^  bare  eontinued  my  aervioea  until  the  final 
•■aplatioa  of  the  wbola  mdertakiDg ;  and,  moat  aaanredly,  Miia  work  would  Dever  bava 
aoma  balbra  tba  pnblie.  I  bow  appeal  to  the  preceding  pane  of  Ihia  BarratiTt^ 
whether  Mr.  Stapbanaon'i  aaaartioiia  era  borne  out  by  the  ebnple  Matemnt  of  bolat 
I  hare  overatatad  nothing;  ooooealed  nothing;  and  tha  reader  ia  left  to  draw  hii  owB 
aonalaaioiia  from  theae  ftiola,  after  tiavlng  beronie  acquainted  with  the  ooitrae  punued 
by  Hr.  Staphanaon,  which  I  will  in  condoaioD  eoneiaely  relate.'  (p.  171.) 

"  Mr.  Vairbaira  proeoeda  than  to  give  an  aeeannt  of  a  pablia  oinner  to  eelebrate  tha 
eomidation  of  the  Conway  Brtdga,  whieh  took  place  on  the  Hth  of  Hay,  1848;  oa 
wbicbooaaaioa  it  wa^Hr  Stephenson  flntopenlyaaanmed  that  poaition  in  rqcard  to  Ur. 
VWirhairn  and  th«  undertaking,  which  haa  made  tha  pr»ntt  appeal  to  public  jnatiee 
aaeeaaary.    Hr.Stephenaaa'aipeech  waa  eonfeaaedlj  ■  atndied  affair— he  bad  annonneikl 

,j^Jj^l__^  .l_.  L.  _      ..     .     .,.-         .,     ,  .,  .       .. 

raat;' 
utterly. 

"The  iBaoenraaieat  bath  m»  to  facta  and  date^  In  th<>  atalerninla  of  Hr.  Btephenaon, 
are  very  numaroua,  It  limply  requir«i  a  referoneg  to  the  ahort  dcaeription  of  the 
Vara  Brjdgi^  and  to  tha  drawingn,  to  diaproTc  the  anertion,  that  it  ia  a  thin  tubnW 
bridge,  allhoagh  not  preciiely  the  a*me  hb  the  preaent,  yet  in  principle  preci»gly  tha 
aame;  and  it  nan  caaily  be  ahovn  too,  that  eoD^deriog  the  Wars  Bridge  aa  a  aimpla 
girdar  bridge,  it  ia  aiceedingiy  deFeetire  in  design.  Ia  there  nnjthing  new  in  thia  ep- 
pliaatlDa  of  wrot^t-iran  plate  girdeni    Aa  well  might  it  be  aaid  that  the  combiDation 
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of  vroogktiroD  dMk  bMia%  Mt  oiMij  JMT*  appliBd  in  iron  dil|>ibTtlMiap»t  of  th*  - 
dMk^  i*  >  '■  eonnUrpart  ct  Ihi  propoaad  e«llid«r  top  for  til*  BritMBW  labM.  I  rMlljr 
MBDOt  but  ttmt  tiu*  Hr.  St^thaMoo,  whoaa  iuum  wilt  ba  timjt  MMMMtad  with  Dm 
grwidnt  bii^  UmI.Iui  *vtt  bMD  «oiMra«(«d,  diould  have  ooinnilMd  liIiMcIf  in 
making  iMh  an  ciToaooiua«ntiona>tliMitWM  by  raTirioKaadextaadinghiaorf^nal 
4anw(iUon  of  thi*  imparfaot  itrnaUira  at  War^  that  ha  WM  W  to  origtnat*  tb*  bndgM 
oKHing  tb«  Coa«af  and  Henai  Straita. 

"'Mr.  Staphanaon'*  raioarin  fnrthar  admit  of  tba  diMnsannoDi  eonitniotioii  that  fata 
anhame  wu  uiaturad  bafiira  tha  Bill  for  tba  Charter  and  Holjrhead  Railwav  waa  paaasd 
hj  Parliamaii^  and  b«f*ra  I  waa  eoDiulte^  and  that  ba  vaa  at  that  aarlr  pwiad  ao> 
quaiiilad  vitfa  Uia  praaant  dMsa  of  the  bridiie.  Ha  retart  to  tha  iuoradulooa  etaaMa 
Thigh  wcra  direolad  toward*  bim  when  tba  diaeription  of  tha  bridge  waa  ax|daiiiad  to 
the  Commitlae ;  aod  intimataa,  "  that  it  waa  not  until  tha  Bill  had  baab  obuIVwd,  and  k 
b«OM>M  naaaawry  M«onunaa«%  that  ha  rvquaalad  mj  aaaiatanoa.'  Now,  injadTlaavaB 
•akadbyllr.  Stapbanaon  before  tiiaevitlaniM  totheParliamaDtaryCoininittaa  waa^an, 
and  baannottnaad  hi*  idaa  to  that  Ooramittaa  •tre>^^eBad  I7  mora  than  ona  opimaa  of 
ita  feanbilitT.  Lat  tha  raadar  turn  again  to  tha  earlier  lattar*  of  tba  «<tn«*i>ODdane«^  and 
be  wjll  find  of  what  ■  ersda  and  dangeroua  aohama  that  idea  aouiatadi  bow  toWHj 
diaainiilar  ia  form  and  prioaipla  it  wa«  to  the  praaaot  tubular  eb«etara%  and  bov 
daw);  Mr.  Staphanaon  wa*  parenadad  to  f  ita  up  nia  earliart  eo»«qitioB«b  Again  i  Mr. 
Btaphenaon  atataa  that  he  oallad  in  tba  aid  at  Mr.  Hodgldnaoa  and  mjadf  at  Um 
aama  time ;  now  it  ia  aaaantial  to  tha  proof  of  mj  olaima  that  thia  aaaartion  dioold  ba 
aaplieilly  ooatradiatad.  It  wa*  1,  and  not  Mr.  Stephauion,  who  aoliatad  Mr.  Ha^ 
kioaon'a  eo-o»mtian,  and  tbi*  wai  not  dona  until  I  bad  baen  aaliaalT  ai^agad  far 
aaTaral  inoiitha  in  mj  aiparimental  raaaar^aa,  and  aftar  I  had  diaooraraa  tba  prinaipU 


of  tuba  wbieh  wa*  sltiioatalT  aaniad  into  « 

"■WbenMr.  StaphaiMon  had  made  up  his  mind  to  claim  in  Iba  manner  fa  a  did  the 
whole  nierit  of  the  nndartaking,  it  i*  not  diffleult  to  undmtand  hi*  raaaon  for  ^Ting 
Mr.  Clarke,  hi*  own  a  will  a  n^  ao  prominent  a  p(Mtlon<  I  willingly  bear  laj  tttutaooj 
to  tha  great  value  of  the  lerricaa  renderad  bj  Mr.  Glaring  to  hie  talenta,  and  to  tiM 
great  enaiw  wbiefa  ha  diaplatad  in  working  out  liia  aarernl  dutia^  but  tliea*  had  no 
referenaa  whatarar  to  tha  daaigning  of  tha  almetnraa.'  (|^  118.) 

"ThKraiionapartoftha  eaaa  en  whiali  we  think  Mr.  Fairbaimdoaa  not  inai«t  aooagl^ 
Ibough,  in  out- judgTDan^  it  ia  of  ilaalF  deoiuve  of  the  inordinaten<aa  of  Mr.  Btephanaan'i 
pratanaionK  fir.  Btephenaon  and  bi*  frianda,  for  obvitiu*  reaaotu^  slur  ft  over  alto- 
sather.  We  refer  to  Mr.  Fairbaim'a  appointment  to  lie  juint  engineer  along  with  Mr. 
Staphenion  to  tha  Conwaj  and  Britannia  Bridgaa.  Tlie  aTidaooa  of  thia  ia  a  Minuta 
of  Uu>  Board  of  Biraolora  of  tba  Cheater  and  Uoljhaad  RaUwa/,  datad  18th  Hmj,  1840, 
.  which  wa  hare  qnote  at  length  (nim  tha  work  bafora  D*. 

"'EoaolTeJ — lab  That  Mr.  Fxirliairn  be  appointed  to  euperintand  the  oonatmstioM 
and  sreoliun  of  tha  Conway  and  Britannia  Bridge*,  in  oonjunotion  with  Mr.  StitphanaOK. 

"'Sd.  That  Ur.  Fairbairn  have,  with  Mr.  Stephenaon,  the  appoinlment  of  anefa 
peraon*  aa  are  neoeaiary,  aulfject  to  the  poware  of  their  diami***!  bj  the  Director*. 

"'Sd.  That  Mr.  Fairbairn  foraiah  a  llatof  tha  petaon*  he  raqoira^  with  the  aalariea 
he  propoeee  fur  all  foreman  or  atbera  above  the  cJasauf  workmen. 

"  '4ln.  Ibst  advanoea  of  money  ba  made  on  Mr.  Fairbalrn'*  requieition  and  eerli- 
tt,  which,  with  tha  aooounK  or  voi 
Sth.  That  tha  Diraotor*  appoint  a 

"T  -  - 

nata  plnoe  in  tha  affiiir.  U  to  outrage  all  tnith  and  propriety. 

"  We  nan  but  regard  with  profound  pity  the  halluoinatjon  which  bai  betrayed  a 
of  Mr.  Stephenion^  genina  and  worth  (tlu*  unfortnnata  epiaode  notwithitandiog)  into 
•0  falH  a  p<iaitJon. 

"We  do  not  overlook  that  we  hare  aa  yet  Mr.  Fairbaim'*  itatemantof  tha  caiaonly, 
.  and  that  we  may  expect  to  te%  ere  long  aomathiDg  of  a  very  oppoaita  oompleiion  from 
Ur.  Stephenson  or  same  of  hi*  friendi.  Wa  ihail  give  all  due  ninsiilenition  to  any  ■nob 
oounter-eta lament  when  it  eomes  before  its;  but  so  well  ia  all  Mr.  Fairbaim  aaye  borne 
out  by  written,  aod  therefore  nnaltarable  proofs,  that  wa  do  not,  in  the  mcitnwhi)^ 
baaitate  (d  avow  our  firm  belief  tiiat  nothing  which  can  poaaibly  be  addiieed  in  tba 
way  of  cillisr  evidcnoa  or  srgnment,  can  ever  alter  materialiy  the  coocloaion  at  whiah 
we  have  atrcailv  arrived." — Mickmii^i  Magati'H4.) 

Facobairti's  TuBuua  QuDtB  BiiDaaa. — William  Fairbaim,  Eaq.,  of  Hsneheater, 
?.  R  3.,  end  Membjr  of  the  Institnta  of  France,  hia  l>acn  long  reoogniaad  aa  tba  moat 
aoooDipiiahaJ  of  our  faetory  angioeara  and  the  moat  akilfnl  of  our  millwright^  by  hi* 
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•dviMUa  lT«-pr«of  baiUi>(B  ami  kk  wgaifl—nt  hjdranKe  ■mfcinw.  Harinfi  ft  few 
TMK  1^  dirMUd  U*  MS«toneliT«  gaaiui  to  Iha  building  of  irun  itMm-ihtfi^  b* 
btwinft  IheNbj  well  aeqaaioUd  witb  lb*  prvdigioas  (UAmm  asd  itrctigtb  of  wbMt 
boUow  girden  of  Utiu  iliMt  iroi  wot*  MMMfitiUa.  Ba  wm  ■■tnrallj  piMicd  upon  bj 
llKBUplMMon,tlM«DclM«r«ftli«CbaalaTftDdHol7lMad  BftHway.  m  th«  flttctt  pw^ 
•SB  to  oXMut*  Um  toMMT  bride*  wbiofa  »«•  trgniM  bj  him  ■■  tlia  onlv  mcaM  ci 
■•njinK  pondfrou  mUwq  tniu  ovar  Uia  tmmaDdana  aa^folf  of  Mcna!^  Smita  or 
Csnwftj'a  r«ariaf  flood.  A*  tidal  tomata  af  tk«a*  two  plaaa*  baliiK  dan  aad  ranid, 
roquirod  to  b*  awaMd  hj  bridgaa  of  oxtrMrdBirj  omb  and  itraagtb,  Ka  sonmnn 
M  atbar  uibatruetaraa  nanallf  rtaoHod  lo  for  (nountlBg  ra«b  hog*  po»tit««taTC«  conld 
bawaeted.  laaoA  a  dilanuBa,  Ibe  moat  obriona  rcaonroaot  t£>  aapinwr  wa*  a  ana- 
pMriwbndga;  bat  (ba  faUna  of  mora  tbaa  on*  attempt  of  Ikatkiad  bad  proved  tb* 
nmMaibilitjr  o(  mnMOf  railway  traia*  orcr  aneb  bridge*  with  Mf«tj. 

tf  nd*r  lir.  StenhaMaa'a  diraetioD,  nmieroa*  olber  achMM*  had  been  d*vi*«d.  Batb 
timber  lad  uat-iroB  arebaa  bftd  beaa  tbougbt  of;  and  a  model  of  a  very  bandaoma 
bridg*  for  croaaing  Um  llenai  Btrail*  oo  the  latter  prind^a  h*d  been  eonatrarted,  and  ' 
•obmitted  to  tb*  OMMadaraliaB  t^  ■  pariiuneotarj  oonmitta*.  Tb*  poaaiUlHy  of 
tbcowing  eatf-irao  arebM  over  ao  great  ■  ifNui  a*  MO  ft.  waa  however  qaeationable ; 
and  the  aaoarit;  of  aadi  a  bridn  mnat  faava  bcea  endeBgered  faj  tbe  great  •taaagaa 
wU«h  the  metfrial  woald  bar*  been  mljected  la  traai  atmotpheri*  infiaenoe^  and  from 
librmttoa*  prodneed  b*  tb*  p*mage  of  beav;  traine.  But  «  mora  importftnt  oh}eation 
*T«n  (b*B  theea  oaBaad  tbe  with£awal  ol  i  hi*  dcaign.  The  Lorde  Oonrnrimionf  re  vt  tbe 
JtdmitBit]',  u  eoaaarvater*  of  the  navigation,  oppoead  the  ereetioo  of  any  ■traetnr* 
wbieh  abould  offer  a  biDdrsBea  to  the  free  peaag*  of  vemel*  under  it,  and  loiiatad  on  ft 
dear  bead  war  of  106  h.  from  the  tevel  of  high  water.  Mr.  atepbaaaon  then  ooDoelved 
lb*  original  idea  of  a  bog*  tubular  bridn  to  be  eeBatraeted  of  riveted  platr^  and  lop- 
parted  bj  chairH,*  and  of  ancb  ditneaawo*  aa  lo  ftMow  of  the  paaaege  of  loeomotlve 
e^nee  end  railwaj  traiB*  Ihrowh  the  interior  of  it  Tbe  IHoatTMn*  Galileo^  In  do- 
monatrsting  tb*  etrnigtb  of  tnbn^  •tmetoree,  advertdto  the  qitille  of  birda  and  tbe 
Malka  of  eora;  bat  in  oor  daj*  we  ee*  that  idea  ani|dified  tbto  eoloeeal  dlmtnaiona. 

It  wat  wilh  referepio*  to  thii  expedient,  after  all  olli«r*  bad  been  found  iniippli«abl^ 
that  Mr.  Fairbairn  wa*  eonaulted  bj  him,  and  reqaaatad  to  giv*  hu  opinion — ftnt,  »» 
lo  the  pncticatiilitj  of  tli*  wlienM  ;  >od  aeoundt^,  a*  to  tbe  mean*  nten*«lT  for  earty^ 
inc  ii  out  The  oaoaallalioB  took  place  earij  ta  April,  IMS.  Ur.  aiepbenaon  «on- 
eetvod  tbat  th*  tube  ibould  b*  ^tb«r  of  •  eireular  or  ««haped  aeeUanal  form ;  and 
he  wa*  (trongly  iuiprweid  with  th*  primftrr  importaneeof  the  nae  of  chains  planng  bii 
rtlianee  in  thim  aa  the  principal  Mipportof  the  bridg*.  H*  Bever  lor  a  moment  enter- 
loiBed  the  Me*  of  making  the  lube  eelf^upfioriin^  111*  wronght-lron  (ulx^  aeeording 
to  hi*  idea,  wae  indeed  entiralj  Mib**rTi«nt  to  th*  ebain^  and  intanded  t«  operate  from 
ita  rigiditj  and  waight  aa  a  ■tithnar,  and  to  praren^  or  at  leaat  to  aom*  •itent  eonn- 
tarae^  the  eatonary  prinapla  of  aoDatmoUoa. 

-  My  d»ar  Kr, 

"I  have  been  coniidcHng  tb*  principle  on  wTiieh  yon  pnrpoae  atUehing  tbe  «hain 
fijr  tbe  mppcrt  of  the  tube ;  and  with  every  deference  to  yonr  jndgtnent,  I  am  almott 
inclined  lo  differ  with  yon  opon  that  point. 

"It  epiieari  to  me  that  the  great  and  imnortant  conildrratiAn  ii  to  rrlieve  the  itrain 
npon  the  tube.  It  il  quite  deer  that  ■  wnei  of  chaing  on  each  »ide  of  Die  plate^  well 
fltlcd  and  lightly  ecre wed  up,  would  tend  to  stiffen  the  riHn,  iind  (jive  grfiiter  Tipdily 
to  tti«e  parte.  This  i«,  however,  not  what  ii  wanted.  Tlu  rigidity  ii  rtgtnred  on  fht 
lop  rA;  i»  in  el)  the  experitnentl  the  eiclen  «eldom  get  oat  of  form  iinlrm  iliiitorted  by 
tbe  eruehing  of  the  lop  tide.  Under  theie  eireumatancee  the  RtifTening  rhoiild  in  my 
o^nion  be  on  the  top  platform  of  the  tube."— WiHiflm  Fairbairn  lo  Mr.  JtoUrl  Bit- 
Tor  many  month*  afterward*,  and  even  up  to  the  time  of  the  rxperimente  on  the 
model  tube  in  December  IMB,  Mr.  Slrpheneon  inrieted  on  the  ajiplieiition  of  eiiob 
ehain*.  "  !  alwiiji  felt,"  *•;•  Mr.  Fairbairn,  "Ibiil  in  a  combinatlnn  of  two  bodice, 
Ifae  one  of  ■  perfectly  rigid,  and  the  other  of  a  flexible  nature,  there  wm  *  principle  of 
weahncn;  for  the  ribration*  to  which  the  one  would  be  luhjfcted,  would  eall  into 
operation  forces  who**  conitant  aelion  unon  Ihc  rtvete  and  futeningiof  the  other  eonld 
not  bnt  tend  lo  loosen  them,  and  thus,  by  a  slow  but  aora  agency,  to  bresk  up  the 
bridge." 

In  eonsaqnenoe  of  tb«  favoraUa  opinion  entertained  by  Kr.  Stephenion  on  lb*  oylin- 


,.a..„  Google 


fln  PAIBBAIBirS  TUBULAR  KIIDGS3. 

M«*l  tabM,  It  WM  4«ca>«d  anMdl«at  to  aomiB«aa«  «zp*rim«i)ti  upon  iDod«ti  of  Aat 
kind)  and  to  titasd  them  «iiMN]ne(itlj  to  elHpUMl  t(tb««.  Experimcnta  earcMIf 
ikafl^  4cTBOMtrMad  tlw  wmIomw  of  lh«M  two  faring  and  tk*  vwtly  ^e*ter  gtrengtb  it 
th«  ractaiwidar  tobe^  whioh  wera  aoeordi^j  adoptad  with  olttilar  lop  and  bottom. 

In  Hr.  8t«|4MHOD'>  examinatimi  bcbre  tba  Salcat  Ooltm>itt«e  of  Baitwiy*  of  lb« 
Houaa  o(  Oonunoiw,  fith  and  6th  of  liar,  liU,  ha  M*a:  "I  am  fnitiCuting  a  Kricfl  of 
'  exparimeDta  jn  oonjanctiim  with  Hr.  Fairbairn  of  ManeheaUn*,  who  fa  alrendj  in  poa- 
aaaaian  «f  cxparimeDti  on  iron  ihipa,  whiah  plaa«  tha  thing  bsjaod  all  doubt  He  baa 
•acertained  that  a  veaael  of  aGO  ft.  In  length  aopportad  at  the  enda  wfll  not  jiald  with 
all  the  maehiotir;  in  the  middle. 

"  Hava  ^Dur  ealoulatiana  bean  aobmitted  to  anj  other  enfrineent 

"/AoMnMda  (Amt,  Hi«wyimrf«w  nlA  Mr.  Fahrbai^^  tf  MaitelttMer,  tekoutrptrittm* 
i»  ^eatir  than  an^otluT  man'*  mSitglimd.  There)*  an  iron  Vtaael  now  building  by  Hr. 
Fairbaini  t£0  ft.  in  langth;  and  heeaya  that  he  vil)  einge,  that,  when  it  i>  flniBhad, 
it  ehall  be  put  down  on  the  Moeka  at  eaoh  end,  and  ahall  hare  1000  tone  of  maebinerj 
in  the  midola  of  it,  and  it  will  not  affeat  iL  But  that  ia  not  m>  atrong  aa  a  tnbe,  and 
Ibcrafore,  any  enMrimaot  that  (hi*  woold  earr^  oa^  the  tube  would  fullj  bear." 

TktJUMmfiftMt^tl  OoiuMytitb* — "The  tran^Mirtor  a  h<^  maaa  of  iron  419(1 
lon^  SB  fi  6  in.  bwli,  IB  ft.  wid^  and  weighing  not  leaa  than  IIOO  ton*,  waa  a  tuk  of 
no  ordinarj  difflaiikr.  No  lomMr  dlbrt  with  whiah  we  ai«  aequainted  oan,  I  think,  be 
laidtolUTecqaalledit,  wheDUieanwieldina»ofit*fonn,aitd  the  eitraordinarr  natural 
diffioultiea  to  be  anoeuotered,  are  lak^  inUi  eonnderatioa.  Hanj  of  the  woraa  of  the 
■Deianta  are  abapeadoua  in  eooeeptian  and  eoloeaal  in  dimenaioni;  and  it  haa  been  a 
Bonatant  matter  of  inquiry,  in  what  maaaer  a  people,  ignorant  of  the  meebunical  ap- 
I>lianaea  wliiah  we  poaaeais  ooaJd  rake  ilnoturea  whieh  have  reaiated  all  the  <nroadaof 
time,  and  whieh  are  to  the  praaant  generation  oUaeta  of  awe  and  admiration.  In  more 
reeeat  times,  the  Iraniport  of  the  immenae  granite  bloek  which  fnrais  the  baae  of  th* 
atBtue  of  PeUr  the  Qreat  at  9t  Pataraburg,  waa  loohad  npon  aa  a  moat  extraordinarf 
aohieremeot ;  but  it  caonot  ha  aaid  to  bava  b««n  w  formidable  an  undertaking  aa  the 
moving  of  the  Conway  tube.  The  granite  Uook  waa  a  oompact  mae^  being  4!  ft.  at 
the  baae,  SI  ft.  thick,  and  17  tt.  high,  and  aapable  of  being  moved  on  mliers,  Ae.,  to  the 
rali  whiuh  oarried  it  down  tfaa  Neva  to  the  uta  of  tha  ei^;  but  in  the  cbm  of  the  Con- 
way tube,  after  tha  moat  anxioo*  aonudarBtion,  and  when  nnmerona  eehemea  and  pro- 
poaali  had  been  weighisd,  ezamioad.  and  rejaoted,  that  of  floating  the  mass  on  pontoon* 
or  bargea  va*  deoided  upon  m  the  moat  feaaihla  and  moat  aeaure,  the  oentre  la  graTi^ 
being  III  thi*  eue,  neoeiucily  raiaed  (eToral  feet  In  addition  to  thi*  dieadTantage,  the 
whole  had  to  bo  handled  and  mancnuTred  in  probably  the  moat  diffionit  tideway  in 
Europa,  where  the  ourrent  rtiahea  throngb  a  narrow  gonta  of  great  depth  to  Ell  the 
broaa  eipanie  of  the  inland  bay,  at  a  rata  of  9  or  7  mile*  an  Doar;  and  the  ntmoat 


nisaty  had  moreoTer  to  be  obaotred  in  bringin*  (hetabe  to  ita  plaoe,  aatbera  waa  only 
a  clearanoe  of  13  inchea ;  that  ia,  the  diatanoa  between  the  oppoaite  maeaca  of  maaonnr 
waa  only  13  inohca  oreatarthan  the  Imgth  of  the  tub^  All  Ul**«  obetaelae  may  wdl 
be  termed  fornudable;  and  I  tbereibre  aonoeiTa  that  the  utmoat  praii*  ia  due  to  Hr. 
Stephenion  for  the  admirable  arrangemenU  and  oontriTaaoaa  whioh  rendered  the  firat 
attempt  at  to  gigantic  an  operation  perfeotly  aneoeaafoL" 

I  have  quobea  theee  liberal  remarlu  of  Hr.  Fairbairn  in  proof  of  hia  good  fading  to- 
warda  the  engineer  BeaooJated  with  him  oonformably  to  the  Hinute  of  tlie  direetoia  of 
tha^Cheiter  and  Holvbead  Railway,  of  date  Uay  IB,  1S4S,  already  quoted. 


How  defective,  and  even  erroneoiu,  Mr.  Steplieoeon'a  oaaoeplian*  were  of  the  tabnlar 
girder  oonetruction  ao  late  aa  the  2Bth  Oototier,  1848,  appear*,  from  bte  ttating  in  a 
letter  of  that  dale  sddreeaed  to  Ur.  Fairbairn,  "that  thia  Waa  not  the  flrit  time  be  had 
the  idea  of  employing  wroughlriron  tubular  bridge*;  for  three  year*  ago,  or  ther«- 
about^  I  had  ereeted  at  War^  on  the  Northern  and  Eaatem  Bailway,  a  crllular  plat- 
form of  wrought-iron.  It  w»%  to  fad,  1  believe,  a  oouoterpart  of  the  proposed  top  of 
the  Britannia  bridge.' 

"As  this  atatement^'  say*  Hr.  Pairbairn,  "h»  been  freqnentiy  repeated  unea  the 
letter  waa  written,  I  feel  myself  called  upon  to  *how  that  Hr.  Stephenson  haa  no  clain 
to  originality  in  this  bridge,  and  that  it  has  no  reaemblance  whatever,  either  in  prinei[4* 
or  constmetion,  to  the  Conway  or  Britannia  tubes.  On  the  contrary,  the  bridge  in 
question  is  conalruoted  upon  the  principle  of  the  common  cast-iron  girder  bridge,  each 
aepnrate  beam  being  formed  of  wrooght-iron  plates  connected  together  by  angle  irooa. 
Thia  form  of  wrougbt-iron  girder  had  been  long  in  use  before  the  erection  of  the  War« 
Bridge  \  and  it  it  defective  a*  well  in  pnaoiple  u  in  conitroctJOD  ;  the  great  body  of  the 
material  ia  not  in  the  top  flaocbe%  aa  it  ought  to  be,  in  order  to  attain  the  aection  of 
graateat  strength.  In  Experiments  14,  IS,  and  IB  (eee  Appendix  and  p.  10  in  tho 
Kaport),  it  ia  i^eafly  ahown  that  the  top  flanehe  of  a  wronght-iron  girdar,  u  made  aolid. 
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TUBfiAIKN'S  TOmUA  BRUWEB.  0?l 

dUMia  b*  (Mr*  thu  IvUt  th«  atM  of  Dm  bottom  flMdML  Sow  It  «m)mn  that  tb« 
top  Oaatb*  in  tiM  Mid  bfUg*  U  Vv«  i*  to  tk«  botlMn  Imnoba  «  4  to  Ift  MMrljr ;  m 
gmrfiiylj  defcotfTfl  MraaMN.  If  tki*  b*am  w*m  tuiMdii|aid«d«vn  It  wankl  eirrr 
man  tbH  donbl*  tka  w«^;lit  Aon  tba  itttatira  priadple  upon  which  lb*  bridge  b 
•enrtrM(«d,  it  i*  •Tidaak  ifctt  Mr.  StopkMHon  hum  not  Oao  Mqwdntad  «ith  th«  eropv 
Ibfn  of  «ronabt4rMi  ^rdar  brUgck  Nor  ■  tUi  ninn^i^  u  n«  axpaHnNata]  hoti 
wtrt  at  that  Una  in  flriitanii  to  ahoir  tba  diAraooa  Mtwaen  tlM  two  mlitinB'  forwa 
of  eonipraMdMi  avd  mt—aion  of  wrooght-iroa  baanut" — OwMiay  mtJ  Brtiaimim  BriifH 
h  Mr.  J/Urhmm,  fp.  US,  11^ 

"It  ii  impMBiUa  to  tnea  aar  analogy  bttvaeo  a  aombiDatiaB  of  thi*  fcm  of  bMn 
and  a  tabular  gitdar  with  *  MlliJar  fafk    11m  baamain  IboiraraBTidgadoiiot  offtr  a 
...I     -|«i(ritbaodInlarMniatDwio;«« 


tba  ooBtnn,  aaeh  baam  baa  ila  diMiaot  paM  of  tba  load  to  mrr^,  tni  that  ImporfMtljr, 
lor  want  ofa  daa  pwipnrtion  in  tba  ti^  aad  battaai  flaaahaa.' — tbUfm.    ■ 

AttrikioKproolof  tba  aaaoiac;  af  If r.  Pairbalni  ii  aHordad  by  tba  fu^  tbat  it  wm 
■Mllilltbalattarpartat  ISM,  that  Ur.  Stopbaann  Anallj  mada  ap  bia  mind  to  aban- 
don Ibe  naa  (rf  tbs  ohaia^  Ibr  In  Iba  Mgranigt  of  both  tb«  Conwdj  aad  BrHanirfn 
Bridifo,  wbiob  war*  .publlabad  in  tbat  jtat,  tfiara  ia  attubed  lo  tbam  Dm  noma  of 
Kobart  StcpbaDian.  Eaq^  angiaaar.  ThoM  dnwinga  rcpnaant,  with  lolatable  aaanniay, 
tba  praponioBa  and  tattm  lA  tba  tabaa  of  b<(h  Mdgaa  aa  ibaj  bow  aziM,— ^ 
tiM  loQib  bw,  T««tangn)«r  gaUaiia^  wbieb  Mr.  Vaiikaim'*  asparlnaala  bad  abown  to 
b<  mash  battar  adaptad  to  tha  porooa*  tka*  tba  allipUoal  tabaa  pri^iaaad  \>j  Vr. 
Stcpbaaaon.  Batmark,MMt«MCTM«aMwaraataaM*t)idbH«ia<la«JM(olt*<N«N. 
Tkij  ara  a  pcowiMal  faaluN  ia  tba  drawi^  and  tbaNfora  ooMtnaiTa  artdeno*  tbat 
np  t*  tbat  una  at  law^  aad  notwilbtaading  Iba  dinoTirr  of  tba  inoraaaad  atreMth 
•ad  aaanrilj  to  ba  (Urirod  ftom  Iba  adoptioB  of  tbe  tuba  wltb  a  raotaognlar  aao^Mi, 
and  tba  di*ibalioa  of  Dw  MaUtial  on  tba  top  aid*  in  tba  fcm  of  adl^  Mr.  Stopbaa- 
aoa  (till  tboagbl  Iba  aasiUarr  Mpfart  indiapcniaUo, 

From  tba  aiaoant  tbat  Ur.  FaUbaim  oomnenoed  tbis  azparimantal  Inraatigatiol), 
tba  wbola  inattor,  •«  ragardad  tba  dav alopmant  of  tba  beat  fbnn  of  tba  tabn^  waa  nn- 
Maarredl/  ia  hit  own  baadt.  Mr.  Stophinaea  waa  not  praaant  at  tba  aaparinanl^  ba 
aaithar  aaparialandad  nor  diraaUd  Umi^  bnt  ww  ■mpir  mada  aeqnaintod  with  rratalt^ 
and  anvoNd,  wban  ooBflatad,  what  Mr.  Fairbaim  did  And  now  what  did  Mr.  Ailr- 
bairn  >  aperimMta  Aow  /  Ibay  bat  of  all  aonlnnod  hia  own  early  opinion,  tbat  tba 
atouriCj  of  Iba  bridgot  if  bailt  at  li),  mart  dapaod  aolely  apoa  tba  attfoonlainad  atrat^ 
of  Iba  tttbc^  and  tbat  tha  >ppli«*tii>B  of  any  fum  of  aalMonr  wooM  iattodaaa  into  tba 
'     ■    ■      -      ■  -■ ™--    -    -  „^f^         ■  ..... 


•deqnaej  of  eitber  of  the  aaational  fomit  m  tabea  (cjliodrleal  nr  alUptiaaty  ftoiq^t 
nt  by  Mr.  Stopbenaoa.  Tktj  M  Mr.  Fairbain,  after  aarafuUy  olB«r«ltig  alt  tbe  elgna 
and  i^aoptoma  of  waakaea  BhowB  by  the  moAiJe  when  ondar  itTnin,  to  reaommaed,  m 
a  rtronger  form  of  tuba  one  haviDg  a  rectanaaUr  lee^on.  They  bronghl  to  light 
tome  enrioni  and  anomalou  appaaraneei  aahibited  by  wroagfat-iToD  whanmbJeDl 
a  enabiag  loraa.  They  abowed  tbat  tnbo*  of  a  uoifonn  diatfibntiaa  of  matana!^ 
loaded  with  aa  i&oreadng  weight,  fint  yielded  on  tfa«  upper  aide ;  and  thia  /uf,  I 


calla  or  tobe«  wbartu  Be*  tba  aaoret  of  tbo  atnagth  of  tbia  eyitom  of  tobutar  «i 
(tniatlon. 

Mr.  Palrbalrn  tharafora,  raaaonin^  from  hia  azperiiaanti^ — Itt,  angKettadlba  raafr 
angular  aecliona  for  thetubeii  Sd,  d^woTOrad  that  iaiportant  and  baantifnl  aleiMutof 
'  engtb  and  liEbtnea^  tbe  eellolar  ariingeinentof  the  top;  aad  td,  aeminhilj  hiiliB 

nlbrthe 

_ ^ vKtrku      " 

tnbee  of  both  bridges  made  at  hia  dwd  ofBae,  and  under  hia 


line  the  fioal  abatidonmeDt  of  ebaiu, 

,  »lt«r  bo  wa»  appointed  engiBeer  wiU«__ ^ , 

he  worked  oot  the  detail  of  the  tube%  had  tbe  whole  of  the  wtrkiag  draitinfi  tor  tba 


tubee  liable  to  a  tonail*  etrain,  and  which  adda  in  a  m 


A  bridge  with  eevernl  ipana  of  nearly  EOO  feat  aacb  waa  wantad,  wbiob  eboald  not 
only  be  nnjielding  with  ita  own  nnrrainrilj  eDormoni  weighs  bnt  whieh  eheald  poaoel 
within  iteelf  inch  an  exeeeeof  etretifth  mi  would  eatid^  ma  inorednlowpnUio  that  it 
would  be  sbuDdonO^  Mfe  when  lubjected  to  tbe  •hoeke  and  vibratioa*  of  a  beavf  looo- 
tootire  engine  with  ita  accompany  ing  train  paaaing  aoroM  it  at  a  ipaad  of  for^  mdeaao 
hour.  The  aituationi  both  at  ConwBjf  and  IbeSUaila  ifford  ofaotaeleaof  aatraordlDBtT 
magnitude:  at  both  plaoei  tbe  eatuaneiweraof  gr«at  depth,  defying  tba  Ma  of  MaCoU- 


i>gtoMiittii|lfcaar«a^aoftlM%fidgNk  and  tiMtldw  wftdMdthroagk'wfthii. 
inp«tBo«itj.    !%«  UaiMl  at  BHUnnU  Bridg*  «nu  niDr«OT*T  tn  itrBUli  from  Ihor*  h 


■  fpAAj  iMigbt  t£  men  tbHi  leO  ftM  (rani  the  level  of  high  wrter,  end,  ee  ff 
iDder  laMiptntbb  the  obelado  whiill  Batur*  bed  raiud  to  the  pnigreM  of  the  enei- 
■  werk,  im  mAAWvrj  bot  ekeotUe  otder  wm  bned  ftoai  die  onntrollen  of  toe 


plied  with  i*  weU  hMwn.  'Oe  Briuanik  trnd  Oonwej  Bridgw  eiiat^  tin  pride  at  the 
eoDiiti7  vhich  powanse  llieni,  triuniphi  ot  tlii  constroetite  eHe,  and  immoriBl  moau- 
menti  to  Iba  bMI  who  %ara  aMociiited  in  their  obotriv^we  aad  exewttion.  It  ia  to  be 
defderediaeTarjrtapaat  thatjoaloiMHB  tod  riralriaaabaald  baTearlien^DdereiraQtB- 
atenaa)  «bare  ao  maah  ranown  and  merit  wm  to  b«  thvidad.  The  grandeur  and  bold- 
■eaaotUie  ooneeptian  vaaBobertBtaphaDRiBla,  bat  thenaritoof  thaaxiBlli»atn>«taHt 
the  iueDuitj  o(  tha  amutfaiMnIi  and  pniportioDi  ef  the  material,— the  dtaooTcty,  in 
ImI,  irf  the  Mbnlar  prioaiiM  of  eoMtniotion,— ara  WiUiaaa  rairbaim'a, 

JU  Ml  oUgninrtb  of  the  ramarkabla  iDtrodnatoiT  aiperimeiita  aad*  In  eonaeotiok 
vith  thtuTODdanof  North  Walei^  wo  Hnat  ragaid  ibe  eq«>llj  Itnponaat,  ttoogh 
Iwa  iinpaaing  tabubr  nrder  qratem ;  the  newand  aoiantlfle  diaaovetr  of  great  ao- 
.vaotagaa  to  It*  darited  froaa  a  peenliar  eombioMon  of  natarla),  appHad  to  the  almpla 
aad  genarallj  aaed  iMam  or  girder.  A  tubular  girdef^  aa  the  iMtne  laiplla^  laaboltow 
baaea  eoBatriMtad  <4  laalal  pbM*  irm\j  rireted  ar  faiteiUd  together.  Whra  •aUeatad 
t»  a  (raoarena  MUm  or  load  tendng  to  bf«rt  h,  th*  law,  whiidi  i*  appHoable  to 
•*erf  bedjr,  keite^idar  hollanr,  iaobaatrraUaL  The  fMitaof  thafirder  abora  the 
■antral  alia  ham  t»  aaraage  thaQMlvaa  to  a  roaialaaaaef  m  eanpHWreatt^  while 
tboe*  below  that  Una  ar*  Twkatly  anbjaotad  t»  a  fare*  tendMg  to  drwr  then  aaawlar. 
Tb«  eitreai*  difltonl^  of  wn>agfat-inin  and  ita  graal  pow«  to  fiairt  tanaloi),  wai«  wdl 
kaowDiandiQ  theaariierat4ig«aofUie  taqiilryitwaaan«Bi4aradfaaaiU«  and  fraqnaait 
affbrta  were  mada  to  arranga  tbe  paria  in  aodi  IDa*aac  ttat  thaa*  kaowa  propertiei 
might  be  taken  advantage  of  ia  both  the  upper  and  lower  ndaa«fllie||^nleivMt*TeiT 
*«|iarinenl  heflUd  tb*  insannitT  of  the  aonbivanot,  ead  natura  aooa  Ungtit  tb* 
aaoatntetor  that  bar  imariW  law*  ware  not  to  b«'  durcgarded.  Thia  point  being 
eaUUiabed,  «i&,  that  ao  diatr^otlon  of  tbe  matal  in  a  tnbolar  girder  eoald  ebann  th* 
-'■ -    *  "^-  ' *'  "^ " -  "   "-  "-'-•^-'  -■ aat  maitt  liea  in 


parte  bjr  aa  iageniona  avatem  of  faataoing  whioh  taaimllated  Um  atrani^  of  Iha  Jointa 
with  tbatot  tbe  Bolid  plate. 

Tbe  daa«^on  of  one  of  tha  bwt  eoMtnioted  tobnlar  glrdaia  wfll  give  the  meat 
•oireat  idea  ri  their  power  and  peaidlantji.    V*  aalaot  far  iltntlMtioa  the  btautifiil 


tai^  ia  S«S  feet,  Me  two  nain  apana  bein^  IB*  faet  »aeb.  Th«  width  of  roadvav 
between  tbe  two  main  girders  is  38  feet,  giving  ampie  room  for  a  donble  line  of  rail- 
way. The  width  of  the  aentrapier  ta  IS  faat,  and  the  tubular  girden  have  a  bearing 
en  eaeh  land  abotmant  of  S  feet  tig  004  repreaenta  a  oroaa  KCtion  form  of  the  main 
^rdaf%  aad  to  tbia  w*  nuiH  diraet  eapedal  attentian  fn  order  to  make  the  Mouliaritjaa 
ofthewratMnwMvndentood.  Hie  be^t  of  each  girder  ft-om  end  to  end  i*  IS  feet; 
tkU  parall«liaaa  ia  not  tha  beat  form  to  give  a  niaximaM  reafatanee  with  a  minimoin 
amonnt  of  niaterU] ;  bnt  from  the  graater  (aeilltiea  of  coDotrDelion  ia  prefembte  to  Iha 
parabolie  form,  and  practioBlly  the  proportioni  of  tha  atre^gth  ma;  be  adjoated  by 
varringlhe  thiokneaMe,  IniteBd  of  die  linear  dl mention!  of  tbe  parte.  '. 

7%*  SoMom  o/JA*  Oirder.—Vbt  bottom  ia  framed  of  double  tfiaknenea  of  Tang  rolled 
plate%  eo«B«et«d  together  in  the  manner  bereaftar  dewribed.  Being  aubjeeted  aolely 
to  a  teaaile  atraia,  Iha  material  ia  eondenaed  u  mneh  aa  ponible,  so  at  to  aaaimilata 
tbatpartofthettmotnratooneimbrok^nBoTid  iheet,  which,  if  prnoiinable,  would  ba 
the  beat  dhtribntioa  of  form.  Kneh  plate  fa  18  feet  long  by  18  iodiea  widt^  varjina 
iBlhtakBeaiaoaoMiBgtolUpoaiiJon  frnni  Hie  eentre  line  ofeaijh  spaa,  where  thegreateM 


itizecyGOOglC 


nmuam  TIIBI1I.1K1 


=5^ 


■r— M^ 


..„„.«.  nGoogle 


ne 


FJJSMIlIfn.  ffUIR]!  Aft!  MBOOBii 


TJuSidfi^lii  ffindn-.— The  lUls  pUtei  «r«  1  feet  widt  tbnnighoD^  and  of  aDifona 
thiokDeM,  «ZM[H*ig  fet  Um  immitiito  Dushbnrbood  of  tli*  pien  and  *b4itni«ato,  Th«r« 
Uiaj  an  tfniigUieDi<lMd  ttiffkncd  b^pHlwi  of  Mrong  T  Iron,  to  offer  m  doe  reuaUiite 
to  Uie  dead  wdf|bt  of  tlie  girde*.  itMl£  IThe  jointa  are  madl  viUi  nt«mal  eoTering 
plate*  4i  InoheilHdt; and luterdhl  riba  of  T iron,  wbich  aufflce  to  keep  the  Nde  platei 
rigid,  and  enebU  tkam  to  aoaonvlUi  tlnuf  dutjr  of  Mparatib^  tlie  t«p  and  boUom  ef 
tliegirder.  .,  ^     .     . 

.7%t  Ibp  e/ Iha  t/irier. — Id  thla  part  the  prinotpal  notel^  aad  in^nnitj'  ereobMrr- 
eble.  AuD^a  ibect  of  into,  lUa  kJkeatW'faper  i*  oarilj  pat  oat  of  ehapa  by  a  eom- 
praative  (tnua.  jll,cruinple*up,  and  at  one*  lo«e«  all  power  of  raaiatanea.  Aabeetof 
oommoa  writios  puxr,  vhioh  whan  placed  on  edeo  will  nearlj  auiport  itielC  Vbaa 
railed  into  a  ojlEadtr,  mj  of  I  Inch  diameter,  wiH  urr;  a  oonildtHble  weigbi  Id 
the  Mme  tniDDer  a  ^ven  aaotiooal  area  of  platii  if  plaeed  Id  Oiat  ahnpla  form  ih  Ibe 
top  of  tba  Trent  gilider,  woDld  erornole  up  with  a  oemparalivelj  tmall  wei^i^  bnt 
«ben  diitributed  af  oardiog  to  Kr.  Falrbaim'a  tnbular  arraageuent  ft  oftti*  estraordi- 
saiy  redataaoe  to  frmpraaaion. 


L-i 


M 


The  Talaeof  tbii  arrangement  will  be  Dndaratood  whan  ititatatedlhatDatwithatantl- 
JDg  the  iDperior  tetkaitj  el  wronght'irDn,  a  wall  ovD*truoted  tnbnlar  girder  onljr  reqniraa 
an  exeeta  of  eeotioilal  areab  the  toporer  the  bottmn  (^-JL.  In  tb*  IVeot  girder  (aee 
/If.  604),  the  lop  etimpartment  ii  t  (eat  1  iaeh  wide^  and  lit  ioehei  4«'Pk  divided  I^.a 
Tertieal  plate  Into  |wo  reetangnlar  oalla  and  all  flrmlj  ooDoeetad  by  ifTet^  aDd  L  iron . 
Ihoae  angle  irooe  ciinatitnte  important  aleoienla  io  ila  etr^nglh.  Binea  the  eonatmetion  of 
the  "n^nt  bridge,  l{i*  «o«t  of  eenatroetioB  of  tubular  glrderehwbeeb  naocb  diminiehed  bj 
adiffaraot  arrangcfnent  of  tbepartaofthe  topoon]paTtiBent,aa(bowDiD  the  following, 
Jiff.  EDA.    Hie  for^  ia  eqnally  powerful  is  it*  renatano*!    When  the  apan  of  the  brid^ 


"Baate*  1'^  or  i06  feet,  tBe  fop  baitf[nrtineia'b  airanged  a«  ahowi)  Id  i^  BnT/ttrRl 
when  it  1*  Wdereo  fM  a*  ahown  Ufiff.  BM.'   H  itttt  be  DoHMathat  t&  ererr  «m  dto 


MBfarth*  filf^iirf 


n*  Omi  Amu  d-  OipporM  oft\t  JtacAM^.— TIuh  «r«  nntrdlj',  tad  ovgU  fa>b« 
nafrmallT',  mid*  of  Iron.  In  the  Trait  briilge  thej  wg  tdmi  hollow  or  box  b«Biiii,  m 
■bown  in  ths  inoMtd  Agar*,  Jig.  60tL  Thir  MDitnotion  k  now  mueh  «i)npl«r  ud 
•qtwllj  good,  tbuj^.  Ua 

BtO  7Ka  JMfrh'n^.— Upon   tli«  Jodlaooi  Tm- 

_^  tcoingi  ot  tlieplfttci  tonthtr  dopandi  i*, 
—  m  gr«at  mswure  tlia  uTetj  of  •  tubnlftT- 
K<ri)er  bridge.  Tiit  tjiltta  of  rivetlni 
followed  in  the  Mverd  parti  ibould  hero 
rtftreoM  to  the  ilrain*  whleh  oeonr  in 
IkoM  pnrti.  Thkt  *r«  (Mbnfeall^  Mlled 
"lap  Joints"  vh«M  tbe  mmU  of  Ui«  pM« 
«TM-I*p  e*ali  otlur,  snd  nf«  eonnaat«d  b« 
»  niwie  ra«  -of  n*«t%  (*id*  Jig.  <ll{> 
•honldf  be  avoidfd  in  everj  p«rt  of  tin 
■tructure,  u  they  have  b«en  proved  tt> 
be  weak  ind  iniiafficient.  Ur.  Fnirbum 
(PJU  »iMM  pM^  iL  1851)  jiivei  the  nliM 
of  lingls  and  donble  riTeted  Jointa,  u  Tp 
and  A«  r**pMtiT(l7,  tb«  aolid  plate  bdn^ 
'  4M»ned  to  b«  loa 

I'BnUjrint^  and  Mvarlag  plaU*  an  OMd  tbrdn^hoot  the  girdw,  the  leaglh  and 
■utitaiuad'tkM*  noreriag  ^mIm  a«d  tbt  nanibw  ftf  liTtk  vsaiBg  Msorduu  lo  ntit- 
Btion.  In  the  top  compartineiit  tba  eoda  of  tb«  platai  hiving  bMn  oarifullf  SUed  to 
•uh  other,  10  n  to  take  their  pnrUon  of  the  itraio  the  monient  the  load  b  applied,  ar* 
CMinidby  itnpt  ofioflMMt  width  !•  rao«Ti  a  danUe raw  of  HT^a,  •naoDoaAi^fo 
odAelaiat,  tlHK  H  dinwn  in  fif.  tlS.  Thu  aivangeoiant  eSKtoallr  pnkadtiiaB* 
iMk  •bat  aa  indiaatad  la.fig.  eU,  wbieb  would  aaaar  w*r«  tlw  hp  Joint  uaed,  and  A* 
Mid  wrj  p«Bb    !■  th*  lopi  tha  rivala  aro  pmmtSLj  qnaad  I  inotui  i^art  fhw  tMln' 


„Goo<^lc 


^  i»Mwf  •>M>Mn*d,'4nttAri-«rriMpl«ilhp«  wetting' Dm  t«rt{(Mt]4Into  M  a«  rid» 
pUl«%  inndfl  T  iron  ban  Bra  omiI  to  alKrn]  itiffnM^  and  prcTent  th«  imrokek  of  tlt« 
top  M>A  boUom  lt\da  M  Bli.)    lliui^  tba  rireta 


deraliua  Df  lb*  prdtr  Um  •p^awftoM  of 

'  la  ths  boUom  ad  uoaodiiiglT  inganiooi  and 
beautiful  •iranganant  of  rivebiw  haa  b«an  ia- 
ttwlna^  bj  Ur.  Fairbairn.  It  u  aridanl  that 
tejalk  tw*  fUlik  t«g«tbar  ^tKaaa  ivo  plataa 
bvinf  to  reaiirt  «  fane  tending  «onitaaU7  to 
■fparate  them)  a  nrtain  tininbtr  iM  rivsta  «r  pna 
•^  rcqoirod,  and  liooordiiig  to  the  old  ijiifni  of 
Jniatinb  thew  rir^la  were  plaoed  in  unglo  row* 
done  Se  edge  of  tli<  platea,  baing  b  ractathar 
jh^Ul»  JWBtr  -  ^-~'-  '■■■"  '-■-■-    ""^ 


insU  buU  &dIl    "Siippaaa 
o  %«  eich  3  feat  wida,    -  ' 

I  ingh  thick,  and   that  to  ooDnaet  Uiam  i 

diaa   -         -    ■        ■ 


the  platoi  iny!^.  E 


idvaa 
m  tliar 


ws  tranted  IS  rinta,  eaeh  1  inch  diaoieter.  It  i«  evideut  the  reaiatinc  ^*en  of 
w  plhtM  are  weakened  axaatlj  bj  lh«  amount  of  materia)  punolied  oat,  in  tbfa  eaaa 
■a-thtn^  the  eeob'an  of  reeiatanea  boing  througb  the  line  a  b,  and  not  tfarqngh  tk« 
'  Bnt-ff  thwe  lATiTcta,  iDltewIor  being  placerl  alt  parallel  with  the  Joint, 
la  riiDWD  ia  Jiff.  6tt  and  eor«r*d  viUi  long  "'euTering  ^t«^  iiwtaad 


of  "Mrf^' it  I*  eqaillj  evident  that  thej  are  in-thttpadiion  eqnaltf  flttATto  tMr 
iUtr  of  jatning  thu  platen  and  that  die  pnnching  hoa  weakened  the  raating  powma 
afttlapbtMoaljjIj  instead  of  )■  Theae  proportlanl  will  ^il j  uplatn  tba  aariag. 
in  material  and  weight  whiek  Jtr.  fairh*irn's  "ohadQ  riTetliig"  haa  effected,  and  tha 
Mlowing  figura  of  the  "  bottoi^^niht  Trent  bri<%«  will  «how  how  it  ia  nraetiaal^ 
afipliad  (j^  fil7.)    The  Joi^t^W  Iha  ok^a  irona  &  the  tiotlom  are  aUo  JoiaUi  Ij 


baftk«f  tho  bottom  of 

Mtt  bri^ia  it«be*t,Md  *»aat  gaatt^  aloptadfora,  „ 

%nMO^Slff,  SW)  wlU  iadiaata  BadlflaatiaM  af  th*  tj*mk  vUeh  ban 


^Tor  in  aoma  qoarten. 


fcOowiM 
ra«^H3 


.nGOLWlc 


^Dg  kflw  A  T«n  propartlM).. 
iti^bDtioa  •!  lU  »*t«riaV  tM  wba* 
tUld'bi  MHrrpmuon  uid  tb«  hottoaj 
a  Dem-ljr.aU.materisk  oBer  aMquat 
unloD*  dstarmlna  tfaa  exMt<id>tiT« 
I  Bovar  of  oHt-iTOB  to  aompwMflB 
eij  to  eitMNtoQ ;  but  Mn  Fktrtaiia'l 
■  fa  Um  "tdlulu  tap*  bu  Mktlad 
p«  and  WVy"'  of  tabnltr  bMm*  in 

■ortioDi  for  tnbolu  ^rder  bridgei  of; 

«ngtli  of  tnbnlu  girder  brldgH  Itia 
lad  manjAbU  defviiden,  andRMjr  b* 
irr^  it  am  on  tba  right  «id« — that  of 


eapaatlT*  of  Iha  weight  of  tka  gii4«r 


r  tha  partiedar  form  of  girdar,  and 

veil  proportiotied  gird«r,  haviag  tlta - 
md  the  chain  ri veil  Dg. 
t  de<«f  ibed  wa*  aaoartainad  to  tw  SO. 
one  wT  tb*  apaaa  of  iIm  Kant  biidg* 


uiaiiizecyGoOgle 


*» 


FUBBAIBNS  TUBULW 


ap» 

°Ta«^ 

«ir~ 

Sas?' 

F-tl.. 

T«. 

bdlH    ■ 

b^H. 

IMS   b. 

m   0 

180    ' 

14-6S 

11-ot 

1      4 

W     0 

SIO 

11-W 

irai 

S      8 

«     0 

MO 

1S-S0 

SMS 

46    0 

no 

>!*» 

16-68 

SO    0 

100 

14 -SB 

18-44 

8     10 

W     0 

sso 

8681 

SI -18 

M    0 

SM 

!»-M 

84-18 

as   0 

8M 

81-89 

le-w 

TO    0 

410 

8418 

89-81 

76    0 

490 

86-S6 

,     48-61 

80    0 

4M 

St'OO 

46-60 

ts    0 

610 

41-44 

48-84 

»0    0 

640 

48-88 

Sl-IB 

<     11 

as   0 

e1« 

4S-81 

,    M-OS 

100    0 

600 

4816 

A6-88 

110    0 

«» 

68-88 

«a-6« 

i«5 -o 

•    1» 

68-60 

U-lf 

,  »?ra 

23 

68-88 

18-M 

140    0 

68-26 

19-88 

ISO     0. 

•OD 

TS-tS 

'e«-8i 

TiBu  ihowing  Iht  FropDrtion 


•p-- 

'^^r 

*ISK 

«s? 

MO 

■90O0 

no  0 

lOM 

96^ 

in-6«    ■ 

11    4 

ISO    0 

1080 

101-86 

118-18 

IM    0 

1140 

108-88 

114-88 

11    8 

100    0 

1100 

111-SO 

181-36 

18     4 

MO    0 

1100 

119'18 

187  «I 

14    0 

ISO    0 

1810 

11MB  ■ 

144« 

18    8 

BSO    0 

1880 

11948 

160« 

16    4 

MO    0 

1440 

itaoo 

167'S0 

'     seo   0 

ISOO 

140-6> 

164-08 

160    0 

ISSO 

146 -IS 

170-88 

no  0 

leso 

iBi-ee 

177-19 

18    0 

180    0 

1680 

167-60 

I88-7B 

IS   9 

190    0 

1140 

188-U 

190-81 

]9    4 

800    0 

1800 

16876 

196.68 

10    0 

to;^.  604.  it  wiU  b*  obMnad  t 
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164-6  tOM 


H  tli«  weigfat  whleh  a  tabular  girdar  164  tttt  bctwetn  lli*  inpports  will  oarrj  tm- 
peoded  fnun  oQcpoiat  in  tlu  centre  before  frnotur&  Sow  the  actual  weiglit  of  tfala 
ciTJerit>eirl)iinaer10ton^  acd  it  maj  aafelj  be  anerCed  that  no  ottier  roitn  of  construo- 
UoB  wonld  give  ao  faTonble  a  resalL  The  eentre  breibiag  welgbt  of  od«  girder  boiag 
S64t  ton*,  it  would  oarr;  T!9  tooa  eqnaTly  diatribuUd  along  its  entire  length,  and  thera, 
being  two  main  glrdera  to  the  bridge,  tbe  □Itioiate  strength  of  the  atrueture  l>  in  round 
tt  woald  be  poaublt;  tj  botb  line*  of  railwiyr  beii^  aoTwed  with 


ling  two  main  g 
imboT^  1,600  UK 


FinaAttrfB  tuwulas.  nunm.-  osi 

h««>'/»»ufc>ri».to^<*«k«J«na«hrU(t«<rf>b— t2«>t«ri««t»i|->«iid.U»«ttnrf 
tki^  Md  «•  Ibn  wa  tkaa  ■■  ■  nwgia  of  Hmi^  of  ■•(  tii>M  tlu  KTMtMt  poMOila 
Igad.  EaglBMim  diflw  In  mtaitM  u  ta  tba  «raai  •(  rtrapsth  whM  it  ii  dwMbU 
tftat  rni««j  rtriMtwM (Imiim  pswewi  MmcamNtMlled  with «*«ftM  lor ui  ultimata 
bnakiag  Mnagth  ••  Ikna  twM  tha  load;  bat  with  a  tBaui—tiirtly  nalriMlmatariit' 
as4  oM  ■wmrtf  liiUa  to  4«l«riMBtlaa  &«■  ataa^hario  hhianfii^  tha  iMgar  aiooM 
ii  tbe  batUr. 

0>  tha  iliMOTM;  of  Mr.  Fairbwn't  aallolat  unagWDMt  for  tba  top  oompartiiiMt  af 
tha  OoDwn  aad  BritaDaia  Srid«%  aaTaral  abla  mathauiatiaiaBa  adToaataO  tba  iatro- 
daotJon  or  bo*  arlmdrioal  isMaid  at  raauagolar  e^k,  ai  baiag  a  baUcr  diattibatioB  of  - 
tka  raatarial  to  tuiit  tfai  esoiBNMiTa  atrHa,  Hr.  Fatrbaim^  oligiMl  viawi  irara  ia 
tba  naa  diractio^  bM  vato  abudoMd  on  toaoMt  s(  tbo  oaMpttti^  of  aoaa«uatio> 
■•4  Um  diOoaltia*  of  nwaalMtar^  asd  it  la  aDrioM  to  >o(iaa  mw  tbat  wiboMinaBt 
a«*oltO«  foTartigMMB*  bar*  OMtinMd  Iba  praatiaa)  aagiaoM'i  ilew^  and  ihoifii  (bat 
Um  rMtaagolar oaUt  ara  laparior  in  atMagtk  Ur.Tau  «H)OwallT  Ittoa  ingaalooily. 
■fgMK— "TbaoalltinatraaaTaMeitoviBiiDdatigoa  diffwait  kind  of  alraia  lowbU 
th^  aM  aaljaatad  to  in  •  aivpla  aroAioK  fbraa  tt^uHj  dinribntad  eiwr  tli«  MMioD  of 
t)M  tuba,  la  thia  MO*  all  lb*  part*  erf  lb*  aealioa  ara  oquallr  oomptMaad,  and  it  it 
r*M»aahla  *»  oonJada  that  tha  bait  form  of  aaU  wiU  ba  tbM  to  »bi«b  tba  natarial  ia 
aqnallj  diMaat  horn  tha  aaia  of  praHora ;  bot  tha  caaa  of  tnarm**  rtrain  i*  Tarr 
dihtoat,  t>«  MffiT  H^  wAwwi*  rta  frt»it¥  rtrai%  and  af  the  otliar  |M>ta  that  wbiofc 
M  Daanat  dw  Mtoral  Bii* of  tb*  baaai  mdMRoiatha  laMt;  ik  thi*  aaaa  Utarafora  tb* 
^itarial  ia  tha  iqaaia  tttU  i*  rrwitrinilij-  Aabibatad  with  rvpatt  to  tba  alia  of 
--„  baa^' 


n«i>«raMfi^^2bMar  tfMtrt— OathtabaodtkaraiaaaTatbatBTan  lini 
sniananee  M a  Ub (or podti** aMartioB.  TbaMoaabemodoaU  thMifnaeMtad. 
adbalB  of  DzidatloB  tfMM  tha  wros^tJrOB  plalaa  and  rirata  woaM  apoadil*  ba  | 
•    --    of  v*rjf' ■■-     "-  "--    ■'  -  *  -'  "  - ^— 

of    WMMR 

■  of  pah  (f 


ipaadily  ba  pfo- 

iiniiiiw  wttoha,  ~Oa  tho'otbor  hasd,  Nmm  ara  mbqv  WMtiae  •>• 

nub  •«  iroa  Mf»  and  otlwr  Tanah  MwpaMon 

and  atlanliott  ha* «  witteood  tba  wawaDdtaarof 

.  ..  _  By  >«rioaa  Jipafemaat  af  thair  pow«w  of  miltana*, 

for  pwiodi  of  npwaid  <d  tUi^  ^aan.    It  vlU  li*  Mtiaod  too  that  tabular  bridgM 
liava  baaa  devped  with  ao  «ipiWal  vf«w  to  tba  aaaiwt  aanaa  to  aTary  part  for  Uia 


.  _  g  ooat  of  a  tobolar  girdar  bhdfca,  ong  of  thair  moat 
important  reooramiodatiooa  mo*t  not  b«  oTarloobtd,  Tii.,  tbe  iOTii^  wbioh  thcf  afford 
in  tba  oooftriMtiMi  of  .the  mubbmj,  abalBaoU,  aad  piw*.  For  «>ampl^  ia  tba  br- 
niatioD  wf  a  bridgo  of  ISO  loat  Wtm,  if  eaat  voo  or  itoBO  b*  IbaBBtarial  omplojad.  Tart 
aoau  of  noa«7  wooM  ba¥*  to  t>*  *:q«nd*d  ia  Ih*  formatiaD  of  poadorooa  aad  iolid 
abntaeota  to  rMttr*  tb*  ttanxt  of  tb«  areh  nod  ila  load,  iib«r«a*  villi  tba  girdar  bridsfl 
t»o  Mmple  wdl-non*lfnat«d  waBa  giriBKabaariimof  Itoot  Kf**tto  tbaaBdicf  i£b 
girdera  la  all  that  ia  Daoavaiy,  Ui<  ^rd«a  dianiaalTaa  raaaiviBg  a&d,iDHBlBiBing  tlM 
akaia  due  to  iIm  load.  Tha  man  iron  «»p«r«tnMtBr*  may  IhM  in  aoma  aa««a.«ppaar  - 
atmtlf,  but  whan  tha  wbol*  of  tba  a4]'*M>>  of  *  bridg*  ar*  tafc«a  iat*  aoaddaratioa 
thare  ii  parhapa  no  othar  lovm  of  yowlitatftw*  vfaidi  aan  oompat*  vllh  tba  vroagbl- 
iroD^rder  whea  tha  claar  apaoaasoiadalO  feat  !■  <*tio>at)Pg  tb«  aa*t  of  lb*  IM 
•upsiWrnetur*  it  maj  ba  aMnmad,  wh*D  tb«  tiIb*  «I  manafantntad  iion  i*  at  as 
B*ara^  ratA  at  SOl.  p«r  ton  wa^t  Ssad  and  eradol 

General  AAcatagit. — Tha  loor*  promiBant  adrantagi*  ot  tb***  inganion*  atnotaroak  ■' 
Tia  lightAcai,  riraaglJ^  laowtty,  and  oeoBomy,  haro  Imbb  rafarred  to  in  tha  tettfpABg 
rsnarfci.  In  additFoa  tliaf  ar*  a  ready  retooroo  to  the  angiaaM  In  loaaliUaa  iHiaro ' 
ha  i*  limitad  fotipaoa.  Tho%  is  eroaolacat  a  low  Inal  a  mao,  riT*r,  or  aiaa),  a  btiobt 
ofls  inohM  fron  tba  bottom  of  tb*  bri^  to  the  laral  of  tbaniadm^  winaoffloa  for 
Bwid^  of  bridge  whi«b  will  adoiiLaf  adouUoliMof  railw^  d>  ordinaty  tvopifce 


Again,  tin  itroetnrea  ara  iaaxpaBaiTely  faad.  Tha  ^A-eiit  girden^  for  «xaiapl«k  - 
gr*  aonelmotad  on  tha  railway  ambaBfcment  oloaa  to  tbo  weat  abutment  of  tha  . 
btidgt,  and  drown  aoroea  to  their  pemanant  plaaea  witlnat  the  ezpenaa  of  MeBoldin^  i 


dw.   in   tlie   rivrr.      Um  maia  girdon  thereMfM, 

itreagUi  of  the  bndge,  form  parapeta  aad  protaation 

Id  (wDBliiHun,  it  may  b*  elotad  tbat,.*lthoBgb  de' 


addilioB  to  femiDg  tha  b 
thatraSe. 
lOBgb  deroid  of  the  n 


aligaoca  of  the  atou  ardi  or  tba  Uity  ligbtov*  of  tbe  pneManan  roadway,  tba  baaa^ ' 
of  a  tabular  girder  bridge  eanailta  in  ita  tiaWkJnwa  and  iU  a^rident  £ta«ia  far  tbt 
work  it  ha*  to  parfana, 
3^  Bmbox  oTn  m  Bsan  n  Couomk— '>I>pTijig  tha  ooane  U  aatnaii,  IH^ 


..joylc 


088  EUBBjUXfTB  TDSD  L ASf^BUSQIS. 

Mr.  9kMwlra  irf  Kandiaatar,  wm  iodocad  bj  nftrmtaUOam  mi 
B  hirii  offMal'  fDoettoDuy,  to  ppopoM  to  Ui«  Praaian  QarMMtua 
bii^ia  aaroM  ike  Ehine  at  CalegM  oa  the  tabutar  prindp|«t  Tbi 
~'    iMppnibation  ol  tiie  adcntifle  varid  at  Berlin,  vaa  MDotion 


_ _  .    , .  „  16  of  eonimuD)oation  ai 

hihl  arrirait  at  thi«  aondtnioD  altar  jcn«  at  pMiant  in¥««tiBatiMi,  : 
all  pnrtM.  tli«i^it  aaniaw)iatanfi>rtanate1vebaBMd(iiat  bladinv 
Ttara  too  lata,  to  that  b'a labors  which  tTDiiFrlhiTi'liMnBttb*  hM 
Lara  unW  aarved  l«  illuitrBta  a  }ab  tti  ISGO,  Hcrr,  in  B^aof 
dMiod  oftha  natnr*  of  jobi%  but  »a  qneiition  vhMher  any  mora  eM 
avar  tiaen  parpelntad  in  oorpalmiaatdajsof  oonnptioa  Aaalbaal 
Mand  Hcrr  VaDdcr  Bejdt,  in  whoaa  paper,  if  w«  ara  not  niatb 
%Rwnt  of  the  payntant  of  AfiWL  to  the  aditm  of  ttia  '  1im«^  bj 
meat  firat  appurad,  to  boliMr  up  die  Mhame  of  H.  Lanlat^  and  t 
npon  that  of  Hn  Pairtxum.    What  nattered  it  that  Baron  Hum! 

Cnyatcal  atlanee,  tirlMl  iritli  Ur.  Kiirbain,  or  that  tha  King  of  F 
tpftf  mHiiPtit^  bad  graeii>a*lTaitend«d  bia  royal  proteedon  to  tt 
Wm  nut  U.  Van  der  Ueydt,  B»dlba  whole  armj  of  tha  PmaaiBli  bare 
iiLegion,amf«d«ntheotheraide)  Mil  tfaeBnglidiaehmiaBiM 
it  irka  to  ba  tmotJHred  to  daa  $orm  wiU)  tlia  oiuhion  of  twraanan 
iraa  af^intad  to  tnqnire  into  the  Englnb  tubular  (wi^aa;  asd  ^ ' 
BoppoaB  that  it  eoneiit«ill  Vfhj  of  Heir  Oberhauratii  I^nta  Mrnaatf 
wnt^  after  dne  dallberatioa,  tet  off  for  England  on  thair  ■Maatifie  i 
ve  detail  at  length  the  wandaringaoftheaeduainviriaf  bareaaoral 
in  En|i^nd-~ho«  tbm  were reoei Ted  wtlh  marked  oovrtea^  byllr.  ] 
aaw  iJie  Conway  Briiigav  tha  Britannia  Bridga,  and  olbarattnatBraa 
in  LiMashiral  Suflea  it  to  aay  that  thay  wan  qnita  Miad  to  tl 
bridge%  and  made  tiielr  report  dead  agalnil  tubnlar  bridgm  and 
auapenainn  brfdgea— «  rsport  which  waa  adopted  bj  tba  gewaa 
by  Harr  Van  dcr  Hejdl,  wlio  fcrihwiHi  iauied  hia  famooa  »otJ( 
aogineera  of  tha  whole  world  to  aampete  for  tba  honor  of  oontribn 
tion  of  Harr  ObarbaoMth  IjODtae,  whoaa  plana  have  been  )png  ui 
H.  Van  dar  Heydt,  aod  b  all  pntubUity  will  ba  nUImately  eania 

W.  Fatrbaint,  giq,  to  Saron.  HmnMdL 

**Uj  daitr  Baron  Humboldt,—!  gather,  from  an  artlala  wbieh  be 
ID  tba  "Ilme^  newapBMP,  atpd  from  a  eommaniostioa  whidi  hie 
dar  Heydt  liae  honored  me  wilb,  that  •  most  nnbrtanata  daoMon  1 
the  authariiiae  at  Beriin,  with  releranoe  to  the  important  atmata 
tended  to  Mnneet  the  oppoeite  banka  of  tiia  IUiin«  at  Cologne.  It  h 
fbrtnne  to  hare  been  evnaalMd,  nmny  month*  ago,  oa  .tna  ant^ 
bifdge,  and  to  haTe  viiitdd  Berlin  far  tha  purpoae  of  anbmitting  mj 
da*  to  Uie  warm  reeoranMadotioo  which  emanated  irom  oar  eioe 


of  Pmeaia  in  penon— 1«  make  known  aa  widely  aa  poaa'bia  the  in 
which,  in  mj  apinion,  attach  to  tb«  limitedprugrBrnma-wMoh  boa : 
Itwn  Die  bnreaa  of  tha  Hiniiter  of  Publie  Worki. 

"So  t»r  at  wotda  can  be  alJowcd  to  eonvey  an  intimation  of  n  gei 
Tan  der  Mejdt  aoknowledsad  at  tbe  n)ase,on  Uia  Ix  of  KaTemb< 
tare  riraold  eTar  be  allowed  to  eroaa  liie  Rhine  wliiidi  wa*  not  ealei 
parfeat  aeoRrity,  tbe  utmoe*  requiremente  of  tha  most  ealaadod  tral 
aontiligenciea  of  great  military  eperatiaiM,  Tanr  own  anlargad  i 
prompted  ynu  to  aakDowledee  that  the  design  (wbioh  at  that  tin 
saaetlun  of  tba  oathoritias)  Wee  totally  unfit  for  tbaaa  porpoai^  aad 
panaion  bridge,  owing  it*  strength  to  a  fleiilila  eatenarr,  waa  iliadeq 
of  heavy  wttighta.  But  when  !  •nbmiHed  the  reanlta  whi<A  hod  a 
this  aaa'ntry  ^  the  judieiooa  appiKation  of  a  matatial  QBtil  raeai 
atroatnrea — when  I  announced  the  anooeasfa]  realiaatiofl  of  oBe 
•aptiona  of  modem  timea — when  I  etated  that  tidal  atrean^ 
Cwway  knd  tha  Manal  Straita,  hwl  been  craaetd  by  aotid  and 
■rfaliormcnaepan,  whioh  wtraaapoblenevrrlheleaeof  aaabinii^ta 
possible  strain  that  the  heaTicat  railway  traffic  eoald.  In  praetia* 
when  I, bad  ihom  U«t  iki«  MW  principla  of  avuNraatif*  m 


,,l,:e;.„GOOgle 
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f  Tioy  Tev  ind  eomp«ntti*alj  hiwU  |niin  in  ihk  itrwas  and  tkM  aDuwiaf 
lawfcg*  of  Ina  tiaiUp  rdb  in  tb*  Mwrn^  asd  'obri^  tW  ImM  powitil* 
«  in'  rifMBf  fa»d»  knd  bmkiag  up  of  t««  in  tha  wintart  ami,  ahovw  ^ 
had  pruTad  that  a  MnraUira  to  miMh  Miparior  Bootd  baaraatad  and  fUai 
ni>y  BDBaiMUr  bdaw  tkat  wMab  bad  tiaaa  diMbdad  far  >  twj  ini|>«i^ 
—I  eonfeaa  I  wM  Dot  praparad  to  find  ths  HinUtar  of  an  atili|{btMad  attd 
tae-lbt   aMJiUira  •(  Iba  werid  at  larpa  to  parpatnala'a 


B  wannth  '•illi  wbish  I  addrcM   to  ym  tbk  T 

"-'  '  v«HMtn«  aa^  (ba  Maadih^i  vhaab  ;•«  wir*wiTaiiy 

<urM  ak  fcrciUfM  I  oao^  Iba  MtMornr  of  tlia  a«> 
Va  IiTa  in  titnn  of  progran.    A  aalantMa  diaaanty, 
17  kiad,  eaaaot  ba  eonflaad  to  a  paatieMlM*  Inealitj  or 
■MtajK.  It  hBWMua  at  ooaa  thk  pr»p«tj  ef  all'  Tka  aoMannltj  ■(  Kaowl 

1.....^ ^  ^j  aatioOal   prvjadiMa  aad  aotipatfiia^  aa  it  it 

■'     -^ dI  pMoa  Md  ga«d  wUl-HOMt  rMa  sTtr 

J  (umaeratin  u(j««tioafc  FuwatuaHty 
•■■ay  m  aar  laiarannBMniaatiant  baTa  baeatna  Alaoat  iamtiali  of  mn  a» 
:  and  U  tfcia  iMtaiMF  dl  Bnopa  aaj  ba  laid  to  ba  iatara^adin  t)ia  aoinplBb'on 
aUkbt  ajMaat  vhUh  will  ImTua*  tba  FruMUn  doodnlona  bma  ona  MtraoiiH 
■tber. 

I  now  let  ma  point  oat  tha  laiaaatabla  inpariMlieBa  wbich  cbaraatariaa  tba 
■'■  pRvnMnma,  a*d  ilia  IhuttMioiii  and  raqniraincata  -wbiah  wW  JkataaHf 
d  lb««Aj*taof  loaaiifgaBiat,  and  datar  tbaaa  of  axparianat  and  rafatatioa  fraaa 
K  at  all  DpoB  tha  aoropolition. 

u  an  aipMH  aondJIioB  af  Ifaa  tabaaa  thai  tha  nilwar  aanmniaaliaa  ia  doI 

«antiHiB>«<  aad  tba  publia  will  tbarafor*  aoatioDa  to  lolbr  t&«  Annqjraaaa 

mBTaaiBDaaof  aoBaidaraUadalajt)  forit  laaf  ba  tafaJjmd  that  tba  fnip««al 

it^tratb^  a  train  at  aM  tarauana  and  drawhg  it  awea  la  tba  olltcr  !{;  men 

■a^  Ut  ^  bi^  and  bonr  faj  hanr,  will  <dhr  aqu!^  if  Mt  gfaaler.  obaladaa  M 

\  Joaraef  tkan  Kia  eairiinf  tpttm  don    How  Mooh  baltar  woaM  it  ba  that 

Mm  bIhmU  aanbodj  within  ittalf  auab  aWmanIa  of  atraagth  and  ditrabiiity 

lid  aflorA  at  all:  tinaa  aad  in  all  a«Mo«u  a  aafa  traoail  to  thoaa   lueaua  U 

itioo  wbieh  ooaatituta  tha  wondar  and  glory  of  tba  agal     Inataad  of  ansh  a 

n  QorMnmaiit  aaaeliae  tba  (ra»- 

Uah  woald  abodd*  at  the  vaij- 

iMBt  Map  in  and  fariiid  iL    What 

^  aat  *M  thai  will  parmaMMlIj' 

Iwaan  tha  Utah  «f  Oa  aiWng 
■tandad  biidga  ia  too  great  la  b« 
f  iMglL  na  obJMtion  ia  poraly 
doB,  that  tha  tMaanarr  gMdiant 
with  gMA  aMa  in  tba  eounbr 
'  tU  A&4a.0faftpalla  llna  ia  at  lb* 
■out  diSa^y  ba  riatihid  tif'aiiy 

ntfaar«f .A*  daa^n  lor  tha  cMb 
«n,  that  it  tooaid  More  tn  inao»J 
ifcxiUai,  duraU%  aad  baMtiolaa 
r  tha  bridga  ipropoaed,'  wirb  Htm 
lOO  awL,  eqnallj  «tfribiitad  otw 
)ga^  with  fan  ipaai^  S4,0M  taa^ 


a«iUa  «MlUtT  ta  Iba  ndriMtlaa 
"m*  train  at  anjmetl,  aad 
a  n»m  aad  to>  aaa,  may  ba 


wUah  hBTa  b<«a  ai 


.,j,„.et.,yG00gk' 
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"  My  leW»r  tii  «tfiii«d  »  wwh  graMar  UngA  than  I  li  flgrtr  «i>ti<ifart«A    Ht-mX' 

^  to  Torwinl  you  own  fondblj  mpr—td  vkwi  on  th*  wd^Mt  cf  a  fiaed  triigi  - 

Muit  ba  n;  apologj  lor  it.  <  .     i  v 

"  With  aa  •n>ra«ea  of  ny  prafbtiiid  Mtiia,  and  witk  bMt  wiAta  fcr  your  Mati»wA'> 

.  Baliara  ■!«  4*  homuiw  ipj  Aaar  Baran  Hu^oU^  jnar  VMf  UtUal  aad  tbji 


i^ifr  J>r<ip«rfiM  •/  WriiglU.Jr<M  Oinltr  BtHfM  M  owpjitaifc  to  JUUwtg*  mi  «(llar 
fimMAirw  Ajr  W.  Fatrbaini,  Saq^  G  E.  (From  tha  AppMdia  to  Baport  of  tka  OMi' 
tauHoseta  apppiotad  to-  Inqoira  into  tha  ap^satiaa  of-  Iioa  to  BaUarar  DM'uohaaa.) 
— 'tThaUaaar  mtmiaaik*  Blmr  Coaway  and  the  Ueaal  Stnitoaa  Um  Uae  of  (ha 
flbeatet  aod  HfdjliMd  Bailway  (two  of  Iha  stoat 'foimidBUa  banian  arar  pnawtad  t»- 
tk«  angiaaar)^  )Mwp*riy  bdonga  to  Mr.  &  anipbtmaa. 

"TooarrytbUfiitopnelioa.MqaitadthaaBitoddnUof  Iba  Maatunfaal  aa  -wall  a»> 
UwdTilMviuear;  and  ttaa  higfalj  F^tMywg  *»  *>d  tha*  tha  laatiwhl  aomplatiaB  af  < 
tha  firat  of  Uia  Coamy  bairn  haa  not  only  attained  that  oUaa^  hM  U  haa  aetahHaliad  »- 
iiaw  era  ia  the  Ualon  ef  bridge^  by  the  de*alo)itoaDt  rf  Aa  prepaltiaa  o(  a<hthh«tO 
iiiitried  material,  and  anablaa  tha  e^naerof  the  pr'eeent  day  to  00Bqp«r'«betiiiw  r 
which,  at  M  Tory  diatant  4at«^  were  aoMldered  UummoMMU. 
-"AeuadarUkMcof  aMh  imporunu  to  the  aaiaatift*  wavid,  toiha  pDUi^aad-tor 
Ihaaa  mora  Jwaadiat^  intcnatad,  ianMw  baaTy  raapoMiUlitia*  on  tha  anfiaaatt 
before  anything  deflnita  could  bo  aooompliabed,  it  Binwe  afaeodilaly  aaaMWiy  to  !•■' 
aUuika  a  loiaa  of  eneiinMBt*  to  dclerniMe  the  pMolioabilt^  of  aaah  a  atMMtur^  h- 
<d«diogolJwriaqoMaaiBto'the  propM^ooeaBd  olh«rpFO|ierH«aa(tlMtnba.  Attha- 
oaqowt-erilr.  SUpbonaon,  I  had  tha  honor  irf  being  aeleetod  to  eendnrt  tMaJatway;  . 
"  Eiperinanla  oa  oiiealar,  dliptie^  and  veetaagidar  labae  uraM  aaewdlagly  aote- 


the  toba  wilfa  Hte  eerrnfated  top  that  tbe  real  valna  of  th*  tabotar  fonp  baeatoa  hk 
parang  and,  infae^  ahaolMaly  raqniaito  in  lliat  iiail  In  iilTei  aiiHliaiMI  iwialemia  liilfia 
aruaUMfciroe. 

-"1  irill  sat  tronUe  tbe  Oomn>iaaioB«n  wilb  tbe  detaila  of  the  BipaaimBti,  b«i 
ifanply  itato  that  it  ertdentiy  baeama  aaaiMatyte  adopt  boom  other  ahape  tbn  thoaa 
«  Hie  eireular  and  elliptieal  Had,  and  ao  to  propordoa  the  top  and  bottom-eideaof  tha' 
tobaaatoaffpotabriaaeeaf  lba>«eiitilgfBroe>irf«tearie«MduuwpiMrfua,aaJtbna 


to  eniore  the  Diaxjniuin  foree  of  re^ataaee  in  every  part  Thoaa  propa>«iana'W«a> 
olaaffyiDdtaatedbythe  MotangnlarfanB;  and  tbe  IbnoatiaB  af  aelh  on  Uia  tap.  aUa 
^*«  tnore  eflaatiTe  powwa  of  rwiataBea  to  Oa  enidiiBg  lana  than  had  baea  herilrfMi 


Mietad  gara  to  the  axperHonU^  atoDoaeacneted  amedifladlonD  of  ttAalai 
aptad  to afaorter  apaiM  Thia daasription  M&ridge  ia now  baeonfing ganera) 
ita  anpaHoi-  powaw  of  reahtano^  graateraoourl^,  aad  itaadaptatton'todmoM 


-^ lewllh  anyodier  diwIuUuu  of  mafeiWai    It  toay, 

haw*  no  doubt  it  Will  be  nrgad,  that  wi«iight««D  la  naab  moravAlaatto  oil 
aMd  deaqr  than  eaM-inm  or  BtoDa ;  a  (drenMlauee  wbidi  eaanot  be  dla| 
eaa  AlyariaairOBigraaanagligetioe'DBtiM  part  of  thoaa  hniagohHgo.i 


^wronghtvaD  la  nMb  moravAlaatto  oiidalk* 
(dremMlauee  wbidi  eaanot  be  dlapalad ;  but  thal| 
IrOBigraaanagligetioe'DBtiM  partof  thoaa  hniagehHgo.of  the  MntrtDn^ 
'goeaoil  paint  evetytlHva  yean  wUlafleatnallyprataetitand 
Boataoylaafflhof.tinie.  Baaideit  tba  girden,  ••  Mw  ooaatn 
•aaaaiUe  la  avaiy  nairi  ana,  by  earefol  attentioa,  I  oaa  aaeno  raaaaa  why  th' 
aMhMtHM)  iMtaail  ofWor  lOOyeara.  Another  ohjaatian  bnw^  acainat  (hi*  da- 
MripdoB  of  htidga  ii^  tha  riak  of  tha  riTtta  beeooaiag  loaaa  >  ahd  fron  the  ■ 
^nl%  Ui*  wbote  ia  oonaidaTad -by  aoma  aa^angawa  andhiaaanifc  Koiw.  a 
tUi  olffaatiaM,  no  reel  we%bt  «an  beatladiod  toiti  aalli 


^ It  ia  Mat  to  tnpoaaiUa  ler  a 

liagle  riaat  to  gat  looaa  (aalcaalhe  wwh  ia  inproparly  eseented);  and  in  tba  what* 
ct  my  experianee,  I  am  not  acqnaioted  witii  any  dcwriptioD  oT  Jointing  eo  aarlainly 
"M,  Mid  to  well  adapted  to  reiiet  aay  deeariptten  lof  atrain,  M  tbat  of  riveted  platan 
«ak  traatioallr  and  owhaiBtatiBgly  on  thii  aatifaet;  aad  I  haiva  oaly  to  inatna* 
ihboaw^  ires  eUpi,  iBd  atber  vaaad*  istifaBtad  to  MviMBtniii,aa.e3CfBplw  <l 


UIIBJimira  TUBULAX  PyrPBg^ 


"In  tohMlUiag  lk«M  nnwrti  I*  th*  minddaTatiaD  o(  t}>«  CommiHionei^  and  fai 
ordar  to  btar  Utam  od^  it  inaj  not  b*  nBinlerMtinv  bmflf  toDotiM  ■  fswoTUiarMuHa 
of  the  uperimcaU  illMtmlm  of  Ihii  MiiijMt,  «na  to  Aov,  with  ■  gn»tar  d^rm  of 
VMtitudc,  tha  Datura  and  Talaa  of  thii  damription  ot  atrueturA  For  thaw  objaat^  I 
htg  to  loaart  a  ttw  of  tha  aariiar  npariotant*  oa  diflvKat  daaariptloai  of  tiHni,  a*  »- 
«erdad  m  a  report  addraaaad  to  Hr.  BInlianaoa  aad  tha  diraatori  of  tha  Chaatar  and 
Ba1;l>«ad  fUilwaj,  the  particnlan  of  wfiieh  hare  alreadj  bean  bcfure  tha  publie.' 

gara  follow  tha  det^  of  Iha  aiperimanU  rafcrrad  to.) 
a  axpaaimaBlJ^  of  wUeb  tha  aboTa  ia  a  brief  Dotia%  hare  lad  to  other  Iraprova- 
Maala  af  ffaal  ailBlj  In  praatieal  aaLane^  and  probabl j  aif  aqnat  ralaa  with  thnaa  for 
Vbieh  thaj  vara  origfaMUj  tudartaken. 

"I  hara  almd*  atated  (hat  tb«  difflmlt;  which  tha  waakacM  >/  tha  mataldal  t* 
w'at  a  ariMfaiDf  Joroa  oaaaaioaad,  waa  overooma  bj  tha  adoption  of  tha  ealliilar  forni 
of  taj>;  butaouthar,  and,  to  ny  mind,  vary  aarioui  dtfltoDlt;  praarated  itaalC  In  Iha  re- 
dMtfon  la  th«  atrwMtk  of  tha  platca  at  tha  Jointa  b;  tha  ordinary  method  of  riTctiag, 
In  the  boUotn  and  thoae  porta  where  tha  tenaile  atraio  aama  into  oparetioD.  Thii  tad 
(••anrafatatifof  rivalio^  wbidk,  without  weahaaingthetiodjaf  thaplatatoMmat 
uektaBtaarurmari^.  fi*aaa  Joint  of  aliMMt  aqnal  atroagth  with  tha  plate  ilaalC  and 
thH  adda  ia  •  noat  malafial  aiaaMF  to  the  aaaarilf  af  Iha  atnatva. 

"Ooiuaqoant  npoa  the  aiperimaBla  a»d  tha  raaulla  obtained  tharvfrom,  npniaroBa 
rtwiigw  piaaaufd  thawwiTaa  fa  the  aoMtnatiaB  of  wrvogfaMroa  ^inlan.    Aa 


■Irevtt^  dnctilitj,  and  coinparatiTe  ligbtBeaa  of  the  laaterial  are  tha  important  el 
af  thaaa  girdera ;  and  thalr  alaatieity,  retcnlian  of  fom,  and  other  prolMltiH,  randfr 
tbem  infioitalj  nioraaaoura  than  tboM  compoaad  of  catt-iron,  whlehi  from  the  brittle 
atltut  at  Iha  jnaterial  and  imparfectiona  in  the  eaatiogi,  are  liable'  to  break  without 
notioe,  and  to  whiah  tha  wroiight-iron  girder  ia  not  lubjeet.  Thia  la,  boweTer,  pro- 
biMT-apf  laa-fmfiDrtnMa,  at  the  wnwgbt-inm  girdar  will  be  bwd  MtMlj  aha^al. 
kt  (arbaii  well  eeaalruetad.  and  upoa  tha  right  prinoiple)  apwarda  of  tbroa  timaa  the 
ataaigUi  of  east>lniak  I  hara  ebawhare  atated  to  the  OomniMonan  that  tha  axpen- 
Baata  aHraalad  tba  notiaa  gaaaralljr  of  ntilwaj  englnaer^  and,  anoDgat  others  that  of 
Mr>  T%aala%  who  inwiadiataW  gara  an  order  for  two  wrooght-Iron  girder  briilgea  for 
tha  Blaekbva  and  Bokon  Bailwaj  Company: — one  to  oinb  tha  Liverpool  and  Leeda 
CbmJ,  Mid  the  other  orar  the  Umpika  road,  both  in  thavioinitf  of  Blackburn.  Thai* 
bridgea  ware  •OMiroatad  aimultanaoualj  with  aDothar  of  aimiiar  form  (with  a  onat-iraa 
tof)  aieaUad  bjr  Mr.  Oookray,  under  the  direction  of  Hr.  Robert  Btepbenaon,  for 
earrjring  the  tDmpika  road  over  tha  l>ondDn  aod  Nortb-Weatrrn  Railwikj  at  Camden 
Tawtk  llMNa  far  tb*  Blaakbnni  aad  Bolton  Railwaj  were,  however,  .the  flnt  adapted 
far  railway  tnOa ;  aad  altboDgh  the;  ara  probably  not  ao  well  proportioned  aa  of-  — 

•ima  aoaMruetadL  f^V  aavertbalcia  eibibit  utraonJinarj  powart  of  reaiat 

aonaaivla^  that  a  deaariplloa  of  thaaa  bridgea,  with  the  teata  to  wbich  thav 
JaMad,  mi^t  b«  wahl,  i  have  neat  plaaanre  in  aubmiCting  tha  lama,  with 
MW7  diawiDgai  tn  the  aoniidarMoD  of  the  Commiaaionarh 


"Fiff,  Btl  ta  an  alavatlMi  or  ^da  view  of  the  girder,  each  flSllloDg  aod  bedded  on 
•aat-iroa  baaeplataa. 


-^SSSia 


n  of  tha  brides  ahowiog  the  aidea  of  Uie 

ide  and  middle  girden. 


td  tha  eroM  aaotioiu  of  th«  ontaide  and  middle  girden. 
"I'iff.  tii  i*  an  anlarg^  trantveraa  aeetion  of  tha  ootalda  girder,  abowli^  Iha  at- 


jt  of  Iha  oroaa-beanu,  w1ii<:h  are  riveted  to  the  bottom  of  the  girder,  e^. 

_     ..  o  bolta  *  A,  wbiah  extend  throogh  the  bottom  ptatea  and  angle  iron  of  tha  girder, 
aad  the  top  and  bottom  ptatea  of  the  eroaa-beam. 

"Ffff.  6U  iaan  enlarged  view  of  a  part  dF  the  nda  of  tha  large  girder,  exhibiting  a 
tranavetaa  aeetion  of  tb«  eroaa  beam,  at  >,  which  ia  made  of  wroo^kt-iron,  with  tha  top 
tatd  bottom  plataa  ao  proportlonad  aa  to  eqnaliae  ita  powera  of  reaiatanee  to  the  foree  in 
ootnpreauon  on  the  top,  aod  that  of  tenaion  en  tha  Itottom,  It  alao  eihibita  tha  mode 
of  rn^DKup  tha  Wi>k«f  Mmaida  piataawitbtheao*anogalri]>oac;aiid  the  addition- 
al ttrangd  aaobtauiad  br  tha  attaatnaent  of  T  iron  in  tha  interior  of  the  tnba. 

~JV  CM  ia  a  plaa  of  the  biidn  ahowing  on  one  aide  tha  platform  and  tha  raili,  and 
^  tfce'otbar  the  oroai  beama,whMii  in  thia  bridge  are  placed  6  ft  aauDdar;  batinthoaa 
raaantlj  oonatvaoted.  I  hate  pla«ad  them  at  diatancca  of  onjj  4  ft.,  aod  cooaider 


rAIBBAIRirs  TasULAR  BUD018. 


"From  lli«  aboTe  detoription  it  will  be  leen  that  tha  wboTt  ii  ■  atrone  'n^  patfaaUy 
rigid  ilruatura.  With  llir«s  lotigitadinal  girders,  •  bridea  of  Oil*  d«terif>tioa  wlu 
luppurt  a  load  aqnnll^  dialributedof  760  tons;  and  fa  on^r  to  render  it  aah^  «nd«r 
CTer;  apeeitia  of  itraiu,  the  middle  girder  ia  made  nearlj  doable  theatrengtli  oTlboaeoD 
tba  uuUida.  Thii  ia  aaaeotial,  ai  two  train*  may  b«  THUriuff  the  bridge  at  the  uma 
momfiili  in  wliich  eue  tha  middle  girder  would  Im  inlijeeted  to  B  preaaoi*  aqn*!  to 
double  liie  load  on  Ibe  outaide  girdEn. 

"In  tha  oaaiitriictioD  of  bridgea  uf  larger  span,  T  genera  11  j  prefer  ontj' two  larn  longi- 
tudinal girdcra  witJi  strong  cmn-lieania  every  Uiree  feet,  of  aulBei<ntlengllit«MinittWQ 
line*  of  mill,  and  lufHolent  room  fur  two  triini  to  paaa  at  Ibeaame  timci  Htl*  modacf 
eonatruQlioii  is  preferable  to  the  three  girders,  as  it  eflteta  greater  dmpTlaitT  in  tba 
atrui-tiire,  and,  from  averj  ippeBrance,  renders  the  bridge  eqaally  afFeetire  and  aaaor^ 

"Having  thna  deaoribed  tneHdvanta^pemllar  to  thia  dtMription  of  brid|M  I  wiD 
Dpw  dir«ot  the  attention  of  the  Commudonen  to  tha  testa  to  which  the  filaokbain 
Kndge  was  iDbJeflted,  preTiona  to  ita  opening  for  puUio  U«ffl&  Tb*  azporimanla  w«r« 
made  in  the  preaeoos  of  Capttin  Ooddington,  the  OoTeramaBt  Ictpeetur  of  Kailwaj^ 
and  Ur.  Flanagan,  engineer  of  tha  linr>,  aa  folloiri: — 

"Three  laoomative  en^jinei,  weighing  BO  toni^  ware  eonplod  togathar,  and  paMd 
over  the  bridm  at  velociuea  valuing  from  S  to  IS,  and  SB  mtlea  an  hnor.  "Bm  load 
(SO  Urns)  produoed  a  defleetioa  of  -02E  of  a  foot,  or  abont'jLth*  of  an  ineh,  and  that 
withaat  any  perMptibIa  ioareaaa  in  the  deflection  arieing  from  the  different  ratei  at 
•ptad.    In  k«t  tha  deflection  wasfoDnd  to  ba  the  aanie  at  all  Telocitlai. 

"AfLor  th««*  iMta  ware  made,  two  wedcea  or  inclined  platea  were  fitted  t«  tha  nii% 
fig.  sua,  at  the  m^dle  of  tha  Sridg^  and  the  eo^aa  run  over  them  at  the  rata  of  1  to 


-10  milea  an  hoar.    The  ahoek  of  tha  engines,  ta  they  rtapeetiTrfy  fall  npon  the  nrdon^ 
from  a  height  of  one  inch,  tlie  thlckneMofthe  wedge  at  i>,  gaveaa  Inarauad  daieetion 

.from  '02B  to  'OSS  of  a  fimt,  and  another  set  of  wedges,  1)  feM  In  height,  gava  a  furthar 
Ucrense  of  defleetien  (at  the  aama  veluoity)  of  'OSB  to  .IMS  of  ■  feoL 
"  From  the  aboTa  •xpetimaDia  it  appeara  sTidant  that  WWiMghUlM  prd«S  an  mfl 


MhilaM  to  MM  w*  Mtr  •  Umt  AtU  wdHkl,  bol  tiM  IMa  of  MpMl  tteiataMMd 
-wHk  M  aMMrtaf  bMid  ( Ibr,  ia  Km*,  tiu  ghdan  ««N  Mt  Eataral  bf  Uw  blovf  tuilgtij 
br  MMfaM  Mliar  >  liaUtaf  ItiaebM  npontb«m,bBt  nttortd  riMMtlvM  to  tfa«ll' 
origMI  ncMltiim  Itam  whiafa  Ae^  wen  4eflM«*d  by  tb«  fhotk 

**Ok  tM  whiita  we  nMj,  thtMTeNk  weeanably  eenaliida  Ikat  iIm  [wftnt  tlnMtaiw  le 
■DtMlrilM  XtoMai^biit  the  bMtaeleohud  Uredrt  Mnh  wbea  e^ied  to  lim 
•pana,  end  nuNlmlvlj  it  dtaaHom  wb«r*  bridge^  vitk  ■  fiefCaat^  horiuatirf  tarn, 

fiiCMd)        "WniiUi  JtfrBit— ,' 
-Uuahf^K  April  M^  IMt' 
rxn  (£Mtf«f^  Ft.  I  ndtar,  Oem.)  b  WMUIr  ■  «^»«innUr  pleae  rf  Hlk  or  |«pe^ 


uimofiaJ  lilu  tbe  U  ...,.._.  ., , 

Ufftber,  aDil  exp*Bdeil  el  pintire.  Thk  wtH-tcMvii  hsnd  omBUMiii  to  n>nl  ^  I«Jiei 
le  cool  ibeir  Cico  b]r  Bgitating  Ibe  elr.  Ftni  nade  of  feathers,  like  tbe  aiof  of  ■  bln^ 
ba*e  been  employed  rrom  tune  immemorLi]  bjr  ihe  nativM  of  tropical  eonatriM. 

Fam  is  alra'ihe  oame  at  tbe  appafala)  for  winDowing  eora.  For  an  accooat  of  Ibf 
poweiful  bUwiii%  and  Teatilaiiag  faa  machine,  see  FouMDar  and  Vcntilatmi. 

Farina  (.farliu,  Fr. )  Jfe^  Qerm.}  ii  the  Boar  of  aaj  ipeeiea  a(  corn,  or  rtacebl 
roM,  •ueh  a*  pulato,  arrow  root,  Ac    See  BaiiAD  anil  Stuck. 

FATU  <Gi-ai.m,  Fr.;  Fttit,  Oem.)  oc«iir  In  ■  great  nnmber  of  tbe  anioul 
tissMK,  beiog  abandanl  under  tbe  skin  la  what  ii  called  tbe  cellular  membrane,  ittaql 
tbe  kklaefs,  in  the  fblds  of  the  oaenlum,  at  ibe  base  of  tbe  heart,  U  Ihe  netUaslinllik 
tbe  meMHlerie  webb,  aa  well  ai  apoa  the  saiface  of  Ibe  iDleMiae*,  andamonii  maajr  ol 
the  p»»clt«.  Tbej  nrj  ia  eooauienee,  color,  and  MniU,  aeeordiaf  to  ibe  aaiinali 
boo  which  Ihej  are  oblainedi  Ihiia,  Ihef  are  gearrallT  duid  In  the  eeiaeeons  trib^ 
soft  and  rank-dnfored  in  the  canJTorous,  nolid  and  uearl}  Kenlleai  In  Ihe  raminant^ 
asnallj  white  and  eopioiu  la  well-fed  ronna  animalgg  jrellowith  and  more  acantj  in  Ibe 
dU.  Their  camiilence  rarie*  also  aeeordint  to  Ibe  organ  of  Ibrir  producliong  beiog 
Giaai  under  the  skin,  and  ia  Ihe  Deighhurhaod  of  the  kktneji,  thaa  among  Ibe  mOTeable 
Tkcera.  Fal  forms  abant  oae  twentieth  oTthe  wei;bt  of  •  heallhr  animal.  But  a« 
taken  out  bj  the  bolcbcr  it  is  not  pure,  fbr  being  of  a  Tcsicular  stmelnre^t  is  alwafs 
enekMB'':  in  membrane*,  mixed  with  blood,  UooJ-reueU,  lymphatlci,  Ac.  These  foreign 
Batten  muii  firti  be  separated  in  some  tneasare  tneebanicallT,  afler  tbe  (hi  ii  mlneed 
amall,  and  lh(a  inoie  eumplelelj  hj  meliing  it  alone  with  bat  water,  paning  It  IbronRk 
a  tieve,  and  letting  the  whole  cool  rttj  sluirlj'.  Bf  this  means  a  cake  of  eleaoicd  fM 
will  be  obiained.  Manf  plans  of  porifring  fats  hare  been  proposed)  one  of  the  beat  la 
to  mil  two  per  eeou  of  strong  sutphnrie  actd  with  a  qnanlilT  of  water,  ia  arhleb  tbe 
(allow  is  heated  fM  some  time  with  moch  stirring  i  to  alhiw  the  materiali  b>  cool,  to 
lake  off  Ibe  supcrnaiani  fat,  and  re-melt  it  with  aboodance  of  hot  water.  More  taUow 
win  thus  be  obtained,  and  that  eoniidei«blr  whiter  and  batder  than  >•  nsnallf  procured 
br-ttemelleiB. 

Ibve  funnd  that  cbkirine  and  chloride  of  lime  do  not  Improve,  hot  rather  deleri^ 
rale,  the  aiipearinee  of  oils  and  other  Uu.j  bodies.  Abeording  lo  Apperl,  mineed  met 
subjected  tu  the  adioo  of  high-prsHire  aieam  in  a  digester,  at  25U"  or  VXF  F.,  bMMDe* 
to  bard  a*  to  be  sanoroas  when  ttrock,  whiter,  and  capable,  when  made  Into  candles,  (d 
^citing  a  soperior  tight  A  eonrenieni  mode  ^rndtrag  minced  tallow,  or  melting  It,  ta 
to  pat  It  in  a  tub,  and  drive  steam  Ihroogh  it  ftom  nnmeroUa  oriBcrs  in  ramUyiat  pIP** 
flHed  aear  the  bottom.  Hr.  WaU  asanre*  ne  that  his  plan  nt  poriiying  At*,  pMrDlel 
fa  Harah,  1S38,  has  been  quite  soeeeasAtl.  He  employ  dilute  lalpbarie  aeid,  lo  wbiek 
h*  adds  a  little  nitrte  acid,  witb  a  ntj  amall  qoantitjr  of  biehfomate  of  pottuh, "  H  m^ 
ph-  oivgen;*  and  •omk  oxalic  tAi.  l%e*e  an  mixed  with  the  Alt  in  tbe  tteaiDing 
tab.  when  th*  lumlM  of  it  are  nearly  dissolred,  ha  takw  for  aver;  ton  of  fa^  one 
pound  at  strong  nitnc  aaid,  diluted  with  one  quart  of  watorj  to  whieb  he  adda  two 

oaoasa  of  aleobul,  aapbtba,  sutphurie  ether,  or  spirits  of  * *' —    --]-<■-<-- 

doeiog  tbii  miitore,  ha  eontinue*  tfaa  boiling  for  bslf 

WMh«d.    Ai  I  do  not  oonprahand  the  ■* -* — -*" 

■babiiu  from  anj  commest  open  the  recipe. 

Othen  hafe  prolMaad  to  use  vegetable  or  animal  efaarooal  fira^  aeperiallj  lur  raneid 
oils,  then  to  hnt  them  with  a  solution  of  sulphate  of  eopper  and  eommon  aal^  whieb  ia 
aoppoaed  to  precipitate  the  fetid  albuminous  inattar.  Hilk  of  liuM'haa  been  also  pra- 
•eribnd:  but  it  is,  1  beliere,  always  delriraentaL 

Daviihon  trvau  whale  oti  witli  Infnsion  of  tan,  in  order  to  BHxrata  Um  gelallne  aDb 
albumine  in  flocks;  next  with  water  and  uhtoride  of  lime,  to  d«ati\iy  tbe  smell;  and 
lastlj,  wiUidlktosulpburiaMid,  to  preoipitata  all  tW  IhMtnUieMataof  asalpbatak 
This  i*  oertainl))  oita  «f  tha  absapsat  aM  nwst  aOsolsTa  matlMNb  tt  portfjrmg  that 

■       «  . 

u,a,i,ze,..,,GoOgk' 


ileobul,  aapbtba,  sutphurie  ether,  or  spirits  of  turpentine ;   and  after  iut 
I  miitnra,  ha  eontinae*  tfaa  boiling  for  bslf  an  ^ir.    lite  ftt  la  flnaDr 
Ai  I  do  not  oonprahand  the  madut  optrwiidi  tit  Hiaaa  iapadiant^  I  ihaB 


Mi  Rcns. 

-  BNHMDtM^Buprfl  taTC'ibo#B*M«oUlaiihMlAto«M«Mp«idt(*aTMMJi, 
fciMfenpiei  partlr  polnWMl,  partlf  rMifbm  |Mrtielttii,  whkh  am  <a«BMtad  lijiltir 
^  *e>T  Iki^BonbriMt.  TbMc  ■m)'  be  taplnrcd  bf  ntehtdtHal  omm^  tbea  •eyantad 
br  Irilnnting  the  Tmh  Ata  wilb  oold  water,  ud  |«mi«  Iha  utMont  maltcr  |J»«^ 
«  (iare.  Tbe  iHtrtidM  ftoat  m  the  water,  bat  eTeatnallr  coBict  in  a  while  gratalai 
«T(i«UiDa  ■ppaaran««,  Ifte  March.  Each  of  Ibem  eoBUMMof «  ?cticidar  inlmuiieat,  of 
the  BBtore  of  aiearine,  aad  aa  ialerwr  ttmi  like  daiae,  which  lAerward*  Modn.  Xb« 
fcraoaln  float  in  the  water,  bat  lobaide  in  vpirili  of  wine.  When  digeeled  in  atraDI 
■letA^  ihe  liiiaid  put  dlnolTci,  bat  (he  solid  remains.  ThcM  partieln.difTu  in  shape 
and  tiie,  u  ublained  frDDi  different  animalti  Ibose  of  the  ealT,  ox,  abtep,  ant  polyfona^ 
fonB  j^  ta^^orantoehiDdiaiaetari  Iboaegf  tbeaov  ankidner^haped,  aad  fronU, 
lo-j^g;  IbuM  of  nwn  arc pt^gonal, and  fitn  ^  to  jj, I  tbaaa if  iaaaet*  an  ipltedoaC 
an<f  at  most  j^  of. ninth. 

Fats  all  DielL  at  a  lemperalnre  maeh  nnder  312*  F.  When  strangle  beaird  with  eon- 
lacl  uT  air,  the)'  diffuse  white  pungent  fume*,  then  blacken,  and  lake  fire.  When  eab- 
jecied  to,  disli Nation,  the;  affunl  ■  ehaaged  fluid  oil,  carbureted  hydrosen,.  and  the  other 
pmitutu  of  oily  Wfe^  Expoaed  for  a  certain  limF  to  Ihe  alnuMiphere,  they  become 
tancid,  and  generate  liie  same  fat  addi  as  ihey  do  by  saponldcation.  In  their  fresh 
Mate  they  are  all  comp<i*ed  priacipall;  oT  steariae,  ciarKarine,  and  oleine,  with  a  little 
eolorini  aqd  uloruut  roalter;  and.  in  some  species,  hiicine,  from  the  goat;  phocenine, 
fiom  the  dolphin ;  and  bulyrine,  rrom  buller.  By  subjecting  (hem  to  a  ^leal  degree  ol 
cold,  and  compressinit  them  between  folds  of  blotting  paper,  a  residuum  is  obtained,  coih 
aisling  chiefly  gf  tleatine  and  margarine ;  the  latter  of  which  may  be  dfnolTcd  oat  t7 
oil  of  tarpeniioe. 

Seff  wad  Miilton  Sv4l. — When  fr^sh,  this  is  an  insipid,  nearly  inodoraas  Ikt,  of  a  flrtn 
consiiiteiice,  almost  insoluble  in  alcohol,  entirely  so  if  lakm  fiom  the  kidneys  and  meien- 
tRiic  Hcb  of  Ihe  ox,  the  sheep,  the  goat,  and  the  sla|t.  It  varies  In  its  whllencM,  eoo- 
tislcDce,  and  combuslibiliiy,  with  the  species  and  health  of  Ihe  anuaals.  That  of  the 
slic'ep  is  veiy  while  anil  very  Solid.  They  may  all  be  purified  in  the  manner  above  de- 
scribed. Strong  suliihurie  acid  derelopes  leadily  the  acid  fais  by  stirring  it  throngh 
mellei]  suet.  Alkalis,  by  saponification,  give  rise  at  once  la  the  three  acids,— the  sleaii^ 
fnargaric,  and  oleic.  Beef  suet  consists  of  slearioe,  margarine,  and  oleine ;  mutton  and 
goal  suet  cuniain  a  tittle  hircine.  The  spceilie  gravil;  of  the  tallow  of  which  conunon 
candles  are  msile  is,  by  my  expeiiments,  0'936.  The  meUing  point  of  suet  !i  (Vom  9^ 
lo  104°  F.  The  propurlion  of  solid  and  fluid,  fat  in  it  is  lomcwhat  variaMe,  but  the  foi^ 
mer  is  in  muchlarcer  propoition.  Mutton  tuet  is  soluble  in  44  parti  of  boiling  alcohol, 
arO'820j  (>pef  suet  in  44  parts.  Marrowfat  coDaistsoTTfiof  ateaiine,  and  SJofoicia^l  . 
it  melts  at  115°  F. 

'  ~  "  '  at  SI'  F.,  convertible,  by  an  alkaline  sololion,  into  a  ttearale, 
fine.  Its  sp.  gi«T.  is  0-938,  at  50°  F.  It  coosisls  of  6!  of 
a  100  pails. 


Geott-fal  conaiwi 
BtUltr,  in  aumoi 
~      ^  and  60  of  I 


of  68ol 


Q  of  oleine  and  40  of  stearine  g  !n  winter,  of  35  of 
Olejaj^  and  60  oTiteariDei  the  former  subatance  being  yellow,  and  the  latter  whha 
It  dider^  howeuei,  aa  produced  irom  the  milk  pT  different  cowi^  and  also  according  ta 
thw  pasture. 

.    The  ultimate  conatilnenU  of  itearinc,  according  to  Cheneu],  Kn  79  earboD,  II'7 
tydrdgen,  aad  93 oiygeo,  la  100  patts. 

1,294,009  cwts.  of  Lbe  tallow  imporied  ia  1837  were  retained  for  internal  coniomptlok 
Stt  MAaoAUWc  Olkixe.  SokP,  SrlAaiNc 

Xlie  following  statcnNDt  la  giran  on  the  anthorltf  of  BraMnnot; —  * 


Freeh  Bnttor  inn 

Hog's  Lard      - 
Oiliamw     - 
QooaeFat 
J>u«feFat-  ....- 
Ox  Tallow 
MnUoti  Soat .  - 


refining  palnv^il  and  extracting  ila  margarine  is  described. 

Abont  SO  ;can  ago,  palni.oU  was  deprtred  of  color  to  a  ^         . 

with  the  melted  oil,  preriooflj  freed  bom  its  impurities  bj  filtration,  some  dilute  nitria 


■  d^rtred  of  color  to  a  certain  d^ree  bj  m 


th  wcptMJw  aad  U«p«A«t.    Hnr*  kulf  wbiUoiaf  hM  b«M>  pmoribtd  b^  n 


•(  ahr«Di«  xdd,  whie^  ia  A*  Mt  d!  dMowpnUioa  Into  chrgmi*  and«t  givM  out 
oxjfaa,  and  tharabf  dcMntj*  ragatabl*  colon  Oaa  pound  of  bJdiMDMM  of  paMah 
U  Mlalion  i*  to  ba  Hicad  mUh  two  pMtada  «f  almi^  aalphoria  oaM.  dOdtcd  bclbni- 
buid  with  about  two  pdloN  of  watar;  aad  tlib  MUrtora  w  to  b«  iDaorporat«d  bj- 
ditigaat  ttiniag  with  S  «wk  of  tbi  Sltarad  palm-oiV  at  a^amparatara  of  aboat 
100  t^  aoBl^Md  !■  a  woadaa  VMaaL  Ilia  palnFoil  ■■  altarwanl  to  ba  wiabad  i> 
warn  Iba^watafi  to  which  aome  aoinlioa  of  ckloiide  of  Una  bwj  te  adTantagaowl) 
■ddcd.  Bf  tbia  pfoce**,  well  managed,  a  Ui  tna;  be  obuint.'  Irom  palst-oil  flt  Ibf 
walri»|  wbtta  ttp.    lUlaw  Haj  be  alaa  blanched  to  a  aoMiiat«<J«  dqtrae  bj  a  like 


lottead  of  enlphDrie  acid,  the  mnriatie  saf  be  oaed  U>  convert  Ibe  chromic  acid  inia 
chnmic  oxUe  ia  Uie  abofe  praceu,  aad  IherebT  to  libenlc  the  blaDchJng  oijgea. 
The  rawUing  aolution  of  green  mnriate  of  cbrtme  beinf,  freed  fVom  aone  aiAeruif  oil, 
ii  to  be  nixed  wilh  ao  mneb  milk  of  lime  aa  jnit  to  nentraliie  the  caceaa  of  acid  thai 
BSf  be  iireaeal.  The  daai  ;nen  mnriate  ia  then  to  be  drcoaapoaed  indi  separate 
Tcnel,  bf  the  addition  of  weU-«laked  and  aifled  Uioe,  in  ana^  excni.  The  grren  laix- 
tare  of  lime  and  cbromeHixide  ia  bow  to  be  dried,  aad  gcntlT  igaited,  wberebjr  it  it 
eonverted  into  jclknr  ehramate  of  lime,  with  lome  unaatarated  lime.  This  cempouid 
beina  deeomiMMd  by  dilate  nlpharie  acid,  aObida  chroaiic  aeid,  to  be  applied  again  in 
the  dccoiorias  of  palm-oil,  oa  Ibc  prineiplM  abore  nplalned. 

Mr.  Ptrane  obtained  a  pateal  ia  Manh,  1840,  fin  parifjing  tallow  (br  the  candle 
Baker,  bjr  heating  it  aloag  with  a  aidntion  of  caifaOBate-of  potaah  a>  nda  fn  8  hoarL 
Ictliag  the  lAole  owl,  iHaoring  tbe  tallow  lodutotber  TCMel,  heaiiag  it  bf  meani  of 
(team  ap  to  206"  F.,  along  with  di;  cubonate  ot  poiaih  (peariaah}  t  letting  Ihia  mix- 
tBK  eool  terj  do^i  andfiBaDyremoTiiig  the  lallow  to  a  vetaai  encloaed  iaitean^M 
aa  to  eipel  anj  inbaidiBrT  moiatnre. — NtwiMft  joanwJ,  zxl.  SS8. 

A  patent  foi  a  like  ptupoae  waa  obUiaed  ia  Joae,  1843,  by  Hr.  H.  H.  Wataon.  He 
availi  hUDaelf  of  the  tdaaehing  power  ofoi^eii,  aa  erdred  from  naaganate  (rt'potMl 
(chameleoQ  mineial),  in  the  act  of  iu  decomposition  by  acMg,  while  in  contact  with 
the  melted  fat.  He  pMactibet  ■  leaden  veaael  (a  wril^oiaeil  wooden  tnb  will  abo 
aerre)  for  t^eratiag  apon  the  melted  tallow,  with  one  tweatieth  of  iti  weight  <^  the 
nanganate,  diaaoWed  in  water,  aad  acldalatcd  to  the  taaie.  The  whole  are  lo  be  well 
BHxed,  aad  giadoaUy  heated  fiom  ISO"  ap  tc  212^  F.,  aad  maiataiaed  at  Ibal  tei»- 
peratnre  br  an  hmir.  On  accoaat  of  Ua  lendeney  of  the  diMolTed  manganate  ta 
(pontancona  deconpoaitiaa,  it  •bould  be  added  to  tbe  dtlaie  aeii),  luied  with  the  fhl 
prenonalr  melted  al  the  loweat  temperatwe  conaiiteal  with  Ki  llaiditT> 

PaJM'Oil  any  be  wall  blaaebed  ia  the  eonru  of  12  boon  by  heat  ahtte  t  if  H  b« 
expoaed  in  a  layer  of  one  or  two  inchca  to  the  air  and  lanthine,  npoa  the  inrfkee  of 
water  kept  npal  aearb  the  boiling  point  by  a  etdl  of  Meam-pipe*  laid  ia  the  bottom  of 
•  iqaaneiatwn  of  lead  ta  wood,  well  jointed. 

Mr.  Tihnn,  of  Tamfaall,  has  applied  ecDtrifagal  action  to  the  leparatian  of  the  mnro' 
Hqoid  from  the  more  aolid  part*  of  fatty  matten,  nung  in  preference  the  iydro-txtraetim 
■wd  bj  ScTlig  and  Co.,  for  drying  teitile  fabriaa,  Hr.  Wilton  employe  a  itont  cotton 
twill  ia  addition  to  tbe  wire  grating;  and  in  order  to  avtdd  thenceeautyaf  digi^ng  the 
eonereto  part*,  and  to  prereot  them  from  elc^iog  the  intcratiee*  for  tb*  diarbarg*  of 
the  oily  loattar,  be  plaM*  the  whole  In  a  bag  B  inehea  in  diameter,  and  of  anch  length 
that  when  laid  on  the  rotaltag  maebiaa  agiinit  tbe  grating  the  two  end*  will  meet 
The  apeed  of  the  machine  m«t  ba  kept  below  that  at  which  ttearie  acid  or  ateariee 
wonid  pMa;  which  ia  known  by  the  limpidity  ot  the  eipreaaed  fluid.  To  take  adTan- 
taga  ofthe  liquefying  inflaane*  of  heat,  ha  kecpe  the  temperature  of  hk  room  aboot  8° 
F.  abora  that  of  the  rabataDoea  nnder  treatment 

The  improTed  fat  and  eandia  factory,  called  Prie/t,  of  whliA  Hr.  Wflaon,  of  Belmont, 
Vaoihall,  aeem*  to  be  the  main  eondnctor  and  Khemer,  I*  mounted  npon  a  eoleaaal 
•eale.  It  hea  Arc  aeparBto  worka  near  London,  great  planteUom  of  coaoa-nnt  tr*«a  in 
Otjioo,  with  a  oslrftal  of  about  half  a  millloB  tterltn^  an  annual  dWi^n  of  proAta  to 
the  amount  of  B0,000£,  and  It  emplo**  about  600  worh-paopl^  whoaephTrieal  and  moral 
wall-beiag  ia  weU  looked  after  b^  the  beneroleat  manager  of  tba  wnole  eaoeem.    Bte 

Tallow  imported  for  home  eonmmption  In  1850,  1,119,101  ewl ;  In  1881,  1,0SE,B6O 
ewt  Qroaaamountof  datyrecei«cd,7S,yrOtande8,OlfiLreapectl*e)y;  thedntybeing 
Id.  per  ewt  trom  Britiah  pomeation^  and  It.  6i  per  ewt  from  foreign  eountrica 

P*T  BtaAisiaa.  Bt  trammittjog;  atreama  of  atmo^herio  air  through  heated  pahn- 
oil  and  other  colored  and  odoron*  faUy  mattera,  they  are  dtprived  to  far  of  their 
orior  and  amdl  aa  lo  be  capable  of  forming  whito  aoapa  Mr.  A  Duui  obtained  a 
|NtMt  fcr  tUa  ot^tin  1843. 
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no  PEATHHRS. 

PAULIS  (AIII*^  Wr.),  In  mfotDg,  arc  dIitiirbn«M  of  th«  atnU  -wtii«b  1fit«ini|)l 
Ike  miner'i  opemtwiw,  and  pal  him  at  /otU,  to  dUcarer  where  ittt  vein  of  nn  or  b«d  «l 
eD*l  hw  bee*  tbrnwa  bf  the  conTalahnu  of  nature.  Manr  eumples  of  rauils  kit  eshik 
fled  amJet'  Pitcoal. 

FKATHBRS  (P^mw,  Fr.  t  Aden,  Oerm.)  nonililate  the  inbjeet  of  the  mannhelDK 
•f  tbe  Pisnutjnir,  ■  ttaoM  gina  bj  the  French  (and  also  the  Encliih)  to  Ihe  arliua  whA 
prepares  the  feather)  of  wrtaia  biHi  formiaawnti  to  the  tcdlet  nfladiei  and  for  Dnilitar; 
men, and  to  him  diowtwennibiae*  the  Aalhen  in  Taricwf  fam*.  We  ihall  Eoateot  onr- 
felve*  with  de«crihitg  the  nclhod  of  preporias  ottheli  liMhers,  m  omX  otlwR  are  ]»«• 
paied  in  the  aimc  way. 

8e*erat  qoaliliei  are-  dbttignithed  In  the  fealhen  ^  tbe  oattieh ;  thMe  of  thr  male,  in 
particular,  are  whiter  and  more  beanliful.  Thoae  npoa  the  back  and  aboTC  the  winm 
are  preferred;  next,  tboieof  the  wingi,  and  laHlf,  '**  the  tal].  The  down  is  merel]'  th« 
I^Lhers  of  the  other  parts  o(  the  bodf,  which  Tarj  ih  enitth  froni  4  lo  14  inche^  Ilia 
dova  is  bbclr  is  [he  males,  and  gray  in  the  l^males.  The  3netl  white  fealhen  of  Ihe 
female  hare  almys  their  ends  a  Utile  grayish,  which  lesseni  their  luiire,  and  iowen  their 
priee.  These  feathers  are  imparled  (Vod  Algien,  Tanii,  Alexandria,  Madi^uear,  and 
Benegal ;  this  being  Ihe  older  of  Iheir  valae. 

The  icOHri^g  proeat  is  thus  perfonsed  : — i  onaees  of  white  Boap,  eat  amall,  are  dis- 
tolTsd  In  4  pounds  of  water,  moderately  liot,  in  ■  Jarge  baaia  i  and  the  Kdulioa  is  made 
into  a  lather  bj  beating  with  rods.  Two  buadles  of  the  feathers,  lied  with  paehlhreij, 
are  then  introdaeed,  and  are  rubbed  well  with  the  hands  for  fire  or  uk  miDates.  A/Ur 
this  soapiag  lhe|  are  waahed  in  clear  water,  as  hoi  as  (he  band  can  bear. 

The  whiieaiag  or  bleaetainf  is  peiformed  by  three  ineeesalTe  operattoaa. 

1.  Thef  are  tmmeiMd  in  hot  waler  mixed  with  Spanish  whiter  and  well  agitated  ia  K| 
•fler  whiek  i,''tf  are  washed  in  three  waien  in  sneeesiion. 

2.  The  feathen  are  Mated  in  cold  water  contaiaing  a  little  indigo  tied  up  in  a  fine  doth, 
rhey  nhould  be  passed  qajcblr  Ihroagh  Ibis  balh. 

S.  Thef  are  salpharcd  ia  the  same  way  as  straw  hati  are  (See  BouHtmiKS) ;  they  ai* 
then  dried  by  banging  upon  eords,  when  they  mutt  be  well  shaken  from  lime  to  time  to 
open  the  fibres. 

The  ribs  ai«  scraped  wlih  a  bit  of  glass  cnl  etrenlarly,  in  order  lo  render  tbem  Ytrj 
ptiaai.  By  drawing  the  edge  of  a  blaal  knife  oyer  the  filaments  they  nssnine  Ihe  cariy 
fbrm  so  mneh  admired.  Tbe  hairs  of  a  dingy  color  aie  dyed  Uack.  Far  20  poandl 
of  fealhm,  a  strong  deeoelian  is  msde  of  2B  pounds  of  logwood  in  a  proper  quaatity  at 
waler.  After  'boiling  it  for  6  hours,  Ihe  wood  li  taken  ont,  3  ponnds  of  copperas  are 
Ibrown  in ;  and,  aRer  eonlinuiag  the  ebniliiion  for  16  or  SO  minates,  Ihe  copper  is  taken 
rnimiheBre,  The  feathers  sre  ihea  immet*ed  by  handfats,lboroa|ihly  tDdied,and  woriitd 
aboni  I  and  left  in  for  two  or  three  days.  They  are  next  desosod  ia  a  Tery  weak  alkaline 
ley,  and  soaped  three  sereral  times.  When  they  feel  very  soil  lo  thr  loneh,  Ihey  masl 
be  rinsed  in  cold  water,  and  aAerwarda  dried.  While  ftalhen  are  very  difficult  to  dy* 
a  beanliful  Uack.  The  acetate  of  iron  is  said  t«  answer  better  than  the  sulfate,  as  ■ 
mordant. 

For  dying  other  colors,  the  fealbers  shoald  be  prerioosly  well  bleached  by  the  anios 
of  the  san  and  itae  dew  g  the  end  cf  the  tube  being  cut  sharp  like  ■  loaihpiek,  and  lb* 
feathers  being  planted  singly  ia  the  grass.  After  fifleen  days'  exposure,  they  are  clean4 
with  soap  as  above  described. 

AoM  coior  ot  pink,  is  given  with  safflower  and  leoMa  juice. 

Dttp  Ttd,  by  a  boiling  bot  balh  of  BraiU  wood,  after  alnming. 

Crtnuoa.    The  above  deep  red  reilhert  are  pajsed  through  a  balh  of  eodbear. 

Prime  dt  Jfmnnir.    The  deep  red  is  passed  through  an  alkaline  bath. 

BItta  0/  tctry  tkadt,  arc  dyed  with  the  indigo  vat. 

Yiltnie  i  after  aluming,  with  a  balh  of  turmeric  or  weld. 

Other  lints  nMy  be  obtained  by  a  mixtare  of  the  above  dye*. 

Feathers  have  some  more  useful  employment*  than  Ihe  deeoration  of  the  heads  of 
women  and  soldiers.  In  one  ease,  they  supply  as  with  a  soft  elastic  dawn  on  which  w« 
nn  lepoie  our  weaned  frames,  and  enjoy  sweet  slumbers.  Sneh  are  called  ted  fealhos. 
Olbers  are  employed  fur  writing,  and  Ihoe  are  called  qaiiU. 

Ooose  fealhen  are  most  esteemed  for  beds,  and  they  are  best  whe«  ptDcked  from  the 
living  bird,  which  is  done  thrice  a  year,  iu  spring,  midsnmmer,  ard  the  beginning  of 
harveri.  The  qualities  sought  for  in  bed  realhem,  are  softness,  elsslicity,  lightness,  and 
warmih.  Their  only  prrpamtion  when  cleanly  guhsred  is  a  slight  beaiiog  to  clear 
away  the  loose  matter,  but  fur  this  purpose  they  mast  be  first  weU  dried  either  hy  the  soa 
or  a  stove,  fteaehing  with  lime  water  is  a  bad  thing,  as  they  never  can  be  freed  fma 
while  dual  afterwarJ*. 

The  feathers  of  the  eider  duck,  asot  niaUi»irna,  called  eider  down,  pnssrsi  In  ■  sop^ 
rioT  degree  all  the  good  qualities  of'goose  down.  It  is  osed  only  as  a  cuvertaf  to  bi^ 
•ad  acver  should  be  slept  upon,  as  it  thereby  lose*  its  elasticiljl. 
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QciBi  fbr  vntiBf.  Then  wMkt  vaaaOj  of  thr  f^then  phckiNl  out  of  the  wiagi  cf 
ftcM.  Dntch  qoiUi  have  bras  hightr  MiccmfdjU  tbcDnlchTFre  iheEivivfao  bit  Dpon 
Uic  ut  of  prepariDf  them  wril,  bj  dearin;  ihon  bolfe  inuile  and  oulvide  froni  ■  fatly 
homnr  wUb  which  Ihcr  are  nalurall)'  impregDaWd,  aod  which  pretcQli  the  ink  froni  Bo*^ 
bg  fmlf  aloBg  the  pen*  made  with  Ifaem.  lie  Unlch  kit  a  long  time  rmphijed  h«t 
dDdci*  or  uhe*  to  altaia  thb  end  t  and  their  *c«rel  wa*  preiened  very  caieTullj',  but  ft 
al  lea^lh  Iraupired,  and  the  pnicen  wat  (bea  im|>ioTRl.  A  balb  of  Tciy  finr  uAd  most 
he  kept  coaaUBllr  at  a  nitaUe  IcBpcraiare,  wbkta  ia  about  140''  F.  i  ioio  thii,  ihe  quiU 
(9d  of  the  laalhei  mait  be  pluafed,  aad  bR  ia  it  ■  fcv  insiantB.  On  Uking  ihem  out 
they  BUM  be  uroagll  nibbed  with  a  piece  of  aaawl,  after  which  the;  are  found  to  be 
white  and  inuiipareat.  Both  carbuoale  of  poiaih  in  lulntiaa  aad  dilute  inlpharic  acU 
bate  been  tried  to  cfleet  the  aame  end,  bat  without  locecM.  The  Tellow  lint  wliich  givci 
iniila  the  air  of  age,  ii  produced  by  dipi'iag  tbem  for  a  little  in  dilale  DiDtialic  aeid,  aad 
then  aiakiaf  Ihem  perfectly  dry.  But  tbit  pruccM  matt  be  pieetiled  by  the  nnd-ballt 
afcration.    The  above  ii  tbt^  Freoek  proetu. 

Qoill*  aredimMl  by  (be  Londoa  dealer!  in  two  wayig  by  the  one,  tbey  reoiiln  of  tbcir 
Mtonl  EOlort  t^  the  olber,  Ihcy  acquire  a  jtrUow  tint.  Tbe  former  ii  called  the  Dutch 
netbu),  and  (he  principal  workman  it  called  ■  Dnteber.  Hesiii  before  a  iniall  iiotc  fire, 
■ato  which  be  IbmMa  the  barrel  of  (he  quill  for  about  ■  aecond,  ibcn  lay*  iU  root  quicklj 
Mow  hi*  blUBl-edgcd  knife  called  ■  buc^  and,  prening  (bit  Gnnly  with  tbe  led  hand, 
IrawB  ilw  qnill  briskly  Ihrongb  wilh  hii  rifhL  The  bed  on  wbich  (he  quill  it  laid  to  re 
tdve  tbte  picaaare  ia  oiled  the  plate.  It  i*  a  reclanguUr  au^oth  lump  of  iion,  about  I 
«cbM  long,  J|  broad,  and  2}  thick,  wbicfa  it  bested  on  bii  itoTc  (o  about  (be  SBOth  dc- 
}ree  Fabr.  The  hodi  ia  a  raler  of  abogt  15  iactm  in  leagik,  Mimrwhai  like  the  patten- 
aakcr**  kaife,  it*  falerui  bnag  fonncd  at  the  one  md  by  a  hook  and  »lap1e,  and  the 
rower  of  pttworc  being  applied  by  tbe  haad  ai  Ibe  other  rnd.  'I'be  quill,  rendered  loA 
uhI  eUitie  by  the  heat,  endiree  Ihe  itning  leraping  action  of  (he  tool,  and  tbui  geta 
■tripped  of  itt  opaque  onler  membraae,  wiihout  haaaid  uf  being  fplit.  A  akillU  work- 
«aa  can  pan  SOOO  qnill*  througb  hii  liaodi  in  a  day  of  10  huurt. 

They  are  aeit  cleaned  by  being  icrabbtd  by  ■  woman  with  a  piece  i^  ron^fa  dog-lih 
ikin,  aad  finally  tied  up  by  a  naa  in  one  qoartcr  of  a  bundred  bundle*. 

In  aoolber  nwde  of  drenioR  quill*,  (bey  are  t(ee|>rd  a  nighi  in  decociion  ortnnDerk,to 
WUB  them  yellow  |  taken  oat  and  dried  in  warm  *and  cooialaed  in  a  pot,  then  acraped  by 
the  Dulcker  a*  above  deacribed.  The  firti  are  reckoned  to  make  the  beit  pcna,  ihungh 
Ae  tt^gnd  may  appear  more  bcaaiiful. 

Crow  qnill*  6tt  draagbtunen,  aa  well  aa  iwan  qnill*,  are  prepared  in  Ihe  nne  way. 
Tbequilli  pludied  from  well-fed  living  bird*  have  moit  ehatieily,  and  are  leart  fobjeet  lo 
be  nolh  eaten.  The  beat  are  thaae  plucked,  or  wkicb  are  qiontaneouily  call  in  the 
month  >.f  Hay  or  June,  becaute  they  are  (hen  fbtly  ripe.  In  Ibe  goote'i  wing  tbe  live 
eilcrior  fcalber*  only  arc  valuable  fur  wri(in(.  The  firtt  it  the  bardeil  and  ranDdett  of 
all,  bu(  ihc  tborleit.  The  nrit  two  are  the  bett  of  the  five.  They  are  ported  into  thoa« 
of  (he  rigkl  and  the  left  wini,  which  are  dillerenily  benl.  Tb^  hcaviol  quilli  arc,  gen- 
erally tpraldog,  the  beat.  Lately,  KeamiDg  fur  four  honrt  bai  been  propoaed  at  a  good 
preparation. 

FECULA  (Ftnli,  Fr.  t  SiSrlttinM,  Germ.)  KHnettme)  ligniflei  corn  Boor,  tometimet 
■Inrcb  from  whatever  aoorce  obtained. 

F£IJ>SFAS  (OrAim,  Ti.;  Ftldtpaih,  Germ.)  it  a  mineral  cryiilallliing  in  oblique 
Aombuklal  pritmt,  auMeplible  of  two  elivagett  hmre  more  pearly  than  vitreoa*) 
i|iee.  ^rav.  2'39  to  3-68 1  tcralchet  glu*;  yield*  no  walci  when  calcined ;  fusible  at 
the  blowpipe  Into  •  wbite  enaniel;  nut  affecled  by  acid*.  The  liquid  left  from  ila 
analytical  Ireatmeot  with  nitrate  of  bariu,  niiric  acid,  and  carbonate  of  ammonia, 
nObrda  on  evaporation  an  nlkaline  retidiiiDi  which  precipilalvt  platina  from  il*  chloride 
and  nppeart  from  tbiv,  at  well  at  olber  leiti,  lu  be  pol»b.  Feldspar  coniiilt  of— lilica, 
66-7St  alumina,  1700)  poiath,  ISg  lime,  l'S6|  oijde  of  iron,  U-7B.  Sot.  Tbi* 
nineTal  it  a  leadiagconttituent  of  ^maitei  and  in  it*  deconpoied  itnle  rumishea  Ihe 
Mlan(*e  or  Coniith  lUne,  to  maeh  uted  in  the  porcelain  aad  beat  putlery  mann- 
hcMrc*. 

FELTED  CLOTH.  Thit  woollen  rahrie,  mada  wltbetit  (phintBg  and  weaviDg,  -wa* 
made  the  tabjeet  of  ■  patent  by  If?.  T  R.  Witllmnt  in  Febmary,  Igsa  A  oopiou* 
deaeriptiim  of  the  prooot*  it  tciven  in  Kmtlim't  Journal,  nil.  I. 

VantithMlor  Jaipanntd  Fill  it  rntde  by  imbuing  Lha  stuff  of  eoarie  bat  bodiet  with 
drying  oil,  prepared  by  boilinfc  EO  lb*,  of  linaeed  oil  with  white  lead,  litharge,  and 
iinitwr,  of  eaah  nne  poomt.  The  fait  it  to  bo  dried  in  a  atove,  and  then  polithed  br 
puniicH-ttone.  Five  or  tix  ooaU  of  oil  tra  required.  Th«  tnrfaee  ia  at  lait  vtniiahsd. 
When  the  objeel  it  intended  to  be  tti^  lik*  ruan,  the  (abrie  I*  to  be  impregnated  flnt 
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of  all  with  floor-puU,  tLu  ((avs-driid,  mt  into  th*  ddlnd  «liap^  B«n  ImbiMd  wlft 
the  dryino-oil,  Bud  paDiieed  rapsktedlj ;  IwUr  plaead,  lo  tha  namlMr  of  M  in  a  Iiot 
iron  moiil3,*Dil  upowd  to  itrong  prMmra.  JapaB a«d  tu^  mad*  {■  tbk  wmj,  aMtold 
in  Frsnoe  at  l4i  EI«L  ■  piiM ;  and  tb«j  will  (Una  M*«ral  jtan'  waar. 

FELTINO.  (^Wrgfp^  Fr.;  JVttn,  Genu.)  ia  tlw  prooCM  bj  which  Ioom  Boeka 
of  vmA,  and  haira  of  Tariona  aniniaU,  ai  tha  iMBTar,  rabbit,  bant  ^i  are  mntuallj  in- 
terlaevd  into  a  compact  textile  fabrin.  The  Siat  atep  toward  malting  Talt  ia  to  mix,  in 
the  proper  proportiona,  the  diffsreDt  kind*  of  Sbtv  bteoded  lo  form  tbe  atoff  i  and  then, 
bj  the  vibrator/  ■troke*  of  the  tiowatnii|t  to  toaa  them  up  io  tbe  air,  and  to  cbdm  them 
to  fall  a*  irregalarl;  aa  poaaible,  upon  the  table,  opeoed,  apread.  and  aeattered  The 
workouD  oorera  this  layer  of  looae  flooka  with  a  pieaa  of  Uiiok  blanket  stuff  eiightlj 
moiat«n»di  he  preaaea  it  with  hia  haod^  morii^  tha  hair*  lM«kwat4  and  fcvward  ia 
all  direotioo).  Thna  th«  diffireot  fihrM  get  ii>t«ri«ee<^  bjr  their  end*  panaiDg  evet 
tortaou*  path*;  Ihdr  TwmlwiUnaottoa  being  always  hotreTer,  root  fcf«mwt.  Aatbo 
nattint  ge ti  denacf,  the  hand  prCMnre  abmUd  h«  iaeraaaad  in  order  to  orocoaae  the  li 
oeaaiog  reaiilance  to  the  deeuaaaliun. 

A  fliBt  Ikio  aheel  of  toll  aponif  fell  beins  now  formed,  a  aecond  it  eoadeaacd  apoa  K 
ia  like  laaaner,  and  then  a  Uiird,  till  the  requitile  atrength  aod  Ihtcknei*  be  oMained. 
These  did'ereol  piece*  are  iiicce*sivelf  broughl  together  dnjoaad  n  a  waj  anitable  to  tha 
Wiibcd  for  article,  and  unii«d  bj  eoatjnaed  deiieroas  tmssure.  Th*  stuff  niui  be  neit 
*ob)Ktcd  to  the  ruUiDg-miU.    See  Hat  Han  dt  tern  be. 

F£IlME?rr  (Eng.  and  Fr. ;  Htft,  Germ.)  is  the  aubatanee  which,  when  added  in  « 
tnail  qaaniitf  to  TCgeiable  or  aaJDial  fluids,  teada  lo  eieila  Ihoae  intestine  molioai  and 
changes  which  accompan]!  termenlalion.  It  •eeais  lo  be  the  retail  of  aa  allentna  whii^ 
n^elable  aibumea  and  gluten  undergo  with  cualael  «f  air  amidst  a  fenaeatiiig  uaaa. 
The  pi-ecipitaie  or  lees  which  fall  down  when  fetmentatiwi  i*  Anished  conaiM  oT  a  mix- 
ture of  the  fermenting  ptinciple  with  the  inaolotde  mallen  conUined  in  the  fetaiEiitcd 
liquor.tome  of  «hicb,likeliordeine,ciialed  in  the  worti,  and  others  are  probablr  gcnei*- 
ted  (I  the  lime. 

To  prepare  B  pare  fennent,  or  at  least  a  compound  rich  in  Ibat  principle,  the  preeipa- 
Ikte  aepanted  during  the  fenuenlation  of  a  clear  infiuion  of  malt,  comnoalr  ealM 
jcBst  or  barm,  ii  made  use  of.  Thia  pastj  mslter  raosl  be  washed  in  enid  distilled  water, 
drained  and  sqneeied  beiweea  the  folds  of  blotting  piper.  Bj  this  Ireatmenl  It  becema 
a  pulverulenl  mass,  composed  of  smalt  tranaparent  grains,  ;allowiah  gray  when  Tiewvj 
in  tbe  compound  microscope.    Il  coniaina  much  water,  and  i*  tbercfnre  mA,  like  moial 

Cien  and  albumen.  When  dried,  il  beeones  like  theae  bodies,  Uanslucid,  TcUowiak 
wn,  hornj,  hard,  and  brittle.  In  the  soA  hamid  slate  il  is  insipid,  inodoroua,  ia- 
•oluble  in  water  and  alcohol.  If,  in  thia  state,  the  /trrml  be  lefV  to  iiaelf  at  a  Icmpens- 
tore  of  from  60°  lo  70°  F.,  bnt  not  in  too  dry  a  aituation,  it  pnlreflea  with  the  aaoie  phe- 
nomena as  Tcgetable  ^nten  and  albamen,  and  leEvet,  tike  theni,  a  reaiduum  reaemUiag 
old  cheese. 

At  the  beginning  of  Ihi*  ehangi^  partieularlj  if  the  fenneut  b«  eackaed  ia  a  linuted 
portimi  of  air,  Ibere  ia  an  ahaorpttoa  of  oiygea  gas  wilb  a  fivefoU  disn^agevent  of  car- 
bonic acid  gas  I  while  acetic  acid  makes  its  appearance  in  the  subalance.  When  dislilM 
by  itself  it  adords  the  same  prodacts  as  glateo.  Biluta  acid*  ditaolTa  It  rery  readily ; 
and  so  does  potash  with  the  production  i^  ammonia,  a  pecBltar  sirannsiaaee,  for  ia  dit- 
•oWing  glaten  the  alkali  caoaca  no  sach  erolntion. 

Ttie  properly  possessed  by  yeast  of  deiermieing  the  fermentation  of  a  properly  dililed 
tolnlion  of  sugar  ia  Tcry  fleeting,  and  is  l0!t  by  *ery  trifling  alterations.  It  is  deatrofed 
by  complete  desiccation,  and  cannot  be  restored  bj'  moisteaing  il  agaia.  The  attempla 
Diade  io  Loodun  lo  aqueeie  onl  tbe  liquid  part  of  yeast  in  bags  placed  in  a  powerful  preoi^ 
Mid  to  oblain  a  salid  cake,  in  order  lo  transport  Aroienl  lo  India,  taaTC  had  but  a  Tciy 
partial  success ;  for  ils  Tirtoe  is  so  impaired  that  il  will  rarely  eicile  a  perfect  feraieai»- 
lioa  in  the  best  prepared  worts.  The  lame  method  b  adopted  in  Germany,  M  smd  yeast 
to  only  modenle  distances  {  and  iher«fare  with  more  advaataga. 

If  yeast  be  boiled  for  tea  minutes,  il  loses  the  greater  part  of  ils  fermentiDg  power, 
and  by  longer  boiling  it  becomes  inert. 

WhcB  alcohol  is  pourod  npon  yeast,  it  inunedlately  destroys  its  (brmentiag  fheullie^ 
Ihougli,  on  Bllering  it  o^  it  seem*  to  carry  no  remarkable  principle  wi^  it.  One  Ihon- 
•andlh  part  of  aulphnric  acid  equally  deprive!  yeast  of  ils  peculiar  pniperlj,  u>d  *o  doca 
■  llitle  ilrong  acetic  acid.  All  the  acids  and  Ike  aatis,  especially  those  which  pari  readily 
Vith  Ibeir  oxygen,  prodnee  tbe  same  effecL  A  rety  small  quantiiy  of  salphurons  ock^ 
or  snlphileB)  mustaid  powder,  partiealarly  the  Tcdalile  oil  of  moaiaid,  and  in  general  tha 
ftdatile  oils  thai  contain  antphar,  a*  ir^  as  the  T^etiUe*  which  yield  them,  «ach  at 
horaa-raditb  and  garlie,  all  kiU  tke  fbiuealiBg  agenu  LaMty,  fiuventatian  is  oomplatelj 
■t^Vped  by  a  modenta  deprewion  of  leupeitiare. 


:,9,i,ze.., Google 


FEBHBNTATIOir.  009 

Ihiring  ftnnBBtatioti  tbti  Tent  nodn^oai  a  cluDn ;  It  Iomi  tii«  pfopwtT  of  eandng 
■sotber  wort  to  farnianC,  Thit  efaange  probably  dep«ada  npoo  the  «haiiiied  rsactiaa 
batwMQ  the  fennont  and  the  (tifar  that  n  daoonpoMd ;  for  ■  eartaio  qnantit;  of  jaait 
IBD  effect  the  (ermeDtaUon  of  odIj  a  eertaia  quantity  of  *iigar,  aod  all  the  angar 
eleeediiiK  thii  qoantity  remaiaa  unaltered  in  the  liquor.  It  haa  b«en  eonolnded  rmm 
■onie  rather  looae  expvrjmenta,  that  on*  (lart  and  a  half  of  yeaat  (enppoeed  to  be  in  the 
dry  itnte),  it  adeqoate  to  the  fermentation  of  a  tololion  of  100  part*  of  pure  aiifrar. 
When  aueh  a  aolution  ia  fermentMl  faj  the  preeiae  proportinn  of  7«a*t,  the  fermenting 
principle  ia  eihaoatad,  for  no  new  jeaat  ia  farmed  in  it.  Tliere  ia  a  depoait  indeed  l« 
about  half  the  wel^t  of  the  yaait  employed,  of  a  white  maUer  ineoIuUe  in  water. 
which  aflurd*  no  ammonia  by  dry  dittillation,  and  b  incapable  of  noting  aa  a  fannant 
npon  a  frrah  uccharine  aoiDtioo. 

Of  all  the  bodice  eoqrertilile  into  yeaat  during  fermentatiDi^  Tagelabia  platen  and 
albnmen  poaeeee  the  moat  rapid  and  energetie  powera.  Bnt  ordinar*  glae^  iainglai^ 
animal  fibrins,  enrd  or  eowim,  albiimlne,  arine,  and  other  axotiied  labetaDOrt,  all 
enjoy  the  property  of  eaoiing  a  aolution  v(  augar  to  ferment;  with  thi*  dilferenee, 
that  vbilat  yeaat  e*n  eatobltah  a  nompleto  fermeDlstJon  in  Ihh  than  an  hoar,  at  a  teoi- 
peralure  of  abont  68°,  the  abore  anUtBDeea  raquira  aereral  day^  with  a  heat  of  ftom 
77°  to  87°  F.,  for  becoming  fennenia,  and  br  oOMtiouiig  farmentation.  SnbatanaN 
dvnid  of  nitrogen  do  ikot  OToduea  ■  tann**L 

FERMENTATION.  (Eng.  and  Fr.  i  OtAnrng,  Oma.)  When  Offanie  lubalueea, 
nder  the  Inflnencc  of  water,  air,  and  warmth,  are  abandoned  to  the  redproca]  operation 
•r  Ibrir  proximate  prineiplea  (angar,  ttarch,  ^nlen,  &«.),  they  an  eniirely  changtd  and 
decompoaed,  to  thai  tbeir  ultimate  prineiplee  (oxygen,  hydrogen,  carbon,  and  in  tome  caaea 
mote)  combine  in  new  proportioaa,  and  thoa  give  binh  to  Tarioot  new  eompoanilii.  T« 
Ihia  prexna,  the  general  name  of  fermentaliaB  ha*  been  givrn.  Thete  opentiona  uw) 
tiieit  proilBctB  differ  aecotding  to  the  diOereacca  oTthe  rahataacct,  and  of  tlie  eirennataiH 
;>«  in  which  tfaey  are  placed.  Tie  followiag  may  be  cnnmerntH  aa  lofficietiUy  ditliact 
ipeciea  oT  fermentation.  1.  The  JOttAarme  fermeBiation,  m  which  aiarch  and  inim  ara 
^nged  into  augar.  3.  The  vimotu  fcrtaentatioo,  ia  which  ingar  b  conTcrted  into  alco- 
hol. S.  The  miicfIag{M»a  feriacnlalioD,  in  which  angar  b  conteried  lata  alime,  iaatead 
of  alcohol,  t.  The  oaiimM  f^rmcBtation,  in  which  aMohol  and  other  aabaMacca  are  co>- 
verted  into  Tinegvr.  5.  The  pnirid  feimentation  or  ptitreTaetion,  which  chancterisca 
fvtienlatly  the  decompoaition  of  uotiled  organie  anbatucet. 

1.  Th*  taaharimt  JinmtUaiian.  When  a  patte  made  by  boiliag  one  put  of  atarob 
with  twelve  parU  of  water  it  left  entirely  to  itaelf,  water  merely  being  tlirred  in  a*  it 
ararontet,  at  the  end  of  a  month  or  two  in  aunmer  weather  it  b  diaaged  Into  aufar, 
cqoal  [n  weight  to  from  one  third  lo  one  hair  of  the  ttarch,  aad  into  gnn,  eqtial  to  fVon 
Me  Snh  lo  one  tenth,  with  a  retldnum  of  March  paate  tomewbai  altera!.  Tbia  m^ 
durifying  proceaa  adrancca  mvch  quicher  Ihrtngfa  the  eo-operatioa  of  Tcgelahle  albo- 
mine  or  gluten,  acting  aa  a  fbmeuL  If  we  Ix^  two  pattt  of  potato  ttarcb  into  a 
paate  with  twenty  pant  of  water,  mix  thb  paate  with  Mie  part  of  the  ftlaten  of  wheat 
Soar,  anil  aet  the  mixture  Ibr  8  honn  to  a  lempentnre  (rf*  fhnn  12!^  to  167*  F.,  the 
mixtare  tooa  loica  itt  paaly  character,  aad  become*  by  degreea  limpid,  tnniparent,  and 
tweet,  pafsin;  at  ilie  aame  time  lint  into  gum,  and  then  into  ingar.  The  remainder 
ebniiMt  of  ihe  nnehennd  ttarch  with  tha  altared  gluten,  which  hat  become  lonr,  and 
hat  loit  ibe  facoltr  of  acting  upon  (Veah  portioaa  of  itareli.  It  b  probable,  bowevcr, 
that  the  aunr  formation  in  (he  drat  eaae,  when  the  Hard)  nndergoet  a  tpOBtaoeoni 
Bhange,  may  be  due  lo  the  aeiioa  of  a  tmall  poilimi  of  glnlcn  and  albomiae  left  in 
tke  (tareh,  lincc  a  putrcfaclirc  ■mcll  b  crentaally  cTdved  indieaiir*  of  that  awlised 
matter.  The  gum  into  which  during  thb  proeen  the  ttarch  b  6rit  OMvcrted,  and  which 
bccomec  aAerwardi  angar,  b  of  the  aame  notnre  aa  BritJab  gam,  (fanned  t^  the  matiag 
ofatarcb. 

This  production  tt  angar  lalrea  place  in  the  germination  and  kiln-diying  of  mall  g  aad 
Aa  maahini  of  tbe  brewer  aa  well  aa  the  iwectening  of  bread  in  baking,  real*  apon  the 
Btnne  principle*.  In  many  eaiet  tbe  Ti»ont  fermentation  precede*  the  taeebarificaitan, 
or  tecompaniea  It )  the  ttarehy  paitt  of  the  femeDling  maa*  chaaging  into  tngar, 
wliih;  the  previoctly  formed  angar  becomea  wine  or  beer.  Id  tbe  aweeieoitg  of  fruit* 
by  keeping,  a  aimilar  proeet*  ocean ;  the  cnmDjr  and  itaidiy  Ibre*  beeovBC  tngar  fran 
the  action  of  the  glotliKKi*  ferment  wbieb  iMy  eoolaia ;  a*  happen*  atao  to  the  jaieea  ef 
nany  fruita  which  tweeten  Ibr  a  tittk  while  alter  they  have  btra  expreated. 

The  nature  of  thb  tniar  formatian  through  the  inflnence  of  glntcn  npon  atanh,  b  na- 
Ambledly  the  tame  aa  the  eouTeraion  of  ttarch  into  tagtr,  by  boiling  it  with  lalpbnrb 
acid  ;  thoogh  the  whole  theory  of  ihb  change  b  not  cnlirEly  developed. 

The  moat  energellc  tnbatance  for  the  converaioB  of  ttanh  into  togar,  b  the  maU  of 
batby.      Actofding  to  the  reaewndiea  of  F«yea  aad  Pcnn^  the  gtwi  vUah  ^  lUt 
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prooMi  ia  flnt  l<imi«d,  mmj  b«  prgv«nt«d  from  ^ing  foto  itigw,  bj  mar«Ij  expodng  h 
to  a  boiliiiB  bc*^  aad  heno*  wa  bara  it  id  onr  power  eitbcr  to  make  aogar  or  fruni  at 
pleaiare.  Of  finely  gronDd  msltrram  IQtalO  partamoM  b«  Uken  far  100  parti  of  lUnh. 
taloa  paa  [Jacad  in  a  water  bath,  tOO  parlaoTwiterbaing  wanned  tofratn  77°tnSS^P^ 
IbagniaiHl  malt  moat  baalirred  in,  aoil  the  temperatura  moat  b«raJaed  to  lU^.  The  100 
parta  of  ataroh  muat  aoir  b«  added,  and  wall  roiiad.  The  beat  i>  than  to  be  incraaaed 
to  158°  F.j  and  be  ao  n^uUted  that  it  ahall  not  fall  below  146°,  dot  riie  above  187°. 
Id  tha  oourae  of  10  or  SO  minutea  the  originally  milk;  and  paat;  liquid  will  beooma 
cradaally  more  attenuated,  and  eventuallr  it  will  turn  aa  fluid  nearlj  aa  water.  Tfaia 
M  the  point  of  time  in  which  tba  atarch  haa  paaaed  into  gum,  or  into  tha  anbatanca 
lately  aenomiaatad  dalriiu  bj  the  cbamiata.     ^ould  this  miiinlacinoaa  matter,  vhicli 

riara  to  be  a  mixture  of  i^uin  and  a  littla  atamhj  aunr,  be  withed  for  ia  that  state, 
temperature  of  the  liquid  muat  be  auddenljr  raiawT  to  the  bdling  point,  whereb]' 
die  further  aation  of  the  malt  upon  it  ia  (topped.  But  on  the  other  hand,  if  tagar 
be  daairad,  then  the  temperatore  moat  be  ateadil;  maintuned  at  from  1SS°  to  107" 
'or  three  qoartara  of  an  hoar,  ia  wfaieb  time  tha  greater  Dart  of  the  itaroh  will  have 
beaome  augar,  and  from  the  avaporatiaD  of  tba  flaid  a  atarehj  ^rnp  will  b«  obtained, 
aotiralj  alutUr  to  that  proonrabla  bj  tha  aetioD  of  Tatj  dUata  anlphuiio  aoU  npon 
lUrah. 

Minu-,  and  rrom  the  eTai,onlioD  of  the  flaid  ■  aiarchjr  ajrnp  will  b«  oMaiMd,  calinlr 
aimllar  lo  tiiat  procurable  bj  the  action  of  very  dUale  aalphuric  acid  npon  March. 

Tke  aabatanee  which  operatea  ihia  taccbafine  change,  <k  the  appropriate  jcait  of  tht 
■■gar  rrmenlalioa,  which  had  been  pmkNialr  imaiiiDad  to  be  a  reiiduam  of  gintu  at 
raKcuble  albumen  in  the  grnnlnated  gnio,  has  been  traced  b;  Pajen  aad  Pwaoi  lo  « 
pecnliar  pniximMc  Tcgetable  piinelplc  eal1«I  b;  them  dioilajt.  Thii  aubslaace  ia  p[ea- 
eraled  daring  the  germination  of  barley,  oata,  and  wheat,  and  maf  be  oblaEned  acparatcijr 
br  iarnaiDf  Ue  ground  malt  in  a  amall  qnantitj  of  cold  water,  alraininii  off  the  liquor, 
Ibea  fliterinti  it,  and  hpaling  the  clear  aolulion  in  a  waler-baUi  to  the  lempeimturc  of 
IBS*  P.  The  greater  part  of  llie  vegetable  albomen  ii  thus  coagulated,  and  must  be 
aeparaled  by  a  fre^  filliation  g  tha  liquid  i*  aflerwardi  treated  with  alcohol  aa  long  a* 
the  Soeculcnl  precipitate  of  diaitaae  falla.  In  order  lo  purifT  it  atill  more  complelelf 
front  the  axotiaed  matter,  it  may  be  odcc  more  diaaolTcd  in  water,  and  again  [iredpitaled 
by  akokid.  When  dried  at  a  low  temperature,  it  appran  aa  a  while  aolid,  which  cod- 
taiDt  DO  aiole,  ia  iosolnble  in  airong  alcohol,  but  diaadves  in  weak  alcohol  and  waier, 
U*  BslntioD  it  nenltnl  and  taatelets  (  nad  if  leA  lo  itself  it  dhaagea  apoDtaneooaly,  aooner 
«r  later,  according  to  the  degree  of  warmth,  aad  bocomea  soar.  At  the  lemperaiare  a[ 
fha«  1^  Ic  188*,  it  haa  the  property  of  converting  atareh  Into  gam  or  dexirinc,  ami 
■ngarg  and,  when  auffleientiy  pure,  it  doei  thia  with  aueh  eneigy,  that  one  part  of  it  ia 
eapable  oT  nechariTying  2000  parla  of  dry  atarch.  It  acta  the  more  rvpidly  the  larger 
ila  proportion.  Whenever  the  aolulion  of  diaalaae  with  starch  or  dextrine  has  beea. 
Iteated  to  the  boiljntt  point,  it  loaea  the  property  of  tranaforming  theae  aubalancei.  One 
knadred  parte  of  welt  malted  barley  appear  lo  conlain  about  one  part  of  thia  new  body. 

2.  Tht  f»aHi  Ftnaaiaiioa, — In  thii  fermentation  Ihe  augar  exiating  in  watery  aolo- 
tion  ia,  by  ihe  operation  of  the  ferment  or  yeait,  conrerted  into  alcohol,  with  disengags. 
meat  of  earboaic  aeid  gaa.  If  wa  diasolve  one  part  of  pnre  sugar  in  ten  parte  of  water, 
and  leave  the  tidulioa  in  a  lemperature  of  frani  68°  lo  77*  F.,  which  ia  Ihat  moat  favof^i 
able  to  fermentation,  it  will  remain  unaltered.  Bnt  ifwetlir  into  that  sotatian  *ome  beer 
yeaet,  the  pheaomena  of  fermeatation  non  appear  in  the  ahote  ciicomatancei  j  lor  ear- 
bonic  acid  gaa  ii  evcdved,  with  inleiline  movementa  of  Ihe  liquid,  and  an  incre«ae  of  itn 
temperature.  A.  bodyof  jeaal  ria««  to  the  anrface,and  exhibilia  continual  brmation  and 
mplDre  of  air  hobble*.  At  length  the  aogar  beiiig  in  a  great  measure  decomposed,  the 
notiona  ceaae,  the  liqnor  becmie*  dear,  and  inateiid  of  being  a  alnip,  it  ia  now  a  dilate 
alcohol.  The  yeast  haa  hy  thii  time  fallen  to  the  boilom  in  a  aomewhai  compact  form, 
aad  of  a  whitish  color,  deprived  of  Ihe  property  at  eiciling  fenoeDlation  in  freah  straps 
provided  no  undue  eiceaa  of  il  waa  added  at  first,  Ibr  thai  alone  would  remain  elTeelire. 
Experience  shows  that  for  the  conversion  cd"  a  determinate  quantity  of  sugar  hj  fennea- 
laiiun,  a  deieminate  quantity  uC  yeatt  is  neeesaary,  which  has  been  estimated  at  aboa: 
H  per  cent,  ia  the  dry  state.  When  the  yeast  has  been  decomposed  by  fermenting  Ui 
definite  proportion  of  sagar,  it  loaes  its  farawnlablc  property,  and  leaves  Ike  excess  af 
(■gar  nanffectad,  Girming  a  sweet  vinont  solution.  The  aame  thing  happens  if  the  yeval 
be  separated  ftom  the  wort  by  a  filter  in  the  progress  of  the  fermentation,  Itir  then  bH 
intesiiae  motion  speedily  atops,  alihoogb  much  saccharine  matter  remain*. 

In  the  juiee*  of  aweet  fniita,  of  grapes,  for  example,  Ihe  ferment  is  inlimately  nwo 
dated  with  the  sugar.    It  ia  at  first  soluble  and  inaelive,  liU  it  absorba  oxygen  from  tke 
iD  operative  ferment,  but,  at  the  same  timp,  insolnUi^ 

I ""len  the  expressed  juice  o'  ''-  — 

lir,  and  tliere  sabjecied  Ic 
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Bof^menprcMntitMndt , , 

ivfannDUtiTe  •fauga^  II  llMgnpM  be  tquHMd  In  tMi>DnMpb«r«  deprived 
•r  Mfsee,  ead  cowflned  in  tka  muat,  ihe  jake  wQl  kleo  renMin  aMdtercd.    ReecDilir  e^ 

-li  fimpe  jaiee  ii  Iiapid,and  maairecUllie  eMMneneenieM oT  (emienUlioa  ^  Iha 

lion  oT  tba  jtimj  inbHuee,  wkkh  een  take  pitoe  oalr  *it^  ■<««■  eT  air.  The 
n  beeuM*  inrUd  afler  ■  eeruin  time,  gw  h^iei  to  be  endfcd,  and  the  lepanled 
fenaeat  deeompneee  ihe  *a||Br.  Ai  the  end  oT  tke  proeeM  Ihe  yewi  eotleeti  at  the  bol- 
hMB  of  the  «eM«l,  Dsaallf  in  larfcr  qaanlilf  than  wat  ■aatcinil  lo  eompltie  the  fennen- 
Mtloa;  and  hence  a  Boruideiable  panioa  of  it  po«*eMe«  (till  Ihe  rertDeatatlire  faenltT. 
Tbe  fennenlalicHi  iUelf,  wbea  oaee  began,  that  ie,  wteaerer  Ibe  jreaitr  partlelea  at« 
aiolT*daad  float  in  the  liqnid,  fbr  which  eToiation  a  Tety  minute  qatntit]' or  oxygen  b 
PiOeiaal,  ia  UeacaAiflh  iadepcndeal  oT  the  eontael  of  air,  and  piei  on  u  well  in  ekx* 
win  openvcMet*)  to  that  ^e  prodDCtioa of  aieohol and  earboaie  add  dependi  wlelr 
^o«  the  BOIiMl  readioB  at  the  rnnwal  aad  Ibe  aogar. 

TlM  yeait,  which  maf  ha  obtaiaed  uleraUT  pure  ttom  a  flae  inftlon  ol  mall  in  ■ 
■ale  of  lermentaliM,  aher  beiof  washed  with  coU  water  lo  aejiam*  the  ■olable,  faming, 
aad  Meehatine  ■nlta',  aad  alter  beio;  pr«**ad  between  ftUi  oT  UoUing  paper,  oaoM)- 
IMM  a  palreraleat,  (cranah  tcHow,  frBanlar  nbeiince,  dcattlate  of  both  taile  and  imtt, 
iMolahla  both  (a  water  and  aleokoL  CM  water  dinolree,  indcod,  oah  ^^  nd  bolUag 
vaMr  TOT  little  more. 

IW  eMentlallT  operalite  eoMtitoeal  of  yeaat  is  a  peenliar  aaotized  Intter,  whM  u 
te  wlac  tal  it  mixed  wilh  loaie  tartar  and  other  tatif,  and  in  the  beer  tnn  with  foi^ 
Harch,  kc.  Thii  animaliied  aabalanee  mar  be  oblain«d  in  a  leparate  alale,  aecorabqt 
to  Bncoanot,  by  aelinf  upon  ibe  wubed  y eaet  powder  wilh  a  wMk  ley  of  carbonate  ol 
potaah,  and  by  decotDpoaiog  Ihe  lolution  with  Tin^ar,  whereby  ibe  aiattcr  U  IhrowB 
down  in  a  fdalinom  form.  The  lubeUnee  thai  obtained  ii  inrolnble  in  cold  water 
aad  akobol,  bat  diMoltc*  readily  in  Tcry  dilate  alkaline  leyi,  and  CTcn  in  lime  water 
When  diflaied  tbioagh  water,  il  aMoniea  a  hoBOgeaeoai  oapeel,  ai  if  it  were  really 
diMDlred;  bnt  when  Ihia  niiiure  la  heated,  the  aaimaliied  matter  eoagolatet,  and 
Ktwnlea  in  thick  floekt.  In  Ihia  uaie  il  hai  loat  ita  Vonart  proprttitt,  being  no  kmgei 
•oleble  ia  iJlialine  lejil,  ere*  when  eoncenlrated.  Acida  exercise  no  eolreDt  power  oret 
this  pecnliai  mailer;  Ihey  preeipilale  it  fhm  ita  aolnlioa*,  aa  do  alio  the  earthy  aad 
iDetallie  aalla,  wliieb,  moreoTer,  eombine  wilh  il.  Tbii  ia  alio  Ihe  caie  wilh  Innnin. 
The  cDinbinauiia  of  the  fermeal  alnff  wilh  acida  increeae*  the  aUbitily  of  il*  conalilutioni 
•nd  coDnieracu  iu  leadney  to  inflnence  tolaiion*  of  aufmr.  Thcae  pnjpertiea  of  thn 
^erMire  priaeiple  of  yenit  explain  many  of  Ihe  phenomena  of  fermentation,  m  we  ^laD 


Tbe  animaliifd  matter  of  yeaat  reMmUea  glulen,  aHnnipa,  eaaermi,  and  otber  aiollnd 
tahataaMtg  if  aay  oat  of  tbeae  be  pot  Into  a  McebarlBc  tolniian  ready  fbr  fbrmeniaibn, 
ft  win  befia  lo  operate  a  change^  when  aided  by  wnruth  and  time,  if  ii  be  prerionily 
deeonpooed  in  tome  aieatare  to  laeilitale  iU  inllaenee ;  or  if  these  sabauneet  be  braagbt 
ialo  a  alightly  pntreteeal  tinte  belbrrtand,  they  will  eaose  niorv  speedy  fenneatation. 
Tbns  while  uT  egg,  when  added  to  saechariae  Ihgoora,  requires  a  period  of  three  weeks, 
wilh  a  temperature  of  9P  F.,  before  il  will  eleile  fennenlalion  r  aAeiwards  the  cicesa 
of  the  altiunwn  forms  a  preeipiUle  which  may  be  nsed  inslead  of  yeasi  iFpon  other  sweet 
worts.  The  rapidity  wilJi  which  sodl  siolised  anbtlances  are  capable  of  being  eonvened 
bio  fermcnisof  moreDc  less  parity  and  power  is  very  variable  i  Tegetable  glniea  and 
•Ibamea  being  beat  Sited  for  Ihia  parpoac.  This  eonTCrsion  ia  acceleraied  when  the 
H  liquor  in  which  iheanbslance  !*  dilRised  ordissdved  baa  already  begnn  [o  fcnncnti 
nee  it  appears  that  Ihe  pre  ..... 

r  of  lingular  inflaence,    Uf 
in  ftrmenling  liquors  depend.  . 

A  Milation  of  pore  s^r,  whieh  has  been  made  to  Rrnent  by  the  addllibn  of  yeast, 
hraishet  no  new  yeast;  bat  Iherc  remains  after  Ihe  proeet*  a  ptwtioo  of  ibe  yeast  origi- 
•aUy  miied,  in  an  akmd  inopeiBiive  eondilloTi,  should  ita  qnanlity  have  been  eiictly 
•doqaale  lo  Ihe  decomposilioa  of  tbe  sugar,  M  ia  an  openliTC  slate,  sbolild  the  quanllly 
have  been  originally  nrrsslrr 

Bul  if  tbe  fmnenlable  liquor  eoatnias  rrgetaMe  aDnmea  and  gluten,  as  ia  conmouly 
tbe  case  wilh  Ihe  sweet  juices  of  fmits  and  beer  worts,  these  subslanees  breome  changed 
bto  Jerments  in  Ihe  coarse  of  ihe  ferDeatation  ladnced  by  the  yeast,  and,  being  taper- 
toouB,  so  to  speak,  for  that  particular  proccas,  they  remain  entire  at  the  end,  and  tnay  be 
Mlleeted  for  use  in  other  operaliona. 

Upon  this  principle  ia  founded  Ihe  Inereased  prodaction  of  yeosl,  and  Ihe  raannfhetare 
of  what  ha*  been  called  otiflinaltami,  in  whieb  the  fennentalion  i*  conducted  chiefly 
wilh  a  (few  10  Ihe  formalioa  of  yoaal.  To  the  remmling  masa,  thoae  hinda  of  meal  are 
•ddedf  whieh  nbonnd  ia  albnisi  and  |lalea,  •*  barley,  beMU,ar  wheat.  Air  tnstaneei 
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and  tti<  proMii  U  noiUr  to  tba  prodaotion  of  >  great  Imp  of  Imvm,  tnm  Ik*  agOaa 
afBainaUpi«Mi»ri(npon4o>^  lbs  fallowing  preKriptiMwaiiDDatnUtfalifatiJMt 
Take  tbree  oddc**  oT  bwn  Jen,  add  to  It  five  qnani  of  boUiag  water,  and  boil  Iha 


aAer  llie  comnmecBieDl  iif  the  rertncDlatiaD,  iaeorpotalc  wilh  Itw  m 
Wla]' or  bran  Oour,  till  it  bctoroea  a  Dniform  dongh.whicb  mint  bellianiagtilr  kneade^ 
tdIImI  Dui  into  cako  aboul  an  ioeh  ibick,  and  cut  iolo  pices*  of  the  aiie  erf'  a  dobr. 
Tbeie  cnkrlptt  null  bo  dried  npoa  lalht  in  Uie  Hn  in  TaTcnble  weatber,  and  Iheo  pat 
ap  in  a  di?  siiuatian-  Ff  ure,  oae  af  ikne  diaa  ia  la  be  biokea  into  piec«,  laM.m 
warm  water,  and  Kt  ia  a  wann  place  daring  12  boa/a.  Tbe  uA  dmh  will  ibc«  aem 
the  purpote  of  beer  ^eaat. 

Or  ve  may  mil  equal  parU  of  baricy  malt,  wheat  ntall,  and  emabed  ire,  poor  wawt 
at  the  lemperature  oT  OX'  F.  on r  tbem  into  a  Mb  lill  it  ilaad  a  ipan  abate  Ibeir  wuw 
Due)  then  ilir  well  toffe'bcr,  and  allow  the  whole  lo  teroaiB  ai  real  for  a  few  hoor^ 
till  it  cool*  lo  about  69°  F.  We  nnM  now  add  Ibr  each  pvaad  W  tbe  ninfM  neali^ 
a  quarter  xT  an  ougce  oC  beer  bono.  Tha  tab  buM  ba  then  covered,  aad  pre«cr*ed  at 
ft  unperalure  of  W  P.  Tbe  hniks,  u  Ihrj  beaia  lo  rwe  tn  the  Mrftc^in  eontaqucM* 
«f  the  frrnientilion,  most  be  taken  off  end  iqueeied  Ihtough  a  cloth  o*er  Iha  T«M*L 
Whw  Ike.  meal  erne*  aAerwanli  lu  «nlHiiie  to  ihe  bottaoi,  the  whole  Boai  ha  alMlaad 
ihnngh  a  canTaai  bag,  and  freed  rrma  the  laperflnoa*  gaMUore  br  tqaeerin,  Tbe  bag 
with  its  doBKhf  man  mast  neil  be  nrrounded  with  dry  asbea,  to  remeie  tbe  rec  '  '  ~ 
tmoiidiiy,  and  to  arrnt  anf  furtbei  fermealation.  This  eonaiitent  rerment  avj 
bulead  of  beer  f  eait< 

It  is  difficult  to  prepare  an  artificial  jeait  wilhont  bann.  The  bett  proeei*  lor  (Ui 
parpoae  is  the  rullowing.  Take  five  part*  of  biincr,  one  part  of  powd^ed  tartar,  aad 
■ialeen  parts  oT  wheat  or  faarley  malt,  *tir  thr  whole  in  water  of  tbe  temperalnre  of  12P 
F.,  and  place  in  a  fermentinf  )(eat)  when  the  jreaat  will,  aa  oaoal,  be  elimioaled. 

The  chan^  which  jtlulea  or  tegelable  albonen  nnder^oei  in  the  different  kiada  of 
neal,  when  it  becomes  a  ferment,  eon^isla  apparenllj  in  an  oirdation,  tioee  aaalytli 
ihowj  that  this  ferment  conlaias  more  axy^n  than  platen  doea. 

It  hai  bees  already  rtaied  that  yeasl  ia  it*  liquid  cowUtioa  readily  potrefie^  and 
becomn  altogether  uieleu  for  the  proeea*  of  fermentation.  Ia  order  lo  preserie  it  for 
tome  time,  it  must  be  dried  to  saeb  a  degree  aa  lo  rettft  spootaneona  deeompoailioa 
without  losia;  il*  fermentative  faenltyi  bat  eomplaidy  dried  yaatl  loaei  that  property, 
and  does  not  recover  it  by  bein;  agnin  moistened.  Beer  barm  ma;  be  dried  tiler  heia( 
washed  several  times  with  oold  water,  till  tha  taal  qaaatity  cooiea  off  dear;  bnt  Ihe  in- 
soluble  portion  must  be  allowed  to  eetlle  fuMy  befure  the  water  is  ponred  away  ftom  iU 
The  leaiduiun  being  freed  as  much  as  poeaible  from  water,  by  drainage  aad  pretaon 
between  flannel  cloths,  ia  to  be  dried  in  tbe  shade  br  a  carrent  of  warm  air  ai  qniddf 
at  possible,  wilh  the  aid  of  Avqaent  Inruing  over.  It  mujt  be  aJlerwardi  kept  in  dfj 
■arthen  veaaels.  Teasi  may  also  be  pmervad  a  sbon  time  in  activity  by  being  kneaded 
with  as  much  barley  or  wheat  Soar  a*  it  eaa  take  op  wilhooi  loaiag  the  dot^by  eoft- 
sisteoce.  Dried  yeaM  hat.  however,  alwaya  an  impairni  activity.  The  easieal  and  raoat 
eertiin  method  of  preserving  yeait  in  iu  primitive  poifer,  ia  by  mixing  it,  aAer  praatora 
[a  fiaoael,  with  at  much  pulveriied  ingar  aa  will  rendef  it  dry,  aad  pnttiog  np  the  ttia^ 
lure  in  air-tight  vessels.  Tha  fermealalive  power  of  yeast  Is  deatroyed  hf  tbe  foUowiw 
means:  t.at  already  stated,  by  making  it  completely  dry  either  by  the  evaporatkm  af 
the  water,  or  Itt  abttractioa  by  alcohol )  i.  by  boiling,  which  if  eontinaed  fur  ten  minates 
renders  yaatt  qoita  ioopenlive  g  3.  by  the  actkn  of  saeh  sabstaacea  as  dissolve  oat  iia 
rueniial  eoaititueatt;  by  alkalis,  for  instance,  since  Ihe  particle*  of  yeast  eeeta  la  be 
operative  ooly  ia  their  iosolubla  ffraanlar  stale ;  4.  by  •ueb  substanees  at  form  eombtaa- 
Itons  with  it,  and  thereby  either  aller  its  nature,  or  at  least  incrcaae  Ihe  eobesioa  of  ita 
eonstituenl  parts,  so  that  they  can  no  loanf  operate  apon  aweet  liqnoi*  by  tbe  deeomiK^ 
sing  affinity  of  itt  ullimate  particle*.  Saoh  bodies  are  the  acids,  etpecially  the  miaeiral 
ones,  lannin  and  most  salts,  particularly  the  meiallie,  which  nail*  wilh  the  yeaal  into  ne« 
compDunds.  The  volatile  oila  which  eowtaia  aalphar  eienite  the  same  paialyiing  inli>> 
CDCe  a pa a  yeatL 

The  eircamttaaeaa  whic)i  promote,  and  ara  necessary  to,  the  vinnas  feimentMhltl  arc^ 
eonfurmably  to  the  above  view*,  the  fulkiwing  i — 1.  The  preaeace  of  Ue  proper  quantity 
of  aelLve  yeatt,  and  ita  proper  disirihaiion  through  the  wortt.  If  ia  the  coarse  of  a  alaek 
fermenlatioa  the  yeaat  aabsidet  M  the  bottom,  the  inte*lirte  ootiiMs  eeaa^  ««tire(y,  bat 
they  may  be  excited  anew  by  slirring  up  the  ingredients,  or  roating  the  toa,  a*  tbe  brew 
er*  aay.  2.  A  eertaia  degree  of  wamUh,  which  ehoald  never  be  lean  Iban  91*  F.,  aar 
noce  thu8tf>i  tka  lampemtara of  frgn  69*  lo  77°  being  the  Moal  pttqiilioM  &riln 
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•eawcMMMot  and  pfngrM>  rf  ftraMntotioa.  Vbeo  othtr  tircaawtatiOM  «r«  thcMniB, 
the  TBpidilf  of  tb«  hnnsDtalioii  »  ptvportional  to  Uia  taniperatiira  irithin  otrtain 
llnit^  »  that,  hj  lowering  It,  tha  MtioB  naj  ba  iuod«ntad  at  pluaura.  K.  The  far- 
ntntation  proMada  tha  battar  and  toon  aquabH  tlia  gr«a(«r  the  man  at  fermenting 
H(]Bgr,  probablj  on  aaoaiiat  of  the  nnidirmlj  h%b  tamparatura,  ai  wall  •■  the  nnirorm 
diatribulina  of  tb«  M«i*o  partialaa  of  tha  jmtt  bj  tha  graatcr  anargf  of  the  inteMina 
■DOTanaata.  ^  Tba  Nunfaarina  aolotioo  imut  ba  Bofflnianlljr  dilatad  with  water;  when 
loo  mirah  eoneantratad  it  will  not  f'nBant  Henoe  rarj  iweat  miiat*  furnish  winca 
aoataiaing  mHh  nndaaoaapoaad  aagar.  'or  fteompiataferoientaliTaaation,  one  part  of 
■nr  iboald  ba  diMilTad  in  tan  paurta  ot  water. 

FerwHotation  ma j  ba  taninrad  arat<^>pad:  1.  brthoaa  mfaoa  whieb  nnder  tha 
jaMt  iaopanuiT*,  partiaalarij  hj  tha  (dia  that  contain  nlphar,  aa  oil  of  muurd ;  aa 
flao  bj  the  aulphnmaa  and  aolphnrie  aeid*.  Tha  operation  of  tha  ralpbiiraua  add  in 
ofaatmatinK  tha  (ermentaliofl  of  noat  ooMiata  partlr,  do  doabt,  in  ita  abaorling  oi^^n, 
wbarabf  Uis  iHninatiofl  ot  tha  yaaatf  partiolea  la  pnrcntad.  Tha  (nlphnrona  >mi^ 
BoraoTur,  aala  more  pawarfntlr  npoo  fermentiog  liqnon  that  eontida  tartar,  aa  gr«pa 
Jniee^  than  mlphurio  mmL  Thi*  add  deeompoaa*  tha  taiUria  aalt^  and  oambinii^ 
with  their  baH^  acts  the  Tegvtabia  and  fnt,  whieb  doea  not  interfere  with  the  fermen- 
tetion ;  bat  the  BilphnraDa  aoid  operataa  direatlj  upon  the  jaMt ;  %  Vtj  the  teparation 
<tf  thejeaal,  ehher  with  the  filter  or  bj  aabaidence ;  8,  bj- lowering  thr  lamperatore  to 
U°  F.  If  tha  fannantinc  maaa  beeome  eliar  at  thia  tainperatnr^  aod  ba  drawn  off 
Iroa  tha  anbaded  jaaat,  u  will  not  tannent  again,  thon^  it  ebaiild  b«  heal«d  to  tha 

Ae  prodnetaof  naaoa  fenDentatiea  are  carbonic  acid  gaa,  and  akobdli  cf  whidllhl 
ftrser  neapM  dnriax  the  proeeaa,  empt  in  the  cate  of  the  apcrbling  wipe*,  like  eha^ 
paim,  that  an  partially  feraienLed  in  cloec  veeeek.  The  alcohol  rrnuiu  in  the  rmnml- 
ad  liqaar.  100  parta  dT  sagar  aiord  b;  eonpleta  deeonpMiiion  nearlr  GO  parte  of  aleo- 
koL  Aeeaidinf  toThenard,  100  parta  oT  ingar  are  eonTcHcd  into  46-8  paita  of  carbonic 
aeid,  and  49-38  of  aleobol ;  bcaidea  S'BZ  parte  of  carbon  otherwise  eoiplojcd,  which  tba 
BDgar  contained,  aboTC  whet  ia  preaent  in  the  furmer  two  prodocte.  Thi*  ebcmitt  fonnd 
in  Ibe  fenDeateil  liqoor  4  per  cent,  of  an  extradite  metier,  aolnble  in  water,  and  harini 
BD  aeidulout  reactioii,  to  whoae  fbrmatlon,  ptDbsMT,  Ihai  eiceae  of  carbon  may  be  aeee*- 
•arf.  In  what  wa;  ihe  actloo  of  Lhe  T*a*tT  perticlei  opoa  the  uecbarine  snbstanec  It. 
eairied  on  in  the  Tinooa.  fermeotelion,  or  what  may  be  the  inlerior  working  of  this  pro- 
eeaa, ie  not  acearaldT  underttaod.  The  qaaittiatiTc  relation  of  lhe  carbonic  acid  and 
alcohol  to  Ihe  ngar  ie  prettr  well  made  oal ;  bat  the  determination  of  the  uliintaie  priiw 
ciplea  of  the  fenneat.  ittelf,  before  and  iner  the  nnotn  cfaange,  and  of  the  reaidnum  di» 
•olTed  ia  the  fennentad  liquor,  ba*  aM  been  well  aacertainnl.  It  1*  probable  ihal  the 
yeaal  oaiieriiiiet  in  (he  proceM  a  timibr  dceompoaition  to  ibat  of  ihc  pnlrefaclive,  and 
that  lu  elcniefliar7  conttiWent*  enter  into  ncweamliinattone,and  abetraet  eo  mnch  carbon 
and  h^r^Kn  from  tke  fagar,  that  the  renaiader,  anonnttna  to  96  per  ceaL  o^Ihewhol^ 
«•}  eooatiiate  oae  atom  it  aleobol  aad  «ae  of  earhooic  aci^. 

3.  Tht  itimy  or  gbMnous  ftrtimdatiou. — Tkis  prueeei  labee  place  in  weak  solationa 
af  aagar,  at  onlinarj'  fermenting  temperatana,  where,  fhm  defcel  of  food  TCaal,  the 
*inoDB  fermenlation  cenaol  proceed.  In  anch  circnmstanect,  from  one  part  of  anger,  one 
third  pnit  of  gum  ia  formed.  Aeonrdii^  to  Deefo^aca,  however,  100  parti  ofanfar  aStird 
109-48  of  gitm  or  tlime.  This  ii  fomicd  when  one  pan  of  aueer  is  dissoWnl  in  iwentf 
parts  of  water,  which  had  been  prerinoalj  borled  with  waehed  barm  or  glnten,  and  then 
ihered.  The  proeeat  proeeeds  elowJ;  aad  qnieil|r<  eqaalty  well  in  doae  nucls,  u  with 
eontact  of  air,  and  eonliBneaat  ordinary  tempeialnres  about  IS  day*)  bal  it  goes  on  more 
rapidly  and  completely  at  the  heat  of  from  71*  to  Bfl°  F.  A  small  qnanlity  oC  hydrogen 
and  carbonic  add  gas  is  diacningcd,  In  the  proportion  cf  two  to  one  by  volume.  The 
CsmcBted  liquor  becomes  torbid,  and  aisDmee  a  longh  thready  appearance,  like  a  dceoe- 
tkiB  of  llaaeed.  A  amall  addition  of  sulptaarit  or  anlphurous  acid,  of  onrialio  acid  and 
■loaa,  or  of  tannin,  impede*  Ihia  speeiee  of  ftrmeniatioi  g  becanae  Iheae  anhstaner*  com- 
bine, aa  in  the  vinoui  fcrmeauiliaa,  with  the  rcrmeat  into  an  ina^Ue  prrcipiiale,  aaena- 
•epliWe  of  further  change.  In  many  winea,  rapeciany  when  bolllcd,  this  alimy  fertaeal^ 
lioa  ocean,  and  occasioas  their  lopioess,  which  may  be  heal  remedied  or  prevented  bf 
the  addition  of  ai  much  tannin  as  will  precipitate  the  dlaeolved  mneone  matter.  Thto 
ipecies  of  fcrmemaiion  attacks  very  rajndly  the  rinsing  waten  of  Ihe  ingai  refiner, 
which  elweyt  eoataiu  lome  fermentative  gluten.  A  lilUe  alum  ia  the  beat  prevcnlira 
in  this  eaae,  becaoae  il  pmipiiates  the  diaaolved  ferment. 

4.  Tht  ataamt  «r  Mar  firmimatitn. — In  Ihts  proceas,  aleobol,  more  or  lesa  dilnle,  la 
Beanlvad  Into  water  and  vinegar  in  conaeqacnce  of  the  operation  of  the  fement]  cm* 
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diiaimnt  of  tha  altohol  b«ing  lAiMtcd  bj  Uit  oxjgcn  of  the  atrao«f4i«rt«>l  air.  n« 
r«qui<ita  of  thii  ppooou  biia  bean  already  d«ti(Meii  nniter  tha  article  Aomo  Aon^ 
Tbe7  are  ihe  pretrnee  oT  atmofpheneal  airg  alcohol  dilstrd  to  ■  certain  desrve  whb 
water  fprinenl  or  feail,  and  a  teiapeiatore  abuTC  66°  F.  Tlie  moit  aeliTC  fenneaU  at« 
■ich  aubaunen  at  hare  already  panvd  Inlo  the  aeetooa  aiate ;  hence  *ta(^r,  n|irriiillr 
whcB  it  coDlains  MHot  jrKj  part[cl«t,  or  ia  combined  wUh  porous  and  agna^  budie^ 
•D  aa  to  muUiplj'  ita  pointa  of  coniact  wiib  tfae  vinout  liquor,  »  iwrticularly  puwerfaL 
Cumnion  ynsl  may  «1m)  be  employed  for  Tincxar  frrtnenU,  if  il  be  iaibdcd  with  a  litdt 
TincBar,  wilh  Iravcn,  eruiU  of  bread  aoaked  in  viocfar,  Ibe  atallu  and  hntka  oT  frapea, 
aawdual  and  aharinga  of  beech  or  oak  imprecated  wtlh  Tinejtar,  or  the  rliiiiy  aedimeM 
of  Tinker  catlia  calked  luolhtr  i  all  oT  which  operate  at  feroienu  chieSy  in  eoaacqneBcc 
of  the  Tiacfar  which  ihey  omtain.  Tfae  inikle  ahaTiogt  of  the  waTca  cf  t-taqar  toM 
aM  on  the  aaine  prineiptc. 

Tfae  aertuD*  tennrnlaiioB  may,  noreorer,  go  on  alons  with  the  vincai  in  Ike  aana 
liquor,  when  thia  contain*  aogar  aa  well  ai  alcohol.  Whilal  the  aeidifieation  of  the  alciibal 
ia  rfliecled  by  the  abaurplion  oT  oiy^en  fram  the  aunoaphere,  the  iugar  beeonrt  alcobol 
wilh  diaen^iKcni^ni  of  carbonic  acid,  and  then  paaae*  inio  vinegar,  tiiner  muct  liqnw* 
intended  C-r  uiakinc  vinegar,  auch  ai  wine,  juice*  of  froitt,  ale*,  fcc.,  eiwtaio  Fiill  a  little 
■Dftar,  they  diaeniiitge  alwaya  a  little  calboaie  ackl.  Beatdea  (pirila,  name  other  lubataa- 
ce*,  aaeh  a*  Rum,  the  maeilatie  of  plant*,  and  ilarek  paatr,  directly  fermrnl  into  Tinegar. 
flnitar  alao  acein*  to  be  convcnibie  into  linegar  without  any  rinou*  cbance.  I'be  albo- 
nJDoa*  matter  uf  potato  juice,  ptecipiiaied  by  vinecrar,  aerre*  aa  a  proper  Ternent  ibr 
tbal  purpiwe,  when  added  in  ill  moiet  atate  to  weak  (imp.     0.  See  PitTaEFiCrroH. 

Mr.  Wilbam  Black,  in  hia  Irealiae  on  Brewinfi,  ha*,  with  moch  ingeaaily  and  appa 
b«tb,  eadeafored  to  ahow  thai  the  pmecea  c^  fermrolation  ii  alronglj  inflneaml  fajr 
•leetricky,  nut  oaly  that  oT  the  BlnKMpheTe,a*hn*been  Inni  known  from  threireamtaaei 
■f  beer  awt  wine  beooning  •pcedDr  aonr  aAar  tbaBderatonoi^  bat  the  voltaic  prodoeed 
by  deetrie  conUnatioaa  of  BeUla  ia  the  rermeaiing  tuna.  He  tberefure  reeoa< 
nwnda  Uie*e  tUM  to  be  omJc  with  u  tittle  metallic  work  aa  ponible,  and  lo  be  inaulaled 
from  the  Boor  of  the  brewhnate.  For  the  propriety  of  Ibii  adrice  be  addueea  ttaati 
iirihiofc  examples.  Wort  which  had  becoBc  atationary  in  lt«  fenoenluion,  on  twins 
pumped  out  of  aqoore  tjim  imbedded  in  ibe  floor,  into  caaba  flmeti  upon  woodea 
atillinna,  besaa  ininiedialeiy  to  work  very  well,  and  gained  aboot  6  degrees  of  attennatio* 
while  tbrowinv  off  ila  yeaat.  From  the  atainaitoa  of  the  proceH  ia  Ibe  fyle*,  he  bod 
in  the  morning  predieled  an  approaching  Ihoaderatorm,  wtueb  aceordlosly  tuperreaed 
in  theeoorae  of  the  evening.  In  further  Mpport  of  Itia  viewa  be  iMtaaeei  the  fad,  Ihat, 
in  dairie*  where  ihe  milk  it  pot  into  poreeUia  veaaela,  and  placed  tipoa  woodea  ahelTe^ 
il  is  seldom  injured  by  lightning ;  but  when  contained  in  wooden  or  leaden  vnarli,  and 
placed  upon  the  gronnd,  it  almott  inTariably  tuma  aour  ia  Ihnndcij  weather.  Hia 
general  eoacluakia  il,  ■■  that  the  pre*arTaiion  or  dcMnicUoo  of  beer  dependa  iipon  elco- 
trleity ;  anj  Ibe  moM  certain  mode  of  pretervaiion  la  to  inaolate  aa  umeh  aa  poaaibl^ 
bolh  Ibe  •quarea  and  all  other  atenails  or  veaadi  eonnceted  with  lbs  brewing  or  atorioK 

Mr.  Black  farther  eonaidcn  that  nnaonndoctt  of  worta  ia  tHea  the  reaolt  of  eiedrieity 
exoitcd  between  the  maih  tun  and  tbe  copper. 

Why  is  beer  liable  to  get  apoilcd  in  IhnndeNaiannt,  thoasb  appareatly  well  ioaobued 
in  glass  bolllcs  ? 

I  shall  concliidc  tbia  article  with  Mr.  Black's  deaeriptioa  of  tha  ptaenomena  of  beer 
fermcnlDtion.  In  every  regular  process  there  arc  Ave  distinct  alagea.  In  Ihe  firal 
we  see  a  subttanee  like  cream  forming  all  round  the  edge*  of  tbe  gyle  Inn ;  which  ex- 
lend*  towont*  the  centre  until  the  whole  la  creamed  over,  conatituting  the  Srat  change. 
Neil  a  fine  cnrl  appears  like  cauliflower,  which  also  apneada  over  the  tquare  aotface, 
and  according  to  the  strenKth  and  appearance  of  this  curl,  the  qoality  of  Ihe  fcrmcBla' 
tion  may  be  predicated.  This  he  calls  the  second  stage.  What  ia  technically  eaUed 
Ibe  ifomsclk  or  vinous  vapor  now  begins  to  he  smtti,  and  continncs  to  gain  Kreaith 
till  the  process  is  concluded.  From  Ihe  vinous  energy  of  Ibis  odor,  and  tbe  proeie«iTe 
aitennation  of  tbe  wort,  the  rigor  oTlhe  rermenialion  may  be  inferred.  The  experienced 
brewer  ia  much  guided  in  his  opentlions  by  the  peculiarity  of  this  effluviom.  The  third 
chanie  is  when  the  cauliflower  or  curling  lop  rises  lo  ■  fine  raeky  or  light  yeasty  head} 
uid  when  thii  falta  down,  the  fourth  stage  baa  arrived.  Finally  Ibe  bead  should  ri.<e  W 
what  is  otlled  close  yeaatv,  having  the  appearance  of  yeast  all  over.  About  this  period 
tbe  gaa  becomes  ao  powerful  aa  to  puff  up  occasionally  ia  little  bells  orbladdrr*  about  th« 
site  of  a  walnnt,  which  immediately  break.  Tfae  bells  abonld  appear  bright  and  demr. 
[f  they  be  opaqne  or  wfaey  eolored,  tbere  la  some  nnaoondaeas  ia  Ihe  won.    Tbe  gieml 


,t,zec.y  Google 


mSHENTATIOir. 


paint  <i  to  iM  Jiwt  n  ibsoIi  jwat  w  to  «tny  tka  fanwiitatioD  •iinip1«to1j  Uitod^ 
tb«*«  flra  ohangw  at  lb*  ragalar  pariodi. 

'i>lbMb«Mor  lalan 


— lantcndtd  to  a*v«ra)  operatloni  bewdn  Uiom 

Ibnnariy  iWndad  asdcr  it  Ha  nhmooMna  ohioh  it  aihilnta  under  tbea«riiffercDl 
phMW  and  tha  ahangaa  wbiA  it«ffe«A*«nions  thrTariooauiljettaar  ita(ip»nitloni,Bra 
ko  l«a*  ttHking  and  rnjatarlow  tn  tbrnr  prineipla  than  impoRant  Jo  tbair  applioailun  to 
theartaof  lir*.  Fermantationa  ara  now  arranged  into  tweUaalanaa — 1,  Uia  nlaoholiai 
t,  the  eiuaona  or  aaooharina ;  ■,  tha  vUeou  or  muaana ;  4,  the  laatie ;  St  t1 
theKHilie;  7,  tba  p««tie;  8,  tlM  banioilie ;  9,  Ikaainapia;  ll\  tbeu 
patnd ;  and  1 1,  tka  ratt^. 

FaraHntotJon.  in  tba  isoit  gjanaral  aanwt  maj  ba  dcBMd  to  ba  a  apoatonaona  r» 
•atioc^  a  eheniieal  metomarphoaiii  «uitad  in  a  ntaaa  of  oigaaia  matter  bf~  the  mera 
praemea  of  another  anbatoneek  wbiefc  neither  extraeta  froan,  nor  gfita  to.  tlH  maUat 
wliich  it  daooai|ioan  anj  thtag  vhatover.  'Rite  pnwfaa  reqnirea  the  followinft  eo^ 
ditiona:— 1.  A  tompwatore  from  46°  to  IK)°  F.;  a.  Waterj  t.  Tb  eontaot  of  etr; 
4.  Tie  preienee  of  a  neutral  otsanio  aiotiied  matUr.  in  ■  rerj  •mallqnantltj,  and  oT  a 
erjatalliuble  eon-aaoliied  aaMano^  in  eoneidenlile  qnaptitr.  The  funner  ia  tba 
ferment,  tba  latter  undei^oea  fermenUtion.  Id  ordinary  diamieal  aetiona  we  peraein 
one  bod^  anito  to  another  to  foroi  a  nav  oomponnd  ;  or  one  liody  tnm  analbrr  oat  of 
a  eotnbtaation,  and  lAfca  it*  plaea,  In  rirtae  of  a  anperior  afllni^.  Thaaa  rfTeela  ara 
foraaaen  and  wnriainad  hj  tbe  intorreation  of  that  aioIeoDlar  Istm  vhleb  BoTamt  all 
A^nl  operalioni,  tbU  atttBetive  power  wbieb  naJtM  fta  panidM  <rf  diiMQav 
bodiea.  That,  alao,  In  the  onHnarr  phenomena  «£  deeonpaaition,  we  perceive  tba 
agencr  of  beat  at  one  timv,  at  anothct  of  Ufht,  or  of  elcctricilr  I  fotcei  «f  which,  tliangh 
we  are  not  aoinaintcd  wiUi  tlte  taaence,  jet  we  know  the  eiMt  effea  nndei  deton^ 
Bate  ctrcwnttances.  But  fennentation,  on  tbe  contran',  can  be  explainod  ^either  bf 
the  known  Uwa  of  ebemical  affinitf  nor  by  the  intorention  of  tha  powen  of  UshJ,  dee- 
tricitr,  or  beat.  FennenutioD  TMaeea  complex  organic  ■nbetascei  to  lintpler  con- 
ponada,  tbenb;  Tedneim  tbcin  nearer  to  tbe  eeoatitotion  oT  nuneial  natsre.  It  ii  aa 
operalioB  aaalogona,  in  sonte  reapecta,  to  that  effectod  b;  -"'—■'i  npoB  their  Tegetable 
food. 

With  a  good  luenteope,  aaj  penon  xar  connnee  biDuelT  that  fement  or  Tcaat  ii 
an  organized  matter,  fanned  entirely  vt  glabiilea,  or  of  cotpnaclea  alighllj  OToid,  from 
the  Ibree  to  the  fonr  thonModth  part  of  an  ioeh  in  diameter.  Sometimea  their  aniibea 
aeems  to  have  a  little  tail,  which  ha*  been  regaided  m  a  bnd  or  geim  attached  to  th« 
mother  cell.  Wbenerer  the  fermentalioB  beg&u,  the  rcaat  dost  not  resuun  an  iMtanl 
idle.  Theae  amall  roqnd  bodiei  becone  agitatod  in  all  direetionf,  t*d  if  the  enbataneo 
nodergoinjc  fermentatioa  ia  mixed  with  an  atotited  matter,  m  in  beer-worta,  tbe  coii- 
pnictei  become  larger,  the  itaali  toila  get  derdoped,  and  on  acquiring  a  certain  aiia 
ther  eepaiaU  from  tbe  parent  globole,  to  live  by  theDurlTOi  and  give  btrlh  to  new  eor> 
pnielea.*  In  thefermentatioo  id' beer  from  malI,ibi*ierieac€miiltiplleaLiona  prodncea 
a  qoantitr  of  Teaat  teren  timet  greater  than  what  wat  added  at  the  commencement. 
Were  tbe  abore  ingonioni  •pccnlatioM  denuinitraled  with  eertaJntr,  we  ihonld  be  led 
to  admit,  in  all  theae  pbenomenajUtioni  tml;  vital,  and  ■  reprodaetiao  lilce  that  of 
boda  in  the  vegetable  kingdom.  The  exiatence  of  a  vital  foree  tccmt  to  be  rendered 
probable  bj  the  Ikct  that  in  ineomplne  fennentotion,  meb  at  that  of  Bne  tyrap  with  too 
little  feait,  the  fenneBt  hwet  iti  prepcrtiea  and  powert.  IT,  however,  we  add  to  tbe  e^ 
lutioD  of  pure  togar  an  albominoni  nbttance,  a  CMCont  or  fleabT  matter,  the  devcl< 
Dpmeot  of  f  eaat  becomet  manifett,  and  an  additional  qnantilr  of  it  ia  fonnd  at  tbe  end 
of  the  operation.  That  with  nooriihmcnt,  ferment  engenden  ferment  Jl  ii  for  thit 
reaton  IbM  a  little  fermenting  mnit,  added  to  a  bodf  of  frcihgtnpe-jaiec,oicite*fer< 
mentotioa  in  tbe  whole  maai.  Tbeao  clfeetaBre  not  confined  to  alMholie fennentation. 
The  unalleat  portiont  of  tonr  milk,  of  toar  doBgb,  or  tour  jake  of  beet-root,  of  pntreded 
fleah  or  Uoo^  occatioo  like  allerationt  in  fl'esh  uiiii,  doogli,  jniee  of  beet.n>oI>,  Beth, 
and  bhwd.  Bnl  fbnber,  and  which  it  a  Terr  cnriou  drcnffltlanee,  if  we  pnt  into  a  li- 
quid containing  an;  fermenting  tabatance,  another  in  a  tonnd  ttato,  the  latter  wonld 
nifler  deoompooition  under  the  influence  of  the  former.  If  we  place  nrea  in  pretence 
of  beei^reat^it  esperiencea no  change  i  wbileif  we  add  to  it  lugar-water  in  arerment- 
Ing  ttote,  the  nrea  it  eonverted  into  enrbonato  i^  ammonia.  We  tbnt  poatCM  two  modet 
of  decompodtioa,  tbe  one  direct,  the  otber  indirect. 

Allbongh  f  eatt  bat  all  tbe  appearaocea  of  in  organized  inbaUnee,  it  it  meif  ly  bj  aaal- 
mj  thai  iiEt  nnll^lieation  b^  growth  ia  aiaanKd,lor  tbii  iaa  phenomenon  verfdifflcnlt 
of  experimental  demonilration.  When  blood,  cerebral  tubttanoe,  gall,  pu,  and  inch 
like  tnbataneea,  in  a  putrid  ital^  are  laid  npon  tmii  wonnda  in  nn'""*',  vomiting,  do- 
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...  D  nnitomiata.    He  pouon  in  bad  unuga. 

ii  ^  UiB  ums  oIm*  oT  fem«Dti.  tn  WnrUniberg,  vhcra  uiiMgss  are  prvmred  from 
very  iniMHlliDeoiu  miUar^  ai  blood,  liTen,  bralna,  and  offal  of  manj  other  kindi,  vlth 
brew,  menl,  mlt,  and  gpio*^  fatal  nwuTta  from  «atinK  Ihem  are  not  unoommon.  Death 
io  tbcea  eaace  ii  preoeded  bj  tha  mdnal  waatfn^  of  the  mnaauUi-  flbre,  and  of  all  tba 
like  eiiiitituenta  of  the  banuui  bodj;  Ht  tbat  the  patient  beoomei  emadatcd,  drii 


omponuoD  una  inai  oi  wnion  NicmMiTH  are  uie  anmecu.  ina 
Idea  iti«lf,  and  mnltipliee  indefinite^,  jait  aa  the  parttQlea  of  jtaat 
10  of  beer.  The  tern  peratare  of  boiUng  water,  and  ala^ol  arntlied 
i(h  MMh  pobonoD*  *Mr«tion%  raudMi  tMr  poiaon  )D«rt    Haor 


a  sompleta  mnmmj,  and  aoon  aipirea.  The  radaver  [a  atiff  aa  if  froien,  and  ia  not 
■utjeot  to  pntrefaotlon.  During  tM  prograa*  of  tha  aniai^  dlaaaaa,  th«  aaliva  bMomea 
viacid,  and  emtta  an  offensive  ametl.  No  peeuliar  poimn  san  be  deteoted  bj  analjda 
in  tbe  UQMgea ;  bat  the;  are  rendered  wholMome  foou  for  animola  by  the  action  of 
aloohol.  or  bj  tliat  of  boiling  waur,  wliich  deatroj  the  noxioni/oms)  wiUiout  aeqnirfDg 
it  tbeniaelveii  and  tba*  deoompow  the  pBtrpfaotiTe  ferment  of  Ibe  saangeai  Wbea 
thia,  however,  paMea  unchanged  through  the  atomneh  into  the  eirenlating  ajatero,  it 
imparla  Ita  poeullar  aotioD  to  tJie  eonetitaenta  of  Ihe  blood,  operating  apon  it  aa  jeUt 
does  apoD  wort.  Poiauna  of  a  like  kind  are  proJuced  bj  the  body  itaelf  In  aoma 
diaraaaa.  In  piague,  amall-pox,  meaale^  Ac,  eubelaneea  of  a  peculiar  fermeotativa 
naturo  are  genemUid  from  the  blood,  which  are  capable  of  indacing  in  the  blood  of  a 
kaalUiv  panoD  a  deaampoaitioa  like  that  of  whioh  thcmaelvee  are  the  anhiecta.  "  ~ 
morbid  viroa  reprodaeea  itaelf,  and  mnltipliee  indefinitely,  jnat  aa  tha  partitlea  of  ji 
do  io  the  famentation  of 
to  nuMan  imbaad  vith  «       , 

Mtdf,  ehhwue,  lodiM,  bromine^  empTicttaatie  oila,  nnake,  areotole,  itreiig  deeoeUM 
oT  coflM,  have  Ihe  fame  aalntaiy  effect.  AD  thete  agenta  are  knoira  t«  eoantetact  ta- 
mentatioQ,  patrefaction,  and  (hat  dry  wajtin;;  of  organic  matter  called  ertmooaam,  or  ajov 
comhitfto*.  It  ia  moat  deaerviog  of  remark  that  the  poisons  chemically  ncatnl  or  Ukaline, 
■nch  aa  thoae  of  amall-poi  in  man,  and  of  (ypAva  mminmltam  in  eowa,  lots  thrir  banc- 
All  power  when  anbjectad  to  the  aclion  of  the  atoisach  <  wbereaa  that  <it  bad  aaaaagei^ 
which  ia  aci^  teaiata  the  nwdifVing  power  of  the  digestive  org«na. 

AleohoUe  fermenlalian  hu  been  eo|Ma<uty  diicuMed  in  the  iNcHonBry,  I  may  hen 
add  that  ammoaia,  bong  a  prodncl  uf  that  duoge  in  aolatka  of  pore  angar,  prove*  Ihe 
presence  of  ante  in  the  yeaat  i  and  that  a ulpbnrettcd  hydrogea,  being  made  manifest  in 
tbe  diieogagcd  gaaeaua  ptodncta,  by  their  btackening  paper  imbued  with  acetate  of  Ira^ 
proves  the  presence  of  sulphur.  The  acid  liquor  aceompanyiDg  yeaat  may  be  washed 
away,  without  impairing  materially  ita  fermenting  power,  while  the  acid  to  mnoved  has 
of  iUelf  no  snch  virtne. 

Yeast,  Ftted  from  all  aolnble  matters  by  water,  alcohol,  and  ether,  eontains,  indepen- 
dently ofaahea — carbon,  BU-6t  hydrogen,  7-3  |  azote,  Ifig  oiygen,  sulphnr,  and  pbospbo- 
nns,  3T'l,  in  100  parts.  Vlowed  atooueaUTi  yeast  bears  a  dote  analogy  to  lUbnmeB. 
Like  albnmiDona  matter,  yeatt  takes  a  violet  tint  with  mnriatie  acid,  and  it  may  be  re- 
placed as  ferment  by  glnten.  CaaeaB  (the  enrd  of  mOk)  and  flesh  operate  the  tame 
effect.  All  thete  fmmeBtative  powns  have  the  same  globular  appearance  in  the  tni- 
aoseope  with  yeaat  When  the  activity  of  yeaat  haa  been  deatri^ed  by  heat,  ftc,  it 
ean  b«  nstored  by  the  positive  energy  of  the  voltaic  battery,  which  cauaes  ita  rombina- 
tion  with  inygen.  The  bast  propoctiun  of  sugar  and  water,  for  exhibiting  the  phenom- 
ena  of  fbnncntation,  it  1  of  the  (bnner  toS  or  4  of  the  latter,  and  5  parts  of  sugar  to  1 
of  fmh  yeaat  may  be  added  i  tboagh  in  the  coarse  of  fennentalion,  100  parts  of  to^ar 
do  not  eonsnme  2  parts  of  yeaat,  ealimated  in  the  dry  atate.  The  qnickeat  fermenting 
temperalnre  is  from  8S°  to  Sfl".  A  very  little  oil  of  tnrpentine  or  creosote,  or  of  tha 
mineral  acida,  prevenla  or  Hops  fomentation  completely ;  oialie  and  prnssie  acids  bav* 
the  same  effect,  aa  also  corfotiTe  sahlimate  and  verdigris.  It  has  been  known  (hm 
tne  fmnemoriBl  in  Bni^wty,  that  ■  tittle  red  irndpitatB  of  mercury,  when  added  to 
theinnst-tsa,atoppedtbeftriMBtiltkm>  AH  alkailieaeonBtentet  fementnlioa,bntwbm 
they  are  sBtnraled  it  neonineiieea.  The  first  peiion  who  deaeribed  the  microacopi« 
gbfenlea  at  yeatt  with  preeialaB  was  IMsmaiiires,  who  arranged  them  among  the  m^ 
coderuet  (yWagaa-atianarf),  andcr  Ihe  name  of  tnyeadsrma  ctrcoul«.  They  have  not 
the  fiaitened  form  of  the  ^tobnlea  c^  blood,  but  arerathcregg-thaped.  One  small  blade 
point  may  be  seen  on  their  anrface,  which,  aAer  tome  days,  is  assodated  with  3, 4,  or  0 
othen.  Their  average  diameter  ia  from  j^g^  to  ,  A.  of  an  inch.  Sometimes  mw* 
minnte  globules  cluat%r  roand  one  of  ordinary  size,  and  whirl  abont  with  it,  when  tlia 
Uqoor  in  which  the  globnles  float  it  agitated. 

Fresh  yeast  lotee,  by  drying,  68  parts  in  the  100,  and  become*  lolid,  boray-lookiiiK, 
and  semitransparen^ breaking  readily  into  graTpr  reddish  fiagmenta.  With  water,  il 
resumes  immediately  its  pristine  appearance.  When  ftesh  yeast  is  triturated  with  ita 
own  weight  of  white  tngar,  it  fbrmt  a  liquid  poitetaiog  the  fluidity  of  oil  of  almondM 
and  a  jdlow  edor.     Th»  gtobalei  oontinoa  nnohanga^  ezeapt  perhaps  baesanlny 
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tetftHat  miullm.    T«a«t  In  tk  diy  itata  nMn*  it*  fanratatiT*  Tirto*  br  ■  loog 

AmcLmw  JtrwwiaHwi  U  Uurt  b;  whkh  itmrch  and  d«ibin«  are  converted  into 
(Agar,  u  ilunrn  reiUMVably  in  the  ulion  of  dJMlMe  npon  tbne  bodiM.  If  we  irax  I 
parti  ofatairh  parte  with  1  pait  of  drj  flntca,  and  keep  Ibe  niitnre  at  a  lempentnie 
of  ft«m  122°  to  140°  Fabr.,  weobUin  a  food  deal  of  •agar  and  dextrine.  Some  ladie 
acid  'a  also  formed.  Floor  paite,  long  kq^  ■pontanooatlr  prodnoea  iugar  1^  a  like 
reactioD.    £«  FsKMBKrAnox  b  the  Dutionuj. 

Jjulic  FtrrH»taiio%. — Almoal  all  asotized  wgaaie  natters,  aAer  being  modiQed  bj 
the  wnlacl  of  air,  become  eapobla  of  gtring  riae  to  tbU  fermentation.  Oxygen  doci 
not  come  inlo  play,  except  ai  the  meane  of  tranifonninf  the  animal  tubatancee  into  a 
himenL  Diartaia  and  cawnm  are  well  adapted  to  ezUMt  Ibii  change.  The  body 
that  is  to  fhmiah  the  betie  acid  maT  be  anr  one  of  the  nentral  TegetaUe  malli^n,  poa- 
aeaaing  a  like  compoeilioB  with  lactic  add,  aneh  a«  eane-aagar,  grape  or  potato  logar, 
leitrine,  and  ingar  of  milk.  All  the  agenta  whiA  itop  the  alocdioUc,  atop  also  the 
lactic  rennentatlMi  t  White  diattaae  and  eaaenm  are  it«  two  beat  cxcitn*.  For  prodn-  ■ 
eing  nbundance  ot  lactic  acid,  wc  haTc  merelr  to  moiaten  malt,  to  eipoee  it  to  the  ail 
for  a  few  dafi,  then  to  trttorate  it  with  a  qnantitf  of  water,  and  leare  the  emuliion  foe 
•omedaj*  more  in  the  air,  at  a  temperature  between  67°  and  86°  F.  We  then  latnrala 
the  liqtMT  with  chalk,  after  having  filtered  it,  and  thereb;  obtain  the  lactate  of  lime 
which  mar  be  crtatalliied  in  alcohol,  to  deprive  ft  of  tbe  dextrine  and  earthf  phoaphales  t 
ftnd  then  deetmipoaed  br  nlphnric  acid. 

£a«^  Jcid,fenD«dnoai  eDid(eaiei]«i>,exhibitaniareremariiablephenoineDa.  Tbna 
«b(D  milk  b  left  akme  foe  amne  IIim  it  become*  lonr,  and  coagvlatea.  The  eoagalan 
»  femicd  of  eaaeum  and  butter  |  while  the  whc;  of  it  MBtain*  evgar  of  milk  and  lumif 
miU.  The  coagalalioB  of  the  caaenm  hai  been  oecaiioaed  bjr  Ue  lactic  acid,  which 
waa  generated  in  coaseqaeace  of  an  acltoa  which  Ibe  eaaenm  itadf  exttclBed  upon  tbe 
angar  of  milk.  Thna  with  Uie  conconne  of  air,  tlie  eaaenm  becomea  a  ferment,  and 
eicitea  the  conTcnioQ  c£  the  tngar  of  milk  into  lactic  acid.  The  ladic  acid  in  iti  tan 
coagnlatea  the  eaaeum,  which  in  the  eoniolidation  of  it*  particle*  attract*  the  batter 
The  oueiun  then  ceaiea  to  act  npon  the  angar  of  milk,  and  coueqncntljr  prodnce*  no 
more  lactic  acid. 

But  now,  if  the  lactic  acid  atread;  fbimcd  be  (atnrated,  the  caaeom  wiU  redinolTe, 
and  the  phAumeBa  will  recommence  in  the  same  order.  Thi*  i*  eaailf  done  bjr  adding 
a  dne  do*e  of  bicwboaatc  of  loda  to  the  tonred  milk.  In  the  coorae  of  30  houn  a 
freah  pwtion  tt  lactic  acid  will  be  generated,  awl  will  have  coagnlated  tbe  milk  again. 
We  may  alto  add  aome  angar  of  milk  to  the  liquid,  and  to  a  certaia  cxteitt  oonveit  it 
info  lactic  acid.  Uilk  boiled,  and  kept  &om  eontaet  of  air,  will  not  eoagolale,  and 
remains  fieah  for  nvmy  month*.  Animal  membrane*,  modified  b;  expoenre  to  moial  air 
for  tome  time,  form  a  true  ferment  for  the  loftic  renoentation,  and  acidify  aolulion*  of 
angar,  dextrine,  and  gnm,  but  ibe  membraoea  moit  not  t>e  pntretceat.  Cana^angar, 
Btarch-^ugar,  and  •n^ai  of  milk,  by  aimming  or  losing  a  UtUe  water,  acquire  the  con- 
•titDtion  of  lactic  acid. 

Vuwiu  or  JfaooM  Ftrmmialiea. — Every  one  i*  aoioainted  with  thi*  apontaneon* 
modiflcalioa  of  white  wine  and  ale,  whiiJ)  givea  thorn  a  itringj  or  oily  aspect,  and  i* 
called  in  Freneta  fraiut,  or  Ikt  of  wiaea,  and  in  English  the  roptneai  of  beer.  The 
viaconi  rennenlauon  may  be  excited  by  boiling  yeaat  with  water,  and  diiaolving  nigar 
■a  tbe  decoction,  after  it  ha*  been  filtered.  Tbe  eyrap  ■bonld  have  a  specific  gravity 
from  1-040  to  l-OH,  and  be  kept  in  a  warm  place.  It  eooa  aa*iune*  the  c«n*wtenc« 
and  aspect  of  a  thick  mncDage,  like  Unaeed  tea,  with  the  disengagement  of  a  little  car- 
bonic acid  and  hydrogen,  in  the  proportion  of  X  or  3  of  ^e  former  gas  to  1  of  the 
latter.  A  ferment  of  globular  texture  like  that  of  yeast  is  formed,  which  is  eepabia 
of  prodncing  viacou*  fcrmenlatioii  in  any  saccharine  solution  to  which  it  is  added,  pro- 
vided the  lemperetare  be  suitable.  The  viscid  matter  being  evaporated  to  dryacM 
form*  Iransparenl  plates,  of  ■  sab-nanseoni  taste,  and  solnble  in  water,  but  leas  easily 
tiMn  gnm  arabic  Its  mucilage  ia,  however,  thicker  than  that  of  gnm,  and  yield*  with 
ttitiic  acid,  oxalic  acid,  but  no  mncic  add.  Four  parte  of  «ngar,  treatea  a*  above 
described,  furnish  2-84  of  unchanged  sugar,  and  I'27  of  the  modlage;  from  which  it 
•ppesrs  that  water  becomes  fixed  in  the  transformtition.  Muriatic,  anlphnric,  *alphnr- 
(nu  adds,  and  alum,  prevent  the  prodnctio*  of  the  viicon*  fermentatioo,  by  predpilating 
itafenneat.  It  is  probably  the  soluble  pc»tion  of  glnten  which  is  the  canse  of  this  spe- 
cie* of  fermentatimi.  It  baa  been  found,  aecordiogly,  that  lanain,  which  i^edpitatea  the 
Mtd  gjntiaon*  ferment,  completely  stop*  the  viscoo*  fermentation,  or  groiut,  of  wine*. 
It  i*  owing  to  the  tuinin  which  the  red  wines  derive  from  the  giape-^lks,  with  which 
titey  are  long  in  eontaet  daring  fennentation,  that  they  are  preierved  from  thi*  malady 
oC  the  white  wine*.    The  gluten  of  must  is  of  two  kind*  the  one  soluble  in  virtue  M 
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Qm  aloohol  lod  tirtario  add,  and  ptodoeiiig  tha  -rlieoMt  the  olfccr  tnaoltiUt^  ari 
produoiiig  tha  aleoholio  farmentation.  Tlia  art  of  the  win*  makrr  ennal^  in  pradpi- 
tating  the  injnrioDa  rcrmcnt,  wlthoat  imp«din^  tb*  aetloo  of  tha  baoaflalil  me ;  ao  all 
of  eoriBderable  daliaaqj  vith  reftard  to  tparkhng  winaa, 

Jeid  F*nnt»bMm  hu  bees  fall^  diaratwd  nader  Mctic  add.  It  nqnitea  tbe  [■«■• 
enee  cit  n^j  fomed  aloohol  and  air.  The  laclie  renDenutian,  ob  the  coBtnrr,  mar 
lake  plMe  wilb  itarehT  or  iMcharine  inli»uuiee«,  without  tke  iatemnlioB  of  alcohol  or 
coDMaot  expoeare  to  the  almoaphere ;  and  when  once  begnn,  it  can  go  oa  wilhonl  ab. 
AcetiAcatiaB  has  a  itrikiiu;  analogjr  with  nttrUcatioii,  ai  la  abown  br  the  Mceaally  at  % 
hi|[h  temperatnre,  aod  the  alilitr  ot  porooa  bodies  for  expoting  the  Uqaid  oa  a  gnat 
■arfkee  t«  the  air. 

BtuMoie  F*nitt»Mio»  ii  tbal  which  (iMufoima  the  tuoliBed  Dentral  errataUhie  natter, 
eiittins  ia  bitter  alnoada,  which  baa  no  action  apoa  the  animal  eeononT<  into  new  a>d 
Rmarkable  prodacta,  anMni;  other*  the  brdmre  of  beni<ile  and  bydraeranit  (|niu.ie) 
add,  which  tosetber  eomtitnte  the  liqaid,  called  oil,  or  eaaence,  of  bitter  almondi,  a 
compooDd  poMeMcd  of  Tolatilllf  and  poiaonoDi  qualitiea.  Thc*attcnliTe  atndy  of  thla 
fermentation  hat  reTealed  a  great  fact  in  Tcgetable  pbT*iologTt  the  apontaneoDa  pro- 
dnetion,  b;  mean*  ot  certain  artiflen,  of  certain  volatile  oils,  not  pre-eiiatiBg  in  the 
pUntd,  jet  capable  of  beiaf  generated  in  the  imidneta  ot  their  deoompaaftion.  Tha 
Tolatile  oil  of  bitter  almonda  conatitntea  in  thia  rcapeci  a  ilartin*  point,  fnxi-  wbleh 
have  proeeodcd  the  oil  of  maatard,  the  oil  of  apiraa,  and  which  will  likely  lead  to  jtbn 
diacoTcrici  of  the  nime  kind.    See  Almohi)  and  AiiTODAi.n<c. 

Binapie  Ftrtntnlatiim  'a  that  bj  which  the  oil  of  niHManl  ia  fonned,  and  trtieh  taket 
place  1^  the  contact  of  water,  nnderrertahi  conditJona.trf'.too  refin^  and  identifio  a 
Batnre  for  thi*  invctiea]  work. 

p4thc  Ptmmtetian. — Peetie  acid  may  be  obtained  fiwn  the  exprewed  joiee  of  ch 
rota,  «ad  it  aeeroa  to  be  formed  in  the  proceai  of  extiaetion  bf  the  reaction  of  albamina 
In  the  carrot!  upon  n  anbalance  called  peetine  \  a  tianifoimalian  analogoai  theicfua 
with  that  which  takei  place  in  the  formation  of  ihe  eaaence  of  bitter  aimondt. 

Gallic  fmnnJarioH.— Gallic  acid  does  not  eiiit  ready  fonned  in  ant-^la,  bol  la 
generated  from  their  tannin  when  they  are  ground,  made  i^ty  with  water,«nd  expoaed 
to  the  air.  This  conTcnion  may  be  counlcracted  by  Ihe  red  oxide  of  tDereary,  alctdiol, 
tulphnric,  mnriatic,  and  nitric  acida,  broroine,  euence  (rf*  tarpaatiBe,  ercMote,  oxalic, 
acMic,  and  praaiio  acidi.    The  tannin  diaappeaia  in  Ihe  leqael  of  the  abovb  Eneiamoi^ 

folly  firiiMBlBfioa.— All  fata  are  trauformed  by  the  aeliMi  of  an  alkaline  or  oUitf 
base  into  rertain  adds,  the  itearic,  mai^aric,  the  oleic,  etbalic,  kx.  When  theae  adda 
are  once  fonned,  Ihej  con  not  by  any  meBOi,  hitheno  known,  be  reconvened  into  the  piifca- 
itive  fat>  By  the  fixation  of  water  in  Ibe  add  and  Ihe  baae  (called  flyctriM),  a  chaaga 
ia  effected  which  can  not  be  undone,  becanae  Ihe  glyceric  baae  ia  incapaUe  by  ilaelf  to 
diiplaee  the  water,  once  combined  in  the  faydrated  fat  acid.  The  drcanutaneea  nrcea^ 
nry  to  the  fatty  fermcniation,  are  like  thoae  of  other  feimentationa)  namely,  the  ctb 
operation  of  an  albnmindd  matter,  along  wilb  water,andatempeiatnreaffn>m6D°lo86* 
F.  i  nnder  these  eondhiona,  the  matter  beeomei  warm,  and  aaanmea  ipeedily  the  charac 
let  of  rancidity )  add  i*  generated,  and  the  earbooale  of  loda  can  then  farm  aalta,  while 
the  fiiUy  add  ia  libenlcdg  a  cireauitanee  Impoatible  when  the  fat  was  >ded  upon  in 
Ibe  neutral  atate.    Thi*  altered  fat,  treated  with  water,  givei  np  to  it  gijcrrie  altnkai. 

Diguliv  Ftnit*iaiio». — Digealion  of  food  may  be  eoniidered  in  ita  etaeatia]  featnrea 
aaa  pecaliar  fermntatlve  pMcet*.  The  gaatriejniceii  a  genuine  fermeDt.  Tiedmano, 
Gmelin,  and  PranI,  have  abown  that  the  gaatrie  jnice  contaioa  mnriatic  acid;  and 
Eberti  baa  made  inlerdting  eiperimenit  on  the  digealion  of  food  on!  of  the  body,  with 
water  eonlainfaig  a  fewdropa  of  the  same  add.  He  obaerved  that  when  tbia  liqnid  con 
tainal  none  of  the  maeooa  tecretioa  of  the  itomacb,  it  did  not  diaaolve  the  alinenta  pat 
into  it ;  bol  with  a  little  oC  that  macua  it  acqaired  that  property  in  an  etninent  dqiiee. 
Even  tbe  mncoa  of  the  bladder  had  a  like  ^ect.  Schwann  and  Vogel  have  prodnced 
thia  digeative  prindple  in  a  pnre  ttale,  called  by  them  peptvu,  aj  obtained  moat  ahaa> 
danlly  fbom  Ibe  atomacha  of  swine.  The  glandnlar  part  of  that  Tiicna  being  separated 
from  the  seroat,  ia  cnt  into  imall  piecea,  and  washed  with  cold  distilled  water.  After 
digeslioB  (br  24  boars,  that  water  is  ponrsd  off,  and  freah  water  is  ponred  on.  Tbia 
operation  is  repealed  Ibr  several  day*,  till  a  pntnd  odor  bM»ns  to  be  fth.  The  waterr 
infniiion  thus  ohtained  is  precipitated  by  acetate  of  lead.  This  while  flaky  ^^piutB 
contains  Ibe  ptpti»t,  accompanied  with  mnrh  albnmen.  It  is  then  waihed,  mixed  willk 
water,  and  subjected  to  a  stream  of  anlphnTetted  hydrogen.  The  whole  brmg  ninr 
thiDwn  on  a  ilter,  Ihe  eoagnlatcd  albnmen  remain*  on  the  paper,  along  with  the  sal 
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pirarat  of  Iwd,  vIliU  th*  p«p«n«  Tiqnor  fumtt,  iMoaiated  vtth  KW*  »««tia  *«1d.  II  t« 
this  liquor  avMyMnkll  qtuatitjorniuriatiaanil  baaddid,  it  beoomea  capable  otetrrj- 
inc  iM  utUcU  dig«*tlon.  £^  pepaina  ma;  be  obtained  by  etapoimtinB  the  kbOT* 
Altered  Uqmv  ok  •  water  bath,  to  a  ainpT  eoniistence,  then  adding  to  it  abaolnte 
alcohol,  whidi  cBoaet  •  bnUir  whitiih  precipiule.  Thi*  dried  in  the  air  conttitDlei 
pipmt.  It  MMtaiu  a  minnie  qoantitr  of  acetic  acid,  wbieb  ntajr  be  removed  com- 
pielelr,  by  heuiag  it  *Dme  bonra  oa  the  water  bath.  The  while  powder  then  obtained 
w  lolDble  in  WBter,Mid  betnya  the  i»eeence  oT  no  acid  whaterer.  Aeeording  to  Voftel, 
thii  anbaUnee  it  eompoeed  it,  ewboo,  S7-TS ;  hydrogen,  6-67 1  axote,  21-09 ;  oirgen. 
*«.,  15J»-=1M.  Tofd  baanrored  the  aBakgr  betweea  the  actioa  of  pepsine  ud 
diaalaae  by  the  feUowiag  eiperimeBt  t— 

He  diiMilred  tw»  frmina  of  pepaiae  in  nrr  weak  mnriatic  add,  and  pnt  into  tUi 
Jfaoor  heated  to  SI"  F.,  mmU  Ult  of  bailed  beef.  In  the  eonrae  of  a  few  hann  the 
vettM  bacaae  tranaiiareal  on  their  edgea,  and  not  lonit  after  ihey  were  eonpletelj  di*> 
tolTOl.  He  aow  added  fteah  motaela  in  anceeNion,  till  thowi  laat  put  in  remained  nn- 
ehaafrad.  He  roandbTaaalTsi8,that  1-98  giaiaa  «f  the  pepaina  wore  left,  ahowing  how 
miaale  a  pankA  of  thii  ferment  waa  neeeaaarr  to  eatsbliah  and  eflecl  digeation.  In 
fhet,  we  B»j  infer  that  pepaine,  like  jtaM,  »tm»  to  aeeoapUah  digeitioB  without  aar 
wafte  0[  ita  own  inbataikee  whaterer,  or  probaUT  with  iti  mnll^pUMian. 

Rtmtl,  with  which  mlllf  ia  coa^pitaied  in  making  eheeae,  ia  aomewhat  of  tbe  aame 
Mtw«  aa  pepaiae.  It  haa  been  calM  dkymoriaa.  Bat  the  iiMplart  digerting  liquor  ia 
Ike  fallow^:— 

~r  10,000  pam 

a  little  reun^-,  -  -. 

f,  filuten,  fcc.,  Into  a  timnaparent  jellf  In  a  fbw  honn. 

.tftmnoaiacBj  Farowa'aflDa.— Under  Ibn  title  nay  be  deaeribed  the  eooTeraion  of  urea 
law  carbonate  of  ammonia  under  the  inflnenee  of  water,  a  ferment,  aad  a  fiiTMabb' 
teapcratnre.    Urea  ia  eoaipoaed  in  atomai  redioned 

In  Tolnmet,  Carbon  <\  hydrogen  8)  aiote  d;  «XTges  S| 

which  by  fixing  —  4|     —  2) 

gin  4i  111  4|  4i 

whichii4*ol.  iifeaifeaakaeid,aBd  8  of  aHwaoniat  eqainlaBt  l« ordiaaiy  earbMMt* 
af  ammoaia.  Tbe  fttweataiioa  of  nicaphyfaaimportaat  part  in  the  redproeal  offioea 
of  vegetable  aad  animal  ciiateaee.  By  ita  eeaveraioa  into  earbooale  of  ammonia,  urea 
becoaiea  a  food  At  for  pbBtaj  and  I7  the  interreaUna  of  the  nweoni  ferment  irtiiekari»e 
eoBlains  :hat  eon*«nion  ia  effeMed.  Thna  the  nrea  eonalilBtea  a  aeatral  aad  inaoea- 
ooa  anbatanee  while  it  remaina  in  the  btadder,  bat  ia  chaaged  iato  a  nlatile,  alkaline 
aad  acrid  anbataaee.  When  It  i*  acted  upon  by  tbe  air.  Yaaat  added  to  pare  nrea  mixed 
with  water,  exeteitwa  ao  action  on  it  in  the  eonrae  of  aeveraldayat  bat  when  added  to 
arloc,  it  somi  canaM  deeompoaitioa,  with  the  fbrmation  of  earbcmaie  of  ammoaia,  aiu] 
diaengagemeat  of  carbonic  add.  The  depoaite  ob  ehamberpola  ill-deaaed  acta  «a  a  rery 
poworf^l  iennent  oa  nnac,  eanring  the  eonptete  deoompaaitioa  of  fteah  nrine  bi  oae 
sAh  of  tbe  tioM  that  woold  oUienriie  ba  teqaieite. 

JTilrmf  AnpMfaHea,  aa  exhibited  ia  the  bnMtiaa  of  nllric  add  from  the  atme«|Aer«^ 

__j ^_.i__   _.    -troteiincertainarila,  haa  been  with  much  J-  ""'"^ 

«  oxnten,  aa  the  intetr'edinm  or  ferment. 

Conoai  and  pulrU  FtrmaitaUeiii.—Cnri  it  eamBtrita  iato  cAatit,  «i*m  tffUr  Mag 
Moga^alaf  byrtaaat,  it  ia  left  to  Itaelf  under  certaiDConditiooii  and  tliiaeanBtitnteatb* 
Irae  dstiactiTc  character  of  caaenm.  lathe  pradnction  of  eheeae  there  ii  eridEntlythe 
interreation  of  a  peculiar  ferment  wliieh  ii  gradually  formed,  and  the  deeoopeaition  of 
the  enrd  inu  new  ^educt*. 

For  animal  and  vegeteUe  matten  to  run  iato  putrefaction,  they  mnat  be  in  eonCaet 
with  air  aad  water,  at  a  certain  tampereture ;  vii.,  between  the  fteeiing  aad  boiling 
pc^ta  bf  water.  Tbe  contact  of  a  putrid  lulwtaaoe  acta  oi  a  ferment  to  fVeah  aniand 
•sd  TegelaUe  BMttera.  The  reagenta  which  eonnteiaet  fermeatatioa  in  general  atop 
alao  putreAction.  In  thia  pmceaa,  nyrlada  of  mieroaeopic  animalcnlea  malie  thdr  ap> 
pearanee,  and  omtribata  to  the  deitractioa'of  the  anbataneea. 

A  diapute  harlag  taken  place  between  aome  diatillen  in  Ireland  and  offieen  of 
Exdae,  eoaceming  the  fonnatloa  of  alcohol  in  the  vata  or  tuna  by  ipontaaeoaa  fermeBi 
lalion,  without  the  presence  of  yeait,  the  CoBuniiaionera  <^  Exciae  thought  fit  to  cauae 
a  aeriea  of  eiperiueoU  to  be  made  npon  the  anbject,  and  they  were  placed  under  my 
genetnl  auperintcndcnee.  An  experiment  waa  made  on  the  6th  of  Octobe:,  with  the 
fifUowiag  nuxlore  of  cora  1 — 
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2  Buaheli  of  Bsrlef,  weighing 

iBosbeloTMilt, 

1  Biubel  of  Oat* 


Toul,  3  Basheli,  veigMng    •  -  148         8 

Tbe  braued  con  iru  wetted  witb  26  gaUoni  of  water  at  Ike  tetm>entar*  of  160°  P., 
aod,  tfler  praper  stiiriBs,  had  8  gnlloiu  more  of  walei  added  to  it  at  the  arcn^  tem- 
perature of  194'^.  Tba  maili  was  a^ia  well  stured,  and  at  the  end  of  4it  minatci 
the  whale  waa  carered  up,  haviog  at  that  tine  a  temperature  of  ISS^  F.  Three  hoaa 
al\er«aiTl,  16  galloiu  of  troth  onlf  were  drawn  crff)  being  eonaideiBbl]'  less  tliaa 
•bould  bBTt  been  obuiaed,  had  the  afiparatna  been  eonitrneted  lomewhat  differently, 
u  ihall  be  preunllf  pointed  oat.  Tbe  nmvity  of  that  wash  wu  1-060,  ta,  in  the  Ub. 
^a^  of  the  distiltei',  60^.  After  a  delaf  of  tws  bonra  more,  twenty  Bxldlti:B«l 
galloaa  of  walw  at  the  (emperatnre  of  200^  were  inlrodnced,  when  tbe  maifa  waa  wdl 
Mifred,  and  then  covered  up  for  two  houn,  at  whieli  period  23  gallona  oT  Sne  woila 
of  specific  gniTilT  1-04S  were  drawn  off.  An  hoar  aiWwrud  12  RaUoni  of  wmter  « 
MO-'  were  added  to  the  rewdnal  grains,  and  in  an  hour  and  a  half  1]  faUom  of  wiwt 
of  the  density  1-033  wen  obtained.  Next  morning  the  lereral  worti  were  eotlectod 
ia  a  new  muh  tan.  They  consixed  of  48  galloD)  at  tbe  temperatare  80°,  and  of  a 
■peciGc  gravity  30466  when  reduced  to  60°.  Bang  set  at  S0°,  fennentation  mmw 
commenced ;  in  Iwo  days  the  ipeciGc  gravity  had  fallen  to  1-0317,  in  three  days  te 
1-018,  in  fonr  day*  to  1-013,  and  in  five  days  lo  1.012,  the  tenpeiMoie  h«Ting*t  last 
Dtllen  to  T8>  F.  The  toUl  attenoatioa  was  therefore  341°,  indicating  tbe  production 
of  3-31  gHllons  ofproofspirit,  while  the  produce  by  diitillatton  in  low  wines  was  3-23| 
and  by  raetUeation  In  ipiriti  and  feinla  it  was  S'OS.  The  next  espeiimeBt  was  oonk* 
meDced  on  the  I2tb  of  Oetobei,  upon  a  similar  miitnre  of  coin  to  the  pTecediim. 
48  gallons  of  worts  of  1043  speeifie  gravity  were  set  at  82^  in  the  tun,  which  next 
day  wu  BUeaaated  to  1-04IS,  in  two  days  to  1-0202,  in  three  day*  to  10125,  and  in 
Iv*  days  to  1-010&,  constituting  in  the  whole  an  attenoation  of  3!}°,  which  indiralei 
Ihe  ptoilncLioD  of  3- 12  gallons  of  proof  spirits ;  while  the  produce  of  the  fint  Jialillk 
tioD  was  2'B3  in  low  nines,  and  thai  of  the  second  in  feints  and  spirits  wu  2-66.  [b 
these  experimeali  the  wash,  when  fermenling  mo«l  actively,  leemed  to  simmer  and  boil 
OB  Ike  anrface,  irith  tha  MntBsica  of «  hissing  noise,  and  the  eopions  evolution  of  car- 
bonic acid  gaa.  They  prove  beyond  all  doubt  that  much  sloaliid  may  be  eener%tcd  in 
STBin  woita  withtrat  Ike  addition  of  yeut,  and  that,  bIso,  at  an  «u(f  period ;  bni  the 
fcrmenlation  is  never  eo  active  bb  with  yeast,  nor  does  it  ««ntinne  so  long,  or  proceed 
to  nearly  Ihe  same  degree  of  aUBnoBtion.  I  was  never  satisfied  with  the  construction 
of  the  mash  tan  nsed  in  these  experiments,  and  had  accordingly  inKested  auotJier 
form,  hy  which  the  mash  mixture  conld  be  maintaiBed  at  the  proper  temperature 
during  the  mwhtng  period.  Il  is  known  to  chemists  tiint  the  diastase  of  malt  is  the 
true  saccharifying  ferment  which  coavetts  tbe  focnla,  or  starch  of  barley  and  other 
com,  into  sugar  <  but  it  acts  beneficially  only  belwcen  the  temperatnree  of  145"  and 
IgS-'  F.  When  the  temperature  Uls  beiow  the  former  nnnber,  saediariflaatioQ  lu- 
gushes  t  and  when  it  rises  much  above  tba  Utter,  it  ia  entirely  dkecked.  The  new 
mash  tnn  was  made  of  sheet  aiiM,  tomewhat  wider  at  bottom  than  top )  il  waa 
placed  in  a  wooden  tnn,  so  much  larger  as  to  leave  an  interstitial  spaee  betwc^  the 
two  of  a  couple  of  inches  al  the  sides  and  bottom.  Through  this  space  a  current 
•f  witer  Bt  16(F  was  made  to  drenlate  ikiwly  duing  tht  moatdng  period.  Three 
bushels  of  malt,  weighing  125  Ihs.  3  oi.,  were  welled  witb  30  gallon*  oi^ water  at  167°, 
and  the  mixture  being  well  agitated,  the  mash  was  left  eovmd  up  at  a  lemperalnre 
of  140^  during  three  boon,  when  IS  gnllouig  of  fine  worts  were  divwQ  off  Bl  Ihe  spe~ 
eifie  gravity  of  1-0902  or  »0-2°.  Twenty  gallons  more  water  at  167°  ware  then  added 
to  the  reaiilaain,  which  afforded  sfter  two  boots  36  gaUons  of  wort  at  the  gravity 
1-036 1  13  gnlloDs  of  water  at  167°  were  now  poured  on,  which  yicUed  after  otha 
two  bonn  13  gallan«  at  the  gravity  1-0189.  Forty  gaUons  of  fine  worte  at  1068 
pavity  and  68°  temperature  were  oolleeled  in  the  evening  of  the  name  day,  and  let 
into  the  tun  with  C  per  cent  of  yeaab  The  nllenuatiDu  amounted  in  six  dny*  to  &4°, 
The  third  wort  of  this  brewing,  amounting  to  16  gallons,  being  very  feeble,  waa  mixed 
with  I  gaUons  of  the  first  and  eecond  worts,  put  into  a  copper,  and  concentrated  by 
hnling  to  II  gallons,  wbioh  hod  a  gravity  1-058  al  60°  T.  They  were  teparatelr 
rermenled  with  6  percent,  of  yeast,  and  suffered  an  altennationof  46}°.  Theprodnca 
sf  spirit  fVom  both  indicated  by  the  allenuBtion  vras  t-36  gallon*  g  the  produce  in  low 
(rinea  was  BCtOBlly  fi-BS,  and  that  in  spirits  and  feints  was  5-33,  being  a  perfect  aeeonU 
BDCe  with  Ihe  Excise  tables. 

The  next  experiments  were  made  with  a  view  of  determining  at  what  elevation  of 
temperature  the  activity  or  effleieni^  of  yeast  would  be  ponlysed,  and  how  far  th« 
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•tteniMtlen  of  worli  aonld  b*  pmhcd  within  lii  honr^  wliioh  Is  the  time  limEted  li; 
lair  for  wort*  to  b«  ootIiMt*d  into  die  tan,  from  the  tJni«  of  btgnnniDs  to  nn  from  tba 
euolen.    Wbeo  vocti  oTthe  jrcmvitT  1>089B  wm  let  at  90°  Fahr.,  with  9  per  eenl.  of 

ScMt,  ther  atteiiDaied  26'9°,  in  6  honn;  worts  of  I-053S  gnritr  set  at  110°  with 
per  eenl.  oTfeut,  ■tteniiBIed  16°  in  nboat  6  boon)  but  when  wort*  of  I-0683  wen  . 
■et,  u  nboTe,  it  130°,  tfae;  neither  fermeDted  then,  nor  when  allowal  to  cool ;  ghow- 
ing  that  the  aetivitj  c^  the  yeast  wai  destroyed.  When  l>«sh  ye«st  was  now  added  t« 
the  last  portion  of  wort*,  the  attennation  beeatoe  fi-8  in  2  bonia,  and  28-4^  in  3  days ; 
showing  that  the  taeehariae  matter  of  the  wotti  stiU  retained  its  rennentative  faculty. 
Malt  worts,  bring  brewed  as  abore  tpcfified,  were  set  in  the  ton,  one  portion  at  a  tem- 
peiatare  of  70°,  irilh  a  gisTitf  of  1-0939,  and  6  per  cent,  of  y«»t,  which  attenuated 
es°  in  3  dan ;  other  two  portions  of  the  same  gn^ritj  were  set  at  120°  with  about  10 
per  cent,  of  yeast,  which  underwent  no  ftrmentatiTc  changte  or  attenuation  in  6  honrt, 
an  the  yeast  haiing  fkllen  to  the  bottom  of  (he  tuns.  When  these  two  samples  of 
worts  were  allowed,  howerer,  to  eool  to  ftom  74°  to  72=,  fertoeutatlon  commenced, 
nnd  produced  in  two  days  an  attenuation  of  abont  79°.  It  would  appear,  from  these 
but  two  experiments,  that  yeast  to  the  amonat  of  5  per  cent,  is  so  powerfttlly  affected 
by  strong  wort)  heated  to  120°  as  to  hare  its  fetinenlatiTe  enei^  destroyed  j  but  that 
when  yeast  is  added  to  the  amount  of  lO  per  cent.,  the  G  ports  of  eieess  are  not  per- 
manently deeompoaed,  but  haye  tbrir  aelirity  merely  inspeBded  till  the'  sacefaatiBe 
fiqnid  fUIs  to  a  teiaperatnTe  compatible  with  fermentation.  Yeast,  aceArding  to  itiy 
otverrations,  when  riewed  in  a  good  acromatic  mieroaenpe,  conrtsts  altogether  of  Irans- 
Ineent  spherical  and  spheroidal  particles,  each  of  about  the  6000th  part  cf  an  inch  in 
diameter.  When  the  beer  in  which  they  float  la  washed  away  with  a  little  water,  they 
•re  seen  to  be  colorless;  their  yellowish  tint,  when  they  are  examined  directly  ftvm 
the  fermenting  square  or  ronnd  of  a  porter  brewery,  being  due  to  the  infusion  of  tbe 
bnnra  malt.  The  yeast  of  a  square  newly  set  seems  to  consist  of  particles  trnaller 
Aan  thoK  of  older  yeast,  but  'the  difference  of  size  is  not  considerable.  The  re- 
■esrehes  of  Sdinlie,  Cagniard  de  la  Tour,  and  Schwann,  appear  to  show,  that  the 
rioons  ftnnentatloa,  and  the  pntrefhetion  of  animal  matters,  proeeascs  whieb  have  beer 
Ittlierta  eoatidered  a*  belongii^  entirely  to  the  domain  ol  chemical  attaity — an 
essentially  the  resnils  of  an  oi^anie  dcTclopmenl  of  living  bcinfta.  This  poiitlaa 
seems  to  be  establiihed  by  the  following  eiperimenti :  1.  A  matrass  or  flask  eon- 
taining  a  few  bits  of  flesh,  being  filled  np  to  one  third  of  its  capacity  with  water,  wal 
closed  with  a  cork,  into  which  two  slender  glass  tubes  were  cemented  air-tif^t.  Both 
•f  these  tabes  were  passed  eitemtlly  through  a  metallic  bath,  kept  constantly  melted, 
at  a  temperature  approaching  to  that  of  boiling  mercury.  The  end  of  one  of  the 
tabes,  on  emerging  from  the  bath,  was  placed  in  communication  with  a  gasometer. 
Tbe  contents  of  the  jnstrass  were  now  made  to  boil  briskly,  so  that  tbe  air  contained 
ia  it  and  the  glass  lubes  was  expelled.  The  matrass  being  Ibea  allowed-  to  cool,  a 
enrrenl  of  atmospherical  air  was  made  constantly  to  pass  throngb  it  from  the  gasome- 
ter, while  the  metallie  hath  was  kept  constantly  hot  enough  to  decompose  tho  liTing 
panicles  in  the  air.  In  these  experiments,  which  were  many  limes  repeated,  no  infu- 
soria or  (bngi  appeared,  no  pntrefaction  took  place,  the  flesh  underwent  no  change 
aod  the  liquor  remained  a*  clear  as  it  was  immediately  alter  being  boiled.  Ai  it  was 
(band  Tery  tronblesome  to  mainiala  the  metallic  bath  at  the  melting  pitch,  the  follow- 
ing nudificaUoo  or  the  appBiatns  wu  adopted  in  the  subjeqaent  researches  :  A  flask 
of  three  ouncefe  ca  'icity,  being  one  fourth  filled  with  water  and  flesh,  was  elated  with 
a  tight  cork,  secured  in  its  place  by  wire.  Two  glass  tubes  were  passed  through  the 
cork ;  the  one  of  them  was  beat  down,  and  dipped  at  its  end  into  a  small  capsule  con- 
taining quicksilrer,  covered  with  a  layer  of  oil ;  the  other  was  bent  on  leaving  the 
Cork,  first  into  a  horizontal  direction,  aad  downinud  for  an  inch  and  a  half,  afterward 
nto  a  pair  of  spiral  turns,  then  upward,  lastly  horizontal,  whence  it  was  drawn  out  to  > 
point.  The  pores  of  Ibe  cork  baring  been  filled  with  caoutehonc  vamish,  the  conteatt 
of  the  flask  were  boiled  till  steam  itsued  copiously  Ihroagh  both  of  the  glass  tnbes,  aad 
the  qnicksilTer  and  oil  became  as  hot  as  boiling  water.  In  order  that  no  liring  par> 
tides  could  be  generated  in  the  water  condensed  beneath  the  oil,  a  few  fragments  of 
corrosiTe  sublimate  were  laid  upon  the  qnicksilTer.  Snrins  the  boDing,  the  flame  of 
a  spirit  lamp  was  drawn  up  orer  the  spiral  part  of  the  secoad  glass  tube,  by  means  of 
•  glass  chimney  placed  over  it,  so  us  to  solleu  the  glass,  while  the  farther  part  of  tb* 
tntie  was  healed  by  another  spirit  lamp,  lo  prevent  Its  getti:^  cracked  hy  the  eondens- 
BtioD  of  the  steam.  After  the  ebullilioa  had  been  kept  up  a  qnarter  of  an  hoar,  the 
flsLsk  was  allowed  to  eool,  and  get  filled  with  air  through  Ibe  hot  spiral  of  the  second 
tobe.  When  the  contents  were  qaite  cold,  the  end  of  this  tube  was  hennetiaally 
•ealed,  the  part  of  it  between  the  point  and  tbe  spiral  was  healed  strongly  with  tte 
damea,  and  the  lampa  were  then  withdrawn.    The  matrass  contained  now  oothiBg  bM 
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boil*d  fl«ih  and  gtntlj  ignited  kir.  Th«  air  vu  mnawed  oosMioaall;  throofA  the 
•Mond  tub^  iCi  tpiral  part  beiog  fint  alroiigly  heaUd,  iU  poinC  Ihttn  Urukea  oa,  and 
connected  vilh  a  esaometer,  whicli  caiued  the  air  to  pau  oawsard  alowlf,  and  escape 
at  the  end  of  lie  first  lube  imiDsrsed  ia  the  ijuiiksilver.  Tli«  end  of  llie  second  tube 
«u  ag&in  bermeticnlly  dosed,  wbile  Ibepari  inteijueent  betveen  il  and  Ihe  apiral  ma 
exposeil  to  the  iplril  dame.  Sj  means  o(  Ibese  precautions,  dectrctions  of  flesb  wer« 
pres^rred,  during  a  period  of  six  weeks,  in  a  tempcratare  of  Jrooi  14-'  to  20'  R,  (631" 
to  TT-'  F.},  irithout  aaf  uppearance  of  putrefaction,  infusoria,  or  mouliliness :  on  opeii- 
iiw  tlM  vewel,  however,  the  contents  fecoienied  in  a  [ew  days,  ag  if  the.  had  beek 
boJed  in  the  ordinal?  manner.  In  conducting  inch  researches,  the  greatest  paimi 
must  be  taken  to  reader  [he  corli  and  junctions  of  the  giasi  tubes  perfecllj  air-tight. 
The  following  more  coarenipnt  tnodiBcalioo  of  Ihe  experiment,  but  one  equally  sao- 
cessful  sni)  demonsIratiTe,  was  arranged  hj  f-  Schuke.  The  glass  lubes  CDaoected 
with  the  flask  were  furnished  each  with  a  bulb  at  ■  liltle  distance  from  tfae  cork ;  into 
OBe  of  which  globe:  caustic  allfallae  le;  Iieing  put,  aad  iato  the  other  stron;  lat 
phnric  acid,  air  was  ilowlf  sucked  through  Ihe  exuemit;  of  the  one  lube,  while  it 
entered  at  the  other,  so  as  to  renew  the  atmosphere  over  the  decoction  of  flcah  in  the 
lask.  la  aaotber  set  of  experiments,  four  flasks  being  £lli  [  with  a  solution  of  cane- 
(agar  containing  some  beei^yeaat,  were  forked  and  plunged  in  boiling  water  tilt  Ihejr 
ftcqaired  its  temperatwre.  They  weie  then  taken  out,  inrerted  in  a  mercurial  bath, 
sncorked,  and  allowed  to  coo]  in  that  position.  From  one  third  M  one  fourth  of  theii 
Tolume  of  BtmospbericaJ  air  was  now  introduced  into  each  of  Ihe  Rasksi  into  two  oi 
tbeia  through  slender  glass  tubu  kept  red  bol  at  •  certain  point,  into  the  other  twi. 
throutih  glass  tubes  not  heated.  Bf  analysis  it  was  found  tha  the  air  thus  heated 
eoDtaiaed  only  19-4  per  cent,  of  ox  yicen,  instead  of20'8;  b>it,  to  compensate  for  thia 
deficiency,  a  little  more  air  was  admitted  into  Ihe  two  flasks  connected  with  the  heated 
tubes  than  into  the  two  others.  The  flasks  were  now  corked  and  placed  in  en  in- 
verted position)  in  a  temperature  of  from  10^  to  14-^  -R.  (M^"  to  63|''  F.).  AAer  • 
period  of  from  four  to  six  weeks,  it  was  found  that  fermentation  had  taken  place  ik 
both  of  Ihe  flasks  which  contained  the  nou'igniled  air — for,  in  looseaiaz  the  corks, 
aome  of  the  conlen1i>  were  nmipcted  with  force — but,  in  the  othT  two  fluks,  there 
«a«  M  appeoruce  offermentatioa,  either  then,  or  to  doable  the  time.  An  Ibe  eitrnct 
of  QUI  vomica  is  known  to  be  a  poison  to  ii^uunia  (animalcules),  but  not  to  regelating 
mould,  while  arsenic  is  a  poison  to  both,  by  these  tests  it  was  proved  that  the  living 
particles  iostrumenlal  to  fermeatalion  belonged  to  the  order  tj  plants  ol'  the  eonfei- 
void  family.  Beer  yeaat,  accordiag  to  Schwann,  consists  entirely  of  microscopic  fungi, 
in  the  shape  of  small  oval  grains  of  a  yellowish  while  color,  arranged  in  rows  obltqua 
to  each  other.  Fresh  grapee  must  contain  noae  of  thcmi  but  after  being  exposed  lo 
tbe  air  at  S(P  R.,  for  36  hours,  similar  grains  become  visible  in  the  microscope,  and 
may  be  observed  to  grow  larger  in  the  course  of  an  hour,  or  even  in  half  that  time.  <, 
A  few  hours  after  tiiese  plants  are  first  perceived,  gas  hegins  to  be  disengaged.  They 
multiply  greatly  in  thecourseof  fermenuitiDn,andat  its  eoncltisionsubside  to  the  bottom 
of  the  beerio  the  shape  of  a  yellow  white  powder. 

F£SItIC  ACID.  This  new  compound  having  been  prescribe*  as  a  souree  of  sup- 
plying oxygen  to  persons  confined  in  diving-bells  and  in  mines,  by  M.  Payeme,  in  a 
patent  recently  granted  to  him,  merits  notice  in  a  practical  work.  M.  Fiemy  ia 
the  discoverer  of  this  new  acid,  which  be  obtains  in  the  state  of  ferrate  (d*  pot- 
ash, by  projecting  10  parts  of  dry  nitre  in  powder  upon  B  ports  of  iron  filings, 
ignited  in  a  crucible)  when  a  reddish  moss,  coaiaining  mucb  ferrate  of  potash,  i« 
formed.  The  preparation  succeeds  best  when  a  large  crucible,  capable  of  bokling 
«bout  a  pint  of  water,  is  heated  so  strongly  that  the  bottom  and  a  couple  of  inches 
above  it,  appear  faintly,  but  distinctly  red,  in  which  slate  the  heal  is  just  adequate  to 
effect  due  deflagration  without  decomposittOQ.  Ad  intimate  mixture  of  about  200  grains 
ofdrud  nitre  with  about  one  half  its  weight  of  the  finest  Iron  filings,  is  lo  be  thrown  at 
once  upon  the  side  of  the  crucible.  The  mixture  will  soon  swell  and  deflagrate.  T]ie 
trueible  being  taken  frsm  tbe  flre,  and  the  igaited  mass  being  eooted,  is  to  be  takeo 
sat  with  an  iron  spoon,  pounded,  iDuaediately  pul  into  a  bollle,  and  secluded  from  the 
lir,  in  which  il  would  speedily  attract  moisture,  and  be  decomposed.  It  is  resolved 
by  the  octioo  of  water,  especially  with  beat,  into  oxygen  gas,  peroxide,  and  nitrate 

.  Mr.  J.  D.  Smith  prepares  the  ferrate  of  potash  by  exposing  to  a  full  red  heat  a  mix- 
Inre  of  finely  powdered  peroxide  of  iron  with  four  times  iu  weight  of  dry  nitre.  It 
has  an  amethyst  hue,  but  soideep  as  lo  appear  black,  except  at  the  edges.  Oxygen  is 
rapidly  evolved  by  the  action  of  the  sulphuric  or  nitric  acid  upon  its  solution.  He  eoo- 
tideri  Ibe  atom  of  iron  to  exist  in  this  compound,  associated  with  3  atoms  of  oxygen,  or 
dunblu  the  proportion  of  that  in  the  red  oxide.    Hence  62  giaiu  of  piue  bnie  —  I 
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FIBRE,  TEGETABLE.  TOT 

lAiniM  gtTe  off  12  enttnt  of  oygen,  rqnal  to  nbont  HB  «nhTo  Inehes;  bnt  bov  rnnob  of 
the  ferraU  of  poti^  tOKj  Iw  reaii[iil«  to  product  a  like  qiiantitT  of  oiygeo  ranuot  ba 
rt«t*^,  from  the  imwrtiiinl.T  of  the  opemt'on  hv  which  it  ii  produoed. 

FEHRICCYANIDE  OF  POTASSIUM,  or  Sid  Prntnat,  qf  Pataih.  TbJt 
beiQliful  aDiI  D^ernl  silt,  diacoTtred  by  L.  Gnidin,  ii  prepared  by  pMeing  cMorine  gai 
through  a  weak  solutioa  of  the  prnMiaCe  of  potaih  (ferro-cjanide  of  pola«eivim)  lill  it 
ceases  to  affeft  aolutian  of  red  mlphBte  of  iron,  taking  care  to  agitate  (he  liquid  all  the 
while,  and  not  to  add  an  eiee»  ofchlt-ioe.  On  looking  tfimugb  the  weak  lolntion  to 
the  flame  of  a  candle,  one  may  see  Iht.  ,>criad  of  change  rron  the  greenish  to  the  red 
hue,  which  indicatea  the  completion  of  ibe  process.  The  liqnor  bein^i  filtered  and 
evaporated  in  ■  disb  with  nprighl  sides,  will  eveatnally  aSbrd  crystalline  needles,  po»- 
•eased  of  an  almost  metallic  laalre,  and  ■  yeUow  color,  inclining  to  red.  These  beine 
dissolved  aad  recrj-slalliied,  will  become  eilremely  beantiTul.  This  salt  is  composed 
oT  33-68  parts  of  potagsinm,  ie-48  of  iron,  and  47-R4  of  cyanogen.  It  is  (her^ore  a 
dry  mt.  It  dissolTcs  in  3B  parti  of  cold  water,  and  as  it  fbnni  then  the  most  delieat« 
test  of  the  protoTide  of  iron,  is  very  Qiefiil  in  CUmmttTy. — See  Appendix. 

The  solution  of  this  salt  a&orda  tba  following  colored  precipitates  with  the  aolntloiu 
»f  the  rejpective  metals : — 

Titanium         .  -  .  .    Brownish  yellow. 

Urtniam  ....    Reddith  brown. 

Manganese     ...         -    Brownish  (tray. 

Cobalt  ....    Deep  reddish  brown. 

Mckel  ....    Yellowieh  browa. 

Copper  ....    Diny  yeDowisb  brown. 

SOver  ....    Orani;e  yellow. 

HercoiT         ....    Yellow,  with  both  the  protoxide  nA 
peroxide  salt*. 

Tin  ....    White. 

Zine  ....    Orange  Yellow. 

Bismntb  ....    Yellowiih  brown. 

Lead  .  -  .  -    Ko  precip. 

IioB  protoiide  -  -  -  -    Blue. 

peroxide  -  -  -  -    Ko  precip. 

T%a  fsrriiKjanida  of  potaatiDm  has  been  fatrodnecd  inUt  dyeing  and  ealieo^ntiiw 

Id  ease  an  eleaM  of  elilorine  has  bean  need  in  prspaHng  the  abore  sal^  PoMsIt 

r*aommends  to  add  to  its  lotution,  when  near  Iha  eryftallina  point,  a  faw  drops  of 

pjimh  lye,  ia  ordar  to  deooinpoM  a  green  nbntanM  that  is  present,  which  take*  pIsM 

wiih  tJie  iv«eip«tation  of  a  littla  psroiide  of  iron. 

FERROCYAKATE,  or,  ntore  eorrectly,  PERROCYANIDR.  (ArrDcriHwrt,  Fr.| 
Krtucjiaald,  Germ.)  SsTeral  eompognd*  of  t^anocen  and  metals  poeseaa  ihe  propertr 
of  anltinf  losether  into  donhle  cjinidei ;  of  which  (here  are  none  n>  remarVaUe  in  IbM 
respect,  as  the  profoeyanide  of  iron.  This  appean  to  be  capable  of  combining  with 
tereral  simple  eysnUes,  inch  as  that  of  patOHJam,  sodium,  barium,  sl-oatiam,  calcium, 
and  aniTnoalDin.  The  only  one  of  these  donMc  cyanides  of  iny  imiinrtanee  in  nun- 
nbc(nres  is  the  first,  whijb  H  deeeribed  aoder  it*  eommereial  name,  Psossiati  or 

F£RROPRC8SIATES ;  another  na(ne  for  Ferroeyanides. 

FIBRE,  VEGETABLE,  called  also  LtoH(i>1!  (Cijrwax,  Pr.;  PJIauMit-faitritoff, 
Oerm.),  it)  the  motr  ahondBn(  and  eeneral  inaredien(  of  plants,  eiisling  in  all  their  part% 
the  root,  tht  leavn.  Uie  Stem,  Ihe  flowers,  and  (he  fruit )  HiDOonling  in  the  eompaet  wood 
to  97  or  OK  percent.  It  is  oblained  in  ■  pure  stale  hy  treaiini  saw.dua(  sueensiTely  with 
hot  alcohol,  water,  diln(e  mariatie  acid,  and  weak  potash  Icy,  which  dismlTe,  first,  Iha 
resinouit;  second,  Ihe  eitraeliTe  and  saline  mattrrst  third,  Ihe  earbanate  and  phosphata 
Df  lime;  and,  laatly,  any  residoary  sobilaneea.  I,icneoiw  flbres,  such  as  saw^jn«t,  pow. 
dered  harks,  straw,  hemp,  flax,  IJnen,  and  cotton  eloih,  are  eonrertiUe  by  the  action  of 
strong  snlphnrie  acid  iato  a  gummy  Bi)ba(anee  analogooa  to  lUxtriae,  and  a  sufor  reseo- 
blins  that  of  the  nape. 

If  we  pn(  into  a  siasa  mortar  24  porta,  hy  wei^l,  of  dry  eld  eonlage,  chopped  smaB, 
and  sprinkle  over  i(  34  ^arts  of  anlphurie  aekl,  by  decree*,  so  as  to  arold  heating  the 
miitnre,  while  we  eonstanily  alli  It  i  and  if,  in  a  qnarter  of  an  hoor,  we  tri(arate  the 
mass  with  a  glass  pestle,  ihs  flbres  will  disappear  wilhiiut  (he  dt*eni!aaeinen(  of  ^(al. ' 
A  tenaciOD*  macllage  will  be  proddccd,  alntoit  endrely  soluble  in  water.  The  gn(n 
beinc  thini  Ibrned,  may  be  sepantlcd  from  (he  acid  by  dilation  with  water,  and  ndditioa 
of  (he  reqnisite  qnantity  of  chalk)  (hen  sirainios  the  saiurated  liifnid  thriinab  linea 
elolb,  eoncentrating  it  by  eraporatioB,  throwing  down  any  remaining  Ume  by  oialia 


•dd,  fflleri^t  mnew,  ud  mixing  the  mDcOife  wiib  alcobol  tn  iCTeat  exena,  wfaiA  wS 
lake  up  the  free  acid,  and  throw  down  tbt  f^um.  From  24  p«i1>  of  hemp  fibm  thnt 
treated,  Tullf  34  parta  of  a  gotnnif  mau  maf  be  obtained,  containing,  howsTer,  probaUj 

When,  instead  of  ntnralin;:  tfae  dilated  acid  paite  wilb  chalk,  we  boll  il  for  10  hoar^ 
the  jlnmin)  matlrr  diiappeara,  and  it  replaced  by  tDtEar,  which  inar  be  purified  wilhonl 
any  difficulty,  by  utaraiian  with  cbalk,  filtration,  and  evaporalioa  to  the  coniintrnce  of 
■imp.  In  24  hoan  crjitalliiation  begint,  and,  in  2  or  3  dayi,  a  concrete  mau  of  grape 
iugar  IE  fonncd)  which  needs  merely  to  be  preued  strongly  between  old  linen  ctollii 
donbled,  and  then  crystallized  a  second  time.  If  this  sirup  be  treated  with  bone  black, 
a  brilliant  while  sugar  will  be  procnted.  SO  parts  of  lin?D  raga  yield  23  of^iood  fugar, 
Bracetmol,  Gufrin  got  87i  of  dry  sugar  from  100  parts  of  r«g»,  treated  with  2fiO  of  »U- 
pharjc  acid,     Bee  Wood. 

FIBRiNE  (Fng.  and  Fr.  g  Thieriiditr  Fanri'aff,  Genn.)  constitutes  tfae  principal  pari 
of  animal  muscle ;  il  exists  in  the  chjle,  the  blood,  and  may  be  regardrd  a*  the  moat 
abundant  conslitucnf  of  animal  bodies.  It  may  be  obtained  in  a  pure  state  by  agitaliag 
or  heating  new  drawn  blood  wilb  a  bundle  of  twii;s,  when  it  wiPI  attach  itself  to  Iheu  in 
lon^  reddish  fllamenls,  which  may  be  deprived  of  color  by  working  thetn  with  the  hand* 
nnder  a  streamlet  of  cold  water,  aad  aiUrwards  freed  from  any  adhering  grease  by  d^ea- 
tion  in  alcohol  or  ether. 

Fibrine,  thus  obUined,  ii  solid,  while,  flexible,  slightly  elastic,  insipid,  inodorous,  deoser 
than  water,  but  coulaining  four  flllbs  of  its  weight  of  it,  and  wiihonl  aelioa  on  liloina. 
When  dried,  it  becomes  semi-tran ■  parent,  yrllo wish,  stiff,  and  brillle:  water  restore*  ill 
aoflneiS  and  flexibility.  100  parts  of  flbrine  Consist  of  63-3B  carbon,  19-68  oxygen,  7*0* 
hydrogen,  and  19-31  axole.  As  (he  basis  of  fipih,  it  is  a  very  DUtritiouB  substance,  and  b 
esacnlial  to  the  sustenance  of  carnivorous  iniinals. 

FILE  {Limt,  Fr. ;  FtiU,  Gerni.)  is  a  well  known  steel  instnunenl,  having  teeth  upoa 
the  surface  for  cutting  and  abrading  melal,  iTory,  wood,  Ac. 

When  the  teeth  of  these  instruments  are  formrd  by  a  straight  sfaarp-edged  ehitel,  exlead- 
ing  aoD«s  ihe  sarihee,  they  are  properly  called  files  ;  but  when  by  a  shaip-pointed  to<d,ia 
the  form  of  a  iriaugnlar  pyramid,  they  are  termed  raipa.  The  fomeT  are  aged  for  all  the 
metals,  as  Weil  as  ivory,  bone,  horn,  and  wood  ;  the  latter  for  wood  and  horn. 

Files  ate  divided  into  two  varieties,  from  the  form  of  iheir  teeth.  When  the  teeth  arv 
a  series  of  tharp  edges,  raised  by  the  flat  chiael,  appearing  like  paiallel  furrows,  eilhei 
at  right  angles  to  the  leagth  of  the  file,  or  in  an  oblique  direction,  they  are  termed  siaglt 
ctt.  But  when  these  teeth  are  crosaed  by  a  second  serie*  of  similar  teeth,  they  are  said 
to  be  doublt  cut.  The  first  are  fitted  for  brass  and  copper,  and  are  Ibund  lo  answer  bel- 
ter when  Ihe  teeth  run  in  an  oblique  direction.  The  latter  are  sailed  for  the  harder  met- 
als, such  as  cast  and  wrought  iron  andaled.  Snch  teeth  present  tharp  angle*  lo  Ihe  sub' 
■tanee,  which  penetrate  il,  while  lia^a  cat  fll«i  would  aJip  over  the  lurl^  ofibese  nei- 
al*.  The  doaUe  cut  Ue  i«  let*  El  for  Uing  bras*  and  copper,  becaute  iu  leeth  would  be 
VH7  liable  lo  become  clogged  with  the  Slings. 

File*  are  also  called  by  different  names  according  to  their  variona  degrees  of  fincacaa. 
Tboae  of  extreme  roughness  are  called  rough;  the  next  lo  Ibis  is  the  bastard  cut;  the 
third  is  the  second  cut  j  the  fourth,  Ihe  BnooUi  ;.aiid  the  finest  of  all,  the  dead  smooth. 
The  very  heavy  square  filei  used  fbr  heavy  nnith.work,  are  soiDetimes  a  little  cnaiacrthan 
the  rough  \  they  are  known  by  Ihe  name  of  mbbera. 

Files  are  alio  distingniahed  flws  Ibeir  shape,  aa  flat,  half-mod,  Ihrce-iqiiBre,  fonr- 
tquare,  and  round.  The  first  are  sometimMtrf'uaiAHm  breadth  and  IhickncssthroaglMHit, 
and  sometimes  tapering.  The  cross  seetioa  ia  a  parallelogram.  The  halT-nmnd  is  gen- 
erally tapering,  one  side  being  fl^,  and  the  other  lanaded.  The  woaa  tedioa  is  a  s^- 
menl  of  a  circle,  varying  a  litUe  for  different  purposes,  bnt  teldom  equal  to  a  semi-circle. 
The  three-aquarc  generally  eontif  la  of  three  equal  aidet,  being  equilateral  prisms,  mostly 
tapering  I  tboae  which  are  lot  tapaing  are  used  for  sharpening  the  teeth  of  aawa.  The 
Ibai^aqnare  baa  fimr  equal  sides,  the  tectioa  beiug  a  square.  These  files  arc  geneiBl^ 
thickest  in  the  middle,  ai  ii  the  eass  with  Ihe  amilh's  rubber.  In  the  round  file,  Ihe  sec- 
tion is  a  circle,  and  the  file  generally  conical. 

The  heavier  and  coarser  kinds  of  files  are  made  IVom  the  inferior  marks  of  blitl^red 
Heel.  Those  made  from  the  Russian  iron,  known  by  the  name  of  old  sable,  called  froaa 
its  mark  CCND,  are  excellent.  The  ateel  made  from  Ihe  best  Swedish  iron,  called  hoop 
L  or  Dannemnra,  makes  the  finest  Lancashire  files,  for  wateb  And  clock  makers ;  a  maa- 
nfkelnre  lor  which  the  house  of  Stubbs  in  Warrington  is  celebrated. 

The  steel  intended  for  files  ii  more  highly  converied  than  for  other  purposes,  to  give 
Ihem  proper  hardnea*.  Il  should  however  be  recollected,  Ihal  if  Ihe  hardness  be  no* 
Kcompanied  with  acertala  degree  of  tenacity,  Ihe  teethof  Ihe  flic  break,  and  do  butliiila 

tedl  flic*  aie  mostly  made  of  cast  steel,  which  would   be  the  best  for  all  others,  if 


tt  WBTi  Bol  for  iti  hiiiMT  priM.  It  b  mnelk  bvder  tiu  the  hibtared  (led,  nd  A«b 
kaTidg  been  in  the  fluid  itate,iieaiirelr free  (Void  tkowieimi  mad  loaw  pant  loeomniM 
Id  blitiercd  ucel,  wiikh  i>  ao  KHoder  th*n  «■  it  oome*  fiom  the  iraa  fort*  beTore  wa- 

The  smilh'i  nibben  ut  (eaerallT  fMg«d  ia  the  eommoa  milh'a  Ibrge,  rrom  the  md- 
TCTied  bui,  whieh  mn,  for  conrtmieaet,  made  (qnare  ia  the  iros  beftm  the;  come  uto 
Ihi*  eounUT.  The  filei  of  IcMCf  dw  are  nade  froD  ban  or  rodt,  drawn  dnira  rrom  die 
klBlered  bar«,  and  the  ca>t  ingtHa,  and  known  bf  the  naae  of  lilted  iteel. 

The  file-maker's  forie  eoouaU  of  large  beUowi,  with  coke  as  Taei.  The  anTil-block, 
partienlarlf  at  Sheffield,  U  one  large  aiaia  oT  n\U  rioae  girt.  The  anril  is  of  eonsidei^ 
able  nxe,  ael  iala  and  wedged  fkst  Into  the  itone)  aad  has  a  pniecdoa  at  ooe  ead,  witk 
a  bole  to  eoatain  a  ■harp.edged  tool  few  catting  Ihe  Ilea  from  the  roda.  It  oIk 
coniains  a  deep  grooTE  Tin  coaiaioing  djci  or  boeie*,  for  giving  partienlar  formi  to  the 

The  Bat  nod  •qnare  Olct  are  faraed  entirelr  by  the  hammer.  One  man  holds  Ihc  hot 
bar,  and  Mrikn  with  a  small  hammer.  Vaother  ttaada  before  the  anTil  with  a  twoJiand. 
ed  hammer.  1  he  laiier  is  Renerallr  verr  beaTj,  with  a  broad  face  for  the  large  Slea. 
Ther  bolb  itrike  with  such  Irath  a«  lo  make  the  lar&ee  unooth  and  Bat,  withoal  what  is  , 
tailed  band-hammering.  This  arises  from  their  great  experieaee  tn  the  Mme  kind  of 
work.    The  expedilion  arising  from  Ibe  same  nose  is  not  less  remarkable. 

The  hairnxind  dies  are  nude  in  a  boss  fastcaed  into  Ihe  gnoTo  abore  mentioned. 
The  steel  being  drawn  onl,  is  laid  npoa  the  roandBd  recess,  and  hammered  till  it  fills 
Ike  die. 

The  three-tkled  flies  arc  foraied  similarly  in  a  boss,  lbs  recat*  of  which  eontiitaof  two 
sides,  wiih  the  angle  downwards.  The  steel  Es  flrst  drawn  ont  aquare,  and  then  placed 
in  a  bosa  with  an  aagle  downwards,  so  that  the  hammer  rormt  one  side,  and  ibe  boss  two. 
The  roood  lllea  are  Ttxiaei  Yij  a  awage  similar  to  thoae  used  by  common  amitha,  hnt  a 
little  cooieal. 

The  Ble-enlier  requires  an  snvU  of  a  sise  greater  or  leaa,  proportioned  to  the  aiae  of  Us 
Slea,  with  a  face  aa  e*en  and  flat  as  possible.  The  hammers  weigh  from  one  to  Bvf  or  ail 
poanda.  The  chiaeb  are  a  little  bnndcr  than  the  Ble,  sharpened  to  an  angle  of  abont  20 
degrees.  The  length  is  jnat  saffieient  for  thEm  to  be  held  fist  between  Ihe  flnger  and 
tbamb,  and  so  strong  as  not  to  bend  with  Ihe  ttrokei  of  the  hammer,  the  intensity  of 
which  may  be  best  conceiTcd  bf  the  depth  of  the  impression.  The  aovil  ia  pUeed  in  tho 
face  of  a  tcroag  woodea  post,  to  which  a  wooden  teat  is  attached,  at  a  imall  distance  be- 
low the  leTct  nf  the  aaTD's  laee.  The  flie  1*  flrtt  Uid  npon  the  bare  asvil,  one  end  pro. 
Jeetiog  over  the  front,  and  the  other  over  Ihc  bock  edge  of  the  same.  A  leather  strap 
now  goes  over  each  end  of  the  flic,  and  passes  down  npon  each  side  of  the  block  lo  the 
woikman's  feet,  which,  being  pot  into  Ihe  strap  on  each  side,  like  a  stirrup,  holds  the  file 
flrmlf  apon  the  anril  aa  it  ia  cut.  While  the  point  of  the  file  is  entting,  the  strap  paaaea 
over  one  part  of  the  flle  oolf,  the  point  reatitg  npoa  the  anvil,  and  the  tang  npon  a  ptop 
on  the  other  side  of  the  strap.  When  one  side  ot  the  file  ia  aingle  ent,  a  flna  flic  is  ma 
•lighllj  over  the  teeth,  to  take  awajr  the  nnghaeea ;  when  they  ore  to  be  doaUa  eat, 
another  set  of  teeth  is  cat,  erossing  the  fonoer  nearir  at  right  angles.  The  flle  is  now 
flaished  upon  one  side,  and  it  ia  evideat  that  Ibe  eal  side  eanaot  be  laid  npoa  the  bare 
•aril  to  cul  the  other.  A  flat  piece  ofan  alloT  of  lead  and  tin  I*  Intcrpoaed  between  the 
toothed  anrfaea  and  Ihe  aavil,  while  the  other  side  ia  cnt,  which  eompletdr  presen'M  lb* 
side  alread)'  formed.  Similar  pieces  of  lead  and  tin,  with  angnkr  and  toanded  groove^ 
are  used  for  cutting  triangulir  sod  half-zmnd  fliea. 

Hasps  are  cnt  pirdselT  in  the  same  way,  br  naiag  a  triaognlar  paneh  instead  of  a  flat 
ehiaet.  The  great  art  in  entting  a  raap  is  to  place  evcrr  new  toolh  aa  much  aa  poaaibl* 
oppoaite  to  a  vaeancy. 

Hauy  abortive  atiempli  have  been  made  to  cnt  the  teeth  of  fllea  by  maohinery.  "na 
fiiUitwiiig  plan,  for  which  a  patent  waa  obtained  by  Mr,  William  Kiilloa,  of  Birming- 
ham, in  April,  1833,  b  rejdete  with  lagenkMia  meehanieal  resonreea,  and  deaenrea  lo 

The  blaaka  of  sted  for  making  the  flies  and  rasps,  are  held  in  a  pair  of  damps  in 
•onnexioa  with  a  slide,  and  are  raoved  forward  at  intervals  nader  Ihe  bead  of  the  tilt 
hammer  whieh  earries  the  tool|  the  diaiaoce  which  the  Uank  la  to  be  adraneed  at 
every  movement  being  dependant  npon  Ibe  rcqnired  floeness  or  eoaraeness  of  Ibe  ent  of 
Ihe  file,  irhiek  moTe'nant  is  efliNted  and  ragnlated  by  a  rack  and  pinion,  aetoated  by  a 
pall  and  ralcbet  wheel,  or  the  movement  may  be  produced  by  any  other  eoaveaieni 

When  the  machine  is  employed  Ibr  cnlting  or  indenting  the  teeth  of  ratpa,  the  eattlag 
tool  being  pointed  and  only  producing  one  tooth  at  a  Haw,  the  tilt  hammei'  canTlng  tha 
tool  moat  be  made  lo  traverse  at  iatemls  aenMB  the  width  of  I'lC  blank  plwatf  IMd 
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from  Me  eiga  to  tke  otter  and  tndt  Kgain;  llie  blank  bclnfc  advanced  u  xngth  oa^ 
vhcB  (he  bamoier  hM  praduced  the  lail  cut  oi  looth  toward  eiiher  td^  or  th«  ra»p. 
In  order  lo  reader  Ihii  inveatioa  brltcr  aodtrolood,  l«o  vieni  of  Iho  apparalu  fur  pa^ 

a  elevitioB  of  tha 
apperpanof  the  file-cuiting  ninehue, 
a*  aecn  on  ooe  uia ;  fig.  528  i*  m 
plan  or  boriiontal  view,  ai  Ibe  m^ 
chine  appear*  on  the  top. 

a,  i«  the  head  of  the  Ull  hamBCt 
placed  in  the  end  of  Ue  lerrr  h, 
wbicli  ii  mouotrd  on  an  axle  e, 
turning  in  ttroper  bearings  in  tbe 
frame  work  of  the  machine ;  d,  \a  Ihe 
till  wheel  oionnled  on  anolher  axle  t, 
•Ik)  turning  in  beariniison  the  franM 
worli  of  the  aincbine,  and  having  an; 
rniuired  nnmber  of  projeclioni  v 
tappet*  npon  it  tbrdeprtRiing  Ibe  l«U 
or  ahoner  end  of  the  hammer  or  till 

The  till  wi  eel  d,  receive*  i»  n>l»- 

*"'  lorr  motion  from  the  loolbed  wheel 

/,  noaated  upon  Ihe  name  axle,  and 

U  talif*  inio  gear  with  a  pinion  g, 

upon  the  main  (haft  A,  which  ik  ae- 

lualed   bf   a  band   paned  from  an; 

Gral  mover  lo  the  rifcfier  on  ila  end, 

or  in  anj  other  conrenient  manner. 

The  bed  upon  which  the  blank  piece 

«f  iteel  bear*  i*  marked  ■'.    Thi*  bed 

is   firmly   lupported    upon    jottoarj 

jdaeed   upon   proper  ileepen  t  J,  >• 

one  of  the  bleak  piece*  of  aleel  under 

operation,  and  is  thova  secured  in 

the  pair  of  jaw*  or  holding  ciaoipi  k, 

SMwnted  on  centre  pins  in  ihc  slide 

l,fiS.SS&\  which  slide  ia  helddowa 

by  a  spriitr  and  alkie  beneath,  and  ia 

Bwred  badnrards  and  forwards  in  the  machine  npon  the  (v)  edge*  «,  m,  of  Ibe  fiame, 

by  mean*  of  the  rack  a,  and  its  pinion ;  the  latter  being  moanled  npon  Ilie  aite  of  lb« 

tatchet  wheel  p,  and  which  ratchet  whed  is  made  to  turn  at  inlerrali  b;  means  of  lh« 

pall  q,  npon  Ihe  end  of  Ibe  leier  r,  fif.  6S8.      This  lever  is  deprpued,  aRer  eTcr;  rnt 

hat  been  eflpcted  upon  tbe  blank  by  means  of  Ibe  treth  or  tappei*  of  the  wheel  i,  coming 

in  eoniaci  with  the  inclined  plane  1,  upon  Uie  leier  r.     The  tappet  wheel  t,  is  mounted 

npoB  the  end  of  tbe  aile  t,  of  the  tilt  wheel,  and  eonseqnentlj'  rerolres  with  it,  and  by 

deprcMing  the  lever  r,  ever;  time  that  a  loath  passe*  the  inclined  plane  1,  the  dick  a, 

is  made  lo  drive  tbe  ratchet  wheel  p,  and  tbereb)'  the  advancing  movemeikt  of  the  blank 

is  efiecled  al^er  each  blow  of  Ihe  till  haniiner. 

There  it  a  BLmng  sprini  s,  attached  to  the  upper  tide  of  the  tilt  hammer,  its  end  being 
•oaflned  nader  an  adjustable  inclined  plane  v,  moanted  in  the  frame  y>,  wbieb  inclined 
plane  can  be  raised  or  lowered  by  its  adjusting  screws  as  required,  to  produce  more  ol 
lots  tentioQ  of  the  spring. 

A  timilar  spring  is  placed  on  the  onder  sida  of  Ihe  tilt  hammer,  to  nite  and  sostaia 
the  cotter  or  tool  clear  of  the  bed  ader  everj  Mow,  snd  in  conjunction  with  Eafely  hold* 
er*  or  calchers,  to  counteract  any  vibration  or  tendency  the  aprtog  «  may  have  to  caoM 
the  hammer  to  reilerite  the  blow. 

Tbe  end  of  Ihe  lower  Ipria;  acts  on  an  indinad  plane,  mounted  in  the  frame  u,  whiek 
has  an  adjastinR  screw  similar  to  v,  to  reaulale,  Ibe  teniion  of  the  spring. 

In  case  Ihe  under  apring  should  raite,  that  is,  return  the  hammer,  with  inffideot  fttrce 
•r  velocity  to  cause  the  top  apring  a,  to  reiterate  Ihe  bk>w,  the  ends  of  the  safeti  hoMcra 
itt  catchers  an  made  to  move  under  aod  oalch  the  tail  of  the  lever  b,  immediately  on  its 
being  raited  by  the  under  apiings,  which  is  eOeeled  by  ihe  following  meant : — The  hold- 
•n  are  monated  upon  a  plate  or  earriage  ],  fig.  527,  which  turn*  upon  a  small  pin  ot 
•xle  monnied  in  lbs  ears  of  a  Croat  bar;  ihe  upper  end*  of  the  boUenare  kept  iodined 
toWMdathelailofthelilt  hammer  by  meant  ofKipriag&ud  lathe  ere  eabaTtand  which 
MU  apon  <me  end  of  the  plate  or  earriage  1, 
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Bb  m4m  that  tha  boHoa  naj  ha  remoTcd  at  tt  tke  wv;  of  the  titl  of  tin  humBn-  h, 
»b««  ihc  tilt  wheel  t*  kboM  In  efieet  ■  blow,  the  looih  of  Ihr  till  vhrel  irhich  loni  leleJ 
apon  tbe  hammer  Mairt  ■■  mMujt  wilh  kb  indinai  plane  Ixed  on  the  plate  or  eanian 
1,  *•<  bf  drfMoiM  Ibat  nd  oT  the  phte,  ewun  the  upper  enilg  uf  tbe  hdden  id  be 
wkbdnwM  &IH  under  the  tail  1^  Ihe  bamaerfr.  Tbeiilt  wbeH  ewtinDln;  lorenriTe, 
Ibe  next  toi.lb  advaiiceg,  and  depmaei  ibe  tail  Ot  the  bammer,  biit  beAire  li  tearea  iM 
tail  oT  tbe  hamner,  tbe  teolh  bat  in  opeiaJioB  witl  have  qnhled  tbe  inelHiMJ  plane  and 
•Uewed  the  «pna^  to  tetnrm  the  hriden  into  their  former  poailioD.  ARer  the  tooth  fbi 
ewatiiil  ftmn  the  tail  of  (^  Ibe  banner  wiU  innediBtelr  dneead  and  effect  the  blow  or 
•U  a«  ibe  blank,  and  aa  the  tail  of  Ibe  baoDer  riaei,  ii  wiU  eome  in  eonlaet  wiib  the 
iailiaed  planaa  at  the  opper  ead*  of  Ibe  haldera,  asd  force  them  baekmTdi  t  and  ai  mkhi 
aalhelall'^f  thebaanaerbai  paned  the  iop  of  Ibe  hoUen,  Ibe  tprln;  will  Immedialelr 
fafce  Ibe  boalen  fiinnTd  nnder  tbe  tall  «f  tbe  baoMner,  aad  preieal  the  bammer  ritlno 
anin  ontlt  Ibe  nest  laotli  of  tha  liM  whed  it  aboat  to  depren  the  e«d  of  tbe  fabmmer, 
when  Ibe  hoh  moreaenti  of  tbe  parti  will  be  repeated,  and  the  maehlnn  will  eoaiinae 
is  oporalloa  aniil  a  ii&eieal  lenfltb  of  Ibe  Uank  of  atee)  (progreniTelr  advanced  nnder 
the  banma)  haa  been  opeiaMd  npoo,  when  it  will  be  tbrowa  out  of  gear  bf  tbe 
foUowtaB  meana  i— 

Upon  the  elidia^  bar  0  there  it  pleeed  an  adjnitaMe  uop,  afaiiM  wbleh  tbe  fbremoet 
ead  of  Ibe  slide  I  l.fig,  S3S,  oonea  in  eontaei  a*  it  it  aiored  fvwanl  br  the  rmek  «,  and 
it*  piaioa.  Tbe  aUding  bar  t  is  eoanecled  at  its  leR  end  to  Iht  hent  lever  H,  the  otber 
ohI  of  Ibii  lever  Iviag  Ibnard  into  a  (orbed  am,  which  embraeet  -a  chilcb  npon  the  maia 
AmU,  Bad  aa  the  alidt  I  eaatlOBea  to  advance,  it  "will  eome  in  eoataet  with  a  ilop  <  and 
wbea  it  hae  broafhi  ■  aalleicai  lenith  of  the  Uank  pieeee  of  tteel  nnder  Ibe  operetioD 
of  the  enliiiif  loel,  the  did*  j;  in  il*  profrew,  will  bafo  moved  that  nop  and  (he  bar  • 
forncd,  aad  that  bar,  b;  mcani  of  the  bent  lever  8,  will  wilbdnw  the  rinich  on  Ibe 
nain  abaft,  from  lockta;  into  tbe  bon  of  Ihe  Sf-wheel,  and  conecqnsnlif  iti^  the  further 
procren  of  tbe  maEhine ;  tbe  rifnrer  and  Sy-wheel  tamiaf  lootely  npon  ihc  tnaia  ahaft. 

The  cut  file  an  now  be  removed  Dan  eui  of  the  eUinpt,  and  rereraFd  to  cut  Ifac  other 
ride,  w  another  bTank  piece  pal  in  ■!■  plicei  end  iller  IhnMrin;  back  Ihe  pall  f  of  the 
raiehet  wheel  p,  the  alide  I,  and  with  it  tbe  fresh  Uanh  maj  be  aiored  beek  inlo  Ibe 
naebine  br  Inrning  Ihe  winch  handle,  oa  Ihe  axle  of  tbs  ratchet  wheel  p,  the  levene 
way,  which  will  tnra  the  piaion  badEwarda,  aad  draw  back  Ihe  taeb  n,  witbont  affeelinf 
any  othrr  parti  of  the  machine ;  and  on  tDovinf  baeh  Ihc  bar  6,  b;  Ihe  handle  1 1,  placed 
no  the  atop,  ibednlehei  will  be  tbiowD  into  faai  agaia,  and  the  madiine  praeeed  to  eat 
the  aeit  Uaak. 

Wbon  (he  btaaka  have  been  thoa  eat  on  one  etde,  and  are  reversed  in  the  imdiine  to 
form  Iba  teeth  npoa  tbe  olbcr  side,  there  eheald  be  a  piece  of  lead  plaeed  between  the 
blank  and  the  bed  M  pnleel  Ibe  fireth  eat  teeth. 

It  will  be  eeco  that  the  pomtion  of  Ibe  step  epea  tbe  bar  6  idll  deleminB  the  leagA 
or  eUenl  of  tbe  Uaak  piece  of  ded  which  ihaU  be  eat  or  opereied  upon ;  and  (n  order 
that  the  pragiessive  morenanl  of  tbe  blank*  ttader  the  enttin;  lod  nay  be  made  to  tnit 
diSercnt  deames  of  flneaeM  or  emeeneM  of  the  leeih  (thai  Is,  tbe  distance  betvreni  tbe 
euM),  there  is  an  adjnsting  screw  apon  [he  lever  r,  Ihe  heed  of  which  screw  slope  atalRit' 
tbe  aadcr  eid^  of  an  ear  prcqeetlnB  froin  the  frame-WDiV,  and  thereby  determines  the 
ealeat  of  the  motion  of  Ihe  Irrcr  r,  when  depressed  by  the  tappets  of  (be  wheel  i,  aeHBg 
npnn  Ac  indiiied  plane  I,  coase^DcMiy  delerninin;  the  nomber  of  teeth  tbe  ratchet 
wheel  p  shall  be  moved  ronnd  by  the  pall  q;  and  hence  tbe  extent  of  motion  eominuni- 
eaied  by  the  reck  and  pioioa  lo  tbe  alide  (,  and  tbe  Uanh  j,  wbieh  resulatea  Ihe  diataaee 
tbMtbetaetkof  IheUr  in  apot,  aad  Ibe  lever  r  is  forced  npwards  br  a  iprinipresdHK 
a^iest  ill  ODder  aide. 

:  It  will  ha  perceived  that  die  vdoelty  of  the  deaaent  of  tbe  hlimmer,  and  emiseqnehtlf 
tfae  Airce  of  the  blow,  may  be  reflated  by  Faiaiag  or  lowering  the  inclined  pi**"  ■  dfthe 
tpriag  » I  and  in  order  to  aecomnadate  the  bed  apon  which  the  hlanki  rest  to  tbe  dilftr- 
esl  iaeHnati»na  they  may  be  placed  at,  that  part  (d*  Ihe  bed  Is  rormed  of  a  semI~(lobulir 
pieee  of  hardened  steel,  which  dn  loesdy  inio  a  dmilar  eoneavliy  in  the  bed  r,  and  ^ 
Ibereftre  eapaMe  of  adinstinc  itaeireo  tbal  the  Manks  ahall  be  properly  preeented  to  the 
cottier  tod,  and  reeeive  Ihe  blow  or  cut  in  an  equal  and  even  manner ;  er  the  piece  of 
■led  may  be  of  a  conical  abapt^  and  St  leoeely  in  ■  eimiUr  shaped  concavity. 

There  are  faides,  It,  placed  ontht  (op  of  (he  bed  i,  for  the  pnrpoae  of  keeping  tbe 
blank!  in  their  proper  position  toward*  Ihe  enllins  (odI,  nod  these  can  be  refaliled  to 
laU  bhndd  of  any  width,  by  tnming  Ihe  riihl  and  left  haiided  eerew  IT.  Tbere  Is  also 
asMbrr  adjnslable  stop  on  Ihe  jaws  or  damps  k,  which  serves  ■*  a  ^ide  when  placing 
Iba  blank*  within  the  jaws  i  and  19  is  a  handle  or  lever  Ar  raicinit  Ihe  olampe  when 
reqaired,  which  hac  a  weight  easpended  from  it  Ibr  tbe  porpoae  of  keeping  down  the 
Uanka  with  selfieient  pressare  apon  Ihe  bed. 

The  eattjng  tod  in  Ihe  bee  at  the  hammer,  can  be  plaeed  at  aay  Mqolred  angte  or ' 
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iiellnalion  with  the  bUnk,  it  bei^  »«eani  in  tbe  head  oT  the  baiDiMT  hf  eluia  nd 
«crew«.  Id  EuKiiig  fine  fila  ■  •crew  it  enpkiTed  i&  prefereaes  lo  the  rack  uhI  piniB*! 
(br  aJvaneing  thr  ilide  I,  tad  ths  bUali  piece  of  iieel  in  the  maehine. 

ifanlniag  o/jUu. — Thia  u  the  iMt  aad  moat  imponaal  part  oT  file  making.  What* 
«*eT  n«T  be  the  qnalit;  o[  the  «(eel,  oi  hoTarer  exeellMl  the  vorhmaDtbip,  if  it  li  >at 
well  hardened  all  the  labor  i*  k«t. 

Three  thiaga  are  itrielly  to  be  ohaerred  ia  hardening )  drat,  to  prepare  the  file  oa  tba 
nmTaor,  lo  ai  to  prevent  it  fram  being  oiydaled  b;  the  atmnphere  when  the  file  1)  r»d 
hot,  which  edeet  wonld  not  only  take  off  the  sbarpnen  of  the  loolh,  but  rmder  the 
whole  turrace  (0  rough  that  the  file  wouM,  in  a  liiile  time,  become  clogged  with  tba 
•ubstance  it  h*d  to  work.  Secraull),  the  heat  onght  to  be  Tery  nniformlT  led  throaghoa^ 
and  the  waler  in  which  it  ii  qnenefaed,  fVtah  and  cold,  for  the  pnrpciae  of  giving  it  tba 
proper  degree  of  hanlneeL  Laill;,  the  nanner  of  innDendoa  ii  c€  great  importance^  to 
prevent  the  file*  from  warpii'i  which  ia  long  thin  filei  ii  veir  diBSenlt. 

The  first  abject  it  BccaiiiplithK<  by  lajing  a  mbalanee  upon  the  Ble,  which,  aAe*  K 
(tWHi  forme,  >a  it  wera,  a  varaith  npon  Ute  auiface,  defendiag  tba  metal  from  the  aciioa 
«r  thq  oxjecD  of  the  air.  Fonperlr  ths  proeeu  eooviiM  in  flrM  coaling  (be  anrface  of 
the  file  with  ale  groundu,  and  then  cohering  il  over  with  pnlveriied  eonmtm  talt  (mnri- 
aleoTiodi).  After  thii  coaling  became  drr,  the  fileiwric  heated  red  hot,  and  hardnedi 
after  this,  the  Boriace  was  tightly  breehed  over  with  the  dut  of  coke*,  when  it  appeared 
whila  and  metallic,  •«  if  it  had  not  been  healed.  Thia  proeesa  hail  laletf  been  inpirived, 
at  ImU  10  far  as  relalM  tu  the  economy  of  the  nit,  which,  fh>m  the  qnantity  need,  and 
the  inereaeed  IhkkneM,  hed  beeome  a  terioni  object.  Tboe  who  vk  the  impiore^ 
method  ■!«  now  coniamieg  atnvl  one  fonrih  ihe  qnantlly  of  (tit  need  in  the  old  method. 
The  procen  coaitUi  in  diwolving  the  tttt  in  water  to  utDration,  which  ii  aboat  three 
pounds  lo  the  gallon,  and  ulffening  il  with  ale  gronnda,  or  wilh  the  cbeapeat  kind  of 
floor,  inch  ti  ihd  qI^  heaoi,  lo  ahont  the  eooiiilenee  of  thick  cream.  The  filce  reqaire 
to  be  dipped  onlr  into  ihit  inhilBnce^  aad  immediately  heated  aad  hardened.  The 
gninndt  or  the  flour  an  of  no  other  nie  Ibaa  to  give  Ike  maM  eoneiatence,  and  by  tlnl 
meana  to  allow  a  larger  quantity  of  talt  id  be  laid  opon  the  nrface.  In  thii  method 
the  nil  formi  immediately  a  firm  eoeliag.  A*  toon  ae  ths  water  ii  evaporated,  the 
whole  of  it  becoinet  futed  upon  the  file.  Id  the  old  method  the  dry  talt  wai  to  loosely 
attached  to  the  file,  that  the  grratett  part  of  it  wat  robbed  off  into  the  fire,  and  was 
tohlined  op  the  ehiomay,  wti^ot  prDdueii^  any  effect. 

The  earbenaoeoni  matter  of  the  ale  gronndi  is  rappoeed  to  have  tome  effect  in  giving 
hatdnetB  lo  the  file,  by  combining  wilh  the  tteel,  and  rendering  it  more  highly  carboa- 
aied.  ]l  will  be  found,  however,  npon  expenmenl,  that  vegetable  carbon  doei  not  com- 
bine with  iron,  with  nJScleoi  radiiLjr  to  ptodaee  any  effect,  in  the  short  space  o(  lime 
a  file  i>  healing  for  the  purpose  of  hardenini.  Same  file  makers  are  in  the  babil  of 
Ming  the  conl  of  bant  leather,  which  doabtlets  produeea  tome  effect ;  bat  the  earboo 
i*  gaaeially  so  ill  prepared  for  the  pnrpole,  and  the  time  of  its  operation  te  short,  as  to 
raider  the  retail  iaeontiderable.  Animal  carbon,  when  properly  prepared  and  mixed 
with  ika  above  hardening  eunpoaiiion,  is  capable  of  giving  hanjaess  to  the  tuiftce  even 
of  an  inn  flic. 

This  carboaaeeon*  matter  ina]'  be  readily  obtained  from  any  of  the  eoft  parts  of  ani- 
nml*,  or  from  blood.  For  this  porpose,  however,  the  refute  trf"  thoemakers  and  caniets 
ii  the  most  eonveaient  Alter  ihe  volatile  pacts  have  been  diitillrd  over,  from  an  iroa 
tliU,  a  bright  thioiog  coal  is  left  behind,  which,  whl^n  reduced  to  powder,  is  St  to  mix 
ivilk  the  salt.  Let  aboal  equal  parts,  by  bulb,  ot  this  powder,  and  muriate  of  aoda  be 
nxHind  together,  luj  breaght  to  the  coBsistFnee  of  cneam,  li?  the  addition  of  water. 
Or  mix  the  povidcted  cartKiD  wilh  a  sataraled  lolnliun  of  Ihe  salt,  till  it  become  of 
the  above  «ouiMcne«.  Fliet  which  are  intended  to  be  very'  bard  thonkl  be  covrml 
with  this  eompMilion  previoot  lo  hardening.  All  files  intended  to  file  iron  a-  tteel, ' 
paiticalarijr  saw  Ilea,  should  he  hardened  wilh  the  aid  of  ifait  mixtare,  in  preference  lo 
that  wilh  the  floar  or  grounds.  Indeed,  il  is  probable  thai  the  earbonaccoaa  powder 
Hiight  be  Dsed  by  itself,  ia  point  of  econooiy,  since  Ihe  ammoala  or  hartsbora,  oblaiaad 
by  distillatkin,  wonlil  be  of  inch  value  as  lo  render  the  coal  of  no  expense.  By  nwaaa 
of  this  melbod  the  filet  made  of  iron,  which,  in  itseU;  it  aaSMceptible  of  haidening, 
acquire  a  sapei£cial  hardaesi  sufficient  for  any  file  whatever,  finch  filet  may,  at  the 
tame  time,  bie  bent  into  any  Ibcm ;  and,  ia  conseqaenec,  are  partieolacly  nsefnl  fbi  tc^Ip- 
tora  and  die-sinken. 

The  next  point  to  be  eoniidered  is  the  beat  method  of  heating  the  file  fbr  hardeaiog.  - 
For  this  purpoae  a  fire,  similar  lo  the  eommon  smith's  fire,  is  generally  employed.  Tia 
Sle  u  held  in  a  piir  of  longs  by  the  lang,  and  introduced  into  the  fire,  cMisitdnc  of 
very  small  cokea,  pnshiDg  il  more  or  teas  into  the  fire  Ibr  the  pnrpoie  of  heating  it 
regolnrly.  Il  muti  frequenlly  be  withdrawn  wilh  the  view  of  obseiviog  that  it  k  net 
■■•  kol  in  laay  part.    When  it  is  Mifotmly  heated,  iron  lh«  lang  to  tie  pojol,  ef  a 
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ibiij  lad  wlor,  tl  k  It  to  qwcMb  in  the  wain.  At  pnteat  ab  arm  Ibnned  oT  Br^ 
ktidiB  11  died  (or  the  larger  filo,  ialo  wUck  tlie  bUM  oT  th«  bellcwt  ji  directed,  Iwiaf 
open  at  one  eml,  for  the  parpoee  dT  ialriNliicing  the  BIm  and  the  fuel.  Near  lo  tbe  top 
•f  Ike  oTea  nra  placed  two  crow  hars,  on  wbiek  a  few  ilea  are  placed,  lo  be  partiaUr 
kcaling.  la  Ihe  hantoeinf  of  beafj  file*  thk  contrirance  affonli  a-iCoiuiderable  Bar- 
ing, in  point  of  (inw,  while  it  peralla  Umb  alao  to  be  nun  naiforml)'  and  thonnighlT 
healed. 

Afler  the  Ble  ia  propetlr  Iwalad  foe  tk^  pnrpote  of  htidening.  In  order  to  prodaec  tbe 
gieaiot  puaiUc  boidae**,  it  thould  be  eooled  at  hxhi  aa  pouiblc.  Tbe  nMMt  common 
MCtbod  (if  effecting  tbj«  ii  b;  qaenehiog  it  in  llie  eoldeal  water.  Some  Gle-iiialrera  bare 
keen  in  Ibe  babit  of  putting  different  labMaacei  in  Ibeir  water,  vilb  a  view  to  jnercase 
■la  hardeding  pnperlf.  T^  addition  of  •alpbnrie  acid  lo  tbc  water  wai  long  held  a 
peat  leefal  in  ibe  hardening  of  taw  Alet.  Alter  all,  however,  it  will  be  fuund  that  deal 
ipruig  water,  free  from  animal  and  Tegeteble  matter,  and  ai  cold  ai  poMible,  ii  the  beat 
•alcabtled  lor  barkening  Glee  of  ererr  deaeriplian. 

In  qoenehiag  tke  Ilea  in  water,  aoiBe  eantion  tnait  be  ibterTed.  All  Bita,  except  the 
kalf-ronnd,  abonld  be  tmmeraed  perpendieabrlf,  a*  quickly  a*  po««ilile,  to  that  the  upper 
part  ihall  aiA  eooL  TUi  nanageokenl  prereatt  the  file  frani  warpiiig.  The  hsir-round 
Ale  aiul  be  qoea^ed  in  the  aame  ticadj  manner ;  but,  ai  the  tame  lime  tbat  it  ii  kept 

EpeoilieuUr  to  the  Mufhce  of  the  water,  it  muM  be  mored  a  Utile  horiionlatl]',  in  Uie 
ntion  of  the  nnnd  tide,  olberwiie  it  will  become  erouked  baekwarda. 

AAar  the  ilea  are  hardened,  thef  are  bratbed  orer  with  water  and  powdered  ctdtct, 
when  Ihe  tarfaee  becoaet  perTecllj  eleao  and  melallic  They  ought  alto  to  be  washed 
well  in  two  or  three  clean  walert,  Ibr  the  parpote  of  carrfing  off  all  ibe  tali,  which,  if 
allawed  to  remain,  will  b«  liable  In  rut  the  file.  Tbef  ihauld  mDreover  be  dipped  into 
Une-wnter.  and  lapidlj  dried  before  tbe  fire,  after  being  oiled  with  olive  oil,  eontaiaiog  ■ 
little  oil  or  tarpentine,  white  ttill  warm.    They  are  then  finitbed. 

FILLIOREE  (f  itigroM,  Fr. ;  FiHgra*,  or  Fiiiu  Drahtgi/UiAt,  Oerm.)  it,  aa  the  latt 
term  jaallf  expreteij  it,  intertwUced  fine  wire,  uted  Ibr  ornamenting  gold  and  ailver 
liUketi.  The  wire  i*  neldoa  drawn  round,  but  genenll;  flat  or  angular,  and  soldered 
br  gtitd  or  tilrer  trtder  with  borax  and  the  blowpipe.  The  Italian  waid,Jli{igrana,  i« 
•eDpiHUded  atJU^i*  and  graaan,  or  graaular  net-work  ;  becaose  the  lutliaDt,  who  flnt 
iatrodaeed  Ikia  aljle  of  work,  placed  email  beadt  npon  it. 

FILTRATION  (Eng.  and  Fr. ;  FUtrirta,  Germ  )  it  a  pracevi,  pnrely  mechanical,  for 
•sparaiiDg  a  Uqaid  rntin  Ihe  andiitolved  panicle*  floetiag  in  it,  which  liquid  may  he  either 
the  useful  pari,  at  in  vegelabia  infuiioni,  or  of  no  ate,  ai  the  wathiogt  of  mineral  pre- 
eipiLalct.  The  filtering  aabttaaee  mar  cooaitl  of  any  poreui  mailer  in  a  lolid,  fulia- 
led,  or  pulvernleat  form ;  at  porout  earthenware,  untieed  paper,  doth  of  many  kinds,  or 
aaod.  The  while  btottiag  paper  told  by  Ihe  tlatiooert,  antwert  entremdy  wdl  fur  fillert 
in  chemical  experimenit,  provided  it  be  previouily  washed  with  dilute  nuriatie  acid,  lo 
rtaatt  tome  lime  and  iron  that  are  generally  pretcnl  in  it.  Filter  paperi  are  firat  cut 
•quare,  and  Iben  folded  twice  dlagnnalty  into  the  thape  of  a  eomel,  harin;  the  angular 
part*  nnnded  off.  Or  Ihe  piece  of  paper  being  cut  into  a  circle,  may  be  folded  (hn-likc 
from  the  eenire,  with  Ihe  Iblds  placed  eilerioily,  and  turned  out  sharp  by  the  pres^nre  of 
Ihe  finger  and  Ihamb,  lo  keep  intemit  between  ihe  paper  and  the  (nonet  Into  nrhieh  it 
—  dlled,  to  favor  the  pereolallan.  Tbe  diameter  of  the  funnel  should  be  about  three 
Ibunhi  of  its  height,  measared  from  tbe  neck  lo  Ihe  edge.  If  it  be  more  divergent,  the 
•lope  will  he  too  small  for  Ihe  ready  efflui  of  ihe  fluid.  A  filter  covered  with  the  ledi- 
meot  is  most  ODoreniEnlly  washed  by  tponling  water  upon  it  with  a  little  tfringe.  A 
Boail  camel't-hair  paint  brnsh  ia  mnch  employed  for  collecting  and  turning  over  the  con- 
tents in  iheir  toll  state.  Agilalioa  or  vibration  is  of  singular  efficacy  in  qnickcning  per- 
c^lion,  at  it  displaeea  Ihe  particles  of  tbe  moistened  powdert,  and  opens  up  Ihe  pore* 
«|hieh  lud  beeonw  doaed.  InsUad  of  a  fuaocl,  a  cylindrical  veetd  may  be  employed, 
having  its  pesfuraled  botMm  conred  with  a  disc  of  filtering  powder  folded  up  it  the 
edge*,  aad  made  tight  there  by  a  wire  ring.  Linen  or  calico  it  nsed  for  weak  alkaline 
liqnort;  and  flannels,  twilled  woollen  elolh,  or  felltlufi;  for  weak  acid  onet.  Thtse 
filler  higi  are  often  made  conical  like  a  fool's  cap,  and  have  their  mouths  supported  by  a 
wooden  or  metallic  hoop.  Cotton  wool  pnt  loose  into  Ihe  neck  of  a  funnel  aniwert  well 
for  filtering  oils  upon  the  tmall  leale.  In  the  large  way,  oil  it  filtered  in  conical  woollen 
bags,  or  in  a  cask  with  many  conical  tubes  in  its  boltom,  filled  wilh  low  or  collon  wotd. 
Stranger  acid  and  alkaline  liquors  most  be  filtered  through  a  layer  of  ponoded  glass, 
qnarbl,  clean  sand,  or  bruiwd  charcoal.  The  atcarrhaias  arc  a  porous  biscuit  of  tlone 
ware  made  ia  Spain,  which  are  eoarenienl  f  t  filtering  water,  as  also  ibe  pjnjoa  filtering 
stone  of  Teneriffe,  largely  imported  into  England  at  oie  lime,  but  now  inpeiteded  in  a 
great  measnr  cby  Ihe  artificial  Bllen  patented  under  many  Anna,  cootitting  esaentially 
•f  sliala  of  gravel,  tand,  and  charcual  powder. 

It  it  convcnieDl  U  render  the  filler  sdf^liag,  by  aecomnwdaling  the  supply  of  lifM 
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U  tlie  nU  «r  perMlailon,  ta  ttat  tbe  prMnrs  opon  the  pmvoi  inriiM  mar  V  alwaft 
o^iillf  ffreat.  Upon  the  Bmall  sola;  thi  lamp-rountaia  or  binfi-glui  Ibrm,  bo  gtaermftf 
aird  for  Uiops,  will  be  found  lo  ansvcr, 

Fi;.  BUS  tfpretmlB  ■  ekra  bottle,  a,  parLff  filled  with  the  SnM  lo  be  Bllered,  rnpponed' 
in  the  ring:  of  ■  dirmicsl  ataml,  and  harinc  ill  mouth  inverleil  into  the  mine  liquor  ia 
the  filler  Ainnel.  It  ii  obvious  ihot  whenenr  ibia  liqiu>r  bf  lltrelion  Talll  btlow  tb« 
lip  of  Ihe  boltle,  air  will  enter  into  il.  lei  duwn  ■  frrBli  tnpplr  to  fm)  the  liU;r,  aad 
kaep  Ihe  faoael  regalorij  charged.  If  larger  quantitiet  are  lo  be  operated  U|H>n,  Ihe 
rollowing:  apparalu*  tna; 
be  employed,  fig.  530, 
A  B,  il  a  melallie  vnael 
which  may  be  made  alr^ 
tight  i  c  ft  Ihe  under  |Mpa, 
provided  wlUi  a  slopcsek, 
B,  for  teniuR  down  ihe 
liquor  inia  tlie  ftller  «  b. 
The  upper  pipe  (,  ihrouzh 
which  the  floid  in  piiBred 
by  meanB  oT  ihe  runnel  a, 
baa  aba  a  aloiiciiek  whii^ 
openi  or  Bbuia,  bi  ih* 
aame  lime,  the  amall  *ide 
tube  u  t,  through  whicli, 
daring  Ihe  enlrnate  ol'  the 
fluid,  the  air  ia  let  off  from 
the  receiver.  A  ilaaa 
Inbe,  g,  ahowB  Ibe  level 
oT  the  liijuor  in  ibe  body 
ofiheappanloa.  Inuring 
il,  the  coeh  a  muM  be  firat 
closed,  and  Iha  cock  a 
mud  be  opennt  lo  till  tha 
rtueiver.  Then  the  fillet 
iatet  a  going,  b;  re-open- 
iag  the  cock  a,  aoai  to  keep  the  fln id  in  Ihe  filler  apoa  ■  level  with  the  opening  OC  Iha 
tobe  c.  Both  theae  pieen  of  apparatm  are  essentially  Ihe  aame. 
la   many  aanuTaetDrea,  aelT-aciiag   liltera   are   fed   by  the  plonber'i  eommoa  on*- 


shot  off  the  aopply  ol 
liquor,  as  it  may  be  re- 
quired or  tmt.  Dumont 
.  has  adopted  this  ejpedient 
for  his  syMctn  of  Rlleting 
lirop  Ihron^h  a  stralum  of 
gran niarly ground  animal 
thareoal  or  bfine-black. 
Fig.  531  is  a  fmnl  view 
of  this  apparatus  with  4 
eilera,  c;  andjlf^.  S32tsa 
cross  srnlion.  The  frame- 
work  ■  Bopporta  the  ci»- 
wm  a,  in  which  the  sirup  ii  eoDlaiaed.    From  il  the  liqaor  flows  throogh  the  MopeoA 
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*t  aad  tba  «DinadoB-tabe  a.  Mo  ibe  toBuaoa  piy*  e,  wfcM  MBMrnicktM,  \j  tka  ikoK 
Innch  tube*  t,  with  each  oflkeloDr  fibers.  ThtcadoTlhibiueh  Ube,  wkitli  m  t'Ttiit 
■r  iha  filter  tab,  b  proiidail  ViLh  ■  Mot-uefc  rf/,  whaMopeniat,  Md  tberab;  ibeeOu 
bT  Ue  liqaor  tVoui  Ibe  ciMMa  Un>n:b  tlw  Ub«  a,  it  nfolMCil  bf  Beau  vT  the  Itml^U  f. 
Dpoa  the  briekwnrk  d  the  Bltsr  Mb  Maad^  IWrnuked  ath  with  ■  fatie  bntlaa  oT  aine  or 
Mpper  pieretd  with  finabolaai  beaiile*  wbkh,  hifther  spat  •  tkn*  ia  anaihcr  Mieh  plala 
of  Belal  raroUhed  wilh  a  ftioBF  handl*  k,  bj  which  il  aajr  ha  reinored,  when  tne  bune 
falad^  BMilt  to  bechaaged.  In  Iht  iaterreaia;  apaee  ^  the  gnaalar  anal  ia  placeJ.  oia 
tha  cofar  of  Iha  filler  inh^  with  a  handle  alio  for  liAiac  it  Oae  ponioa  of  ii  maf  b«  nia- 
adbf  a  htaite,  when  t(  iadeaired  ■oiaapeclUiapnvreMof  tbe  filtration  within,  in  m  is  a 
alaader  nrtical  tobe,  fbrmiag  a  aonmnieatiiw  taaiwcM  the  bolioai  part  A,  and  lh«  upper 
portJDD  of  the  filter,  to  admit  of  the  ea>r  eacapeoTUie  air  fran  thai  (pace,  and  Iroa  aauiBs 
Ihc  hoofl  Uaeh  a*  the  MmpdeM«uk|  otherwiee  the  filtintioa  could  bd>  co  oa.  /•  U  the 
atopeock  Ibroatth  wkieb  tha  luld  eollecied  la  the  apace  under  i,  i*  letofftrum  time  lutime 
into  the  eoamoa  pipe  f,jlf.  831.  r  ii  a  iriekliag  chaaael  or  groore  Ijiag  parallel  to  tta* 
tab*  J,  and  in  which,  b;  meaae  of  a  labe  i,  inserLeJ  at  pliaiure,  tbe  lirup  L»  drawa  off 
u  ca*e  of  ill  Auwiag  in  a  lorbtd  *laU,  when  il  muU  be  relnraed  orer  (he  aoriace  tiT  tha 

The  celerit;  with  which  aa;  laid  pasiei  through  the  filler  depeadi,  1.  apon  the  poroti- 
tf  oT  ihi  filtering  ■abataaec ;  2.  opoa  Ihe  preuiire  exerciaed  upon  it  j  and  3.  upon  ihe  es- 
taat  oT  Ihe  fillrrin;  aurfioe.  Fiae  pawden  in  a  li:]uor  umewbal  glulinoiu,  ur  cloielf 
eonpulad,  admii  of  laucb  ilower  Sllraliou  than  thcae  which  are  eoarw  and  Tree ;  and  the 
tbrner  oufhl,  Iherafo  e,  to  be  apiead  in  a  thinner  alialom  and  orcr  a  mure  uiendve  lur- 
faee  than  [he  latter,  Ibr  equal  effect  g  a  principle  well  exeoipiified  In  the  working  oC  Da- 
Moni'«  apparaiBt,  joat  deacribed. 

In  nanf  ease*  fiUnttioa  oaj  be  aeeeleratad  b;  tbe  iuereaM  of  hydrostatic  or  pnen- 
BBlic  prssBore.  Thi*  happeni  when  we  eloce  the  top  oT  a  Slierlnj  cylinder,  and  euo. 
Met  il  br  a  pipe  wilh  a  cislera  of  fiuid  placed  upon  a  higher  le*«l. .  The  prewure  of  the 
air  mar  Iw  readered  operaiire  aim  either  by  withdrawing  il  pariiaU;  rrum  a  eluaa 
vnael,  into  which  the  boUois  of  Ihe  filter  enlen,  or  bf  iaereaiing  its  deniilr  urer  Ihe 
lop  of  the  liquor  to  be  flilcred.  Either  the  air  pump  or  tteam  mar  be  emplufcd  to 
create  a  paniaJ  Toid  ia  lb*  rredrer  beaeath  the  filler.  In  bk«  OManer,  a  foreiog  puma 
or  (team  mar  be  eaplored  to  •zert  premre  upon  tbe  •orhM  of  the  dlienag  li4iior.  A 
common  ifphoa  mar,  on  Ihe  lami  prioeipl*,  be  made  a  food  prcMare  filler,  br  makini 
Ita  apper  leg  trampet-ihaped,  eomrini  the  orifics  with  filter  paper  or  doth,  and  filling 
the  whole  viih-llquor,  Uu  lower  Icf  being  of  aneh  trogih  ao  at  to  create  eunaiderable 
prennre  bj  Ihe  differeoee  of  hjdroilalic  lefel.  Ttaii  anpanUoa  it  verr  coavenleil  either 
on  Ihe  small  or  great  scale,  for  filtering  off  a  dear  fiuid  from  a  light  muddr  aedimeak 
The  pnsntre  of  the  aUBosphore  mar  he  eleganllr  applied  to  commua  films,  bj  the  appa> 
raina  rapresenied  in  A- 633,  which  it  merclrafuntieleacloaBd  within  ■  gatuineler.  The 
ease  a  a  bean  aa  aanalar  hollow  vetsel  a  h,  filled  wilh  water,  ia  which  receiver  ihe  crU 
indrical  gaaomeier  d,  i^  /,  f,  ia  immersed.  The  filter  runnel  is  aeeured  at  ita  npper 
edge  to  tbe  inner  auiiaee  of  Ihe  annular  vessel  a  A,  In  cooseqneace  of  the  pretiiire  of 
the  ■••wneier  regulated  bj  Ihe  weight  g,  upon  the  air  eDclosad  within  it,  Ihe  liquid  it 
•qaaiJr  prested,  aad  the  water  ia  the  annular  space  rises  lo  a  eorretpooding  hrighlon  the 
enter  turfi^r  of  Ihe  gasooMier,  at  shovn  in  the  Sgure.  Were  the  app4ratat  made  of 
.heel  iroa,  the  anaalar  space  might  be  charged  with  mercnry. 

la  geneial,  reUtivelr  to  the  application  of  pnusure  U>  filters,  it  mar  be  remarked, 
Ibal  il  eanaol  be  pushed  Tety  far,  without  the  chance  of  derangiDg  Ihe  appaintul,  or 
reoderiag  Ihe  filtered  liquor  mndJjr.  The  enlargement  of  the  turfsee  is,  generally 
■peakiar,  the  aafett  and  ttioit  effieacioot  plan  of  iuereaaiag  the  rapidity  of  filtralion, 
etpceialiy  fur  liquids oTa  glulinoDi  nature.  This  expedient  it  wdl  illustrated  in  the  creaaed 
bag  liter  aow  in  nae  in  moot  of  Ihe  tofar  rafiaeriaj  of  London.    See  Sooaa. 

Ia  oaay  eaaea  'it  it  conTcalent  to  to  cooattuet  Ibe  Glierinf  apparaluti  aa  Ihnt  iIm 
liquid  shall  aot  deeoend,  bat  monnt  by  hydroMaiie  pKMorc  Thit  method  bat  two 
advaatafet :  1.  that  wiiboail  math  eipmti*c  apparalas,  any  deaircd  degree  'rC  hydt^ 
■lalie  rreasure  may  be  given,  aa  also  that  Ibe  liqoU  may  ba  fureed  np  through  aeveral  Al- 
tering latfaoea  plated  alongside  of  aaeb  other  |  2.  that  thaohjed  of  filtetiai,  which  ia  to 
teparata  the  partlelaa  finalii^  in  the  Anid  witboat  ditturbing  Ihe  sediment,  mar  be  per- 
fectly altaiaed,  aad  that  very  Ibttl  Uqaidt  be  cleared  without  greatly  tuiUng  the  filtering 
BUrface. 

8acb  a  eoMtroctioB  it  peenllarly  applicable  to  the  pariBealioa  of  water,  diber  alone, 
«  Combload  with  the  downwards  plan  uf  flllrallon.  Of  the  former  variety  an  example 
it  thown  in  fig.  634.  Tbe  woodea  or  line  eonical  vaaael  ia  provided  wilh  lao  pac- 
forated  bottoma  or  tievei  1 1,  hetnrixt  which  the  filtering  lubatance  is  paclied.  Over 
this,  for  the  furmatioa  of  the  tpaee  A  A,  there  it  a  third  their,  wilh  a  bole  lo  iia  niddl^ 
throagh  which  the  tabe  d  A  it  ftjetd,  to  at  to  ba  water  light.    Thit  plaeta  Uw  appw 
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open  put  of  the  appuanM  in  eommaakaUoD  with  the  hwtU  ipM*  a.  Vtmm  tka  com. 
pulmtolkk  a  niall  air  tabe  I  ran*  upwan)*.  .  The  ElterioftiataUiiM  eonnnti  al  biitwa 
nTpcbbtci,  io  the  middle  oT  gravel,  and  al  ibe  lop  of  fine  nnd,  whicb  naj  be  mijed  with 
eoanelji  ^nnd  bone  black,  or  covered  with  a  lajeroTihe  wds.  The  wttrr  to  be  filter- 
ed being  poared  ialii  the  titlera  at  top,  fillt  Ihrougb  the  tube  b  i  the  inTerior  conipartinMt 
«,  rmn  which  the  liTdroatalie  pretture  Torce*  the  waler  apwud  ihrongh  the  perrorated 
their,  and  the  Eliering  materiali.  The  pore  water  mllecU  is  the  (paep  k  k,  while  the  air 
eacape*  bf  the  imall  Lube  t,  ai  the  liquiii  enter*.  The  atopcock  t  aerve*  to  draw  bff  the 
filtered  waler.  Aa  the  motion  of  the  duid  ia  the  filler  ia  alow,  the  particles  inspeaded  in 
■I  have  (inu  to  anbaide  by  their  own  graiilT  ;  lieace  there  coUecla  over  the  upper  ihelfat 
d,  o  well  aa  onr  the  ander  one  al  a,  a  preeipiiatB  or  depoaite  which  ntay  be  washed  oat 
oT  the  latter  cavil;  b)  loeaaa  uf  the  nopcock  n. 
Aa  an  eiample  of  as  npwarda  aod downwaida  filter,/g.  536  ma;  be  exhibited.  Axes 
ia  a  wooden  or  metallic  datetn  Alr- 
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niahed  with  the  perforated  tbeir 
c  inearita  nnder  pan,  upon  whidi 
■  vertical  pariicjmi  iaAxed  thraofh 
the  *xi«  of  the  veaeel.  A  sta^ 
circular  peifotmted  ahelf  it  plaee.* 
al  a,  and  a  aeeond  aimilar  oae  at 
b.  Theie  horiiontal  abelvea  real 
upon  hracketa  in  the  tide*  of  the 
ciaterat,  lo  that  the;  tnay  be  rent, 
ily  Med  oat.  1'he  ipice  s  ia 
' wilhm  ' 


tig.  fise 
thamber*)  tl 
npwardi.    Wiihia  the  Uifer  ciateni  a, 


crately  fine,  and  u  with  very  Bne. 
The  foul  water  ii  poared  into  lb« 
cbamber  ■,  and  pre**e*  throngh 
G  JH  and  into  the  (pace  f;  wheHe 
it  o>ar  be  drawn  by  the  ttu^ 
cock/. 
1  filtering  apparatui  conaiiting  of  two  coneentrie 
r  being  deatJaed  for  downnrardt  flllralioa,  and  the  exterior  fir 
e  ■  i*  placed  concentrieall)')  with  it* 
under  part,  and  ia  lell  open  flram 
diKUBce  to  dUtance,  to  make  a 
communicalion  bet  ween  the  ia- 
terior  eavitj  and  the  citeriar 
annular  apace.  The*e  cafitie* 
are  filled  to  the  narLed  hucht 
with  land  and  graTel.  The 
iiuer  ejtIJBdrical  apace  ha*  Gae 
tand  below,  then  ah  at  per  Mad 
with  gianolar  charcoal,  next 
conrae  land,  and  lattir  giaTd. 
The  annular  apace  hai  in  lika 
uanDer  fine  nod  below.  Tba 
foul    WBier  ia   iotrodaced  bj  the 

E'pe  K,  the  orifice  al  whoae  tad 
acted  npoa  hj  a  b«ll-<Mfe 
with  its  IcTcr  a;  whereby  th« 
water  ii  kept  alwajl  al  Ihe  aamc 
level  io  the  inner  Te**al.  The  waler  tiaki  tbronKh  the  sand  itrata  of  the  middle  iciael, 
paase*  outward*  at  ita  bottom  into  Ihe  nnnalar  ipaee,  thence  up  through  Ihe  land  In  it, 
and  colleelinit  abore  it,  i*  let  off  by  the  ■lopeock  on  the  pipe  b.  When  a  mnddy  depoaite 
(bmi  after  tome  time,  it  ma;  be  era!;  elearrd  out.  The  cord  t,  mnaing  orer  the  pollera 
//,  being  drawn  liaht,  the  ball  leter  will  ahut  up  ihe  valre.  The  stopcock  d  nade  faM 
to  the  (oaducling  tube  e  mn*l  then  be  opened,  ro  that  the  waler  now  overflows  into  the 
annular  apace  at  a  ;  the  lube  c,  in  communicalion  with  the  inner  apace  a,  beint  opened 
hy  taking  out  the  atopper  i.  The  water  therebj  percolatea  throogh  the  nnd  atraU  in  Ihe 
rcTcrae  direction  of  il  i  uiual  eour«e,ta  as  to  dear  away  the  imparities  in  the  (pace  a,  and 
todiicharge  them  bf  the  pipe  e  A.  An  apparatui  of  thi*  kind  of  moderate  tile  it  capable 
•Tfliiering  a  great  bodf  of  water,  tt  ihould  be  conitraeted  for  that  purpose  of  tDaaonr}) 
but  upon  a  imall  scale  it  ma;  be  rnade  of  sloae-ware. 

A  coavenient  apparalut  for  Altering  oil  upwards  ii  represented  in  Jig.  537.  g  ia  aoail 
ntk,  in  which  the  impare  pari*  of  the  oil  have  aceamulated  over  the  boltoD.  luune- 
HalelT  abore  this,  a  pipe  •  i«  let  in,  wfaick  TTmrnnniiftit  with  an  derated  water  dMn 


■.   /  li  lk«  fill«r  (plMid  M  lb*  lid  of  the  CMk),  ftaniibcd  with  two  perfbnled  «bclT^ 
«M  at  (  ind  ■oothcr  at  4i  vbieh  divide  the  interior  oT  the  fltrr  into  ihm  c«f 
537  pvlBFBtt.    lalo  tke  ktwcr  (pcee  temcdiaielr  over  Ihe  shetT  c, 

^  —     ^  the  Isbe  h,  tarntahrd  wilh  ■  Mopeoit,  nlert,  lo  nobJith  ■ 

— : — I  coDBDDiniiM  with  the  eaik  I  Ihe  middle  oiTitrciiUled  wilh 

I  II  I  J  '  fc  1  eoanelT  frouml  ehareoal  or  other  filrerlnf  D»teri*1i'i  and  the 
upper  one  hai  aa  edaeiion  pipe,  L  When  the  iiopeocki  of  the 
latM*  a  Bad  b  are  opened,  ihs  water  pamei  fVooi  the  cistern  iaio 
the  oil  eaak,  oeeopica  from  iu  denntT  alvaT*  the  lowest  ptaee, 
and  preiset  the  oil  npwardii,  without  miiinn  ibe  two  liquidit 
whereb;  gut  the  apper  >od  porer  portioa  oT  the  oil  is  (iirced 
through  the  tube  (  into  the  filler,  and  thence  out  thraa^  the 
pipe  L  When  ihe  fooler  oil  follows,  it  drpositn  it*  impurilJea 
io  the  space  ander  the  panilioa  e,  which  tany  from  lime  to  lime 
be  draws  off  Ihronch  Ihe  uopeoek  Ji:,  white  Ihe  purer  oil  i« 
prssMd  opwaid*  ihroo^h  the  Slier.  In  this  waj  the  diflerenl 
strata  of  oil  in  ihe  ci<k  maj  be  filtered  off  in  saece^sioD,  and 
kepi  separate,  if  found  neceskary,  fur  sale  or  nw,  wiihoot  ron> 
■lag  aar  risk  of  mixing:  up  the  mudd;  mailer  wilh  what  is  clear.  Aeeording  to  the 
height  of  the  water  cislem  s,  will  be  the  prewire,  and,  of  eouree,  Ibe  fiiteriat  force. 
Witea  Ihe  filler  geu  choked  with  dirt,  it  may  be  easil]'  recharged  wilh  fresh  mitrrlals. 

la  filterini  eaoilic  alkaline  leys  tkrowti  lioea  or  qnartx,  it  is  proper  to  eiclude  tha 
free  contact  of  air;  which  i«dooe  by  enclosing  the  opper  Tetse!,  and  sttaebinia  pipe  of 
comma nieal ion  between  its  corer  and  ihe  shoalder  of  the  lower  Tessel  or  rreipienl  of  the 
l^s.  In  proportion  as  these  flow  down,  they  will  discdaee  their  balk  of  air,  and  drire 
It  into  Ihe  top  of  the  npper  Vessel  above  the  Tool  \ej». 

Many  modidealiaDi  of  the  aboie  described  appantua  are  now  on  sale  in  this  coantrjg 
bat  eertainlf  the  neatest,  moat  economical,  and  cffecliTC  means  of  iransrorming  Ihe  waler 
oT  a  staKnant  muddy  poo)  into  that  of  a  ciystatline  fuaataio,  is  afforded  by  the  Hoya) 
Patent  Fillers  of  George  Robins. 

FIRE  ARMS,  MAHuricTcaE  or.  This  art  is  divided  into  two  branche*.  that  <rf'  the 
mclallic  and  of  Ihe  wooden  work.  The  first  includes  ihe  barrel,  tbe  lock,  and  the  mount- 
ing, as  also  Ihe  bayonet  and  ramrod,  with  military  anna.  The  second  comprise*  ihe  ttodl, 
and  In  rowling  pieces,  likewise  the  ramrod. 

].  TU  BarrtL  Its  interior  is  called  the  bore g  it*  diameter,  the  calibre)  Ihe  bade 
end,  the  breeeh  ;  the  front  end,  the  muzzle  i  and  the  cloaing  of  Ihe  back  end,  the  breach 
|nn  or  plog.  The  barrel  is  generstiy  made  of  iron.  Most  military  maskets  and  low- 
priced  guns  are  faihiooed  ant  of  a  long  slip  of  sheet-iroa,  folded  together  edgewJM 
round  a  skewer  into  a  cylinder,  are  Ihca  lapped  o*e^  al  Ihe  scam,  and  welded  at  B 
while  heal.  The  most  dnciile  and  tenacious  soA  iron,  free  from  all  blemishea,  mnit  be 
■eleeicd  for  this  slip.  It  is  frequently  welded  at  the  ctHsmon  forge,  bnl  a  proper  aii^ 
fbmacc  aaswrrs  better,  not  being  so  apt  to  burn  it.  It  sboald  be  corercd  with  ashea 
or  cinders.  The  shape  of  Ihe  bore  is  given  by  hammering  the  eyiinder  apoa  a  steel 
mandril,  in  a  groove  <^  Ibe  aavil.  Six  inches  of  the  barrel  at  either  end  are  IcA  open 
for  forming  (he  breeck  ind  the  muiile  by  a  subaequent  welding  operation  ;  the  eltrcm. 
ily  pnl  into  Ihe  fire  being  stopjied  wilh  clay,  to  prevent  Ihe  introduction  of  cinders. 
For  every  length  of  two  inches  there  are  from  two  to  three  welding  operations,  divided 
into  alternating  high  and  low  heals  ;  the  latter  being  intended  lo  correal  the  delects  of 
(he  former.  The  breeeh  and  muizle  arc  not  welded  npon  the  mandril,  but  nptn  the 
born  of  the  anvil )  the  breech  being  thicker  in  the  metal,  is  more  highly  healed,  and  !■ 
made  somewhat  wider  10  save  labor  lo  the  borer.  The  barrel  is  Anally  hamnered  ia 
tbe  groove  of  tbe  anvil  without  the  mandril,  during  which  pioccaa  it  receives  a  heal 
every  two  minotel.  In  weldinK,  Ihe  barrel  extends  about  one  third  in  length ;  and 
faa  muskets,  is  evcntnally  left  from  3  to  3|  feet  long ;  bat  for  cavalry  pislok,  a>1y  9 

The  best  iron  plate*  for  gun-barrels  are  Ihoas  made  of  ihA  inn,  thai  Is,  of  oU 
botae-shoe  nails  weUed  together,  and  forged  into  ihia  ban,  or  rather  narrow  libaad*. 
Al  one  lime  damatau  barrels  were  much  in  vogue )  they  were  fashioned  either  aa  Bbora 
deseiibed,  from  plntei  made  of  bars  of  iron  and  steel  laid  parallel,  and  welded  together, 
or  from  ribands  of  the  saue  damaaciu  stuff  coiled  into  a  cylinder  al  a  red  heat,  and  thea 
welded  together  at  the  seams.  The  best  modem  barrel*  for  fowling  pieces  are  eon- 
•truetcd  of  stub-aaB  iron  in  this  manner.  The  slip  or  fillet  is  oa]y  half  an  inch  broad, 
or  somelimel  less,  and  i*  left  thicker  at  ihe  end  which  is  to  form  the  breech,  and  thinnsf 
M  the  end  which  is  to  form  the  muzzle,  tban  in  the  intermediate  portbn.  This  Bllel 
being  moderately  heated  to  increase  iu  pliancy,  is  then  lapped  round  the  mandril  in  a 
apiroi  dire<:tion  tQl  a  proper  length  of  cylinder  is  formed  t  the  edges  being  made  l« 
orerla?  a  little  in  order  to  gtre  thein  a  belter  bold  in  the  vekUng  proeas*.    TIn  mI 
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ewt  upoD  the  ■nvil,  whereby  Ihe  (p 
H  now  weMcd  at  UTeral  iBcceMire  heaU,  hammered  b;  lloriionlal  eirukes,  calleil  ;'■•>■)>- 
iag,  and  broti^hl  into  proper  ahape  oa  Ihe  mandril.  The  Bner  barrrla  are  made  of  ulQ 
wurowor  iiub-iroa  slipi,  wheoee  (he;  get  Ihe  name  oT  wire  twin.  On  ihe  Ci>nlineDt, 
barrel*  Hn  made  of  Heel  wire,  welded  togellier  lenglhwUe,  Ihen  coiled  spintlly  into  a 
ejllader.  Barrcli  tbal  are  la  be  liBed  require  Id  be  niads  of  thicker  iron,  and  that  of 
<bc  T«ry  belt  qualilj,  Tor  Ibey  would  be  aiwiled  ij  Ibe  leait  ponion  of  acale  upon  Ibelr 
tnridc.  Suklicr*'  nnakeu  are  (hiekeaed  a  little  al  the  maule,  to  five  a  itoat  haldin|  U 
(he  bajronel. 

The  barrels  tha*  made  are  annealed  with  a  gentle  beat  in  a  proper  Tumaee,  and 
llowly  eouled.  The;  are  now  ready  Tor  llie  borer,  which  l»  an  oblon;  tquare  Mt  oT 
Meel,  pressed  in  it>  rotation  atiBinM  the  barrel,  bj  a  slip  oT  wood  applied  lo  onf  oT  it* 
flat  aidec,  and  held  in  iu  place  by  a  rinp  of  metal.  The  boring  bench  works  horizon- 
tally, and  hu  s  rery  shaky  appearaace,  in  Tr«pecl  at  least  or  Ihe  bit.  In  some  catrt, 
however,  it  has  been  iitternpted  to  work  Ihe  bamli  and  bits  at  an  indinaliun  to  Ih* 
boriMU  of  30°,  ia  order  to  facilitiie  tbe  di»ebarge  oC  Ihe  borings.  The  bnirel  is  held 
in  ■  slot  by  only  one  paint,  to  alknr  It  to  hnmor  the  moTemeots  of  Ihe  borer,  which 
638  woald  otherwise  be  inralliblT 

jj  —^—a=  ii»i     broken.      The   hit,  as    rep.-™- 

'-'  lenled  in  Jig.  MS,  has  merelr 

its  square  head  inserted  into  • 
clsmp-ehuck  of  the  Istfae,  and 
plays  freely  thronjh  the  rcM 
of  \Lf  length. 

Fir.  &39  represents  in  plaa 
the  boring  btnch  tor  musket 
barrels;  //  is  Ihe  Fledge  or 
carriage  frame  in  which  the  barrel  ii  unpportnl ;  a  it  the  revolirins  chiiek  of  Ihe  lalh^ 
inlu  which  Ihe  square  end  of  the  bit,^g.  538,  is  inscrled  ;  i  is  the  barrel,  clamped  al  iU 
middle  To  the  carrinfre,  and  eapshle  of  beint  prcHied  onwards  a^intl  Ihe  Inperine  bit  of 
the  boter,  by  the  bent  lever  c,  worked  by  Ihe  Icfl  hand  of  the  opersiive  a^inst  fulenim 
knoba  at  d,  which  stand  aboat  two  inches  ainnder.  'WheneTCr  the  barrel  hu  been 
thereby  advanced  a  crrlain  ppace  lo  the  riftht,  the  bent  end  of  Ihe  lever  is  shiOed  s^inst 
another  knob  or  pin.  The  borer  appears  lo  a  ttraneer  lobe  a  very  awkward  and  unsteady 
nechanism,  but  its  perprtDal  vibrations  do  not  afiect  the  accnracy  of  the  bore.  The 
opening  broach  may  be  of  a  sqnarr  or  penlaermal  form,  and  either  iradualiy  tapered 
from  ilR  thickest  part,  or  of  uniform  diaioeter  till  within  two  inches  of  Ihe  end,  whenee 
it  is  suddenly  tapered  to  ■  point. 

A  srriF*  of  biis  may  be  used  for  borint  ■  harrel,  beginning  with  the  smallest  and  end- 
ing wiib  Ihe  lanrest.  Bnt  this  mnliiplicalion  of  tools  hecomet  unneeesrary,  by  layiaf 
•galiKt  Ihe  cBttir)!;  part  of  the  bil  slips  of  wood,  called  spales,  of  eradnslly  increasing 
lhiebne<s,  so  thai  Ihe  ed«e  is  pressed  by  them  progressively  further  from  the  uxis.  Tha 
bore  is  neil  polished.  This  isdnne  by  a  hii  wiih  a  very  smooth  edEC,  which  is  monnled 
as  above,  wiih  awdf-eof  wood  besmfS red  with  a  miitnre  of  oil  and  emery.  The  inside 
if  finished  by  working  a  cylindrical  steel  file  quickly  backwards  and  forwards  within  I^ 
while  it  is  rerolvine  slowly. 

in  baring,  Ihe  bit  mnst  be  well  oiled  or  trreaneil,  and  the  barrel  mnsl  be  kept  coot  by 
lettint  water  trickle  on  it;  for  the  hit,  revolTini  at  the  rate  of  ISO  or  140  timet  a  minnte, 
generates  a  srrsi  deal  oT  heat.  If  a  flaw  he  detected  in  Ihe  barrel  during  the  boring^ 
ttial  part  is  hammered  in,  and  then  ihe  bil  is  employed  to  Inrn  it  out. 

Many  sportsmen  are  of  opinion  that  a  barrel  with  a  bore  somewhat  narrowed  toward! 
tbe  muzile  serves  lo  keep  fhni  belter  tofrether;  and  Ihal  rougliening  iu  inside  witk 
pounded  alam  has  a  good  effect,  with  ihe  same  view.  For  this  purpose,  also,  fine  spitsl 
jitiea'  have  been  made  in  Iheir  interior  SKrfaee.  The  justness  of  ils  calibre  is  tried  by 
neans  of  ■  inly  tamed  cylinder  of  steel,  3  or  4  inches  lont,  whidi  ouaht  to  move  trithoat 
friction,  hat  with  nnilb-m  contact  from  end  lo  end  of  Ihe  barrel.  Whatever  irregalaritiei 
appear  must  be  Immedialely  removed. 

The  tinier  surface  of  the  barrel  is  commonly  polished  upon  a  dry  grindstone,  bot  it  i* 
betler  finished,  snd  less  dancerausly  lo  Ihe  workman,  al  a  turning  laihe  with  a  slide  rest. 
If  a  slone  be  nsed,  it  should-  be  made  to  revolve  at  the  mouth  of  a  tunnel  of  some  kin^ 
into  which  there  i>  a  rood  drausht  to  carry  off  the  ferraeinoug  particles.  A  piece  of 
mill  eloih  or  leather  shontd  be' suspended  before  the  orifice. 

Sille  hariell  ha*e  parallel  irooTcs  of  a  square  or  angular  form  cut  within  them,  eaA 
groove  beiag  drawn  in  saeeession.  These  grooves  mn  spirslly,  snd  form  each  an 
aliquot  |>art  <^  a  rerolulion  fnnn  Ihe  ehamher  lo  the  Riuzxie.  BiHrs  should  not  be  toa 
iceply  isdealed  j  only  so  tnueh  as  lo  prerenl  the  ball  luninK  round  wiUin  the  han^ 
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^  the  tpini  ihoold  be  li^J  puKlM,  thai  iha  ball  aucj  gM»  mloag  w-Lh  ■  Hgolir 
yfUX.     See  U/ra. 

The  Paruuia  ^an-Duken,  who  ara  i«sI(o««d  tctt  expert,  draw  ont  Ibe  iroo  Tor  Iha 
barrels  at  baoJ  furgei,  in  BUeU  aaly  One  oiath  oT  aa  inch  Lbiek,  one  iueh  and  a  kJf 
bmail,  uid  [-101  feel  Idde.  Twenlr-Gve  of  these  ribanda  are  laid  iipun  eacbuLher,  betveea 
twi>  similar  unci  of  double  Ibieknesi,  and  the  buoJle,  weigtainti  60  pounds,  bound  vilh 
wire  at  two  places,  lerrei  to  make  two  barrel*.  The  tbieker  plale*  are  ioleoded  to 
prutezt  ibe  ibinner  from  [he  violcDce  of  the  fire  ia  the  ■omeroiu  successive  beau  neeea- 
sary  to  cumplEle  the  weldiag,  and  to  furin  lbs  bundla  iolo  a  b«r  tmi  thinls  <i{  an  ineh 
brtwd,  bjr  liaif  an  inch  thick;  the  direction  of  tbe  indiridaal  'plates  relalivelf  lo  the 
breaJib  bcia^  preaerred.  Tbii  bar,  fulded  Oal.  upon  jtMlf,  is  a^ain  wrought  ftt  the 
foi^,  lill  il  ia  only  half  as  inch  broad,  and  a  quaner  uT  aa  ineta  thick,  while  tbe  plateiof 
the  primitive  riband)  an  now  set  perpeodieular  lo  the  breadth  of  the  narrow  filial  i  the 
leaxib  uf  which  lausl  be  15  or  lb  feet  Freaota  (IS  or  17  English],  lo  form  a  fjwliog 
piece  rrom  26  lo  30  iacbea  long.  This  fillM,  heilod  to  n  cberrjr  red'in  •ucecfisive 
portions,  is  euiled  into  as  close  a  spiral  a*  pouihie,  upon  a  mandril  about  two  Ulha 
!>r  an  inch  in  diam^r.  The  mandril  has  at  one  end  a  slout  bead  for  drawinjt  !;  oat, 
bf  mraoi  of  the  hammer  and  tbe  grooves  of  tbe  anvil,  previoui  lo  every  healing.  The 
weUin;  is  performed  upon  a  toaadril  introduced  afler  each  heatg  tbe  middle  of  the 
barrel  being  Gut  worked,  while  the  fltlets  are  forced  back  against  each  other,  along  the 
sarface  of  the  mandril,  to  secure  their  perficl  unioa.  The  original  plates  having  in  the 
formation  of  [he  ultimate  long  riband  become  ver;  thin,  appear  npon  the  surface  of  Iho 
barrel  like  ibrewli  of  a  fioE  screw,  with  blackish  tiols  lomark  Ibe  junclii.js.  In  nuking 
a  double-barrelled  gun,  the  two  are  furmed  from  the  same  bundle  of  slips,  the  cuils  of  th« 
one  finished  fillet  being  turned  to  the  right  hand,  and  Ihote  of  the  other  to  the  led. 

Tbe  Damiiscus  barreh  furgad  as  above  deseribed,  fnim  a  bundle  of  steel  and  iron 
platcj  laid  allerDalelr  together,  are  twisted  at  the  fbrge  several  limea,  Ibi^n  coiled  and 
Welded  ns  usual.  Fineen  Pari lian  workmen  concar  ia  oae  operation  :  sii  at  the  forge  i 
two  at  Ibe  boring  mill;  seven  at  filing,  lurning,  and  adjusting;  yet  all  legether  make 
only  ail  pairs  of  barrels  per  week,  which  an  sold  at  from  100  to  300  franca  the  pair,  readj 
for  putting  into  ihe  stock. 

The  breeching  is  of  three  kinds :  the  coBunoai  the  chain bei,  ping,  or  mortar,  flf.  540 1 
541  awl  tbe   patent,  fig.   MI.      The  commo* 

wai   fonnerlr  used   fbr  toUiers'  mutkete 
^™  nod  inferior  pieces.       The    second   is  a 

trifling  improvement  apon  11.  In  tbe 
patent  breeching,  the  screws  do  nol  >•- 
teifere  with  Ibe  touch-hole,  and  iheigoitioa 
it  quicker  in  the  main  chamber. 

The  only  locks  which  it  is  worth  while 
to  describe  are  Ihose  upon  the  percnssien 
principle,  as  fiint  lodii  will  certainly  iPO> 
cease  to  be  employed  even  in  military 
muskets.  Forsyib's  lock  (fig.  543}  was 
an  ingenioui  eoairivaoce.  It  has  a  maga- 
zine 0,  for  conlaining  the  detonating  pow- 
der, which  revolves  round  a  roller  b,  whose 
end  is  screwed  into  tbe  breech  of  ihe 
barret.  Tbe  priming  powder  pastes  throogh 
a  nnall  hole  in  Ihe  roller,  which  leads  lo  a 
'  channel  In  communication  wltb  (he  chamber 
of  [he  gun. 
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to  Ignite  the  priinins  when  slrnelc  upon  the  t(q>  t?  the  ooA  i,  Whenerer  tbe  linger  b 
drawn.  The  punch  upmediately  afler  bein^  driven  down  inlolhe  panii  reieed  hj  theaetiM 
of  •  tpinl  ipring.  For  each  eiploiion,  the  mnguine  mait  be  Inrned  ao  fn  round  u  to 
let  All]  ■  portion  of  the  pcreiuaion  powder  into  the  pan ;  aAer  which  it  i«  turned  btd^ 
nod  the  steel  pnoeh  reeoven  iu  proper  poution  for  itriking  another  hlow  into  the 
pan. 

The  inTcnlion  of  the  oopper  perentiian  cap  wm  another  great  itnproTenwnt  apnn  Iha 
detonating  plan.  Fig.  543  repreeenls  the  ordinary  perennion  lock,  which  is  happily 
■tiretted  of  three  airiiward  projeclioni  upon  the  Sint  lock,  namely,  the  hammer,  hammef 
■pring,  and  the  pan.  Nodiing  now  appear!  npon  the  plate  of  the  loch,  but  the  cock 
or  slrihing  hammer,  which  iaflieli  lh«  ptoper  blow  upon  the  percnssioii  cap.  It  it 
coDcaTe,  with  a  stnall  oietallie  rin;  or  border,  called  a  shield  or  renee,  far  the  purpoM 
of  enclosing  the  cap,  a*  it  were,  a  ad  prerentin;  in  tpliaten  doing  injury  to  the  aporuniai, 
M  alio  protecting  against  the  line  of  Bame  which  may  iuuc  from  the  touch-hate  in  tha 
•ap  aippte.      This  ii  screwed  into  the  patent  breech,  and  '■>  perforated  with  ■  anall 
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The  Mfety  locV  of  Dr.  Somenrille  is  a  truly  hnmane  inTention.  Its  essential  fe«tnr« 
i«  a  slide  step  or  calch,  placed  under  the  trigger  A,  fig.  544.  It  is  pulled  forward  ieM 
a  notch  in  the  tri^cr,  by  means  of  a  spring  b,  Dpon  the  froat  of  Uie  gaud,  which  i» 
worked  by  ■  key  c,  pressing  npon  (he  spring  when  the  piece  is  discharged.  In  another 
safely  plan  there  it  a  small  moveable  enrved  piece  of  iron,  a,  which  rises  through  an  opening 
a,  in  the  lock-plate  c,  and  prevenli  the  cock  from  reaching  the  nipple,  as  represented  ia 
tke  Sgure,  until  it  is  drawn  hack  within  the  plate  of  the  lock  when  the  piece  it  fired. 
541 


To  fire  this  gun,  two  different  points  must  be  pressed  at  the  same  time.  II  Df 
aecidenl  the  key  which  works  (he  safety  be  toaehed,  nothing  happens,  because  the  tri^M 
b  not  drawn  ;  and  the  tri^er  touched  alone  can  produce  no  effect,  baeausc  it  is  locked. 
The  pressure  must  be  applied  to  the  triK:ger  and  the  key  at  the  same  instant,  otharwiM 
the  lock  will  not  work. 

The  French  musket  is  longer  than  the  British,  in  the  proportion  of  4472 lueketUtt 
bat  the  French  bayonet  is  IS  inehei,  wherou  the  British  is  17. 
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DkaeMr  or  ite  bart     • 

DiuMMr  cf  tke  bsB      -  -    O-BT*  O-OS 

WtffAt  of  tbe  btOl  in  M.  -     106  0-HS 

WdfhtoTlheAKloekaBdlMTanelinllN.-    12-30  10-9S0 

Lcpgth  of  the  Iwrrel  Bod  b*7(iiiet  -  -  59-00  H-72 

WIiUd  IhcM  Tew  year*  ■  gmt  Bujr  eoatrinuea  taa*e  bnn  banghl  forward,  *m1 

•mnl  baie  been  paUnted  &ir  fire  armi.    The  Ant  I  ihaU  Botiee  il  thai  of  ChatlM 

BaadoBi,  Bann  de  Bereng* r.    Fig.  546  ihom  the  bck  and  breMta  of  a  fowling  piee^ 

Willi  a  itidiog  protector  on  one  of  tke  improved  pUai ;  a  li  the  hammer,  b  the  nippk  of 

the  toach-hole,  c  a  beat  IcTer,  taraint  apon  a  pin,  lied  into  the  lock-plate  at  i,    Tka 

tq)pei  end  of  thii  bent  k*cr  atanda  piutlj'  undei  the  aoM  of  the  bamcoer,  and  whOa  ia 

nal  aitoatian  itopa  il  fh«  tiriUni  the  nipple,    Adider  f /i,  eoaneeted  with  the  nndti 

rK  of  Ike  gnn-atock,  ii  attached  lo  the  tail  of  the  bent  le*er  at  f ;  and  when  the  pieM 
braaght  to  the  thonldei  for  iiia^  tlw  head  nf  the  ipoiUmaB  pretnnf  apuDBl  the  beat 
fan  of  the  dider  at  g,  fi>NM  thia  biidi,  and  therebr  mam  Ifanndof  tiMlemcfbrmtd 
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fteo  ando-  the  noae  of  the  eock  or  hammer,  aa  ihowa  bj  the  doited  line*.  The  liifffV 
Wb|  bow  dnWD,  tbe  piece  wOl  be  difdiarged ;  and  on  remotiiiR  the  hand  from  ibe  an4 
g,  of  the  ilider  /,  the  iprinf  at  h  aellng  again*!  the  gnaid,  wiQ  Ibree  tbe  ttido'  tbrwmi, 
•ad  the  lever  iaUt  the  poaiiion  ilnt  deieribed. 

Mr.  Kedfind,  gnn-maher  of  Birminghan,  propoiet  a  modiSealion  of  the  lode  tor 
(mall  fire-anni^  in  which  the  application  of  preaaure  to  the  (ear  ipiin;  for  ditchaiging 
tke  pteee  ii  made  br  mean*  of  a  plug,  depraMed  bj  the  thumb,  initead  of  the  force  of 
the  floger  exerted  againtt  the  trl^er.     Fig.  546  lepceaenti  a  fowliag  pteoe  paitlr  ia 


•eetkin.  The  lear  ipring  ia  ihown  at  a.  It  i*  not  here  connected  witb  the  trigger  aa  b 
other  locki ;  but  in  attached  bj  a  double-jointed  piece  to  a  lerer  b,  which  tnmi  upon  a 
fhlcram  pin  in  il*  centre.  At  the  revEne  end  of  tht*  leTer  an  arm  extendi  forward*, 
lilie  t-iat  of  an  ordinirr  sear  spring,  upon  which  arm  the  lower  end  of  the  plug  e  it 
intended  to  bear ;  and  when  thu  plug  ii  depressed  by  the  thumb  bearing  upon  it,  that 
end  of  the  lerer  i  will  be  forced  downward*,  and  the  rererae  end  will  be  raised,  so  at  to 
draw  up  the  end  of  the  *ear  *pring,  and  let  off  the  piece.  Foe  the  lake  t^  protection, 
the  he«l  of  the  plug  c  it  corcred  by  a  moveable  cap  d,  forming  part  of  a  slider  c,  which 
moves  to  and  fra  in  a  gronve  in  ^e  stock,  behind  the  breech  end  of  the  barrel ,-  thi* 
dider  t  i*  acted  upon  by  the  trigger  through  leveri.  which  might  be  attached  to  the  other 
lUe  of  the  lock-;date;  bnt  are  not  shown  in  IMS  ngare,  to  avoid  conl\isioa.  When  the 
piece  is  brought  to  the  thoolder  for  firing,  the  fore-ilnger  must  be  applied  at  asnal  lo 
the  trigger,  hot  merelf  for  the  porpose  «f  drawing  btA  the  slider  e,  and  uncovering  the 
head  of  the  pine ;  when  this  ia  done,  the  thumb  it  to  be  preaed  upon  the  head  of  the  plui, 
and  will  that  diichirge  the  piece.  A  spring  bearing  againit  the  lever  ofthe  sliders,  will, 
when  the  finger  is  wilhdrawn  from  the  trigger,  tend  the  slider  formrd  again,  and  cover 
tbe  head  of  the  plug,  a*  shown. 

Il  is  with  pleature  I  again  advert  to  the  humane  ingenuity  oflhe  Rev.  John  SonerviUe, 
of  Carrie.  In  April,  1835,  he  obtained  a  patent  for  a  further  invention  to  prevent  the 
accidental  discharge  of  fire  arms.  It  consists  in  hindering  the  hanuner  Crom  reaching  the 
Bipple  of  a  pereossion  lock,  or  the  flint  reaching  the  iteel  of  an  oidinary  one,  by  the 
interpoaitioa  of  moveable  taOty  ttudt  or  i>ins,  which  pmtnide  from  under  the  fUte 
bteeeh  before  the  hanunen  of  the  locks,  and  prevent  them  Aom  d  •■       -      -  - 
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TbeM  MTetr  itod*  or  puwaremoredoat  oTtbe  waj  bj  the  prcMore  oTtherigbt  hmadri 
Ibe  penoa  luiilg  tha  gun  onlf  when  in  [he  icI  of  Sting,  thM  k,  whea  the  foree  at  tlM 
right  band  nad  nnn  ii  eierted  to  prett  the  bull  end  of  the  ilock  of  ibe  gna  ngnintl  tlw 
tbunUer  while  the  nim  ii  taken  ahd  the  trigger  pidlnj.  In  earrriBg  (he  gan  nl  r«it,  the 
proper  putiof  the  ihninbor  buid  do  not  come  ow  Hr,  Bonemlle'i  moreable  battouor 

Fif.  647  li  H  tide  view  of  pert  of  a  Aonble  ptmntion  gun  |  ud  ^g.  M8  ia  a  top  or 
pUn  Tiew,  wfaieh  will  serve  to  explain  the*e  improTemenla,  and  ihow  one,  out  of  nmaj, 
nelbodi  of  eanTing  them  into  effect,  a  ii  the  itoek  of  the  gun  t  ■  the  barrel*;  c  tha 
Weetb  I  D  the  nipple*  g  e  the  (aisr  breech,  on  the  nnder  aide  of  which  the  lever*  whidi 
work  (he  nfety  iiodi  or  pin*  are  placed ;  r  i>  the  ibiehl  of  t)ie  raise  breech ;  o,  trigger*  | 
B  Ibe  lack-|)late  j  and  i  (he  hammen  i  nil  of  which  are  conalraeled  at  Dtnal :  a  a  arv 
the  nfetf  Mndt  or  ploi,  which  protrude  before  the  thieU  r,  aad  work  Ihroogh  goida 
piece*  on  (be  nndei  lide  of  the  fabe  bnech.  The  bntion  piece  i>  plaet^  ia  tba 
potition  for  the  tbnmb  of  the  right  hand  to  act  upon  it )  bqt  when  the  prcMare  of  (he 
mU  of  the  tight  thnnb  is  to  pndaee  the  movement  of  the  Mfctr  ituda,  it  matt  be  plaeal 
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.    ,  .  .  .,  ,    ._, ._  _. different  ikape  and  dlffer- 

sntly  [ODnnled.  Wheo  the  hamnien  are  down  spoa  the  nipple*  after  d^eharging  the 
gnn,  the  ends  of  the  tafelir  pint  prett  againtt  the  inner  side*  of  the  hamaiei*.  When  thii 
Invcntiaa  is  adapted  to  lingle- barrelled  gnni,  onlf  one  pia,  a,  one  lever  and  button  piece 
will  be  required. 

Mr.  Rietardt,  gvn-maker,  Krmiagluun,  patented.  In  March,  1836,  a  nMdifieatim  of 
the  copper  nplbr  holdiag  the  percvtuoa  powder,  a«  r^reteated  Ag.  &49t  ia  which 
Ike  powder  is  TetnoTed  fiom  the  inp  of  the  cap,  aad  taronghl  nearer  the  moath ;  a  twins 
llie  top,  t  the  tidei^  and  c  the  pMitioo  of  (he  iniming.  The  dolled  liikei  show  ibe  direo- 
tloa  of  (lie  ezplotion,  wherebjr  it  is  teen  (hat  the  metal  eata  it  opened  m  distended  onlj 
in  a  null  degree,  and  not  likely  to  bvnt  to  pieces,  at  in  the  eomnion  caps,  the  «»ea 
between  aandc  being  occupied  bja  pieeeof  anj  kindof  haid  metal  d,  soldered  or  other- 
wise faitened  in  the  cap. 

Geoi^  LoTetl,  Esq.,  directcK  of  the  Bojal  Manufaelorj  of  Arms  at  Enfield,  ha*  n- 
eenlly  made  a  great  im^vement  upon  the  priming  chamber.  He  fonn*  It  into  a  Terti- 
cal  double  cone,  joined  in  the  middle  by  the  common  apex  i  the  base  of  the  npper  cona 
being  in  contact  with  the  pereoision  cap,  pretenls  the  most  eitentiTe  surface  to  the  fal- 
uinate  upon  the  one  hand,  while  the  base  of  (he  under  one  being  in  a  line  with  the  inleiioi 
■hifaee  of  the  barrel,  present*  the  laritett  snrrice  to  the  gunpowder  charge,  upon  the 
other.  In  the  oU  nipple  the  apex  of  the  cone  being  at  its  lop,  aSbided  rery  injndiciouljr 
the  rnia(in«n  nrface  to  the  exploding  force. 

Giau,  Rifling  of  Uu  Samtt.  —  The  oulaide  of  rifle  barrels  is,  in  general,  octagonal. 
After  the  barrel  it  bored,  and  renderrd  tiuly  cylindrical,  it  it  fixed  upon  the  rifliag 
Machine.  This  loitrnment  it  formed  upon  a  tquare  idaak  of  wood  T  Cefi  bmg,  to  which 
is  filled  a  tube  about  an  inch  in  diameter,  with  spiral  groovn  drcpljr  cut  ioternallf 
through  i(t  whole  length;  and  to  this  a  circular  plale  it  allaidint,  about  S  inehta 
iiameter,  accuratAy  divided  in  concentric  circlet,  into  from  S  to  16  equal  parts,  and 
npported  by  two  tings  made  fast  lo  the  plank,  in  whieh  rings  il  revcjves.  An  arm 
•Dunteicd  with  the  dividing  graduated  plain,  aard  pierced  wiih  hole*,  through  wliieh  ■ 
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fli  ii  pMwi,  rcftilatei  Ibe  dunm  oT  Iha  tnbe  la  fiilBg  lb«  dednd  tinmber  of  gnwni 
lo  tkr  Wfivl.  An  iros  rod,  wilh  i  moTcible  hmndle  >l  Ibe  ooe  tid,  and  a  iteel  «nUer  la 
Ibe  other,  pan««  (hrmf  h  Oie  abo*«  rifling  lube.  Thli  rod  It  eo*er«d  with  a  eore  at  lead 
«Be  foot  km;.  The  bvrel  b  Bmilr  Sxed  bf  tworinsioa  the  plank,  ttaadinji  la  a  tliaigbt 
liae  OD  the  lube.  The  rod  ii  nov  drawn  repeatedly  Ihtough  Ibe  barrel,  Trota  «nd  la  eai^ 
■•til  Ibe  eMIrr  hai  fbrawd  one  sroare  of  Ibe  proper  depth.  The  pin  b  then  Aifted  t» 
•anther  bole  In  (hediridinf  plate,  iml  the  operaiiiH  oT  frooring  it  repealed  till  the  whok 
••MberoT  rifli^ft  it  eonipleted.  The  barrel  It  neat  taken  oni  of  ihe  machine,  nod  Bs- 
iAad.  Thit  i*  done  by  eaalini  upon  the  end  oT  ■  imall  iron  rod  •  eore  of  lead,  which, 
when  betmetred  with  a  mixture  of  flne  emerj  and  oil,  h  drawn,  for  a  couiderable  time, 
bjr  the  woriimen,  from  the  one  ead  of  the  barrel  to  the  other,  till  the  inner  larfaee  haa 
beeome  flnelr  poliihed.  The  bnt  decree  of  tpirality  li  fonnd  to  be  from  a  qnarter  to 
kiJr  ■  rerolntioa  U  a  Impb  of  three  Teet.    , 

MilUm  /tfflti. — An  enential  ImproTcmeat  la  Ibii  dettn.^Te  armhat  latHr  be«n  ia> 
BodoeU  inio  ihe  Briliifa  aerriee  at  thf  lafgoitiaQ  oT  Mr.  LoveV. 

_The  inlenlion  In  all  riSes  ii  to  impart  to  the  ball  a  rotatoif  or  tpinnin;  motion 
nand  itt  axii,  at  H  pwae*  ool  throaf  h  ihe  barrel.  Tbii  atgeet  wm  atbiaed,  to  a  oniaia 
defree,  ia  Ihe  riflea  oT  the  old  pattern,  bj  tanif  ttfra  vplral  gnom  into  the  iaaile  of 
■Jte  bureV  in  the  awaaer  ibowa  bf  fig.  6M,  Iba  ipherkal  b^  fig.  HI,  bd^  a  littk 
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kifKr  llun  the  bon^  wat  drifea  iowa  with  a  Manet,  by  which  the  proieettaf  ribt  wen 
fbreed  lato  ibe  tnrfaee  of  the  ball,  ao  at  u  keep  h  ia  eoaiaei  with  tbcir  enrntniet,  dniinf 
ib  eipobioa.  Initead  oT  thit  Inborioat  and  Mteeorv  pneett,  the  baitel  bejag  aow  enl 
with  oaly  two  oppoaite  groom,  JU.tC^  aad  the  baD  beiaf  fiirmed  with  a  pnteeliaf 
belt,  or  tone,  ronad  iu  eqnuor,  «f  the  ••■«  Tona  u  the  (w«  fnMTca,  jif.  U3,  it  enUri 
to  reMililj'  tato  thete  bollowt,  that  little  or  do  Aircc  it  required  to  prett  it  dowa  upon  tba 
powder.  a>naehttorebM(iftbebarrriital(betaaeiima«b«aiMd,thuiBttMdorcme 
|n«ri«r  oT  a  ton,  irtich  wat  Ihe  nlmoet  that  eoald  be  lalUir  ftrea  ia  the  old  way,  with- 
a«l  dannr  of  itrippins  the  ball,  a  uib«Ir  lora  rauad  the  barrel,  ia  itt  lenfctk,  ou  be  pvea 
la  the  two  (lonTed  riflea  g  wherebf  a  (br  store  eertain  aod  complete  rotatory  molHia  it 
inpailed  lo  the  ball.  The  grand  praetiea)  raanli  ia,  that  belter  praeiiee  hai  beea  pef> 
fimaed  bj  tereral  eompaaie*  of  the  Rile  Corpa,  at  SOO  j^d*)  '^'^  e°"'<'  ^  prodaeei 
with  tbe  be«t  old  BkililarT  riflea  al  IWjardti  the  toUierbpiaK  meanwhileenabled  loloafl 
with  mneb  greater  eaie  and  deipatch.  Tbe  belt  it  bevelled  U  tu  middle  line,  and  ■□(  to 
fat  at  ihown  in  the  flgnrc. 

Thii  mode  of  rifling  ii  aot,  bovrrer,  new  In  Enaland.  In  fad,  it  if  one  oT  Ihe 
tddeai  upon  record ;  and  appeart  la  hare  fallen  inio  ditoM  from  faolti  in  the  eieentioa. 
Tbt  idw  wat  reviied  within  the   Un  few  year*  ia  Bruntwiek,  aad  it  waa  tiled  ia 
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Haaorer  abn,  bat  with  a  len»-»hapeil  (Linaenrarmif)  ball.    Tbe  jq^ieioaa  Modifl] 
and  improTeiBuU  it  bat  flnallf  reedred  in  Ur.  Lonll^  bandi,  hare  brought  oi 
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•dvtaUfi^  and  nndorad  it,  wImh  AiUbOf  DMd,  ft  TWpoB  of  aiuniDg  aim,  «TNt  at  At 
prodigioia  duUnM  of  '100  jwd*. 

]|Ii» took^  (Imv £m' tlu  niUtery  Mrrioa  nDerally,  u«i]owr*o«iTiDg  ui  important  im- 
proTwnMt  b;  meana  of  hla  labon,  li>Tiii((  Man  umpliflsd  in  a  remarkable  maDner.  The 
aatioa  of  th*  nain apring  iireTeiwd,  welioini  byjig,  CM;  tbua rendering  (be  irhde 
meokaoiam  more  aolid,  oompMt,  and  eouTeaient;  while  the  WnitioD  of  th«  ahum 
beiag  aSeotad  bj  perouaaOR  povdan  in  a  aoppot  eap,  the  flr«  of  the  Britiah  lioa  viU, 
in  future,  be  more  moTdaroua  than  erer,  aa  a  mii^^rt  i>  hardly  aver  eiperieoeed  with 
tba  Sre-arma  m«d*  at  the  Sojal  manofaetiuy,  under  Mr.  Lbvell'*  atdlfal  aaperinten- 

B»ml-iBtlSng  b}/  Maekimfry. — The  ban-ala  of  mutquata,  turdinK-guna,  Ao,  or  what 
are  eallod  fiait,  to  diftinguiah  tbem  from  thoM  deaaminated  itui  or  tvialed  barreli, 
have  of  late  jean  been  mrmed  bj  meaai  of  roUa,  a  pnMeai  in  which  the  welding  it 
flrat  afftoUd  on  •  (Iwn  elab  of  tbiok  iroo,  and  then  the  tiarrel  i*  broo^t  dowo  to  iu 
daatined  length,  and  fono,  br  repeatedly  pawngiit  between  a  pair  of  rolli,  IhA  have 
baaa  prvrioaah  nvorfd  to  Ina  asast  up*  of  tha  b«rt«l  intandM  to  b«  made. 

Thii  BMthod  hu  entinly  ainaieded  tlw  dtelp-weldi^  by  band  deaaibed  fK  tht 
JHe,  ^  Mam^  f,  471,  and  i*  ematuAad  h  followi : — 

He  ira*  bcMig  tkorottgUj  raflned,  and  roduaed  into  fiat  ban  by  the  procea  de- 
•cribed  at  length  at  p.  700,  u  cat  by  the  ahe&ra  into  dabs  or  lengths  uf  10  to  12  iochea, 
and  10  to  lOt  Iba.  weight,  or  Icm,  according  to  the  description  of  gnn-barrel  that  if 
btended  to  tie  made.  Thete  ilaba  an  then  heated,  and  bent  in  their  whole  length,  b) 
meani  of  conrenieatl  j  gnuTcd  bending  rolli,  nntil  the;  aunme  the  form  of  rongli  tube*, 
&66       of  the  kind  of  tection  ihown  by  A,  fig.  ^6.    They  are  then  placed  et  thf 

Oheuth  of  the  reTerbeiatorj  fomace  (^'.  p.  701),  and  biooght  to  i  fol 
welding  heal,  and  ai  aooa  aa  the  edgei  of  a  tube  come  toi  leau-flnid  statq 
it  it  taken  out  and  pajced  between  rolle  having  grooves  aomewhat  amalle] 
in  diameter  than  the  eiterior  of  tbe  Inbe,  bj  which  means  the  tube 
ii  perfectly  welded  Awn  end  to  end;  and  if  eare  be  taken  in  the 
ManagoMnt  «f  the  honi,  and  the  jnactare  be  k«pt  dear  tt  diit  and  dttdeta,  tbe  im 
nil  be  Bvuti  perfectly  luMBogMieoat  in  every  pairt,  and  then  wUI  be  no  ^pearanee 
vbatever  of  tha  sewn  Where  the  edge*  came  together.  Thete  tnbe*  are  repentedtr 
heated,  and  patted  betwee*  the  band  roUt,  wUeh  ar«  cS  tnffieient  diameter  to  admil 
oT  gndanUy  decreating  gn>o*«l,  the  whole  length  of  the  intended  bforel  being  indented 
on  their  laiAcet. 

To  piuNaie  Ibe  tnhiilnr  fonn,  ud  intu«  T^vlnrity  in  tbe  lite  of  the  bore  dnrini 
the  weldiag  poeett,  they  are  taken  onl  of  tbe  fhmaice,  bv  thnutiag  into  them  a  toed 
called  a  tnaBdril  b,  whicb  connita  of  along  rod  of  iron,  having  aihort  steel  trehlelt  on 
ill  end,  ef  the  diameter  that  the  bore  of  the  barrel  is  meant  to  bore.  Thii  rod  it  tt 
adJHtted  by  meant  of  •  ttrong  itoa  plate  c,  near  itt  handle,  whicb  ii  of  wood,  and  kag, 
that  wben  patted  with  the  heated  tnbe  on  it  between  two  tmnvene  balding  bara,  the 
ihort  tted  trablett  n,  ihall  be  Ibaad  anedy  between  the  point  of  impact  of  tho  han«l- 


The  ■■<''ti™  of  the  hot  Iron  to  the  anifree  of  the  rolb  It  ttrong  enongb  to  draw  tb* 
tnbe  off  the  mandril,  which  tbnt  keepa  the  bore  open  from  end  to  end,  and  by  repetdng 
the  proceat  throagh  the  whole  tenea  of  grooves  in  tbe  roUt,  the  barrel  it  gndaaUy 
elongated,  and  bronght  down  to  the  exact  form  required :  any  tnperflnouB  len^  at  Iba 
nozzle  is  then  ent  off.  The  breach  end  ia  then  adjusted  by  the  hunmea— a  tnpple-teat 
welded  on  by  hand  I'  it  be  intended  for  a  percussion  lock,  and  then  the  barrel  is  ready 
lo  go  forwaid  to  tlie  mill  to  be  biHed,  turned,  and  fiaiihed. 

Onn-haireli  formed  by  this  mecbnnieal  method  are  found  to  stand  proof  better  than 
Ihote  worked  by  band,  becaote  the  heat  is  more  eqnaliced ;  and  any  imperfectiont  in 
the  original  mass  of  Icon  are  more  ditperaed  over  the  whole  extent  of  the  tube. 

Hr.  ^ellt  Ingram,  of  Bradford  atreet,  Birmingham,  has  lately  perfected  a  Tery  com- 
piMe  tnihe  fin  taning  tbe  otOTor  of  gu-bamit  of  all  detoiptioot,  a  process  which  it 
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Gut  roptnadiiig  tlie  qm  of  tlie  piftdibmt,  for  cq&alUi^  At  bttreli  of  kll  kjadi  of  Bit- 


9ince  the  lint  edition  of  the  Dictionary  hilg*  iCridea  hava  bem  mada  towirdt  Is* 
ercuine  the  efflcaej  of  militair  At*  ■rnu;  tlM  IV*n«h  hid  fonad  in  ttitir  (klnoiibM 
with  Abd-elEadsr  in  Africa,  that  tb«  long  matcfatoek*  of  tba  Anbi  told  at  fearful  oddi 
aininit  their  man  at  dUtaneei  where  the  ordisarj  Franah  mnaqnet  itm  powerlea  of 

After  ft  vinia  it  «■■  fonad  that  (hi*  ia«re«aed  range  wm  dn«  aalelj  to  the  greatar 
elevation  taken  by  (he  DatiTea  in  aiming,  and  their  elpertoeM  in  jpdpng  their  die- 
tanese,  tanght  bj  I«ng  praetiae  and  experiaoee;  far  the  Arab  anni  aad  anunnnttJM 
taken  at  Constantiiie  wera  fonad  of  the  rndait  eonitnation. 

neae  ofaaervatione  led  the  French  offieera  of  ortillerj  to  isiUtnta  all  aorti  of  aipari- 
maota  to  rendar  their  amall  arma  more  affe-'^Ta ;  by  the  odoptioa  of  'will-piecae  of 
wider  bore;  bj  introdneing  a  more  jretieral  um  of  ril»d  barrel^  bnt  at  the  Mine  time 
aToiding  the  tadiona  method  of  loa£ng  bf  mean*  of  malleta  formerly  obaarrcd  with 
■Qoh  kind  of  anno. 


'>^=^U  ) 


eontained  the  powder  took  the  form  of  a  enp^  wherein  the  ball  (lomewhat  wider  in 
diameter)  wai  teoeiTed,  and  by  two  or  three  amort  blowaof  ahea*7-h«adedrammaT(alao 
'      '  ■     '■    —       ,j  b«Mm«  expanded  latterly,  and  tho*  the  rotary  motian  w«« 
Colonel  Ponehorra 


capped  out  for  the  parp«e}  Moama  enundad  latterly,  and  thoatl 
imparted  to  it  br  the  ■piral  groovea  of^the  barrel  in  paning  onL 
inggetted  the  addition  of  a  wood  bottom  or  labit  nnder  the Itall  a 


"^' 


•nd  Colonel  TfaouTeniM  propowd  (fy.  BBS)  a  >te«l  atem  or  pillar 


longiDoerfed  Into  tlia  laaa  of  the  breeoh-pin;  round  thia  pin,  the  charge  of  powder  wot 
reeeiTod,  and  tha  dlaroctar  of  the  ball,  when  reeling  on  the  top  of  the  [nn  wat  enlarged 
by  llia  btowa  af  tha  heavy-headed  rammer,  «  uigf»at«d  by  Delrigna. 

Thia  ayitem  took  the  noma  of  "  Carabine  A  Tigv  ■>d<I  !)■■  twen  very  generallv  intro- 
dooed  for  tha  wrrieeof  fniilicrbattalioDi  is  oontinentol  armiea;  yery  grave  objection^ 
bowerar,  have  been  fonnd  againet  it  in  nw,  from  ihe  impoeaibili^  of  keeping  the 
dkomber  (or  poet  ronod  the  pin)  alear ;  and  from  the  aevere  labor  to  the  aoldUr  in 
ramming  oown  and  enhupng  tha  diameter  of  the  ball  anfflaiently  to  enanra  the  rotaiy 

Bat  if  the  ultimate  remlla  thm  attained  with  ipherical  balb  tamed  oDt  not  entirely 
•Btiahetoiy,  it  wai  made  dearly  minifett,  in  the  coorae  of  the  eiperimenta  carried  on, 
that  no  ioanpenble  difflonlty  alanda  in  the  way  of  rendering  the  fire  of  infantry  very 
nraeh  more  aoourate  and  powerful,  by  the  me  of  rifled  barrela  throngbont  the  army, 
and  tbiu  leading  to  a  verifiaatioD  of  the  prediction  made  by  Robini  above  one  hundred 
yeara  ago,  that  "  whal«Ter  itate  ihatl  tboron^hly  oomprehend  the  nature  and  ■dvau' 
tagea  of  rifled  barrel  pieces  and  having  facilitated  nod  eonipleted  tbeir  aonatmction, 
•halt  introduee  iota  their  armin  their  general  ate,  with  deiteri^  in  the  manigemani 
of  them,  will  by  thia  mcui  acquire  a  laperiority  which  will  ofmoat  equal  any  thing 
that  hai  bean  done  at  any  tjma.^ 

Bnt  beajdaa  >maalhiag  Ihe  way  to  auch  an  eaaential  improvement,  it  boa  been  elloited 
of  late  yeor^  that  when  the  accuracy  of  flight  ia  Moured  by  the  rotary  motion  derived 
from  the  rifling,  the  bullet,  inaleod  of  being  limited  to  the  form  of  a  iphere  aa  hereto- 
fore, may,  uptooertaiu  llmita,  be  elongated  with  coneiderable  inereaae  of  deetmctire  af-  ' 
feet;  and  with  an  augrncntaLlon  of  range  very  much  beyood  anythiDZ  that  has  hltbel^ 
to  bwQ  aonaidered  to  lie  within  the  reach  of  email  arine — placing  them,  in  fact,  with 
reference  to  artillery  and  cavalrv,  in  the  fint  place  inatead  of  the  TaaL 

Ao  immenaely  eilcDded  field  baa  thus  been  opened  to  eiperiment«nb  lat  Hone 
DidoD  propoHid  a  true  oval  (fy.  S5S)  oa  the  beat  form  of  bnllet,  eo  that  when  ahortened 
.     ..    K.>       ...... yy. ,^i,__..  :.  ,.-  -.;——!. Bight  ba brought 


a.  Uotu.  DdTigiw  hxA  a  -ptUat  for  k  bnHrt  (jh  MO)  under  Iha  dwgDatlon  of 
"Cjlladro  OgiTala;"  it  bad  a  waloal  apcninB  bebioa,  in  which  haiiDaginea  that  the 
broa  of  the  powdw  iroaid  exart  itaalf  with  nuBcItiit  en«i«j  to  expand  tE«  lead  pennn- 


"Cjtlndro  OgiTala;"  it  bad  a  eoaloal  apcninB  behind, 

broa  of  the  powdwiTOBld  exert  itaelf  with  niSelenteneivj  to  expand ,. 

nentlj,  and  to  make  the  ball  take  the  rotary  morament  derived  (torn  tbe  rifling,  with* 
Mt  an;  &tigna  to  the  aoMier  in  loading  i  wi  lb  tbh  projeo^  indeed,  the  operation  ii 
bnl  lUghtlj  ouire  difflonlt  than  with  lite  ordbary  earlndga  •i-' "■ ' '- 


4  Huooth  bairela 


The  bvllet  (Jiff.  fiSl)  of  tlia  "  Oarabina  i  TSge"  Vm  oillad  "  Cjtiodro  Coniqi  *,■  and 
-vai  aaid  to  poaun  thia  advaiitage  orer  the  preoadiiis  tha^  being  brongbt  more  to  a 
point  in  front,  it  bored  ita  vaf  through  the  air  irith  greetar  iiae,  and  thai  retained 
greater  velocitj,  and  of  conrae  more  extended  range:  and  vilb  thia  ballet  it  waa  that 
MoDa.  Tamiiier  introdneed  three  aharp-ed^  ohaanala  round  il^  whioh  he  atated  were 
■aaeaaarj  to  keep  it*  flightateadj,  t^  offenag  a  reaiatanee  to  the  aetion  of  the  air. 

Pioally  Hanib  Jlini^  an  offioar  of  the  Fren&  line,  auneated  (fig.  ESS)  tlia  addition  ol 
a  dinojao  or  eolot  to  tfae  hollow  ball  of  DelTigoe.  Tli!%  fn  tbe  furm  di  a  little  aap 
made  ^  aheat  iron,' ia  plaoed  in  tbe  orifiee  of  the  oonieal  hollow  cithe  bait  behind,  and 
by  the  enern  of  the  powder  ia  driven  Into  the  ball,  enlarging  it*  diameter  permaneutlj, 
and  thai  giving  all  tha  aoonraej  of  the  rifle,  with  nearij  the  lama  faoilitj  of  loading  aa 
with  the  plain  barreL 

He  principle  of  the  inTention,  a*  tha  dereloped,  ha^  we  learn,  been  adopted  bjonr 
govammciit  for  the  general  nee  of  the  army,  aaeing  that  it  offera  m  great  advantagea 
oTer  the  ayatem  of  plain  birrela,  but  tbe  bullet  (fir.  SflS),  aa  modified  lir  d)«  Inepeelor 
of  Small  Arma,  baa  on  ita  exterior  Do  ehannela.  the;  bein^  found  not  oolj  OBeleat  aa  to 
ateedjing  bha  flight  of  the  projeetila,  but  abaolulelv  injanoiu  in  lowering  ita  Teloeitj'. 
Tba  bulletin  ita  improred  form,  toc^  being  more  tnilj  balanced  in  ita  proportlone,  and 
made  bj  meahanipat  meani  instead  of  by  casting,  ha*  no  tendenn  to  the  gyration* 
whieh  appear  to  have  to  punled  FreDth  arlilleriett,  and  for  which  they  have  invented 
the  word  "derivation,"  and  wasted  muah  learned  disqniaitioa. 

Though  wall  aatiafied  with  the  reaulU  of  their  oourae  of  experimanta,  our  netghbori^ 
howarcr,  do  not  appear  to  have  oome  to  anj  final  deciaion  a*  ;et ;  'indeed,  the  fact  of 
being  able  to  make  uae  of  an  elongated  projectile  with  a  rifle  has  let  looae  eucfa  a  crowd 
of  inventora,  that  theyaeem  to  be  entirelj  Ijewildered.  In  Switzerland  everr  Canton 
baa  ita  peeuilar  form  of  bulled  each  oniy  of  coarae,  being  the  beat^  and  from  ui«  length 
and  gize  of  a  imalt  caterpillar  upward^  every  man  aaem*  to  have  hta  own  maggo^ 
which  be  vannta  before  the  world. 

But  even  if  it  were  ever  to  happen,  which  is  not  likely,  that  these  variane  projector* 
oould  be  broUffht  to  agree  a*  to  ibe  best  form  of  pr^eedl^  they  will  tliea  find  out, 
that  aithoush^  tha  general  introdnction  of  rifled  and  elongated  bullets  an  immenae 
advantage  ha*  been  realised  ovm'  plain  barrel  their  plan*,  based  a*  they  all  are  npon 
■  system  of  haditig  at  the  tnunl^  are  at  best  but  one  step  in  advance  ;  and  that  B  good 
aoDnd  military  fire-arm  laaditiji  at  the  brtteh  will,  after  all,  remain  tba  great  desidera- 
tqm — an  arm  that^  without  any  leaa  accuracy  or  power  to  reich  masses  oF  artilleij  or 
aavalry  at  a  Ihouaand  yardi*  distance,  will  enable  tbe  aotdier  to  triple  the  quantity  ^ 
hi*  flra  at  any  moment  that  he  may  be  called  upon  to  repel  a  charge  ot  cavalry  or  at 
task  or  defend  a  breach  at  cloee  qaartera ;  of  auoh  simple  cwnttruction,  and  so  easily 
handled  in  every  position  of  the  bod*,  that  the  soldier  can  poor  every  shot  of  hia  moat 
marderous  fire  upon  the  enemy  with  unerring  preciaion,  whilst  he  himaelf  may  laj 
ooolly  behind  a  stone  or  in  a  d7tch  in  enlire  seenrtty. 

lltese  are  no  longer  wild  i magi ninga,  although  so  manv  hundreds  of  attempts  toward* 
tha  aame  object,  from  the  earliest  period  to  tha  present  day,  have  been  one  a^r  another 
aeen  invariably  to  Tail.  Tbe  Germans  have  been  long  and  ateadily  puraniug  the  great 
objeo^  tintil  at  length  Herr  Dreyaa,  of  S6mmerda  in  'niuring{a,'lias  socceeded,  aftor 
aiore  than  twenty  yaata  of  ooatinaed  labor,  in  establiabing  a  mnaqual;  tudertheliaiB* 
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•f  "ZBndnidalgaweb,*  tUA  if  not  qnlte  poftet,  hat  bnn  fMmd  to  work  m  wall  fai 
tha  haodi  of  the  ■iM'ii,  tfaki  tha  PruMian  goremment  hw  tiztmij  SftOOO  io  praacailoiL. 
•ad  tbaj  an  going  on  to  arm  tha  whola  of  thair  Una  r^imanti  and  lAodwahr  with 
ttaoL 

Bran  with  Uw  aMiatanoa  <it  a  dfa^mn,  it  i*  hardlj  poaaibla  to  eonTay  a  olear  notion 
•f  the  eonttnictioB  of  thii  moaqDat,  besanaa  tha  lararal  paitawoA  one  within  tba 
otbar,  and  tfaair  oombinatioit,  whieh  i*  without  pin  or  aeraw,  i«  batj  U>  oom[w«beDd  bj 
a  mora  dcaeriptton. 

TbareiaaitrDngaoake^j^  SM).  a.  ^Mn  on  tha  oppar  ^i^  anawad  oo  to  tha  btRal. 


ignition  b;  pereDMic 

and  forward*  freely. 


it  haa  a  atout  h«b«I  or  haudla,  bj  whioh  it  ii  morad  baekwardt 


llie  eartridtte  {_fig.  Sefi)  aooiiiti  of  tha  ball  a,  the  aiibtt  b,  or  bottom  of  hard  papar,  and 
.  holding  tha  priming  matter,  and  laitl;  tha  charge  of  powdar,  t,  the  whola 

being  made  up  in  paper  paated  together.     Is  uae,  the  tlider  being  drawn 


iunetion  by  a  turo  to  the  right  against  an  inalined  edge  of  tha  open  eaelieL 
The  apiral  apring  ia  then  brought  Into  letion  (or  the  gnn  ii  eoeked)  bj 
preaaing  the  er»ing  caae  forward  with  the  Ihamb. 

On  palling  the  trigger,  tha  intfrior  needle,  from  whiofa  tha  muaqnat  take* 
i(a  name,  ia  darted  forward  throMgh  the  charge  of  powder  into  the  percna- 
aion  primer  in  the  aabil,  and  thna  effeeti  the  ignition  inaida  the  barrel. 

The  principle  of  loading  at  the  tmth  oamaa  with  it  w  many  othM' 
adTantagea  beyond  that  by  the  mania,  that  many  ingenioui  man  are  oo- 
oupytng  tbema«lTet  with  it*  improrement ;  Lefanohenr  and  Robert  in 
Franoe;  Montisny  in  Belgium;  Kufahl  SchulU  and  Friedrli  in  Pnuaia; 
Sefn  and  NBedham  in  England,  have  lately  brooght  forward  variona  plana  j 
ynd  now  that  tba  idea  ia  taken  up  upon  a  right  baae,  there  can  be  little 
doubt  that  eventnally  a  ayatem  will  be  hit  apon,  that  ahall  leoura  all  the 
requlxitea  for  military  •erTi<i4  and  avoid  all  objectiona. 
ia  clear,  from  the  recent  pnblicatione  on  gunneiyand  the  abaerrationi  of  atwimi 
ir  heavy  battalion  movement*,  for  drawing  np  their 
for  deatraotion  by  artillary,  will  be  with 


warrior^  that  the  advooataa  fc 

infantry  in  long  linea  and  eompaet 

diffleulty  brought  to  look  with  patience  npon  tha  acrambling  and  detultory  iort  of 

_..^...  _i.;„i.  >k„  .——I  introdaction  of  tbeaa  improved  riflea  mnat  bring  about 


warfare  which  the 


n  to  the  army ;  and  that  men  behind  treel^  with  effective  weapons  in  their 
hands,  may  be  more  dangsrooa  eaemiea,  at  long  rangea,  than  when  strapped  np  and 
paraded  out  in  maaae^  and  aarrying  arms  that  at  any  distanaa  ovar  100  are  poweilaaa 
«f  offence 

FIRE-DAHP;  the  elploaiva  earboretted  hydrogen  of  ooal  mines.    Be*  Pbdoai. 

FIRE- WORKS.  (Am  iortifict,  Pr.;  Feaervtrkr,  Oerm.)  Iha  aompoaition  of 
luminona  device*  with  etploaive  oombiistiblea,  ia  ■  modem  art  remlting  trnm  tha  dis- 
•overy  of  gunpowder.  The  flnaat  invantiona  of  this  kind  are  dua  to  the  oelabratad 
Bnggleri,  father  and  aon,  who  eiaent«d  in  Rome  and  Pariii  and  the  prinaipal  eapitala  of 
Europe,  the  most  hrillittat  ead  beaatiftil  fire-works  that  were  aver  seen,  lie  following 
deacnption  of  their  proeeaaea  will  probably  prove  intereating  to  many  of  my  readers. 

The  three  prima  materials  of  thia  art  arc^  nltrc^  aulpbar,  andeharooat  along  withilliugB 
of  iron,  ateel,  copper,  iln^  and  reain,  oamnhor,  1^c6podiam,  kc  Oanpowder  ia  vsad 
altberin  grain,  half  ermhed,  or  finely  ground,  for  diflferent  purposes  'HialonHrtb*  iroa 
Aliogi,  the  brighter  red  and  wfaila  aparks  they  give ;  those  being  pref erred  whieh  ara 
nada  with  a  very  coaraa  Sle,  and  qnite  free  from  rust,  Steel  filinga  and  cait-iron  bor- 
ings eontaia  carbon,  ar>d  afford  a  more  brilliant  fire,  with  wavy  radiations.  Copper 
filings  give  a  greenish  tint  to  fUma ;  those  of  lino  a  fine  bine  color ;  the  anlphuret  of 


lunpUaok  prodnoea  a  vary  rad  color  with  gnnpowder,  and  a  piak  witli  nitre  in  «i 
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7n  FIBS*WORKB. 

It  «em»  far  makiag  gMttt  •howcn.  1^  j^Dawfuti  or  BUnmfBg'  mica,  oonuaniilntM 
10  fire-work*  goldta  nditllODi.  V«rdi|ii«  impwt**  palcgncat  wlphate  <rf' eonw  *■! 
wl-umDoawctapalB-DxcsTMB*  Caapbor  fteUikTMr^^'lellMDemdaniniUicAiBM^ 
which  maili  (he  bad  tmell  of  other  mbataaeei.  Bamia  and  itorax  are  naed  alto  at 
aeeOBBt  of  Ihtii  a|Fre«able  odor.  LjrcopodtuB  bun*  with  a  raat  aolor  mi  a  oiagailveal 
lame ;  but  it  a  priacipally  awptorcd  m  theatre*  to  nptttmt  ligbuiBf,  or  to  ^uagt  tbi 
lorcb  of  a  furj. 

Fire-«ark«  are  divided  into  three  clasK* :  1.  thoHi  to  be  *et  off  apon  the  fntiond  g  % 
thme  which  are  ihot  op  into  the  air;  aad  3.  thoMt  wtrieh  aol  npon  or  undei  water. 

CompogJiioa  farjtii  of  fin  ;  the  eommoa  preparalioD  for  roekels  not  more  than  |  of  aa 
Inch  in  diameter,  ii  I  gunpowder,  16  paru;  ebaieoal,  3  paili.  For  Ihoae  of  iai^ er  diaa- 
eter ;  gunpowder,  16 1  alecl  fllii^  4. 

Bnlkiad  molamguktdi  for  a  tobe  leu  than  {  of  na  inch)  gunpowder,  IS;  *led 
filings,  3.    When  more  than  (:  gnnpovder,  16;  filing*,  4. 

CAnut  or  Jatmiiit  fin;  when  lea*  than  |  of  an  inch  :  gnnpowder,  16)  nitre,  8;  chai> 
eoal{flae),3i  (ulphar,3i  ponnded  casl-iroa  boring*  (tmatl),  10.  When  wider  than  |i 
lunpowder,  16 )  nitte.  12 ;  chucoal,  3 ;  sulphur,  3 ;  eoute  borings,  12. 

A  fixid  brilliani  I  lesi  than  ]  in  dwmeteri  ganpowder,  16;  itecl  filing*,  4;  («,  gas- 
powder,  16 1  and  finely  pounded  boringi,  6. 

Fixtd  niu  are  eomposed  of  a  certain  number  of  jrti  of  fire  distributed  elrenlarly,  like 
the  *pakfs  of  a  wheel.  All  the  fusee*  take  fire  at  once  through  channels  charged  with 
quick  matches.  Gloriu  are  large  sun*  with  several  row*  of  Aisee*.  Faiu  are  portiow 
of  a  son,  being  sectors  of  a  circle.    The  PaiU  d'oit  i*  a  fan  with  oniT  three  jets. 

The  moiaic  represents  a  surfbce  covered  wiLb  dbimond  shaped  coapaitnienti,  Ibmed 
bf  iwo  series  of  parallel  lines  crossing  eacholber.  This  effect  is  produced  hj  pladng  al 
each  point  of  interseeUon,  four  jet*  of  fire,  which  run  into  the  adjoining  ones.  Tbe  u- 
terrali  between  tbe  jets  must  be  associaled  with  the  diaeharge  of  others,  so  aa  to  kecf 
■p  a  iDccession  of  fires  in  tbe  spaces. 

Patn  lita.  Ruggieri  contrived  a  new  kind  of  Bre,  adapted  to  represent  all  aorta  of 
trees,  snil  especjallr  the  palm.  Tbe  following  is  tbe  eompositlon  of  this  magnifieent 
green  fire-work :  crystallized  verdigris,  4  parts ;  lulphace  of  copper,  2 )  sal-am noniae,  L 
These  ingredients  are  to  be  ground  and  moistened  with  nlcobol.  An  irtiflcial  tree  of  aaf 
kind  being  erected,  coane  cotton  rovioKa  about  t  inches  In  dluneter,  impregoated  witk 
that  eomposition,  are  to  be  festooned  round  the  trnnk,  branches,  and  among  the  lean*! 
and  immediatelr  kindled  before  the  apirils  hafe  had  time  to  evaporate. 

Caxcadtt  imitate  sheet*  or  jet*  of  water.  The  Cblnece  lire  is  best  adapted  lo  nek 
decoratkins. 

Fixtd  tlart.  The  bottom  of  a  rocket  1*  to  be  stuffed  witk  clajr,  and  one  diameter  ia 
heichi  of  tbe  flrtl  preparation  being  introduced,  the  vacant  space  is  lo  be  filled  witk  tks 
fidlowing  composition,  and  the  Dtonth  lied  up.  The  pasteboard  must  be  inereed  into  tlw 
nepatatioD,  with  five  boles,  for  the  escape  of  the  ImntaoB*  ray*,  whleb  repreaoit  a  Mar. 

CaiiVMiMMs  ^Jbai  stars  .— 

OrdinafT.       Brighter.         Colored. 
Nitre  -  .  .    IS  12  0 

euliAnr  .  .      4  «  S 

Gunpowder  meal        -      4  13  IS 

Antimon]'        .  .      2  I  2 

Xmuet  are  long  rocket*  of  small  diameter,  made  with  eartrldge  paper,  llraae  whkk 
bum  quickest  shoaU  be  the  longest.  Thef  are  eharged  hf  hand  witbont  taj  mmlli 
with  rod*  of  different  leikgthi,  and  are  sot  atrangled  at  the  noMh,  but  merely  staffed  with 
a  quick  match  of  tow.  These  lanee*  form  the  flgnre*  of  great  decoiationi ;  Iher  aia 
filed  with  sprig*  npon  large  wooden  frame  wotk*,  lepreeenttag  temple^  palaces,  ftft- 
lias,  kc.  The  whole  are  placed  in  eonununieatioo  by  ettdmiU,  or  mall  paper  eartndgea 
like  the  lanoe*,  but  toDWwhat  conical,  that  they  maj  fit  endwise  into  one  anoOier  to  aaf 
extent  that  maj  be  desired.  Each  i*  fani*hed  with  a  matek  Ihnad  fallr  1|  inde*  loag^ 
at  its  two  end*. 

Composition  fbr  the  uAtu  laneMi  nitre,  IS;  solphnr,  8i  gnnpowder,  4  or  3.  For  a 
KauA-wAUt  I  nitre,  16 ;  snlpbnr,  B  (  anlimoar,  4.  For  Has  £aeu  .•  nitre,  16 ;  antimoaf, 
B.  For  ytOovi  nitre,  1S{  gunpowder,  1S|  *ntpliiir,8i  amber,  S.  For  yiiiawr  eoeat 
nitre,  16)  gunpowder,  16;  inlphur,!)  eolophan]r,3;  amber,4.  ForgmaiiAoaeti  nitre, 
16;  sulphur,  6;  anlimonj,  6|  verdigris,  6.  For  jioik  laaest.-  aitr^  16;  gunpowdo',  3| 
lampblack,  1,  Other*  leas  vivid  ere  made  with  oitra,  IS;  eolopbony,  3 ;  amber,  3 ;  If- 
oopodiam,  3. 

Cordage  ia repteeented  in  fire-irorks,  b;  imbning Kdl n^ie*  with  amixtarecf  nitr4  2| 
inlphar,  16 1  antimony,  1 ;  lesin  of  juniper,  1. 
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nieBengil  fluDMiiTtl  the  liglit  of  ^7.  ThvjvmJAoI,  niCi^  T;  nldliiir,  i;  an- 
tinonj,  L  lliii  miztur*  ii  prtiod  ■bMnfrlr  into  etithen  pomngir^  with  Mm*  bit* 
of  quiok  nwtsh  Unwod  orar  the  MirtKia.  Iinm  flune*  h«T<t  ■  fine  thatrioat  effoet  for 
««tiflagniliank 

Storing  tun^  are  wbeela  upon  whoaa  air«Dm[ereDm  roekaU  of  diffaraot  Itjlee  are 
Axed,  mad  which  lomoiDiiioate  Vf  eoiuAMl^  ao  that  ona  ia  lighlad  np  in  lucoeaeioD  alter 
■Dothar.  The  oooipoaitioD  of  their  oommon  fire  ia,  lor  aiaea  below  {  of  an  ladi :  snn- 
|)owder  naal.  IS;  ehareoal,  not  too  Sna,  S.  For  larger  aiiaa;  gnnpowder,  SO;  mar- 
coal,  not  loo  ftne.  i.  Jorjiary  radialioiu;  goopowder,  16;  jellow  niiaweaDt  eand,  S 
or  1-    7or  maid  TtJiaiiimi :  ganpowder.  Id:  pHeoal,  1;  jellvw  aand,  1  or  1. 

The  watiiig  or  dambU  GMtriiu  wtttdt,  are  two  aaoa  tnnuDg  about  thatame  aifa  in 
Dppoeite  diraetioaai  The  fuaeea  are  fixed  obliquely  and  not  taog^tlallj  to  their  peri- 
pneriea.  llie  wheal  apokaa  ara  oharged  with  a  great  nnmbar  of  fuaeea ;  two  of  the  four 
wing*  raTolre  id  the  one  diiwotion,  and  the  ouiar  two  in  the  oppoatte;  but  alwaji  in 

Hie  ginuJot*!,  eapHe**,  ipirali,  and  aane  «tben  hare  on  Um  oontrarj  a  horiiontal 
rotation.  Via  flra-workar  may  direndfy  their  effects  greatlj  br  the  arrangemeot  and 
aolor  of  the  jet*  ot  Banuk  Let  na  take  lor  an  czampla  the  ftaU  cf  tii  Al  Imagine  ■ 
large  apbere  tnming  freelj  i^ion  ita  azi%  along  with  a  hollow  hemiBbaTeh  wfaieh  ro- 
volvea  alip  npon  a  Tartioal  axM  paaaiag  IhrotM  it*  nadtr  pol&  If  the  two  jneaaa  ba 
eoTered  with  oolored  lanoaa  or  oordM  a  fixed  loaiiMiOB  ^loba  wlU  ba  famed,  bnt  If 
horizontal  fnaaaa  be  added  npon  the  bamiafAara,  and  Tertieal  foaeea  upon  Uie  •phar^ 
the  fint  will  lu*e  a  relatir*  bonwntal  moTflBanl,  the  a*«and  a  Tertieal  auvaiBeB^ 
whieb  being  eombined  with  the  fira^  will  eaaat  it  la  deaaribe  a  apaoiai  of  oorr^  whcae 
affect  will  be  *a  liveable  oontraat  with  the  ragolar  naoraoMnt  of  the  h«ininiher& 
Upon  the  enrfaee  of*  reiolving  ann,  amallar  anna  might  b*  pUeed,  to  reToIre  like  Mt- 
aliitea  ronnd  the  primarlea. 

Baggien  exhibited  a  lumiaooa  aMpeotpanning  with  a  rapid,  winding  paee  a  but' 
VtrOj  whidi  fiew  oantiaaall;  before  iL  lliia  estraordinanr  effeet  wa*  prodneed  in  the 
felloiring  war.  Dpon  theeiunmuof  anoetagon  he  fiied  eight  eqnal  wheelt  taming 
tttetj  upon  their  axle%  in  the  vertJoaU  plane  of  the  ootagon.  An  eodleaa  ehain  paaiad 
round  their  cirenmfereno^  going  from  the  iotaiior  to  3i»  exterior,  eorering  the  ont- 
ude  ienii-oiroiimfereDoe  of  the  nrat,  the  iaaide  of  the  eaeoDd,  and  ao  in  euuewrion ; 
wbenc*  aroea  the  appearanae  of  a  great  Cratooned  eironlar  line,  llkedkain  like  that  of 
a  wateh,  oarried  npon  •  portion  M  iU  1^^  a  aoit  of  aealea  piaread  with  bol**  lor  r«- 
oaiTing  eolored  lauoe%  in  erdar  to  rapraaant  •  Bwt  aarpent  At  a  litlla  djalane*  there 
waa  a  bntterflr  eonitrnoted  with  wbtte  lanee*  Tb*  peoa  wa*  kindled  oonmonlj  b^ 
other  fir«-worn.  wbieh  aaamad  to  and  their  pltj,  bj  projeoliiw  the  aarpent  front  the 
boaom  of  (he  llaniaa.  The  motion  waa  eoiBmnnieated  to  the  ahain  bj  one  et  the  wbMl% 
wbieh  reoeired  it  like  a  eloek  from  the  action  of  a  wwghL  Thi*  remarkaUj  etuioaa 
meehaniam  waa  called  bj  the  attiet*  a  tatanurndtr. 

n*  roettU  wUeA  rite  tett  1**  air  with  •  prodhriona  raloel^,  are  among  th*  moat 
eommon,  but  not  laaat  iotarcating  flra-work*.  lAen  emjrfojed  profuaely  thaj  fonn 
thoae  rioh  Tolleva  of  fire  whieb  are  th*  crowning  omaiDeat*  of  *  pnUio  Mte.  The 
cartridge  ia  eimilar  to  that  of  the  otiier  jaU^  axoept  in  regard  to  Ita  lo^tfa,  and  the  ne- 
aaauti^  of  paatiag  it  atronglj,  and  planing  it  wall ;  Imt  it  1*  abaif^  tn  a  dHhrmt  man- 
ner. A*  the  tkf  •roekcta  mnit  flj  off  with  rapiditr,  their  eompoaitloQ  aboold  be  ineb 
a*  to  lindle  inatantl^  tbrougfaoat  their  length,  ana  ectrioate  a  vaet  roltnne  of  elaatia 
llalda.  To  effect  thia  purpoaa,  a  nwll  oylindria  apaea  la  Mk  Taaant  round  the  azii; 
(hat  it,  th*  oantral  line  a  tobnlar.  The  fira-woAera  eall  thi*  maa  the  aonl  of  the  roeket 
(jnu  jt  Ufiuh\  On  aeeonnt  of  it*  aoniewhat  aooied  form,  bollow  roda.  a^lwtable  to 
differeat  iiiaa  of  broaefaat  or  akewert,  are  reqnired  in  paddng  the  charge ;  wbieh  nnat 
be  dona  while  the  cartridge  i*  luatained  by  its  ontaide  mould,  or  copper  cylinder.  He 
eompoaition  of  eky^vehela  U  aa  feUowa  (aae  next  page). 

The  cartridge  bf  ing  diarged  M  above  dcaoribai^  uie  po 


Hie  pot  ii  a  tub  of  paateboard  wider  than  the  bodj  of  Hie  roAe^  and  about  one4bird 
~'  'te  length.    After  being  atran^ad  at  the  bottom  tike  the  moolh  of  a  phial,  it  <-  -•- 


taehed  to  the  end  td  a  foaee  by  mean*  of  twine  aid  paat»  n«aa  are  afterward  coTered 
'  with  paper.  The  garniture  ia  introdneed  hj  the  n*ok,  and  a  paper  plug  1*  laid  over  it 
Ibe  whole  i*encloMd  within  a  tube  of  paataboard  larminatinpinaeane,  which  la  firmly 
paited  to  the  pot  The  qnick-roateb  ia  now  finally  inaarted  into  the  am' of  the  rocket 
The  rod  attached  to  th*  and  of  the  aky-rook«la  to  direct  Ihalr  fiigtit,  ia  made  of  wiHow 
or  any  other  li^t  wood.  H,  Boggiwi  replaead  th*  rod  hjr  eani«*l  wii^  containing 
exrilaalTe  material^  and  thareW  made  them  fly  further  and  Mraighter. 
TbeMnnhr***  of  the  aky-rocket  pota  are  the  /oUowing:— 
L  Blar*  are  amal^  roand,  or  eauc  aolid^  ntad*  with  on*  of  the  (bllowlng  eompo- 


WbatlHlxnii 

l-rntuk' 

(••mi 

l|( 

Nitre    - 

1« 

16 

le 

ChVCMi 

7 

9 

Sulphur 

4 

4 

SrOUamlFin. 

SilK      . 

16 

16 

16 

6 

8 

Sulphur 

4 

4 

Fine  iWel  filui|» 

3 

5 

Ckh^Ftn. 

Nitre     - 

16 

16 

16 

ChtrtMl 

4 

6 

SalphDT 

3 

4 

Fine  bnriBn  of  out-iron 

3etaraeT 

4  mixed 

6 

HtioD^andMifceii  inipirtU.  WkUtttiiTt,viln,it;  antphDr.B;  ganpovdw,  &  OUial* 
mora  virid  oouHct  ot  uitn,  16;  tulpbur,  1 ;  gunpoirdtr  L 

Stan  fir  goUai  Aavtn,  nitre,  lilt  talphnr,  10)  chuna],4|  Rnnpowder,  IS|  !•■»• 
biwk,  2.  Other*  yellower  tut  tmde  with  nitre,  16*  nlphor,  8;  eharemU,  2|  Itinpblaeig 
2 1  Ennpowder,  B. 

The  ttrfntt  are  waall  Aueei  made  with  one  or  two  p1aTin(c  canhi  their  bore  being 
IcM  than  haL'  an  inch.  The  Iwrioia  an  a  little  larfrr,  aod  have  three  earda )  the  t^ 
ti^  are  mailer.  Their  compoaition  ii,  nitie,  16)  charcoal,  not  too  fine,  Z;  gnnpowdc^ 
4t  iolphur,  4;  fineMeelfi1iDSR,8. 

The  jKlardt  arc  eartridtei  filled  with  pinpowder  and  itrangled. 

The  lOTOu  are  cartridsei  cUyed  at  each  end,' charged  wlfii  the  brilliant  taniag  ^n, 
Bad  perfbrated  with  one  or  two  hole*  at  the  extranit]'  of  the  kiidb  dianwter. 

The  (radnr  it  a  roond  or  aqnara  box  of  paitcboard,  filled  with  granulated  gunpowder 
•ad  hooped  all  roand  with  twine.  . 

AmtoB  camHu  are  fiiaeet  which  throw  out  verr  bright  ttai«  in  tncceMiao.  With  thi 
•onptwlioa  <at  ander)  imbned  with  tpiriti  and  ptu-WBler,  tmall  cjlindrie  masKt  are 
made,  piereed  with  a  bole  in  their  centre.  Tbeie  bodiea,  when  kindled  and  projected 
Into  the  air,  form  the  (tan.  There  it  tnt  put  into  the  eartridfie  a  charge  oT  fine  gun- 
powder of  the  site  of  ihe  ilar  i  above  tbtt  charge  •  liar  ii  placed ;  then  a  charge  of 
eooipoaition  Tor  the  Reman  cendln. 

The  tfart,  when  leM  than  I  of  an  ineb,  eonrlil  of  nitre,  I6i  itilphDriT)  gnnpowder,Ik 
When  taiger,  of  nitre,  16 ;  tnlphnr,  6 1  gunpowder,  6. 

JIofnvB  tmikt,  nilre,  IS  {  charcoal,  6  {  lolphnr,  3.  When  above  |  oT  «a  ineli,  iiib^ 
I6|  ch«rcoal,ei  lalphuriS. 

The  gftwag*!,  or  bonqneti,  aie  thoae  beMtiM  piecei  which  lunallj  conclude  a  tn- 
Worlt  exhibition  i  when  a  mallltode  of  jeta  aeem  to  emUaaon  the  thy  in  evny  directing 
knd  then  fall  in  gulden  ihowera.  Tbii  effect  i«  prodnced  by  diitribnling  a  namber  of 
tnt*  open  at  lop,  each  containing  140  tkr-roehela,  conmnnicatiiig  with  one  anuther 
by  quick-mateh  tiring*  plaaled  among  them.  The  ae*eral  cases  communicate  with  each 
Mbcr  by  aitid<tiU,  whereby  the)  take  fire  limnllaneoaaly,  and  produce  a  rolcank  duplay. 

Tht  valtr  fin-worki  are  prepared  like  the  reat ;  but  they  muit  be  flmied  eiiher  bf 
woodcA  bowto,  or  by  discs  and  hollow  caitridiet  fitted  to  them. 

Blmt  firtfir  la»cu  may  be  made  with  nitre,  IS;  antimony,  8;  rety  fine  xinc  fiUnpi,4r 
Cbiaem  paste  fur  the  stars  of  Runan  oaniUei,  bombs,  ki.t — Salphnr,  IS;  nilre,  4| 
gnnpowder  meal,  12 1  camphor,  1 ;    linseed  oil,  1 1   the  n  ' 


The  red  fire  composition  is  mnde  by  mixing  40  parts  of  nitrate  of  atrontia,  13  of  Bowea 
of  snlphur,  i  of  chlorate  of  potasb,  and  4  of  aulpbaTEt  of  antiaiony. 

While  Arc  is  produced  by  ignltinj  a  niiinre  of  43  part*  nitre;  131  •ulpbnr;  7}  lul- 
phnret  of  aniimooyi  or,  24  nitre,  7  8Dlphar,  2  realgar;  or,  79  nitre,  24  sulphur,  1  casr- 
coali  or,  finally,  100  of  gunpowder  meal,  and  2&  of  cast-iron  fine  borinqs. 

The  blue  fire  composition  is  4  parts  of  gunpowder  meal  g  S  of  nitre;  anlphar  and 
■inc,  each  3  parti. 

FISH-HOOKS  iHamtcmu,  Fr. ;  FuMangibt,  Oenn.)  are  eonstmeted  with  simple 
tools,  but  reqvice  great  maooal  dexterity  in  the  workmoi.    The  irai  wire  of  whkh  tbej 
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FLAKKEL.  m 


Iktf  ar*  mad*  iIimM  U  of  th«  bat  quHto,  hmmA  ud  woami.    A  bniidl*  cT  moh 
«1n  b  mt  ia  h^ib^  aillMr  bf  thean  or  b7  MTJog  it  iam  dpon  an  aagalar  w«dsa  of 


bf  (bean  or  bj  MTug  it  dova  dpon  an  aagalar  WMsa  of  - 
in  a  Mock  «r  »nv>t  and  atrikiog  00  tha  pnpar  leDgthi  bj 
MioalDB  tfaaioritof  tbahook^  thaitraighCpiMaof  wira 
an  inm  bloek  mada  on  porpoa^  and  ■■  deiteronil*  Mraok 


bj  tba  «Uaal  b  a  uniting  dirMlion,  aaroaa  ao  moA  of  Uia  wira  ai  ma;  ba  d 
naewiary.    A  ihafp-pcHiitad  litlk  wadg*  k  tbQ*  fnniMd,  irhoaa  baM  graduMaa  in 


bard  ttnt  Aiad  horiatotall/  io  a  Mock  «r 

tba  blom  of  •  haoiiDar.    In  faabioalnB  tfat  »     ■  -    - 

ii  laid  down  in  tba  Kroora  ci  an  inm  bloek  mada  on  porpoa^  and  ■■  deiteroniljt  Mraok 

t  a  uniting  diraation,  aaroaa  ao  moA  of  Uia  wira  aa  ma;  ba  daamad 

■bafp-poio 
aahatanca  of  tba  mataL 

n*  cad  of  tba  >lre  wbaralkeUaa  ia  tobr  atUMbcd  iiiHnrluiraadorBeiww4«pped| 
Ibe  a<ber  end  ia  abarp  poiaiad,  and  tba  propar  twialcd  earratBra  ia  ptcb.  The  aoA  inm 
hooka  arc  next  nm-barfwtad,  Io  giTe  Ikon  tba  aladj  alifneaa  aad  rlaatlcitr,  by  imbe^ 
ding  IbcB  in  animal  ebarcoal  aoataiacd  ia  as  aaitben  or  iroa  box;  ana  Cai(>Habd- 
■Hixa  I  after  whicb  iber  are  brigblened  by  beuiog  and  afiialin«  Ibem  vilh  bran,  aad 
Inallj  tanpercd  b^  eipoaare  Io  a  rcgalaWd  lempenUare  npo*  a  kot  iron  plate.  Hooki 
tat  lali-wuer  dabiag  an  Aaqneailf  iksed,  u  ptewU  tben  ircwiag  rapidl;  awaj  ia 
roaL    See  Tilt  PttTC 

FLAKE  WHITE  li  Iba  name  aomcHmea  gi*ea  lo  pare  wblle4«ad. 

FLAME  (fluMsw,  Ft.  and  Oenn.)  iitba  eoniba»k»  of  on  eipfcialTe  ■ 


a  tbe  exleriot  loiface,  ia  |Ht>T«d  by  plnaaini  a  rrafnent  of  banian  pboapborna  or  ant 
phor  into  the  ecnlrs  oC  a  large  OaiDe  of  aleohol.  Either  of  tbeaa  bodua  will  eoniinae  ta 
bam  Ibere  witb  ita  peenliar  ligbl )  Ikm  proving  that  oinea  ii  auied  with  the  wbcde  of 
tbe  baming  rapnr.  ir  we  mix  good  cool  gaa  witb  •■  maeb  auwMpheric  air  aa  eaa  eo»- 
Veit  all  it*  ca/boB  into  carbonic  acid,  Ike  roiitnre  will  explode  witb  a  Tecble  bine  light) 
bat  if  we  mil  the  aame  gaa  wilk  a  email  qaanlilr  of  air,  it  will  bom  with  m  rich  wbila 
flame,  fa  the  laller  eaae  Ibe  earbooaeeooa  partielei  ore  preeipiialed,  aa  Sir  H.  Davf 
Irtt  ahowcd,  bi  tbe  ialeriw  of  the  ftoma,  became  iacaodeMoat,  and  eonatitnte  whita 
light  I  Ibr  from  Ibe  ignition  of  aolid  notler  oloac  eoa  the  pciamatU  raja  be  emitled  ia 
t^  eoaeentiated  anion.  Toworda  the  iaterior  of  (be  Bame  oT  m  eaadir,  a  lamp,  or  a  gal 
Jet,  where  the  air  i«  aeanir,  there  ia  a  depoaitbn  of  aolid  ebanoal,  arhieh  drat  tqr  iti  ignt- 
tion,  ami  anerwardt  t^  itt  eombnalioB,  Increaaea  in  a  high  degree  the  intcaoiir  of  tba 
light.  If  we  hold  a  piece  of  Ine  wira  gaa»  orer  a  jet  oC  eoal  fna  done  lo  the  oriAee, 
nod  if  we  then  kindle  the  goa,  it  will  bare  above  the  wire  with  i(«  natural  brilliaM^i 
bol  if  we  elevate  the  vanie  proKreaaively  higher,  to  oi  to  mix  nor*  aad  oiar*  air  with  il 
befbrd  il  reoehn  Ihe  barmiiif  point,  jD  0ime  will  become  fainter  and  lea*  while.  At  a 
ceitaia  diatance  it  beeooMa  bine,  like  that  of  the  above  eiploiive  miimre.  Since  tbe 
aomtiD*tion  i^  all  the  eonatitMaU  ii  ia  thi*  eaae  direct  and  complete,  the  heel  beeooiaa 
preaint  io  proportion  nearly  aa  the  light  ia  diminiabed.  If  a  few  plaliaa  wirea  be  held 
to  that  dim  Baae  ther  will  gnnr  iaatantlf  white  hot,  and  iUnmiaate  the  apartment,  Om 
revertiaf  Ihe  otder  of  thia  experteenl,  br  towering  progreaaiveljr  a  Sal  piece  of  wira 
nnwf^om  tb«  tanmil  .toward*  Ibe  Imm  iMT  aiaaflamc,  weaballfind  no  chareoal  dep«*- 
Md  at  it*  top,  beanae  plenty  «f  air  ho*  been  Introdneed  there  lo  oonvert  all  the  earW 
of  Ih*  gai  hito  carbonic  acid,  and  tberelbre  the  apex  la  blue  [  bat  aa  ws  dcaeead,  mara 
nd  ■ore  cfaai«Ml  win  appear  npoB  the  omhe*.  At  tb*  verr  bottom,  indeed,  wkera  thI 
ataeapberie  air  tnpiafe*  apo«  tbe  gaoie,  the  flame  b  ogala  hloe,  and  bo  eharoool  caa 
Ibennre  be  deponled. 

Tbe  fhet  of  the  inereaae  of  the  iMillianeT  and  whiieoeaa  of  flame  br  Ihe  devetopmea 
aod  igailion  of  tolid  maiter  in  lia  boaooi  illnttrntei  many  earioai  pbeoomena.  We  can 
Iboa  explain  why  olcflant  gaa  afford*  the  moat  vivid  illumination  of  all  the  gate*  g  becaaaa, 
beiiV  inrcbarged  with  charcoal,  ila  hydntfien  lela  it  go  in  the  middle  of  Ihe  flamc^  at  il 
doea  in  an  ignited  porcelain  lube,  whereby  il*  ttdid  panielr*  flrtt  g«  igniled  lo  whit^ 
net*,  and  then  ham  away.  Wbea  pboaphoraa  it  inflamed  il  alwaji  yielda  a  pore  whila 
light,  IhuD  the  ignitioa  of  the  tolid  particle*  of  the  inow;  aeid  thoa  prodaeed. 

In  Ibe  blowpipe  tbe  inner  bite  flaine  hat  Ihe  grealeat  heat,  beeaute  there  the  CMnbat- 
tioi  d  the  whole  fhtty  vapor  it  complete.  The  feeble  light  of  hnraiog  bydrogeo,  car^ 
bonic  oxyde,  and  lulphnr,  may,  upon  the  prindplei  now  expounded,  be  incrcated  by  ' 
limply  placini  in  them  a  few  patliclei  of  oxjdeof  iiae,«lenderAhinanttuf  aBiianlhDa,ac 
fine  plalina  wire.  Vpwardi  of  twenty  yean  ago  I  draionalraled,  in  my  public  leelurta 
in  Glatgow,  that  by  Darrowing  the  top  of  a  lone  gtaat  chiome]'  over  an  aigaod  liana 
either  from  oil  or  cool  eat,  the  light  could  be  doublM  at  the  tame  coat  of  material.  The 
very  tall  chimneyi  oted  by  Ibe  ParitiaD  lampitU  are  very  wtateful.  I  And  thai  with  a 
■arrow  chimney  of  half  the  length  of  thriri,  I  can  have  aa  good  a  Ughl,  and  lave  30  per 
cent,  of  the  oil.  That  Ihe  light  of  a  flame  may  be  inereatcd  by  diminiahing  itt  beat,  or 
the  intentily  of  ill  eombotlioni  and  coavertely  the  heal  of  a  flame  may  be  inereaaca  hj 
diminithineilt  lighL 

fLANKEL  i  t  pUn  wooUck  ttol^  of  a  rather  open  and  iligbt  Abrie, 
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FLAX.    TtMgkii«i«l  Bpmlblioaofth 

Bnen  thi«adi,  dw,  of  tha  pUBt  Lhuim  « — ,  . _ 

prodnoe  onlj,  but  for  thmt  of  Ita  lesd,  emp)»ytd  in  igricQltatv  ftr  fetding  and  hUcn- 
tag  «aUl^  u  w^  u  In  «omm>tM  for  mMJog  Ik*  oil  ■»  vidl  knoiirn  m  ■  liiift»ad 

'Hiu  pUot  ^rom  to  tka  blight  of  S  or  >  f««K  hariiig  a  romd  and  bo11<rffatefli,  irhioh 
dirideainto  Mreral  bVMishe^  baarlw  bloeflawen;  Ikaubcooina  thaae^-poda  (^10 
celli,  eaob  of  vhleh  oontiina  oae  teed.  A*  TarieliMv  w«  dUtinnlah  th«  "  aprti^  flax 
irilJi  abort  knotty  •tam%  whoat  M«d  eapan>«s  kt  tba  period  of  matarity  op«ii  iHth  a 
parcsptlbh  aound ;  add  th«  "doM*  fla>,  with  loa^r,  amoothar  ateoM,  irboM  apmlci 
give  out  tha  ucd  onlT  wfaan  thraill»d ;  the  latter  variatj  la  the  one  moat  generally  col- 
trratfld.  Owing  to  tfie  many  improTMBenta  reecntly^  made  in  llie  various  proMaaea  of 
U>«  flax  mBDafaatun,  all  the  operoHDna  for  conrerting  the  raw  plant  to  Ita  ultimata 
luafUl  and  ofDamental  >late  ha*e  been  ^atlv  almplifled  and  facilitated,  and  mtjeh  at- 
tanUso  hu  been  paid  bo  improTing  ita  «nlt#ratiDa,  whi<ih  faaa  neowurily  prodti«ed 
manr  ehange*  in  tha  farmerlj  eatabliahed  modea  of  hnabandnr. 

F»z  may  b«  grown  npon  aKTeatTiriety  of  aoila;  Uie  beat  la  ■■ontid,  iij,  deep  toam, 
wfth  a  dav  aabaoil ;  tbb  ahould  ^  properly  drunad,  ai  too  mneh  nndergroand  or  anrfaoa 
water  ia  uik*  tDjoiiow^  lb  la  naeewary  tkat  the  land  •liovld  b«  Mon^ht  to  an  ez- 
oaedingly  flne  aina  fay  frequent  ploogbinga  and  harrowlDgi,  oommenoed  in  the  anhtmn 
jMOTioua  to  tha  aowfng.  whieh  ihonld  take  plaee  toward  the  and  of  March,  or  be- 
ginning of  ApriL  Vrea  3  to  1)  bnahela  of  aaad  era  reirnired  for  one  acre:  the 
aaed  laleeted  abonld  be  of  a  tuight  brown  eolor,  heavy,  ahintng^  and  of  an  oily  fee^ 
avoiding  anefa  u  have  hard  mat.    Riga  ie  tbe  best  for  the  greatest  Tariety  of  aoili. 


it  intended.  When  grain  i*  the  object  of 
Sie  grower,  tha  sowing  ahonld  Im  thin,  aa  the  plants  then  put  ont  mora  branches  and 
thus  yield  more  aeed,  but  the  fibrous  produce  becomes  aofl  and  meagre  ;  the  amtrarr 
is  the  ease  when  the  sowing  la  thiek.  Being  one  of  the  most  tender  plants  of  field  eol- 
tiratfon,  it  requires  reir  peonliar  care  in  weeding,  so  ks  not  to  be  injured  by  either  tha 
negleot  or  ezeeaa  of  this  work,  which  ahould  be  done  when  the  plants  are  aboat  8 
inehea  high,  that  is,  about  a  month  after  towing.  Ouano  and  bone  dnst  are  snltabla 
minnres  if  firm  dans  ia  scarce.  Tlie  following  arttfida]  tnsnnr^  It  bus  been  aii^  will 
replaaa  diemieally  theoonstitnentiof  theplann  produoed  ft\>m  an  acre  of  land,  tu: — 

Hariale  of  potash  -  -  -  -  10  Iba,  \ 

C4mmon  salt      -  -  -  -  •  38  Iba. 

Burned  gypaan,  powdered         -  -  •  S4  Iba. 

Bone  dust 54  Iba. 

Sulphate  mogBesia  .  .  .  .  es  Iba^ 

Hie  ararage  produce  of  sead  ia  13  buhela  t*  the  aerei 

In  r(|[ard  to  flue  bung  eonaiderad  ■  waating  crop  for  (ha  land  there  ar«  aoma  ob- 
aarvatiooa  to  ba  toada  ibab  may  oontrovart  tltat  tde«  and  aalablish  one  more  aooad  ia 

Aaaoming  that  the  ashei  of  plants  left  after  they  are  eonsnmed  by  fire  form  a 
aritarion  of  the  qnantiby  of  nninbive  matter  thay  hara  eztr*«t«d  from  tha  a^  thera 
may  at  first  ught  appear  mnoti  tratii  in  the  prarailing  opinion  aa  to  tha  eihana^ 
ing  natara  of  t£a  flax  arop,  ainea  lb*  aahaa  of  thii  plant  ar*  Ct.  of  tha  whole,  whidi 
i*  a  larg*  proportion.  But  as  no  a*b«*  reaolt  ftom  boming  the  pare  fibre,  which 
ia  aoUIy  the  pact  that  may  not  be  reoonanoied  npon  the  land,  it  prores  that  tha 
ftrtiH^  irf  the  aoil  is  itot  injwed  by  that  prodnction.  The  nutrition  withdrawn 
by  tha  other  parte  ain  ba  aa  aadly  nplaeed  by  tliis  plant  aa  by  any  other,  JLths  by 
the  water  alone  in  which  the  steeping  is  to  be  aflerwu^  carried  on,  and  which  should 
,  therefore  be  kept  and  employed  as  a  liquid  maanre,  to  which  must  be  added  that 
more  solid  reeulting  from  feeding  cattle  on  the  sead  or  oil  ekke,  and  from  the  aihea 
of  the  oha((  and  thus  a  far  greater  part  of  the  conatitnent  of  thia  plant  ia  retDrn«d 
Qian  of  almost  any  other.  Ilough  the  color  of  the  flax  is  rather  ImproTed  by  letting 
Uie  water  rnn  In  a  small  stream  through  the  al«epiafr-pond  during  tlie  operation,  yrt 
p«i4iap*  it  may  be  agreater  object  to  retain  It  for  manure  than  to  wsata  it  for  thai  pur- 
poae. 

Whenever  the  flax  is  ripe,  whieh  ia  shown  by  tha  bottom  of  the  stalk  becoming  yel- 
low, and  the  lesves  beginning  to  drop  oS,  it  must  be  immediately  reaped  by  pullmg  it 
ap  by  the  root*.  The  seeds  are  s^tl  immature,  fit  merely  for  tha  oil  preai^  and  not  lor 
sowing.  When  the  seed  crop  is  the  oljec^  the  plant  most  be  auffared  to  wiqnira  ill 
full  maturity ;  in  which  ease  the  fibres  are  less  4ue  and  soft 

"Rit  flax  IB  carried  off  the  field  in  handles  to  ba  rippled,  or  sbrippad  of  its  sead^  nVA 


be  Mpirited  hj  Ae  thruhiiig  milL 

The  operaliou  But  peribnned  anon  the  Sax  will  be  nodenlood  by  Rltcndingb)  the  itniE- 
Inre  of  ihe  iiem.  In  il  two  principal  parli  ue  to  be  diEtingDiihed;  the  woody  bcirt  oc 
boon,  and  tbe  Aarl  (cohered  ontwanlly  wilb  >  fine  ealielej,  vhidi  radom  the  foimei 
Ukt  a  tabe^  coDSMting  of  parallel  linn.  In  Ibe  natural  itnU,  tba  fibm  oT  the  barl  an 
atlaehed  Grmly,  not  only  to  the  boon,  bnl  to  each  other,  by  meangoragrenoryellowiih 
Bnl«tancF.  The  roogh  itemi  oT  Ibe  flmj,  iRer  being  itiipped  of  their  Mcdf,  kwe  in  molt- 
Inre,  by  drying  ia  wann  air,  from  SS  lo  55  per  cent,  at  their  weight:  hut  wmcwhal  leM 
when  they  art  quite  ripe  and  woody.  In  this  dry  Itate  they  coniiit  in  100  parti  of  TroD 
10  to  23  pel  cent,  of  harl,  and  tiooi  80  to  77  per  tent,  of  boon.  The  laller  ii  cooipoeed 
upon  Ihe  avrraee  of  69  per  eetiL  of  a  peculiar  woody  mbslance,  12  per  cent,  of  ■  mattei 
■oinble  >•  waler,  and  19  per  cent,  of  a  body  not  lolnble  in  water,  bul  in  alltaline  leyt. 
Tbe  Aarl  coolaini  si  a  mean  S8  per  cent,  of  pore  flaxen  fihret,  2S  parti  foluble  in  watei 
(appareotly  eilracliTe  and  albumen),  and  IT  pam  inauluble  in  waler,  beins  chieSy 
gluten.  By  treating  the  harl  wiih  either  cold  or  hoi  waler,  tbe  latter  tuhalanee  ii  dyed 
brows  by  Ihe  wluble  matter,  while  the  fibre*  retain  their  coherence  to  one  another 
Alkaline  leys,  and  ilto,  Ihoo^  Icm  readily,  soap  water,  diuolTe  ihe  gluten,  wbich  aecmi 
to  be  the  cement  ot  Ihe  leilile  fibre),  and  thna  «e[  Ihem  Tree. 

The  cohesion  of  the  fibres  in  the  routh  harl  ii  to  coniiderable  that  by  mecbanienl 
■neani,  ai  by  beatinr,  rubbing,  ftc.,  a  complete  tepantion  of  them  cannot  be  efleeled, 
■alesi  wiih  great  loai  cf  time  and  npiure  of  iLe  fllamenta.  This  circumitaDca 
Aowi  the  neceiaity  of  haring  rrcourte  to  tome  chemical  method  of  deeompniu  Uii 
gluten.  Tbe  process  employed  with  this  view  ii  a  apeciea  of  fermentation,  to  which  tbe 
Bu  sialki  are  exposed )  it  ■*  called  rtiling,  a  cDrmplion  of  rotllng,  alnee  a  certain  degree 
of  pnlrrfaelion  tikes  place.  The  Oerman  term  is  Tutling.  This  is  the  first  Important 
atep  in  the  preparation  cJ  flax.  Afler  Ihe  relling  it  completed,  Ihe  boon  of  the  stalk* 
imiit  be  mnoved  by  the  second  operation  called  hrtaking,  and  other  subordisale  proces»- 
es.  The  harl  freed  from  Ihe  woody  parts  contains  itill  a  mnliitude  of  fibres,  moreorles* 
cohetfint,  or  enlanttled,  and  of  rariahle  lenzths,  sons  to  be  ill  ailapled  for  spinning.  TheM 
■n  removed  by  ihe  Aedcb,  which  separates  Ihe  connected  fibres  into  their  finest  filament*, 
fcmoves  those  that  are  too  short,  and  disentangles  Ibe  longer  ones. 

I.  Ofrtiting. — The  fermentation  of  this  process  may  be  either  rendered  rapid  by  steep- 
iaff  Ihe  flax  ia  water,  or  slow  by  nsing  merely  the  ordinary  Infiuence  of  the  almoipher^a 
duip,  dewB,  and  rain.    Hence  Ihe  diilinetion  of  walcr-retting  and  dew-retting.      Both 


Prior  lo  being  retted,  the  flax  thonld  be  torted  aeeordfng  to  Ihe  length  and  Ihii^nesaof 
il*  stalks,  and  [Is  slate  of  matority  :  the  riper  the  plant,  tbe  longer  matt  the  retting  last. 
The  due  length  of  Ihe  proeesa  is  a  point'  loo  little  ffadiel. 

Waitr-ntthiif. — When  Rax  stalki  are  macerated  in  water,  at  a  temperatnre  not  too 
)>w,  fernentaiion  soon  begins,  rrlnced  in  ibe  dingy  infnsiun,  by  disengagement  of 
(arbonic  acid  gas,  and  the  jModaetloa  of  Tinegar.  IT  the  flax  he  taken  out  at  the  end  of 
a  few  days,  dried,  and  rabbed,  the  texlfle  fliamentt  are  fonnd  to  be  easily  aeparable  fhin 
each  other.  By  longer  eoatinnaaee  of  ifae  steep,  the  water  ceases  lo  he  acid,  h  becomt» 
to  a  certain  degree  alkallae,  (Vnm  the  prodnction  of  ammonia,  dilfnses  a  fetid  odor,  from 
theditengagemenlof  snlphsntedhydn^en  gas,  along  with  the  carbonic  acid;  the  aeetont 
fsnneatalion  being  in  fact  bow  diangeil  into  the  putrid.  The  filaments  become  yellowish 
brown,  nnerwards  dark  bnnra,  and  lose  much  of  Iheir  tenacity,  if  the  proceM  be  caiiled 
ftinber. 

When  the  operation  i*  coDdDcled  with  diieemmenl,  the  water-retting  may  be  completed 
by  the  aeetons  fenoaniaiioa  alone,  a*  the  putrelhelion  should  never  be  snflered  to  proceed 
to  any  leng ih ;  beeauaa  when  aver-retled,  flax  ii  panlally  roilcn,  gets  «  bad  color,  and 
yields  m  large  ptDponion  of  tow. 

For  water-retting,  tbe  llai  must  be  boand  ap  in  sheaves,  placed  in  layen  nver  each 
Mher  in  Ihe  water,  or  aomdimeB  upri^t,  wiih  Ihe  rooti  undermost.  Straw  may  be  put 
below  to  keep  il  from  toochiog  the  ground,  and  boards  may  be  laid  npon  the  top,  with 
weighia  lo  hold  it  immersed  about  a  foot  beneaih  Ibe  lurfaee,  especially  when  the  fer- 
mentative gases  make  it  buoyant.  Ai  won  as  it  ainks  at  the  end  of  the  ftrmentaiioa,  tt 
UMt  be  inspected  at  lout  twin  a  day,  and  nunples  must  be  taken  out  to  see  that  no 
over-ieiting  ensue*.  A  single  day  too  long  oflen  injures  Ihe  flu  not  a  little.  We  may 
jiH^  that  the  relling  is  sufficient  when  the  harl  separalei  easily  from  the  boon  by  the 
ftagers,  when  the  boon  breaks  across  withont  bending,  and  when  several  stalks  knutled 
losetber  sink  lo  ih*  bottom  npon  being  thrown  into  Ih*  water.    For  this  completion.  ■  . 
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734  FLAX. 

■hDrt«r  or  longer  time  it  re4iur«d  leoording  to  tlie  qoilitj  of  tfaa  flix,  tlie  Umptntnr^ 
Ao.,  ao  tbkl  Uie  temi  may  vary  rrom  five  to  foart«ea  da;&  It  may  b«  dooe  eitbar  in 
mnaiiiKO''  in  etagnant  wkter.  For  the  latt«r  purpose,  tanki  file  feet  deep  art  dngiolli* 
groDpa  la  itagnuit  water,  the  proceat  u  Boaner  fldiihed,  but  it  is  more  baiardoiua>d 
rivea  B  deejivr  eUin  to  tlia  fibres,  than  ia  a  stream,  vhich  MtTies  off  maoh  of  the  eolor, 
ITl*  best  place  for  steeping  Aaz  Is  a  pond  with  spriogs  of  water  at  iu  bottom;  or  a 
tank  into  which  a  rivulet  of  waUr  ean  be  oecasioDall;  admitted,  whila  the  foul  watOT 
it  let  off.  For  everyfresh  quantity  of  flax,  the  pond  ihoiitd  b«  emptied,  and  sapplied 
wfth  dear  water.  Water  impregnated  with  iron  stains  flai  a  pennaoent  color,  and 
ahould  therefore  ntTcr  be  nted.  After  retting  the  flax  sboold  be  taken  ont  witlioilt 
delay,  rinsed  in  alean  water,  and  expoeed  in  an  airy  aitaation  to  dry  by  the  tan. 

Bongh  rippled  flax  italk^  well  aeasoned  before  being  retted,  and  dried  aflerwar^ 
show  a  loss  of  we^l,  amounliiu  to  SO  or  SO  per  oenL,  affecting  both  the  boon  and  Um 
harL  This  loss  ia  greater  Lbe  finer  lAe  etemii  and  the  longer  the  retting.  He  hail 
contains,  besidea  the  t«nile  filament^  a  certain  portion  ot  a  glntinous  cement;  but 
nothing  soluble  in  water.  The  destmetion  of  the  gluten  can  not  be  pushed  to  the  last 
point  by  steepinK  wilbont  doing  an  essentia]  injur;  to  the  fllamsnta. 

Dma^rating.—^ha  fetid  and  noxious  exhalntions  which  the  water-retting  diffotM 
over  an  extenaive  district  of  country,  and  the  danger  of  orer-retting  in  that  way,  espe- 
cially with  stagnant  water,  are  far  from  reoommending  that  prooeas  to  generu  adop- 
tion. Dew-retting  accomplishes  the  same  purpoM^  by  the  agency  of  the  air,  dewa,  and 
run,  in  a  much  more  conTcnient,  thoogh  far  slower  manner.  The  flax,  with  this  view, 
ahould  be  spread  out  thin  upon  meadow  or  grass  lands,  butnerer  upon  the  bare  svund, 
and  turned  over,  from  time  to  time,  till  the  stem^  on  being  rubbed  between  the  Gnget% 
show  that  the  harl  and  the  boon  are  ready  to  port.  The  duration  of  dew-retting  i^ 
of  course,  very  various,  from  two  to  lii  or  eight  week%  as  it  depends  upon  the  stala 
of  the  wasther;  a  moist  air  being  favorable,  and  dry  aunahine  the  reverse.  The  loaa 
of  weight  by  dew-retting  is  somewhat  less  than  by  water^^tting;  and  tbe  textile  fibre* 
are  uf  a  brighter  eolor,  aofter  and  more  delicate  to  the  touch. 

Xixtd  retting. — This  may  be  fairly  regarded  oa  the  preferable  plan,  the  retting  bdng 
begun  ill  the  water  and  finished  iu  the  air.  The  flax  should  be  taken  out  of  Um  ateep 
whenever  the  acetous  fermentation  ia  oomplet^  before  the  pntrid  bi^n^  and  eipote^ 
for  two  or  three  weeks,  on  the  grata 

Witiiin  iJie  laat  two  jean^  toe  haxardoua  and  tediont  proeeoa  above  deaeribed  hoa 
been  attempted  to  be  superseded  by  steeping  Uia  flax  plant  in  Tata  of  watar  artiGoiallj 
heated  to  Iff  Fahr.,  whereby  the  offeelt  are  produced  in  eix^  or  tevent^  bonn  Drying 
by  fire  in  kilns  is  pernicious  alike  to  the  toed  or  ffbrona  prodnee;  aa  in  the  foraier  it 
■*■■ ' n  the  Dutritiona  partielea  that  would  be  absorbed  l^y  the  seed  from  itt 


building  are  four  vats  set  parallel  to  eaeh  other  the  length  of  the  boose;  they  are  made 
of  inch  deal  in  the  form  of  a  parallelogram,  fi^y  feet  long,  six  broad,  and  four  deep. 
There  are  false  bottoms  perforated  with  botes;  underneath  these  aiv  introduced  lb« 


pipe^  croasing  the  vat^  and  having  stopMywks  at  their  entranea,  by  which  the 
nc....  can  be  let  on  from  the  main  pipe  aa  requir<]d.  The  steam  is  generated  in  a  small 
boiler,  wliioh  also  serve*  to  turn  two  hydro-ntraclon,  a  patent  apparatus  used  to  drira 
off  a  portion  of  the  water  with  which  the  flax  ia  saturated,  on  being  taken  from  tba 
vata.  The  flax  is  pocked  into  the  empty  vats,  on  the  bntt  ends,  in  a  half  slopii^ 
position,  precisely^  as  in  the  ease  of  a  steep  pool,  only  one  layer  being  the  depth.  Ihe 
water  ia  then  let  in,  and  a  frame  foatenail  over  the  top  of  the  fiai,  answering  the  end 
of  atones  and  atraw  or  soda  in  tlie  steeping  pools,  for  prevention  of  the  rising  of  th« 
flax  in  Goorae  of  fi^fTnentatian.    This  process  is  now  renoaneed. 

The  aleam  ia  then  let  into  the  pipes  by  turning  the  st«p-ooek^  and  the  water  is  soum 
eighteen  or  twenty  hours  in  becoming  heated  to  the  required  poini,  81?  or  90".  The 
fermentation  then  eommences,  and  no  further  stesm  is  required,  the  action  g<nng  on 
until  the  flu  is  thoroughly  retted,  which  is  In  forty  hours  afterward,  beinr  six^  htm 
the  time  of  the  admission  of  the  water.  At  the  end  of  the  sixty  hours,  ihe  Sax  is  taken 
out  the  water  allowed  to  run  off,  and  the  vat  permitted  to  oool.  The  same  process  i* 
then  repeated  with  freth.water  and  fresh  flax.  When  tokan  from  (he  water,  the  flax 
is  paohed  in  the  bydro-extraotor,  whioh  it  a  ronnd  vessel  of  iron  made  to  revolve  by 
_  atenm  power  wilh  great  velocity,  the  water  being  driven  out  of  the  flax  on  the  pnndpM 
of  the  eentrifugal  ^rce.  Thirty  beets  or  small  handfuls  are  placed  in  this  machine  at 
a  time,  and  abont  SO  lbs.  of  water  are  extracted  in  from  three  to  five  minutea.  A  few 
houra  suffice  for  the  contents  of  a  vat.  each  vat  containing  i  tons  of  flax  straw.  Hi* 
hydro-extractor  only  teporatea  a  portion  of  the  water;  the  flax  now  remoina  to  bt 


ihonrnMr  driad.    In  tmno«r,  or  indMd,  fcr  nx  mcalbi  in  Ui«  jau,  tlili  o«n  b* 
■MDoiplMMd,  H  nnal,  by  ^mading  upon  gnm  land  ia  tha  open  air.    I>DrinK  winter, 
hawavar,  ititpiiiwiirj  to  prorara  otlKr  maan*  of  diriDS.    A  ihr^  *—  "- — '—  *- 
bonw^  miri  with  n 


ling  by 


with  Che  n 


poaad  ^nplj  of  railing*  of  latliwood  ia  £▼•  or  aii  tien  Tha  flax  ii  >^ad  lifi^tlT 
•long  thaaa  |l)el*«*  by  woman,  and  tha  honae  ia  heatad  bj  ataani-pipe>.  Tbi«  bonM  M 
•BpabU  of  drrtog  tba  full  of  one  rat  par  diem.  Tli*  flaiz,  when  dried,  ia  made  op  ia 
baab  or  bandnd%  of  •  aiie  ankod  ht  feeding  into  (ba  braalung  rollera  of  tha  mill 

%,  Ttu  traaMiy  i*  patfonnad  by  an  inatniiiwnt  oallad  a  braka.  In  order  to  give  the 
wood  or  boon  nah  a  degrae  of  Dtittlenan  aa  to  make  it  part  readilr  froni  t£a  harl, 
wbarabj  the  exeantion  of  Iha  proeeaa  it  renderad  ■■•y,  tha  flax  •tould  ba  well  dried  in 
Um  iOB,  or  what  1*  more  auitable  to  tha  late  period  uf  the  year,  in  a  atov^  Snoh  ia 
i^a  atta^ed  tollM  bakan'oTeni  in  OemiaTiV,  and  other  flu-growing  oonntriea..  Tha 
drying  tamparatnra  ibonld  never  exoeed  XiOR  P.,  for  a  higher  heat  makat  it  brittl<^ 
aa^  to  tear,  and  apt  to  run  into  t<iw.  Before  mbjeoting  the  flax  to  tha  brak^  Iha 
itama  ((mdM  bo  cqiuliaad  and  laid  panllel  hr  the  band,  and  the  eDtangled  portiona 
-i..„ii  t.  .,_:_i._j|^  ^^jijj  aooaraa  beekle.  Tlie  braka  bat  one  gancral  oontlmction, 
prinoipal  part^  the  frkma  or  eat^  and  the  tworo  or  beat«r.    In  tiie 


dionid  be  ttraightaned  wilb 
and  aoaaitia  of  two  prinoipal  . 
aimptaat  brakea.  tba  ftune  t,jig.  CM,  i 


a  pleoe  of  wood  oleft  lengthwiae  in  tba  middle, 
ird /,  alto  of  bard  wood,  ii  ftvmad  with  an  edge 


the  flax  italka  laid  trantranaly  npon  i^  aaattering  tha  boon  in  fragments 


Bat  Ihoaa  hand  brake*  are  more  eooTenient  whioh  are  provided  with  a  donbia  etet^ 
or  triple  TOW  of  oblong  teeth,  with  a  doadle  iword    Tbit  eoDitraetion  will  ba  undei^ 


IT  triple  TOW  of  obloDg  teeth,  w 

•tood  bj  inipeeUng^K  H6,  fiST,  SeS.  Fig.  SS6  it  the  aeetlon  of  that  tide  at  which 
the  opcntiTa  aiU;  /;^  IHR  it  a  tcction  in  the  line  i  i,  ot  fig.  666;  aod  fig.  BflS,  tha 
ground  plan.  The  whole  machine  u  made  of  hard  woodf  commonly  red  tiecch.  Two 
plankt,aatid  r,  form  the  lege  of  (he  implrmeiit.  aitmartited  in  a  bea*y  block,  to  give 
the  brake  ■  lolid  bearing;  two  atretchert  d  bind  a  indeflrmly  together.  The  frame  ■ 
aonaitta  of  three  thin  boarda,  whioh  ire  placed  cdgewite,  and  hnve  their  andi  tccorcd  in 
«  and  c.  The  tword  /it  ■  piece  of  wood,  to  ehamrered  from  ■  to  k,  that  it  appear* 
forklike,  and  emlHvoet  the  middle  piece  of  tha  frame ;  iti  centra  of  notion  it  the  wooden 
pin  a;  in  front  ia  tha  handle  \  w^leh  the  operative  •eiitt  with  the  right  hand.  Both 
thelatheaof  theframaand  thowiDflheaword  arc  tharpencd,  from  J  to  the  front  end,  «■ 
ia  beat  thown  iu  fig.  if! ;  bot  (he  edgea  mnet  not  be  too  iharp,  for  fear  of  injnring  tba 
Ui ;  and,  for  the  tame  reaaon,  the  sword  should  not  tlnk  too  far  bet  ween  the  Itthea  of 
the  frame.  Such  band-brakes  are  lahorioui  Id  ose,  and  ollen  tear  the  harl  into  tow. 
Tfae  oparatlTe,  naoalty  a  ramtle.  Id  working  the  brake,  seiiei  with  her  left  hand  a  hnsdla 
of  fla^  layt  it  trenevorely  acroa  the  ftumt,  and  ttrikea  it  amartly  with  repeated  blowi 
of  tht  tword.  puihing  forward  oontinueily  new  portion*  of  the  flaf  into  the  machine^ 
Bbe  begiot  with  the  roolt,  turni  next  roiind  the  tip(\  then  goei  on  tbrcogh  the  lengUk 
of  the  Italka  Flai  ia  frequently  axpoaed  twiae  to  the  brab^  with  a  atoTfrdrying 
between  tha  two  applieationa 

The  brake  maehinea  afford  a  far  preferibla  meant  of  elaaning  flax  than  the  above 
band  tooia.  The  eaaeatial  part  of  tuob  a  machina  conaltta  in  tercral  deeply  flalad 
rollen  of  wood  or  iron,  whoae  teeth  work  into  each  other,  tnd  while  they  ttreteh  oat 
the  flaxen  italkt  batwean  Uiam,  they  breaii  the  wood  or  bMD,  without  doing  tLMnu>  ••#• 


t*  Q>*  hiri  wUeh  h*nd  nMbtniMiH  ttn  apt  to  do.    The  laUowiBg  mar  b«  Twudal  m 
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i>m  bthiad,  wh«n  the  brokra 


Sax  iMUea  from  betwaen  the  raUark  ^le  trva*  i*  ftiniMd  by  the  two  lide  pillw*  m 
walli  0,  a.  vbiili  sra  morUMd  into  tbt  boUom  i^  i ;  aod  »r«  firmlj  fixed  to  it  br 
bruei.  Two  tniureiM  rodi  c(  J,  iMDre  the  but,  t«o  others  if  cf ',  (he  aides.  In  eaob 
at  tbela  B  latenl  arm  *,  it  mortiMd  in  u  obliqus  direetioo ;  a  oroa  bar  /  unilea  both 
km*.  JPif.  STl  (bom  tli«  iiuide  of 
the  left  rade  ot  the  frun%  with  th* 
inbMdiarj  parta  Th*  three  nillan, 
ff.  i,  Ic,  maj  be  made  of  red  bcccfa, 
with  iron  gudgeon^  and  floted  Id 
their  length,  each  of  the  flutes  beii^ 
-^tbiof  an  tooh  broad,  and  ^_lhBdee[b 
The  large  roller  f,  bean  upoo  1^ 
right  Mt,  a  handle  A,  wbleh  on  beii^ 
tDtiMd,  Mte  the  whole  train  in  motion. 
Tka  aide  pattitiooi  a,  i^  are  fumiahed 
with  braaaea  in  whoie  round  holn,  I,  ff, 
fa.  STl,  the  gndgeoni  g  mark.  For 
the  extremities  oT  the  two  smaller 
roller^  there  are  at  a  and  a  bIoIb 
Id  brawi^  ai  maj  be  aeen  in  fig. 
6S».  Within  tha  parUtioo  a,  ther* 
are  morabi*  brasMs  I,  for  the  pirot* 
of  i  and  It,  shown  in  fig.  Sl\.  Eaeh 
brals  ajidn  in  a  groove,  between 
two  ledge*.  A  atrong  eord  made 
fast  Bt  n  to  the  partition  a,  nna 
oter  the  bniM  of  t,  nelt  over  that 
.    -  of  A^   then  desMnds  perpendieolarlj, 

^^■L  and  paasea  (fver  the  orosa  bar  i^ 
t^-J  ^N-fe*  ees  and  870,  This  eonatrue- 
tion  being  repeated  at  both  ends  of 
therollei^  the  rod  k  Innda  both  oorda.  Against  the-  arose  bar  <f  of  the  frsm^ 
a  lever  o  ia  austained,  which  lies  upon  the  rod  n,  and  earrie*  a  weight  p.  Th* 
burther  or  nearer  this  weieht  hangs  toward  the  end  of  the  loTer,  it  stretcbea  the  t/arh 
mora  or  lea^  and  preasea  dt  meana  of  the  bnuaee  j^  the  roQera  i,  h,  toward  the  main 
roUer  g.  A  table  o,  eerres  for  ipreading  out  the  flax  to  be  broken,  and  •  eeeand  one  r, 
tm  tb*  tM^tiM  A  the  atalln  at  their  laaiiiag  frmn  between  the  roUetn.    Both  t^l<« 
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^Mfhjmmmttirm  Ixwkk  to  riagi  of  th«  frwM  j;-«.jkkSWiB<l  rnxmimi* 
(npportad  )^t>i«  movsbla  l«giii,«,  11,1^  64>  and  B7(X  In  wiiif  *b«  mahiia  tk« 
^tfvutin  kn  M  aTMlf  (pr**^  bandhf  of  iu  apoa  *«  UU*  f,  fartrodneMr  Uair  mot 
mtU  with  hu  left  hand  b«t«««B  tlM  nlOmuo  and  i  Uid  tnnw  roand  th«  hantU*  A,  wiU 
tha  right.  TIm  «toiM  **a  flrat  hrohui  batwtit  y.aad  <  than  batwaao  jfaod  A,  and  coma 
«at  apoM  Oe  toUar.  Tba  bandla  la  Borad  altamatair  fcnrard  and  baekwaid,  in 
•tdar  ttat  Iha  fax  nay  b«  mIM  ahanatal;  la  the  «aiM  dtMatioBa,  and  1m  mora 
^atfeotlr  brohaK.  The  booo  falla  dowa  ia  Tary  nail  piaea^  a*d  tha  barl '  remaJM 
opaodad  ia  panaUal  btatdt.  lUa  ihoald  b*  drawn  over  tha  poiDI*  of  a  (ifckla,  thaa 
.teM  Awkaoaplaof  dq»in  aaaUar  loabaorb  aoaia  moiatuT*,  and  aflarwiird  woAad 
•MB  moM  thnw^  tha  mackina,  wfaarab;  Iba  flax  aeqnirM  a  peealiar  iDftncM. 
"Om  adnntacea  oT  Uiia  hnka  oMhina  wa  ahMr  Uw  rollowtng  i—  , 
It  nk«a  op  UiUa  ram,  aad  ftan  it*  aiaqiliai^  k  ahiilj  and  cheapty  coiitiiutad  i  K  m- 
^aitaa  no  Bore  pomr  »  vAf  Uma  tlw  otdinwr  hand-brake  i  it  lean  aoaa  oT  the  Ua- 
Manu,  a«d  grindt  aotUng  axacpt  Iba  boon,  in  eBoa«ioeBee  of  tbe  flaiiiw  oT  the  iclfeis 
going  moch  Irai  deep  into  each  otbtr,  thu  Iha  a«onl  of  th«  haod-brakB  g  it  prereal*  all 
MtakgleBealaDr  khp  Bas,  whence  in  Iba^nbaaquent  heckliqg  the  qnanlitj  of  abon  fihrcf 
■r  tow  it  dimiaithad  t  aad  it  awiyliifcta  Ua  aktning  of  eren  tbe  iborieai  Bai,  whl<h 
aaniMK  be  well  doaa  b)  baad  wachmeti 

The  oaBoiiDBtia*  «f  the  bon  et  tba  tCem^  wbieb  ia  the  okiett  i^  tha  t*«Blda| 
inuiaa,  ean  however  be  paribnned  Ij  tbiaabing  or  beaiisi;,  akhough  ia  Ihii  war  tba 
Wparatinn  of  tba  woodj  BwUar  ttom  Iha  texiiie  Atoea  U  aiacb  laaa  eompletelir  effeeud. 
It  ii  the  pncljec  in  Qcm  Briuia,  iaitend  of 
brasliim,  U  cMpk?  a  wattr-dhTta  wooden: 
awUci,  batwaoi  which  and  a  anoolb  alane  Iha 
lax  11  laid.  .  Ia  Ibat  part  of  BalgiaH.  wbai^ 
the  preparation  of  Iu  haa  been  ilDdied,  the 
brake  ia  Dot  ued,  but  beating  by  nwaa*  of  the 
Aott-Aatnimr,  lo  the  great  UoproTement,  it  ia 
Mdd,  of  tha  fial.  The  Boit-hmmmtr,  Jig.  579,  i* 
a  wooden  falocb,  baring  on  ita  vnder  race  cbait- 
ada  Of  flaliaga,  S  or  6  linea  deep,  and  it  it  fixed 
lo  a  long  beat  jtalTs  at  handle.  Ia  uiing  it,  a 
bundle  of  Ibe  dried  fiai  Ualka  ii  aprewl  eTenlf 
,.  upon  the  Boor,  IhMt  powerfDllT  beaten  with  ihe 
hammer,  Gitl  at  the  roota,  next  at  the  pointt, 
and  ludy  in  the  middle.  When  i^t  upper  inr^ 
ibce  hai  been  wfil  beat  in  thti'  way,  it  ia  turned 
over,  that  the  ander  lerfaee  may  get  ila  Inrn. 
The  fl«i  ia  then  remored,  ani^  well  Ibakcn  to 
Tree  It  lixan  the  boon.  \ 

Bt  the  brake  ot  the  hammer' Ibe  whole  wood  it  vrer  aeparaiad -from  the  tftille 
Ibro,  bat  a  eerlain  qnaailiy  of  chaSy  tlnff  adhetta  to  theni,wlileb  in  removed  by  another 
operulon.  Tbit  eootitta  either  in  mbUng  or  thaking.  The  nbbii^  it  mneh  prnetiMd 
in  Weatphalia,  and  the  ne^ftboring  dialdet*.  In  thii  procen,  the  opaative  laya  the 
rabbins  apron  on  a  piece  of  dremed  leatber,  one  loot  efiiare,  upon  her  hnee ;  then  aeisea 
a  Irandle  of  flax  in  the  middle  with  her  left  liand,  aad  icraprt  it  ationglj  with  the  AiUf- 
kmft  held  in  bar  right,  fig.  573.  Tbit  loot,  whieh  eoniitit  of  a  wooden  handle  >,  and  a 
this  iron  blade  r,  with  a  hhint  and  eomcwhit  bent  tdjie,  acta  admirably  in  cleaning  and 
alto  in  parting  the  fllamenla,  withoal  eaoiing  ni^Ieia  wute  in  flu  prerionilT  well 
bMcen. 

Tba  winnowing,  wtiieb  hat  the  Tcry  tame  ob^  aa  the  rabbiof,  It,  bowarn^  nweh- 
Bon  generaHy  niopted  than  the  latter.  Two  distinct  pleeea  of  appatatua  belang  ta  it, 
■amely^  IIm  tiring-tloek  and  the  nring-kid/t.    The  firtt  eonaittt  of  an  nprfght  baud  wbh 

aroove  in  ili  tide,  into  wbieh  ■  handfVil  of  flax  it  to  placed  that  It  hangt  down  over 
r  the  tarbee  of  the  board.  While  the  left  band  holds  the  flu  fatl  aboTe,  the  rtgbt 
carriea  (be  ewiag-lnilh,  ^  nbre^ahaped  piece  of  wood  fhna  It  to  3  fbet  long,  ^aed  to 
■i  edge  an  the  omm  tide,  and  imrkled  with  a  handle.  With  thK  haife  ibe  flax  is' 
tn-odc  parallel  lo  the  board,  with  perpendienlar  Howa,  to  at  to  teiape  off  Itt  woody  taperi- 
Ika.  Tb«  breadth  of  the  tWing-knUe  ia  as  important  eirearatlaneet  when  too  narrow  it 
ea*3rea»et  the  lai  lo  twlit  roand  it,  end  Aereby  tears  away  a  portion  of  the  Ibrca. 
Vfaen  8  or  10  inebea  broad,  it  ia  foand  lo  act  beat  EniTea  nude  of  iron  will  DM  tatweiy 
Ar  they  injttre  the  filaments. 

Figr.  674,  6f6  show  the  beat  ea&Mreetioa  of  Ihe  swing-atodc.  The  boaid  a  haa 
fibiU  haseaheaTy  Uoek  ofirood  b,  span  which  two  upright  pint ««,  aie  llxad.i  The 
hBnd  /,  whieft  it  Biretchcd  "between  tha  pirn,  Krrea  lo  glide  tbe  twh^Jinife  bi  if*.' 
amenentt,  and  prereni  the  operative  ftom  woonding  hit  feel.  Tbe  andcr  edgt'Of  Iba. 
fhwee  e,  apon  wbieb  Ibe  Au  eomt  to  be  laid.  Is  eol  oUiqnely  and  ro«adad  elf  f tea  * 


Mfit.Kt}l  tbMWapMW^thUtlMnriiiHciMCi 

•CMnjarrUn  lax. 

fig.  Sr%  niUblU  tkaOrtidr  ■  tfTf  conTniient  fnrpleUMt  «h)eb  ii  nBjdorcd  k 
BrigiiOT  hwieadef'lbc  nrinir-lntifc.  It  b  a  MrtiT 
woodtt  liatebel,  vfclA  It  ml  ibom  two  tiaet  IfaMk, 
•Kd  Bt  tb«  «dn  I A  It  Tedaecd  m  the  tJuetntM  oT  Uw 
UekoTkliilib.  Th«  ly  k  ghM  fcree  Kt  ibe  Uow.  ' 
and  pwtiiai  (ke  tod  In  aa  npriflN  poailkM.  Tbt 
(hon  Aal-t>reMtd  bifw  i  I*  flwd  la  IhM  aide  of  Om 
l«ar  wUek  M  Wotfei^  !■  turaM  fiMn  (ke  ■wiagi^Wfci 
«ad  it,  BOrfOTBT,  tkUcned  with  •  «a«lea  |iia. 


n-iutte  ^gahMttpi  a^ni* 


tort  oTlow,  br  wparatiDK  m 

fibret  Wm)  (bote  that  bappm  ivniDin.  mHwiria 
Oicd  R>r  Ibe  Infetior  qnaHtlia  aT  MekiBt,  b«tag  Hbad 
with  manr  woodf  fbr«i. 

W«  may  ia  neoeral  eMiaiate  Aat  100  poaidt  a# 
the  ilaUit  oT  retted  hi.  laben  in  Iht  diy  alaM,  afttd 
rrom  46  to  48  ponadt  of  brofcea  Bai,  oT  -which,  ia  Iks 
ff  «r  teateUDf,  aboal  24  ponndi  of  flax,  with  *  or  10  iKiODdi  at  Miaicb  law  are 
ahtalned.  The  iMt  It  kaoa-waite.  Tbebreakiaf  dTIOO  pomdi  tTttinta  raqttlRi,  la  tha 
anllnary  i«ai  ae  oT  a  double  pnicett  hjr  baed,  aboal  S»  koont  aad  «ilh  tkc  abon  te 
■Bribed  ■adriae,  fhM  17  to  18  hoan.  To  tcoteh  100  pooadt  of  brokea  Aai  deaa,  130 
koun  oT  btor  an  nanind  br  the  OermaR  twingim  niethod. 

Mr.  Bendf  BbMiM  a  patent  In   1819,  Dm  eeflaln  owebiaerT  Tor  br^aklMC  tad  |a«- 
— ■- -  *  "'     -*—  "     -^  maae  flilbef  eC 


M  deeeripUon  bete.  '/If.  &7T,  &&  iiA,ittbe{r«U(^ti] 


_,___d  withngaid  loeub  other  mW  hare  eonildcrable  plar  belweea  them,  i» 

10  dmit  the  qaantity  of  flax  Man  which  it  hiteodcd  u  be  brokm  aid  prepared.  Tha 
■pper  piece  a  oT  the  machine  which  caniea  the  appv  eoaietl  roller  ■>,  ia  fiiad  «r  afc- 
taebed  to  ibe  main  frame  ^  x  a  a  by  ilroog  bin;**  or  an;  oiher  moTsaUe  joint  at  a,  and 
ndt  at  iroa  or  other  tuffleiMllj  ttroog  laaterial  i  h  k  it  atlaehed  tt  ii«  upper  end  br  « 
Mnl  10  Uie  lop  piece  ■,  lhroi«h  a  hole  neor  i|  tad  it  jxed  at  iU  lower  end  if  another 
joiat  X  lo  Ihi  treadle  or  lever  k  l,  whkh  lami  npon  the  joint  or  bingei  h.  A  tpiinfc  «r 
vaight  (bal  the  fortaei  it  preTerable  Ibr  auor  rtMou)  It  applied  lo  the  machtna  in  laeh 
■anner,  that  ita  teiioa  will  tlwajt  keep  the  npper  piece  i,  aad  eonteqaenilf  the  appac 
MllCr  D,  in  an  denied  or  nlenl  potition  nhof  e  Ihe  rotlen  ■  aad  c,  whea  the  nacUae  ii 
MlbiMtiooi  andofeoarte  Uie  end  I.  of  the  treaiUe  will  alto  be  raited,  which  adniltof 
tba  Aax  lo  be  werked  being  inlroduced  between  ibe  Ki11m>  vis,,  aver  the  two  lowM 
lalrra  i,  £«  "^  aoder  the  npper  roller  d  [  inch  a  tprian  may  be  ap^ed  in  a  lacietr  ef 
«a)ft,aa  belwaM  Ike  toppieoe  i^  and  the  lop  orplatTonnor  UwaMAiaeat  >|  mA 


v^ani^  ^  Mi^nodar  tha Opptf  rollar  »;mi«Ii  aapHiwina5b«sppR*dhaTBHatjof 
vftji,  u  b«twMD  the  (op  pieoa  I,  uid  the  top  or  piktfonn  of  tha  msctJna  at  h  ;  or  it 
_..>  k.  .  .<~._n  ...;_i  _.'..  ....j-^  v.^ni.  :<.  nr.Hu..  ...I  b^..^  •"*'i«  platforw  whlla 

rn  at  o,  or  it  maj- 

-- 1-   -  ,  -        n  e»«rj  oaaa  ita  rtfangth  moat  ba  no 

BMra  than  vill  b*  juat  aaAoiaDt  ta  ralae  the  Qppar  roller  D  abont  tvo  uioha*  from  tlia 
lower  Tollar%  otiiarwiat  it  will  aoeaaioii  tumaeaMary  ladgua  to  tba  panoD  working  tiM 


vaji,  aa  oaiweaa  cue  top  pieoa  i,  aoo  loe  rap  or  piauonn  oi  cna  macblna  a 
nay  be  a  atrong  apiral  wire  apriog,  havEag  ita  upper  end  EHtenad  to  the  platf< 
it*  lower  extremity  ii  fixed  to  the  rod  a  h,  ronod  whldi  it  caila  aa  ahown  at  o, 
ht  idaead  ondar  (ha  and  L  of  the' traadle  ;  but  ia  every  oaaa  ita  itrtDgth  a 


n*  nwDDar  of  niing  It  i*  m  IUIow*  :  tlie  upper  aad  lower  rollah-balne  aapatrntad  aa 
■foraaaid,  a  ainaU  tiaaafol  of  dried  Aa*  or  bemp  *t«iiia  I*  1«  ba  introdDe«d'batwaaD  thn^ 
asd  bald  extaDdedbythatwohaod^>liiletban>tIaraBMbroi^t(ogetbarbytlieprea- 
•nt*  of  (be  loot  opoo  the  traodla  l.  fliia  preaanre  baiog  aontunad,  Uw  flai  or  faemp  la 
to  ba  drawn  baekwarda  aod  brwarda  by  oia  banda  batwaan  th«  roUera,  in  a  direoUon 
at  ricbt  anglta  to  their  axti^  and  OTentoaily  withdrawn  by  pulling  with  one  hand  only, 
n*  HMt  ia  now  to  b«  ramoTad  until  (be  flai  or  b«mp  ia  again  replaetd,  and  aaeh  end 
i«  tiiia  wa^  to  ba  drawo  Mvaral  tlma*  throogh  the  iiiaelun<^  nntilfueh  anda  are  reapeo- 
tivalj  flaiihed. 

By  a  (uooeaaion  of  theaa  operation^  naiog  the  proMiire  of  the  foot  npon  L,  aaob  Utna 
that  the  flax  or  bemp  ia  iatroduead  batween  the  rollera,  and  r^;n1atinir  aaeh  prevora 
Mcording  to  the  pti^raaa  of  the  work,  tba  flax  or  ht.mp  vill  aoon  ba  inffioientlv  worked 
and  (1m  fibre  brought  into  a  clean  and  diridad  atate  ot  for  bleaehlng;  or  if  it  be  ra- 
aoired  to  apis  it  in  the  yellow  atale,  it  may  be  made  luffloiantly  fine  by  a  longer  eon- 
finnaliaD  of  the  laiae  proocaa,  puOicolarly  if  worked  between  fbe  Bnaller  enifi  of  tin 

Indeed,  the  (n>aratIon  may  ba  eommenced  and  eontlniled  for  aome  time,  with  th* 
larger  part  of  the  rollera,  and  flniahed  with  their  amaller  enda ;  and,  in  thla  point  of 
view,  the  inrentioa  of  oonieal  ralleri  will  be  found  both  eonTenient  and  naefal ;  for  aa 
the  flatea,  groovaa,  or  teeth  tary  la  their  diitance  from  each  other  at  all  pointa  between 
tbe  larve  and  email  end^  ao  it  becomea  almoaC  impoaaible  far  the  workman  to  draw  the 
fliu  orhemp  through  aneh  rollera  in  the  aame  track  ;  and  thua  the  breaking  of  the  boon 
Buat  be  much  mare  irr^ular,  and  th*  fibre  will  be  much  more  effectually  iMeaiued  dian 
it  can  be  by  the  flutea,  groovea^  or  teeth  of  eviiodera,  or  other  aneh  oontriTajiae*  Ikinnarly 
emplofed;  baeauae  Ihay  woijd  probablv  fall  freqaeatly  apon  the  aame  polsta  of  the 
ibre*.  If  it  i*  intended  that  the  fiai  ahall  be  bleached  before  it  ii  apon,  than  the  aeeond 

paitof  Kr.  Buudy'i  inveDtioD  may  be  had  re *"  —'-'-'- -■-"-' '- 

traya  or  cradlea  in  tba  water,  or  oUur  fiuid  i 
nannar  bllowin^  Tii. :  Tbe  flax  or  hamp,  aft 
Difn'hi"f.  ahoald  be  divided  into  amaller  qua 

iboold  be  lied  looealy  u  the  middle  with  a  i „ j 

eaadle^and  then  be  aoaked  ia  eoldaoftwatarfora  day  ortwa  whan  eaeh  par«eldioald 
ba  worked  aeparatelv,  while  wet,  through  a  nuehine,  preeiaely  aimilar  to  that  already 
deaeribed,  except  only  that  tbe  rollera  ahould  be  ejlimfrical,  aod  made  entirely  of  wood 
with  metal  axlea,  and  the  teeth,  which  will  be  parallal,  ahoold  be  aimilar  in  form  to 
ILoaeahownin  aeetion  at  4  ify,  6TB.  Saeh  operation  will  looaen  the  gluten  aadoolouring 
Blatter,  for  the  rinaing  and  wringing  whiefa  moat  follow.  The  flax  muat  then  ba  again 
diapoaad  in  a  flat  aod  antooth  manner,  in  anch  traja  or  cradlaa,  and  anee  more  aet  to 
foaJt  in  anlBdent  aoft  water  to  oovn  i^  in  whieh  a  email  quantity  of  aoap,  in  tbe  pro- 
portion of  aboat  aereu  pounda  of  aoap  to  each  hundred  weight  of  fla^  haa  been  pro- 
rionaly  diaaoUed,  and  in  thii  atate  it  ahould  remain  for  two  or  tlirae  daj*  longer,  and 
Iban  be  finally  worked  through  tbe  maehiiMk  rinaed  with  ohar  water,  and  wrong: 
whieh  will  render  it  aufficiently  white  for  mort  purpoaei, 

Catjliu  btprepartd  mtkatit  rtitingf — The  waate  of  time  and  labour  in  tbeateeping 
of  Oai ;  the  dyeing  of  the  flbrea  eonaequant  thereon,  which  mnat  be  undone  bj  blaacb- 
ingj  the  danger  ofinJQring  tbe  Btapla  by  the  action  of  putreaeeat  water;  and,  laatly, 
the  diminiahed  value  of  flax  which  is  much  vatei^rettM,  are  all  ciroumMancaa  which 
have  of  late  yeara  aoggeated  the  propriety  ot  aopeiaeding  that  prooeaa  entirely  by 
■Mebanieal  opefationa.  It  waa  lou  hoped,  that  by  the  employment  of  breaking 
machine*,  (ha  flax  merely  dried  oould  be  freed  from  ita  woody  parbclea,  while  the  tex- 
tile filameat*  might  be  aufflciently  aeparated  by  a  aubiequanC  heckling.  Experieuce 
haa,  however,  proved  the  contrary.  Iiie  machinei^  which  conaiated  lor  the  moat  part  of 
fluted  roller*  of  iron  or  wao4  though  expenaive,  might  have  bean  expected  to  aeparate 
&t  ligneon*  matter  from  the  fibrea ;  bo^  in  the  ftirther  wnUng  of  Uia  flax  no  advan- 
tage waa  g^ned  over  the  water-retting  [woaeaft 

1.  Unretted  flax  reqalrat  a  eoniiderably  longer  time  br  breaking  than  retted,  ohdaf 
the  employment  of  the  aame  manipnlatiuna 


la  in  the  moundar  of  lign«aii*«r 

„         ^  jrn  miut  b«  e»ento«llj  reniovri 

Id  th«  bleaching  prooauitlia  Vkteruid  thealkalioa  Ijeatabe  awajthst  maCUr,  ao  Ihit 
the  weight  of  t"*  bleached  fibre  ii  cot  greater  trom  the  Dnretted  than  the  retted  Sax. 
t.  The  parting  of  the  fibrea  ia  the  unretted  atalki  is  imperfectly  effected  by  the 
heokling;  Iheflaxeithei  reioaiiu  eoaner  aa  compared  vith  the  retted  att[cla,  aad  antmla 
a  ooanet  thread,  or  if  it  be  made  to  receive  greater  attenuation  bj  a  long-continiied 
heoUiD^g  it  yields  iLcomparably  more  torn  filameDls  and  tow. 

4.  The  jam  of  unretted  flax  feeli  harder,  lea*  gloaay.  and  ronghar ;  and,  od  accoant 
of  theie  qualltia^  tunii  ont  wane  in  the  weaiing  than  the  rett  ad  flax.  Kor  ii  the  yam 
of  unretted  dai,  whether  unbleached  or  bleaohe^  in  any  degree  atouter  than  the  yam 
of  the  retted  flax. 

5.  Fafarioa  of  unretted  flax  reqniro  for  eomplete  bleachicg  about  a  aixth  leaa  time  and 
materiak  than  thoae  of  the  ratted.  This  ii  the  aole  adrantage,  bnt  it  ia  more  than 
oouaterbalanced  by  the  other  drawbacka  above  apecified. 

The  fortuning  operaUonB  having  brought  the  flax  into  the  ordinary  flbroui  meichan- 
table  etato,  auitabU  for  Iba  epinner,  it  now  remaina  to  paaa  through  the  following  pro- 
%,  by  which  it  ia  maDobotored  into  yama  for  eale  or  uic^  via,  let,  beclding,  2nd, 


preparing,  3rd,  apinuin^  4th,  reeling  Hth,  drring,  and  eth,  making  up. 

&  EtekUti^  The  operation  of  heekling  baa  for  ita  objecU,  let,  that  of  combing 
or  alrsi^tenlDg  the  filaiiienU  entangled  aa  coming  from  the  Bcntehtng.  3d,  that  of 
•plitting  then,  with  a  view  of  leaaening  and  eijoalizing  their  size.  In  accomplishing 
toBaa  otyecla  the  materia]  is  ansvoidablv  divided  into  two  portiona.  The  long  and 
atraight  Ghrea  couatituting  the  first,  oaUed  "line,"  and  the  abort,  broken,  and  coofneed 
of  tbs  seoood,  "  tow."  Both  the  line  and  tow  are  capable  of  being  spun,  but  the  line  ia 
tnuoh  the  more  Taluabl^  .being  uiad  for  the  better. deacripti one  of  yam^  dc,  with 
greater  facility  than  the  tow  for  the  inferior.  The  aim,  therelbre,  of  good  heckling  ii  to 
produoe  the  larger  proportioo  of  lioe  from  ■  given  quantity  of  flax,  the  attainment  of 
whioh  leaves  much  soope  for  care  and  jadgmen^  whether  the  older  method  of  beck- 
ling  by  hand  or  the  mote  r«cent  by  machine  ia  adopted.  In  hand  hrckling  the 
inatnimenta  are  a  comb-tasbioned  tool,  called  the  litelcU  or  kacklt ;  a  surface  studded 
more  or  leaa  thickly  with  metal  pointa,  Dalleil  heckle  teeth ;  over  which  the  flax  is  drawn 
in  auoh  a  way  that  the  above  three  required  operations  may  be  properly  accomplished. 

The  heoUes  ordinarily  naed  for  hand  heckling  in  thia  country  are  in  the  form  of 
rectangular  parallfllagTua^  praaenting  a  line  of  T  incbee  towards  the  worker  and  4  to  S 
tnehefdeep.  The  first  too)  emnlojed  la  called  the  "rafTer,"  the  Dioa  of  which  are  aboQt 
I  inch  square  at  their  base,  and  7  inchea  long,  and  brought  to  a  fine  point ;  the  second  ia 
the  "common  EL,"  which  ts  always  used  after  the  "ruffcr;  then  the  "fine  8,'  the  "10,'  the 
"  1^"  the  "  IB.'  The  pina  of  all  theae  tools  are  aimitarly  placed  to  those  of  the  ruffer, 
but  are  aomewhat  shorter  inlengthand  are  more  slender  as  the  t«ols  increase  in  fineness. 
In  all  these  tools  tbe  pins  are  hdd  in  wooden  stocks  of  abont  {  inch  in  thicknees  and 
oovered  with  aheet  tjn.  lliia  sheet  tin,  throogh  which  the  pioa  are  driven,  helps  to  snct- 
Dort  them  and  prevent  the  wood  &om  splitting.  These  tin  covered  slocks  are  only  of^a 
[y  for  the  extant  of  pina  emfdoyed,  and  are  themselves  screwed  lo  other  fairer 
pieoes  of  board,  a  little 


longer  than  themselvea, 
and  by  which  they  ara 
ultimately  fixed  to  the 
heckler'a  bench,  inoliniiig 
aomewhat  backward  with 
their  pointa  from  the 
worker,  and  a  sloping 
board  hehind  to  prevent 
the  flax  entering  too 
much  in  the  pini^ 
Uins: 

/v.     B78.     and     view 

lit    a    heckle ;  fy.    SBO. 

*  BSl         froDt    view    of    heckle ; 

Jig.     set.      heekle,      &«. 

fixed  np  fcrvotkii^  «plM:  A  tin  oovered  atoek;  «ibimd>tioii  board ;  rf  beam  of  labia 

or  beo^ ;  <  baek  board ;  /  table  to  reedve  the  tow,  Ao. ;  a  hand  of  workman.    Stich  ii 

the  fona  of  haek^  naed  in  E^^land,  and  alto  the  munei  vuy  »n,  of  whateTW  deaodp- 

lioi^  fixed  (or  work 

Digilll,;  J,  Google 


h^ 


In  OBrtnuiT  t^fl  Mumaiit  WBttni»i 
tion  or  Ui«  b*<lU*  ii  the  faUvwJBE ;  <m* 
j!g.  6M.)  fig.  682.  ia  the  groimd 
pIao,>Bdj^.68S.J*thau<]ti<n.  Upan 
kn  cbloDB  plank  a  i,  two  oinnlw  or 
■qnare  bTo«ki  of  vood  c  kmI  d  ara 
fixed,  in  whicli  the  heoklF  Uotli 
ftaod  upright  To  gi*a  UiMa  a 
flmer  biud  the;  are  tttusk  into  holM 
in  ■  bran  or  iron  plat«;  «ith  vhtoh 
]  thenppernirfaocoFcaodfjiaaoTvMd:. 
Both  tMcklea  may  be  either  aao- 
;  thatia^theWethoftl 

—J , — „ , ipleteprepkntionof  tl 

X  reaiiTree  tbritiprapertreaba«Dt,atwt>foIdbe«Uingj  one  npon  the  eoane,  and  oi  . 
npoD  the  6ne  heckle ;  naj,  wtaetiwee  t  or  4  heckle*  are  euplojed  of  progreMiTe  flnaoeMi 
llie  heckle  teeth  are  nnall j  made  of  Iron,  oecaaonallf  of  itee),  and  fram  1  to  S  inohc* 
tone.  Heir  pointa  moat  be  verV  diarpand  Hnoodi,  all  at  an  eqnal  laiel,  andmiiataU 
graanale  Tgiy  evenlj  into  a  ejlindrie*!  item,  like  tiiat  of  a  tewing  no»dl<^  withoot  tav 
frr^nlartt;.  The  (ace  of  the  heckle  blook  UMt  be  nailafinfy  boMt  with  teeth,  wUch 
ia  done  bj  different  arrangementiv  torae  penone  eetUbg  tbem  in  ■  circle,  and  othen  ■> 
parallel  rowi.  Hie  coane  heoUa  b  fnmiAed  with  teeth  abowt  aae4anth  of  u  i>eh 
thick,  one  and  a  quarter  of  an  Inch  long,  and  taperinc  l^om  tlie  middle  into  a  Terj  fin* 
point  In  the  centre  of  t^e  cinmlar  heohle  (a  a  tootS  planted;  the  reat  are  regnUrijr 
•et  in  H  aimilar  concentrie  elratei,  of  which  tiie  ontcmott  is  fif  indie*  in  diimiatw. 
Tha  fine  becUc*  oootain  no  hwer  than  1,109  tcetiL  lii«t«ad  of  making  the  jroinla  of 
die  teeth  roond,  it  ii  batter  to  make  Hiem  qnadrangvlar,  in  a  rhombna  fcnn,  in  whiek 
aaae  the  edgea  aerre  to  aeparate  or  dlaaeot  the  fibraa. 

The  operation  of  mannal  heckling  ia  afanple  in  pdnelple,  alttioagh  it  raqnire*  mneh 
oiperienee  t»  wnnire  deiteritr. 

lie  worknaD  baving  fint  diTided  the  flax  into  hindfuk  or  itriek^  of  whitb  theni 
•re  SOO  to  400  to  ^  owt,  prooeedatomtponeaallally  ■praadaapoaiblabeiwMnhia 
fereflnger  and  thumb,  bj  abont  ita  tnldale,  and  wind  the  top  end  round  hla  hand  in  order 
the  better  to  preTent  tlie  dipping  of  the  flbrea ;  he  then  begina  by  a  areolar  awing  of 
hie  arm  to  taah  the  root  end  into  the  heckle,  taking  oare  to  eommenee  a*  mm  the 
oitremity  ai  poeaible^  now  aid  then  ejecting  the  fibre*  by  hddinK  hia  left  haad  Id  (Mmt 
of  the  tool,  tomins  tfaaatrickfromtinietotfane;  be  timagradnally  works  np«*'naara* 
paaib^  to  hIa  right  hand,  when  he  aeiHa  tbe  Aiffed  part  of  the  itrick  aadboldait  in 
the  tame  manner  a*  at  fint,  and  proceedi  by  ainiit*r  treatment  U>  "  mff  "  tii*  top  end  i 
when  tbla  ii  flni^ed  the  "raffed''  work  iataken  to  the  Miti  called  a  "common  g,"  the 
pine  of  wbioh  are  oiDch  akiacr  placed  than  those  of  tha  Tufler,  and  ve  only  4  or  k 
mche*  long.  Thia  "8"  ia  alwa;^  aaed  after  the  raffer,  but  from  it  tha  woA  can  ba 
taken  to  anv  of  the  finer  toola,  tIil  8,  10,  IS,  and  sonetimea  IB.  It  ia  nanal  and  battw 
todiaaa  botli  eodaorereaeh  tool  before  takmg  tbe  warii  to  the  aaat  3^f>ina  of  all 
tbese  took  kra  4  inabet  long,  i>  order,  a*  waa  aoppoaa^  to  have  nffldnt  i|iring.  1)$^ 
bx  ta  not  laahad  into  them  ••  Into  the  nifhi^  nrither  aia  the  eada  re^nired  to  Wft 
woand  round  the  hand.  Btit  the  root  end  of  tb*  0«x  i»  always  th«  one  lo  be  fiiat 
worked,  and  the  backUig  begun  at  nearly  tha  extremity  of  the  atriek,  which  on  beii^ 
AsvD  throagh  the  heekb  is  reeeiTed  bv  tbe  Ml  hand  of  th*  woritnaa,  asd  bj.it  sar- 
vied  back  and  laid  upon  tb*  back  board  and  orer.!^  point  of  the  pId^  for  tfi*  rMigl* 
•f  iodioation  of  tbe  bedde*  and  *  alight  lowaring  of  the  li^t  hand  cansea  it  U>  «iit«r 
lOffleiaBtly  on  being  drawn  brwanL  As  it  is  impoaaiUa  to  rsff  or  dieaa  entirely  up  to 
the  hand,  when  the  hold  ia  ohanged  in  either  onensUon,  there  must  of  neoeaaiW  beleft 
a  e*rt«ln  apaoe  to  be  r*paa«d  through  tlie  tools;  this  is  called  the  "sbift,' W  tha 
ksa  lai^  that  if  required  (or  Om  purpoae  the  better  for  the  yield  cf  lime.  Tha 
nwmeroos  loag  fibres  that  ellp  frons  the  driok  in  mffli^  wist  be  oollactod  and  drawn 
from  tb*  mass  of  tow  attaebed  to  them,  whea  Aey  ean  be  rclaid  in  the  aUisk,  or  kept 
tobodrassii  aeparalely  andar  tha  name  of  "aheit^"  and  from  tisM  totimatbe  diort 
4far«s  or  tow  atJokJug  to  the  toeth  of  the  finer  tools  are  rwnorad.  'Wh*B*r*r  on*- 
half  of  the  Inwth  of  tk*  straks  of  Bhi  Is  tnekM,  it  is  tUMd  round  to  beckla  tk* 
•ther  hal£  Thia  prooass  is  repeated  apon  eadi  haekle.  From  100  poauds  of  wall- 
eleanad  fiiax,  about  4B  or  AO  pounds  of  heckled  lin«  may  be  obtained  bv  the.  band 
labonr  of  11  honrs ;  the  rest  DeiDg  tow,  with  a  amall  waste  in  bony  paiticlea  of  dust 
The  pmeasi  is  «oatlnaB<^  till  by  auefnl  haBdlioB  little  more  tow  is  fonnedi 

To  aid  the  beokle  In  aplitUng  the  fllameat^  three  methoda  hsTs  been  had  reoonrae 
t* ;  baatJUK  bruahlag^  and  boiEng  with  aaSLp-water,  or  an  alkaline  lye. 
BMii^lai  Mtiiar  after  it  is  completely  Mekled,  or  betweaa  tbe  first  and  aecond 


. 4  tvuUd  ODD*  round,  iU  Mdi  biing  wonad  about  with  Ihad  tfarwdii  and 

tWt  hMi,  M  it  i*  Mtllcd,  b  thaa  b«at  bj  a  woodra  miJIat  v^oa  m  block  and  repaatadly 
tanMd  r*ud  till  it  haa  beaom*  bot  It  la  nazt  loOHnad  out,  ud  nbbad  wall  batwMi 
ftahasdii  11wbrfiihii^itDal«MaTei7]>rop«raparatioQbrp«Ttwatli«Baiiiitaflaa 
lllanMnta.  aihfrtiltf  aad  atienfthMiu  it  withoat  nak  nf  t6ariu  tlw  Bbraa.  Thia  pr«- 
•aai  nqnlna  in  l«ol%  naraW  a  atiff  bmah  mad*  of  awiAt^  Briatle^  and  a  amootb 
boardL  ■  bat  low  and  1  foot  okmm^  in  whiah  a  woodaa  pin  ia  mada  tuL  Tbe  and  of 
tba  Bm  ii  twiatad  two  or  thraa  Umaa  nnind  tliii  pin  to  hold  i^  and  than  bnuhad 
tiuw^[fa  Iti  wbolelangth.  Well  haekled  flax  aidbr*  no  loat  in  thia  opaiation ;  nn- 
haeklad,  oalj  a  littla  tow;  vhiok  ia  of  no  iHMMtqTHnaa.  aa  tha  waata  la  tliarebj 
dimkiiahad  in  th*  following  prooaa^  A  ey lindrioal  brnah  timed  W  maehimrj  mint 
b«  emplojad  bara  to  adrantaga,  Thaaa  bara  baan  triad  in  aataUittmanla  for  naabUM 
^Inniu  but  not  Ibnad  adTantanooi. 

ThaSoiUi^offlag  whli.pofMfclya  aloB*  or  with  lya  and  aoaftdiaaolv«e  that  portion 
<rf  tba  ^oliaoaa  aaoMit  wbiab  baa  niirtad  tba  rattii^  ooBpIataa  tbeaaparatianof  tba 
flbra^  and  «m  tbarafera  twpoaad  a  food  praatiaal  naaiM  td  inproriag  ftas.  Vlian 
it  ia  parfoimad  apoa  tba  haoClad  AbtM,  a  aD^aaaataij  braifaing  ia  ra^niaita  to  &a« 
it  boM  th«  dwi;  aeapj  partich%  Aa,  but  tbia  alae  ia  bow  abandoMcL 

JTmMm  AmjUIm.— lAa  iatJMatad  abov^  tba  sbjaat  of  all  haekling  waa  that  of  pro- 
daaincagoodjiMdof  Una  wUb  tawaofgoodqnalit*  Mint  ia  tony,  traa  ftom  brokoi 
M^btfiW*^  HUMM  Md  kncA:  tba  aara  and  attaati.  ■  to  do  tbi^  tontbarwitb  tba 
c^anta  aad  Maoaruia  NMlta  of  tba  indiridaal  akill  of  workman,  nifed  nanu&ctnram 
ta  tkaa  ttnoa  to  atttm[A  tba  aatabliabmaut  of  maebinaafbr  drawBf  Sai  na^oiaall;. 


m,  and  draw  it  witb  aoitabla  foraa  and 
'  ratbar  pr^ndioM  aa  tbaj  maj  aow 

.  rttamptatoaiuMnadabaadba&liBC 

lika  tfcaaa  in  Haay  atbarudartakinf^  lba«^  partiall7  litToanU^  wara  np«a  tba  wboK 
ioaawhat  diMOtiragiBg :  in  attaining  oaa  pout  daiirad  utotW  one  waa  loai  for  too  mvA 
itai  dapwidad  npon  tba  oar*  and  aHentioa,  if  not  opon  tba  aetnal  lUl^  of  tba  attaedanU. 
Thardbrat  a  roTlaw  al  iboaa  maabinaa  tbat  laally  aawa  into  oa<ntiou,  to  a  tofn  orl«an 
Untad«dant|  aa  waU  aa  a  di^t  MBtion  of  aaaa  of  tboaa  pataatat^  b«t  Barer  ptddtoly 
ihowa,  aar  nat  ba  naabaa  aa  a  la«OB  for  praTantlng  a  rq>atiti«  of  Ibina  ahWr 
kacnri^  aa 'Wall  aba  In  illiBlnting  tba  atapa  bj  wbiob  ttaaa  a«at  pr^ndioaa  bara  ba«a  «- 
doallvoTwooma.  TbaflntbBakUnKinBaliiBaiaTantad.«ratlaaBtpnbUabad,  vaao^od 
tba  'Patar,'  aadwaabtaadad  to  wtiUtoaaeloMlyaapaaaible  tkamoratnanbaf  tba 
band  beobUa.  In  aowmfaiag  tba  worL  tba  flai  waa  fliot  divided  iatoanall  ooaTaaint 
portioBa  or  handAd^  of  abo«it  ft  onnaaa  aaah,  oallad  "  atriob%"  and  wbid^  babra  balaa 
taken  la  tba  maabinav  wan  lUsbtly  atral^ta«ad  and  diaaaad  ovar  the  ordinary  bud 
-raffu'.'  Baabo(tb«Baatriaba«»ati«Hiplaeadbe(w«eaapaiiorab«rtiraBb<in,oiM 
4l.tbaiabavhaTiag  an  iadaatatioa  along  itamiddl^.  aad  tba  otbar  a  ftrmtnilinr 
^Jaatiaa  I  *n^  lAan  tightanad  tagatbar  by  MTMa  4  iaabaa  ayart  (nab  *  le^tb  beiM 
aqnal  to  a  band'^aoUar'a  gnupl  tba  flax  waa  Annlr  bdd  wbib  ejtptiaed  to  tbt  Miio*  ac 
tbaheakla^ftbiipairof  ban  witb  aoiewa  being  ediod  a  "bolder").  ThiabaJdarvaa 
idad  Mn  movable  laTon  over  a  tmaaatad  rtttaagilar  orUndar,  npim  tba 
.>a^w  oC  wbiob  wan  Bud,  at  a  aartaln  an^  haddM  aiWW  lo  tbaaa  wad  ia 

il  optaatJon.    naleramanppactiBglbabMdafaraoriTedfamaaMnfcaabait 

n  anddows  motion,  aetimadintbairaaaillMenaattOBbriketbebddavneadyagaiBit  ' 
tba  pixata  of  tba  pioi  at  Ike  tinalbaT  wore  M««ng  under,  eoming  tfaua  aa  naariy  aa  paa- 
aiUe  to  tba  aBaat  of  a  maa  abiking  m  and  drawiu  tbm^  tbalteokla^  with  tbe  ex* 
eeptiontbattbeflnKremalDad  naarfyBtntionary,and1babBMcUwaa  drawn  throat  It  bf 
the  rotation  of  tba  0}4ind«;eiiebmaaUaaaaiiMd  twohoMetm  ntatowmadaaadaol- 
laatad  b  tba  baaktaa,  waa  aaind  and  tdbaa  off  by  bm  atMiOMed  b*  tbat  porpoa^  wUla 
aaothK'  at  the  ring  of  a  bdl  look  <Mt  and  abangad  tbe  aldaa  of  tbe  atri^  to  ba 
preaantad  to  tbe  aatton  of  tba  baakle^  awl  aqbaaqnanUr  withdraw  tben  ftetn  tbe  itat 
maebine  to  awilJMv  dmilar  bnt  with  finer  boafcla^  a»d  Ooe  atluwid  tOI  lb*  root  mi 
[alwaja  tba  int  to  ba  opantad  i^oa)  van  dramad  to  Ifca  daNred  dagrae  of  Sbmmh,  wha* 
tbq' woidd  betaken  to  a  taUawbwa  anotbaraatofbompreriimalyto  wmoring  tba 
Brat  bcddar,  pot  on  a  oeeond  to  tba  jUrandy  baakled  puri  lenriag  a  abort  liawlb  of  >1 
w  I  inobea  to  be  rebeoUed.  Ilia  oparatiaa  la  Iwmed  riiiftin^  and  tba  mm*  left  the 
"iliif^''  and  li  tba*  patfonned  and  ao  ealled  at  Ibe  pieaant  day ;  the  onlyebangain  tbe 
holder  now  in  naa  Mif^  that  one  Mraw  i*  need  for  two«tri(tb  inataad  of  two  asmnt 
foroatftiiik.    ^  fiSi.  wiUmoraalaaifyduw  thoeonalraatloBof  thMnudOM. 


BAZ,  IM 

A  sqasn  tnuutod  sjlindar  rarrji^  tite 
haoklc* ;  ■  ouilUtilig^  uvLor.  lever  br  wpport- 
lug  the  haldir;  o  o  a  framing;  n  oraok  uid 
il)yt;  1  eonncetliiK  rod  from  eraak  to  oaoD- 

nluildAr.  Hw  £ni  motioD  wugiTeDbjpolleji 
on  Ae  (h*(t  s,  nhioti  twrolTsd  1  timet  to  1  of 
th*  hooUe  •TUnder,,.bj  the  iuterrentioa  of 
•nitabla  whe«k  The  wona  and  -whule  fur  th* 
ball  motioo  vera  attaoh«d  in  the  iiaaal  nannw 
to  the  ihaft  of  the  o^Uodcr. 
'  Macbiaet  of  thi*  ooiutrnetMn  ciontiiin*d  in 
rather  limited  na*  withoat  any  ehanm  or 
oompetition  till  abont  the  jev  181S,  when  a 
patent  wm  taken  for  "a  maehic*  kaowit  at  the 

Upeodnlnm  madiine.  Tha  flax  in  the  holder 
being  nupended  and  fT«ng  baokwarda  and 
Ibrvar^  whil*  the  heekle  rwnained  flied,  thu 
-  th*  flax  WM  heckled,  Aroke  for  etrok^  on  MMh 
•f  it*  iidea.  The  b^i  •<  in  the  laat  deaeribed,  uatohing  off  the  tow  at  it  wm  fonnei^ 
•nd  nt-certain  Udm  (hat  it  at  aaeh  lie*  of  (he  pMadnlon^  for  it  bad  a  lial^  and  bit 
{^motion  to  jmUatath*  hand  wiHlc«niB«a(nn«Miiig  at  the  estraaiaendoithe  0*^ 
Mating  the  holder  from  oMivettt  toaaathar  of  the  pwddDni  (able,  ao  m  to  arrive  itf 
the  progritiTeily  f  ler  ttooh  when  ranced  alang  the  maehlD%  bvt  Mmatime*  thf  diffe» 
«  wmd  apoa  the  aaglta  of  a  tqtto  aylinde^  that  prottnttd  a  finer  ranM 
raiac  >p  a  new  angl*  «{  eadi  r>M  "f  t^e  pendB- 

' —     ' '"  '^e  tow  and  take  out  from  it  tha 

ig  on  an;  detaila  of  a  naohin* 
Ihtorf  of  ila  atlion  ^att«  dear. . 

A  heoklti,  beach  KHDetimM  to- 
Tolviag  to  a*  to  prttant  different 
depett  of  boekle*  at  ita  variota 
'  angles  .tsmetlnM  ttationar;  with 
the  gra4atioaa  of  haoklea  apot  ita 
Itoi^t ;  a  %  pendnjon  araw ;  o  n 
•qiM  wbtelt  w<n'kiiig  Uta  each 
oiberi  a  »,  «Mnk  aim:  a  radial 
•Udo^aca  to  prMaira  VM  hald«r 
laU*  vartUall  a,  holder  Ubl«; 
r,  *,  i(  It  bpciUa ;  4  ^  back  boaida; 
1 1;  diteotion  in  which  the  holden 
awing;  there  were  the  taatwheel^ 
Awajk  Mfsh  end  of  the  uachinL 
and  the: holder  table  a  laaehed 
from  one  to  the  other.  He  wheelt 
\  (V  c^  with  all  attashed  to  them,  ware 
I  mad*  to  liM  and  lower  apon  tha 
'  heekle^  and  the  baek-boaraa  a  to 
jii*  when  '  tile  Mekle  benoh 
tanei  \ 

About  the  atfna  time    another 

patent  WM  tabn  ontfor  a  maohJn& 

where  tti*faDl4ert  wei«  ratpendel 

abort  )>De  edd  ef  a  IntdUng  ih^at 

of  Wklet.    .7*i*    maohjne'aUo 

turn  and  tranafn-tho  (tidakt,  though  the  tow  wa«  eaneed  l« 

from  the  heehleebyiPMhaiilwJwiaaa.    The  following  O^Heh  (Jg.  MS.)  ihowi 

■  tfaonfth  never  tnneli  onplojred  at 

M alaondation  for  ths^  that  are 


•M  toolt  wore  Axed  apon  tfcaaagleaoiatqtHroojluHM^MM 
A«  whole  length  of  tM  Inaihinn.  by  tanaiBc  >p  a  new  angle 
bm,  whea  the  kbonr  of  Um  b«n  WH  timpto  to  pat  in  the  to 
flai.  Th*  adiorlfiDg  diagnu,  nk.  AM.)  wittont  eatering  or 
Ihkt  wat  ae  Uttl*  Md,  AU  Bah*  tha  theory  of  ila  aelion  oa 


Nqniredhand  labow 
.jaU«lecrfroailbeh*(A.._. 
''  the  principle  upon  wUeh 

thefimerfif ' 


l>V>IDM 

tVjtm 


the  luM  ^ita ^Martaat^  hat  inb*qi 
■ow  ia  th«  Mfllth  of  tbar  prtapeiltf. 


[oantlj  ti^ed  m  a, 


ftlkrB  B  D  in  Qie  eUSleiorgioa«e«^  1,'aadibi  sA&ak-the  end  pf  thelieckla-bar  a 
r,  r,  pina  of  the  heak%  between  the  rowt  of  W&a^  Ifie  Faller  d  »  d  aeti  to  path  t 
towoflthepina    Thekei*  a  elearing^faUern  to  e^  heahl^  vMoh  (t  kept  to  the  tx 
torn  of  the  heeklea  at  thM.part  d( their  Gonne  where  thajr  are  ia  coDtaot  with  the  flax, 
but  at  the  torn  i  d  fly  beyond  the  pointa,  at  ihown  hy  th»<IFeat  of  the  oenbihgal  Giree. 
All  thMo  ""- i-i" ^  fifming  grtat  umilaiity  of  teatnret  in  regard  to  the  pertMkal 


■ttantioo  rtqoired,  d< 


being  riarried  on  with  ooiuidvrabl*  marg/,  it  km 
i,  6,  or  raor*  tenglfaa  prsTionil  j  bo  back^^  whic 
n  pMoIiaTty  ad^Ud  for  thit  atw  thort  4«Mript 


--Utintei,  6,  or  raor*  tenglfaapTSTioiulj  bo  back^^  which  tMderadiineoMwrjr  to  bars 
Bia«hiiin  pMoiiariy  ad^Ud  for  thia  atw  thort  dexriptiMt  of  vMteri«L  Tbii  miahiw, 
known  u  tha  Maentii*  or  eiranUr  ikatbii]*,  doMrrM  «iiiotid«r»b1«  *tt«iitioa  for  it*  on 


Inharaiit  merits  knd  the  axbMiuvB  Txtiiitj  it  baa  ONved  to  ba  of  Ja  iDgecftiiig  tin 
principal  part*  oT  thou  by  whicli  it  baa  Ma  (appLnted.  Im  il*  originarform  it  v«^ 
made  of  a  breadth  niitable  for  oobr  one  (trick,  and  emuittcdofa  cylinders  ft-  diameter, 
npon  the  whole'  cirenmferenoi  of  which  at  intervals  of  S  or  i  incbea  were  fixed  the 
IieckleK.  As  each  tasehlaa  eonld  onl^  carrj  one  description  of  heckle,  it  was  necea- 
«an  to  employ  a  seriee  of  these  machines,  called  X'"eIaM,'''WheD  the  Smx  required  to 
'  B  arcMwd  OTer  a  ■iininwinn  nf  fianrti'li,  eachiuoocedtBgmuhine  tarrying  a  Sne 


ttiBD  ita  predeoeawr.  The  he«klea  were  cleared  of  tow  by,<«tmiii^  in  cootact  at  one 
part  of  thetr  TeroliitiaD  Wttb  a  brash  roller,'~which  also  remlved  in  coctact  with  a 
eyilnder  eovered  with  eard  alothing,  the  points  of  the  pins  bctng  in  soch  tf  direction  aa 
to  clear  die  braah  ttota  tmr,  and  allow  itaelf  to  be  in  its  turn  cleared  by  the  oacillationi 
of  a  oomb,  witeiMe  byrollenl^Uw  WMbroiuhtintoBsliveih  Ja  nfdertD  pftscrre  the 
oontlDiiity  of  the  supply  of  tow,  and  maiDtaiDtherivularity  ofthestivtr  produced  by  it, 
tlie  bolder*  with  the  flfx  wars  preaentadtothe  heckle  cylinder  in  a  minser  peculiar  to 
aUn]achIae,and  ta  efidleMNoeeniooby  means  of  certain  circular  oarricD  plaoed  at  each 
ted  of  the  hsekle  eylladei^  hot  ezoentiie  tberetc^  and  at  such  a  distance  apart  aa 
taeh  (honld  bear  m*  and  of  tha  holder  aa  it  otadad  alu^  tba  qylindet  panUd 


itizecy  Google 


!•  kod*.  ninths  lioMaim  i>troAw<4  ab  tbat  part  of  the  cjremnfdrtiiaa  of  tbeu 
wuitv*  fnikat  frtra  tka  bseklea  ware  asrried  forward,  wtul«  the  flai  was  in  cpark- 
ttoD,  tAl  tii«j  v«M  brangfaC  ahngat  into  aoatAcf  WiUi  the  pointa  of  tha  pirn,  wlieii  by 
tt«  iMerrentjoa  of  a  alida  Hbtj  war*  withdraw*  from-  th«  machine,  but  with  ^e  ^e 
•nlT  •<  ih«  flu  draaaad,  uti  that  bnt  on  one  tool;  tharefbre,  the  bolder  required 
tepiBeiiif  ID  tke  aana  BaeMoft  in  order  that;  the  Mcoad  lide  of  the  (trick  ehoald  be 
^NaaeA  M  VM  tk«  flnt  lie  holder*  than  required  to  be  oarried  by  hand  to  each 
•uaaadiag  DUMbine  ottba  alaw. 
"Dm  pwwadJBg  Sg*rfl(68e.t  ihawathalaadliigraBtarea  of  theae  macUinu: 
A  <Jlf.  MB.)  heoUa  eyliBder;  bb  eioeotric  wheel  to  earr;  holder*  ii  " 


k,h,k.\h,!  »aHde  dm  whith  tha  hotdere  were  laid  lo  aa  to  fall  into  the  ^ 
'    '    '    "'    -'  -    s  liide  for  taking  out  hold«i;  ■  braili  cylinder  with  bnial 

ritl]  cMd  elotliiiig;  ■  holdnr  eoiae  out;  i  doffing  comb.     Tbe  ipaM 
el  Ifaa  holder  eart^inf  wheai  waa'  Wed  wiUi  holder*,  and  bo  nutlntaiaed  in  t'DOleaa 


tae  ^m  inta  tbakeaklM. 

About  I83V,  a  maehine  waa  pwteutad  ooMiating  of  two  pMallel  eyUndet^  ore! 
vhieh  th*  flax  wm  cairied,  rerohrii^  la  ha  pratcrMB  w  aa  to  prewnt  the  attarnate 
nde*  of  the  atrjek  to  the  beeUe^  the  progrwaiTel;  flner  toola  baii^  ranged  aloDg  theee 
eyliuden,  ao  tkat  h«TiBK  paaaed  the  length  of  one  cylinder  one,  end  wa*  eompletely 
faiabod.'  Whta  the  hoMer  waa  l«ken  on^  "ihtftfld,"  and  refdaced,  it  *ai  carried 
back  aloB^  the  aeenid  ^indar,  uid  Uma  retarnad  t«  where  it  oommeneed,  Sniafaed. 
Him  maidun^  howaTer,  nerrer  waa  caniad  ftarthB  th^  tile  experimental  one  for  tlia 


& 


in  lu  holder  froB  a  apeaiae  of  troagh  paMed  betvem  theee  two 
ihit4t,  and  wat  thm  beahUi  rinaltaneMidT  on  Mob  oda  in  ita  oonraa  throoi^  tbo 
progreaaively  finer  heoklei  trom  one  end  of  (he  laadilaa  tothe  other. 
i,A(»M.)'lwddaal[ 


■ei  witli  card  oloUung  to  dear  th* 


it  about  the  wme  pedod  a  foreign  machine  wu  patented,  known  aa  ^an^a  m*- 
ehln^  of  which,  the  following  deecriptlon  will  glre  a  correct  idea  of  iti  printipl* 
at  action,  and  alio  of  ita  hold^  which  are  different  from  thoae  already  d«terib«i 


■Ale 


1!  |=A. 


•  p«wll»t  and  At  MBkl'dia 
•pHt  bHt  ft)E«4  ift  Mwh  pocMiom  » 
'•m«  tiut  tht^  MWiMwip;  th«  wt«k 
'  (p«M  whan  ttefiMNM  v*  ftiiwigM 
■Faaj^fte&  Th*  fraoMt  H«  put  in 
I  bj  KMUN  vf  nnjfiag  orink*  to 
th«y  are  iUaeb«d  w  dumi  in  Ji^ 
ad  whta  tha  «f*ak«  tmt  npo»  th«it 
h«  brMclH*  »f  roe*  ftuM  paia  b» 


vhat  may  1m  oalM  a 

:  the  poiotaaf  MwoomlMaf  ommI 

bwag  o]^>owd  to  Uii  poinU  af  tb*  Mnba  in  the  ott«r  aet 

1m  waj  in  nhkh  tb*  Miiaa  at  aMnba  that  eoBipvM  ob*  wl  aot  «po«  tha  Bax  la 
■howD  in  tbe  lida  ■nav,fif.  Ml.  Wbu  tbc  eranka  af«  Marl;  f  artiaal,  tha  puinta  af 
Iwth  framaa  are  away  fiom  the  flax  but  aa  tbe  crank*  na* •  TMBd  in  tke  dirMUon  «f 

£a  arrowy  tbe  fratDu  oonia  tnt«  aoothar  paaitiox  and  il  li  Iban  tbat  tbapaiBla  W 
cklea  of  one  of  tlie  fraoraa  a,  bagin  ta  panateata  the  flax  and  daaoaadiiig  tfay  oanb 
or  diride  iU  fibroa  The  rotation  of  tba  craiJn  oootinniBft  Vfaa  tvo  frmt*  a  and  h 
«ome  into  the  poaitioD  ihown  at^.  tii-,  the  pointa  of  tbe  ^ama  a  withdrawing  fnwn 
tha  flax,  asd  thoaa  of  tbe  frama  (  approaabing  and  p(ialtui||  the  AbM*  «ff  fitm  ih« 
former,  which  ar*  now  eombed  hj  the  deaoendiBg  UroRe  «f  tS«  potBta. 

Il  will  banoa  b*  perodrtd  that  «■  Uta  oomM  of  tba  fraU*.*  .and  h  laipaathely 
adTaoo^  thej  «iU  pu^  forward  the  wbala  of  tkaatriak  at  9ta,  and  ceodar  it  iMpoa- 
•ible  for  the  ftbre*  to  ba  raiaed  and  anUogled,  aa  aaek  ham*  in  adraadng  <1m«  tb* 
fibre*  from  tbe  point*  whi«b  praoedad  it 

A  aiscU  »*\  bowevar,  of  «Bob  ooab*  oi  baaUea  aetina  onl^aB-OAa  aide  of  the  flax 
would  but  imperfectly  perfc 


■trick  of  flax,  itupended  ii 

opposite  wta  of  Domb-framea  o_ ,  .,  .^ ,  _. __,  _ 

toothed  wbeeli  t,  f,  »Mfig.  BB4,  or  bj  fov  toothed  wheels  bv  wbiah  the  beo! 


r  heeklea  »,  h,  and  e,  «t  art  oonneoted  by  a  pair  a 
,  or  bj  four  tooUiad  wheels  bv  wbiah  the  beoUa*  ar 
actuated  at  odc^  the  two  *eta  moving  in  oppoaite  direatian*,'bat  with  d 


1  the  waj  (hown  l 
^nre  lait  indicated.    Tbe  tow  being  oollaoted  aa  drawn  oS  the  lower  end  o 
■tieki  on  to  a  ilowl;  revolving  ojlinder  or  Imitb  rollar,  whenoe  it  ia  doffed  \>J  a  «omb 
and  delivery  roller*. 

The  clamp*  or  bolder*  differ  eooiiderably  from  tbe  elampt  which  are  oominiTiilj 
OMd.  I  ihall  therefore  particiilarly  deicribe  their  coDttiiKtion,  before  ihowiug  tbnn 
in  operation.    Flgt.  S9t.  and  fi^C.  are  view*  of  the  cUmp  in  two  different  poaitiona; 


B( 


board*  united  together  bj  a 

.-.x.  _,  -,„,„  aUow*  them  to 

r  parta,  forming  tha 

Jaw*  of  the  elampt  are  made  with  tasth  oi  in-  ' 
ent«tioD%  batween  whjoh  paria  the  enda  of 
the  Bai  or  hemp  are  aeourelj  held  whan  tha 
«Ump*  an  brought  loBMbari  <j^  ar*  two 
piece*  projecting  froto  the  boaiidfc  at  tbe  end 
of  each  of  vbicb  is  ari  ev*  ihown  by  dota,  and 
at  tbebackoflh*  Vtard  (^{>eD^.  SM.)  ther* 
i*  a  double  arnied  lev*  a,  Inrnbg  opoo  a  filed  pin  j;  which  laver  came*  two  oireiDar 
wedge*  g  g.  Tbeae  wedgaa  pa**  into  tbe  eye*  of  Cb*  piece*  d  i,  ^cd  tbe  clamp*  ar* 
elo*^  and  hold  them  f**t  There  i*  a  aegroeat  ratchet  A,M  the  upper  part  of  tba 
board  a,  which  tams  open  ■  atud  >.  aod  i*  pr«aBed  downwfri  bv  a  ipriDg  k.  Thia 
ratchet  receive*  th«  end  of  the  lever  a,  and  oonaeqaeotly  kMf*  tiie  cironlar  i 

ick  hold  tha    ' 
ingbj  the  (baking  of  tb*  machine. 

^hea  it  if  r«qnu«d  to  open  tba  clamp*,  the  ratchet  A,  nut  b«  railed,  and  theleiara 
ptiebed  aaide  by  it*  hudre  I,  which  draw*  the  circular  wedge/  from  the  eVea  dr(U 

'  '    •  .......         .  .1  .       .-  .    : >■_.., ...       T.__.l..|  cAlVl-' 


if  reqn^ed  V. 

'    by  it*  hudre  . 
,   ,   i  the  board*  of  the  cl 

of  luapcDdiDg  the  holdfra  in  tbe  machines,  a  piei ^-_ 

anglH,  and  lastaned  to  the  back  of  the  board  1,  as  wen  \afy.  BSfi.,  farming  a  gnwVa 
by  meana  of  which  the  bolder*  are  enabled  to  alide  bto  tbe  machine  and  hiuig  umM. 


le  cUmp*  immediately  separsto:    For  the  ct^veniepaa 
le  machines,  a  piece  of  sheet  iron  m  ie  ^at  at  ri^t 


•« 


l«ks  fbor Btriok^  >od alw » tnoTsiDaDt  ww  iiwil«  b;  whieh  tba  holder  wu  canixiDTar 
two  «yliiid«n,  lo  Ihkt  sach  aids  o(  th«  (Iriok  wu  dianed  befor«  taking  out.  ISieaa 
tanproTvd  nuuJiuiM  had  a  juy  «xt«iiaiTa  aale,  aa  wagas  and  the  DMaautj  of  attantioa 
WOM  omah  ledusadb;  tLwik  AUo  (be  third  machiiiiv  hereia-bafora  deaeribed,  wm  ra- 
vilad,  bavinc  a  riaing  and  falling  motion  tor  tba  boldar  anpport,  and  waa  kuovn  aa  tba 
Ba^atina^ne;  andainilariinproTeniCEit'waa  madein  tbedovbla  rertjcal  aheat  m*- 
•bina.  BDl,aa  n«D«iif  theat  aumcieotlydrawBd  the  linelbrtbefineat  jamii,  amachiae 
•*ll«dthe"oi>iikmachijia'  WBainvaatedraitbatpuipMe,Uit  waaio  uiefor  a  very  abort 
timai  ila  object  wa«  more  to  ^parfaet  the  dreaajng  after  tba  exeentriii  machine  than  to  do 
the  whole  work  itaelt  Is  tbu  muhina  the  flax  waa  anapeoded,  and  then  atmok  wnuiL 
taaeonaly  on  each  aide  by  baoklaa  baTing  an  abrupt  angular  ntoTemen^  flnt  to  atrika 
into,  Hiolban  draw  down  tba  lioc^  in  or^t  to  dra^  off  the  tow;  the  work  waabtgn 
Mtba  end  andgraduaUj  adtMWod  op  to  the  holder. 

A,  1  (__fig.  CDS.)  anoa  lor  oaiTjing  the  hecklet;  »,  % 
trough  or  ilide  for  holder«i  o  o  aliding  piee*  to  euij 
pi  vote  or  t^  Darriei>.A,  a,  a«  aa  to  riae  and  (all  by  Um 
motion  of  the  boll  oraak  d  i  s  aonnactioii  of  bell-orMk 
a  with  eaaentrio  r,  tonre  tbe  doifiiward  etrokt  wbas 
the  baokJaa  ara  doaed  aoea  the  flax  by  the  aotiM 
of  tbe  aran^  a,  oonnectad  bj  arm  i  with  tha  ewriM 
a;  m  bDldw;  ■  C4Mn«at)0(  rod  bu  the  owtian  a,  a; 
L  and  >  ptTOta  far  the  reapaetJTe  canian  J,  a  ;  i^  i  the 
becklM. 
|k  Tbia  mMbin^  ««pable  of  doii^(  the  work  but  TMy 
lilowlj-,  and  witb  great  azpanae  of  baekle^  ma  at- 
tem|rted  U>  be  improved  upon  by  another  made  of  ti>» 
parallal  eyUndMi  eoMtmetad  M  •  eerie*  of  ban  mor 
ning  at  aqaal  apaada  in  eonbuy  dinetioBa.  Dps* 
theee  bar*  vcre  fixed  tbe  heeklee,  wbiob  war*  kept  in 
a  boriioBtal  peeitioa  dnriu  their  eotiie  ravolntioa,  br 
a  orsbk  at  the  ead  of  eaeh  bar,  giwjadin  a  anoiUr  pat* 
-      -  '     otbatDf  tbabanthemadiet.    Tbeikser- 


panded  puaed  with  a  rieli^;  and  tUliiig  motioB  from 
lb*  otbeiv  eaeb  aneeeeding  beeUa  being  iner  than  ita 

keyed  to  the  abafta  a,  ■ ;   a  o  cirenlar  diaoa  nnafng 

.  KihacUebm)  ralida  lor  bidden ;  aboUer. 

•r*  alika  at  eadh  end  ef  tbe  Biaehia^  and  have  •nttafcla  haatjiy  ta 


=*/• 


aatrvthe  heckle  *baAa-n^th«irra«BdM*kaA,A.  Tba  dlee*  i^  o  W»  aliniUr  ud 
egg^  number  6f  bearhwe  txairy  tbe  aianhad  end*  of  tbe  haakl*  barf  q  and  areetrriad 
loand  by  tbam  from  ue  movement  oommunioated  to  a  a.    By  Ihia  airatigement  tha 


Ui 


pux. 


piM  of  Bi«  &wkl«  an  tiwmyt  in  tha  position  ihows,  tiai  pnetrtta  Oia  flax  kt  l^^ 
Uif^  to  italm^h. 

A>  kU  the  pmwding  ituKldnM  liaTa  nov  pi««d  Into  oMtrirm,  It  may  ba  m  'well  U 
ttfM  tha  rcMoiia.  TIic  hult  of  the  6nt  ww  Um  great  BttoDtiOD  it  required  t«  tani  tfc* 
atrioka  and  to  carry  Ukem  b;^  hand  flroni  tool  to  tool ;  Hie  vant  of  the  riaiiig  and  fiilUng 
motion  eaiued  tfaeliMkiM  to  strike  at  onoe  into  th«  middle  of  the  flai,  thercbj  rMtii»' 
isK  the  jield  of  Hat,  and  r«ad«riiig  the  tov  knotty  and  torn,  lliotigb  WM«  of  tlieM 
defteta  irare  remedied  in  the  second,  there  ttill  remained  the  tranaferring  of  the  flax, 
tha  taking  out  of  tha  tov,  to  b«  performed  b;  the  ■ttendant,  and  the  motion  of  the  lina 
throucfa  air  vaa  objeotioDibl*.  In  the  third  another  >t«p  vaa  gained,  that  of  taki^ 
out  ne  tow ;  but,  for  the  trant  of  the  rtnng  and  falling,  the  vork  ira«  too  abnptly 
torn  into.  The  fourth  iraendtablebntfonbortflai;  itwaaTeryezpenNTeonaeeomrt 
«f  Uie  Uabllitf  of  theholdanfUllngupon  th«he«klea,and  thetuminBudtraaABrrii^ 
the  fla:i  vj  hand,  even  when  afterward!  theee  expeoMa  were  aUghtlj  redneed  bj  tha 
ijDprQ*«ni«Dt  above  allnded  to.  The  fifth,  never  eominv  out  wF  the  workJmn,  wa» 
pMhap*  fennd  deSoient  for  wftBt  of  the  ridng  and  tailing;  whieli,  tho^  partiaUj' obviat- 
•4  by  tfaa  cylinder  end  being  sonieal,  might,  avail  bj  lhi«  mode  ofpaliiatioB,  lead  to 
faitiiar  diffiaaltieBOf  apraotkiduator^  aM  by  the  taming  movement  being  «oktiiinad,B 
hither  inoanvanienee  would  no  donbt  have  bean  found  In  the  edgta  of  th«  ttriek*  baing 


poaailrility  of  geUIng  tb«  phu  to  wotk  near  np  to  the  holder,  a  1*^  ahift  was  qm 
qnired,— another  reaaoa  by  wtiMi  the  p«ld  wm  redaeed.  UeTanth ;  Evan*'  maohiin 
Uoagh  only  |>tit  up  for  axpttluait  in  thia  eooati^,  hai  been  more  eitenaiTelj^  Oiaa 
■broad ;  bat  it  made  tow  ao  knotty  for  want  of  ■  olaar  Itreke  through,  that  it  Faa 
imiaediBtdy,  and  la  now  perhapa  entirely,  abandoned  evarywhan.  S^lh ;  tha-crank 
maehine  waavei^troableaona  and  axpanuve,  and  Donld  hardly  ever  be  wid  tohavtgot 
beyond  it*  enaneMntal  atate.  It  ii  no-w  altogether  laid  aside.  Kinth ;  the  donble 
nDodar  mMbine  aoatrera  ^811  for  very  ahort lin^  but,  for  mni4  tlie  aame  reason  aa 
tfeBatMnr^  Ukkea  but  indtflerMt  tow,  audita  oaftia  new  naarlv  dbooniinHed. 

Bonda*  the  above  there  have  been  seveml  otter*  ratentea;  ^nae  have 
vhofly  ewHtnioted,  and  other*  never  been  uaed :  naitbar  appear  to  hav«  *v 


Vhoflyemtatnioted,  and  other*  never  been  uaed:  naitlMr  appear  |o  bav«  lutfested . 
yrinoiplat  «r  mnda*  of  aetiod  Mpableof  being  modUed  into  •  niUiil  or  pn^Cb»l.'at 
\  We  now  eome  t«  explain  thoaa  heakH^  maehine*  by  which  lba.fl»x1pil|Iiag  *- 
ll  at  pr*Mat  Mtnally  oHiiad  «n,  in  which  it  will  ba  B««n  that  the  Wt  parU  oTa 


proa^g  m 
of  working 


a  oenlAiod,  ao  ai 


parts oful  tha 
ly,  and  eapaUa 

1,  having  a  horinntd  dtaat  to  aMk  beeU^  b«t 
•Mh  rannfeighi  an  oppo*it»dirM«i*^  and  a  tUngand  iaOiaig  towg)^  along  whioh  tha 
Iiolden  ar*  unp«li«d  from  one  end  of  the  machine  to  die  other.  It  la  to  arranged,  that 
wlMnonarid«4rfth«s(riekkheoU«d  tha  .    .    .   -f    <   . 


principle  m  the  thlrdt  sbt>*«  daaoribed,  havli 


•rthenl 
he  Dtmoet  degro*  of  eoonomy. 
maiihine.    Iti*  mad^e  ir   ~~ 


ud  the bdMbung 


nputad  ovtr  u  mtaj  tool*  u  may  be  dearsiJ,  gwanUlv  \hl9t,  but  lomi 
fw  tbe  b«ttcr  •luaid>tiaa  refer  Utkg.  eag^  Katioo  of  maabiiia. 

A«(jtp.  M&.}  Iraiai;  aahenkle  Iwaru^  ibeet  cuDningui  the  directioD  of  the  arrow: 
CO  mother  lii>ckle iheet  ruomiigin  tlie  appoeiU  dirtetion)  i>  bolder,  and  iU  rising  snil 
Ulii^uinpartintheformof  a  trough,  alouff  which  itiUdaafrom  oua  eudof  thamachine 
to  Uta  other ;  k  ebaia  to  •hicb  ii  attached  the  balanoa  veight  of  lUdea,  dto. ;  r,  a,  h  tha 
eaniara  of  (heaheetj^  of  which  r  and  b  are  keyed  to  their  reapeetire  ahofla,  aa  it  i>  by 
them  the  gheela  i,  e  aad  (^  o  are  driT«ii,  aad  dnve  their  earriera  e  looae  upon  theahafl 

H  ia  tniarwhat  objeetioDable  id  the  above  inaobine^  Unrt  the  hoMer  alidB  liai  to  tiwt 
te  a  f[r«st  height,  mi  a*  to  ta^e  the  eoda  comttlelely  off  the  tool,  otherwiae  the  atrick 
ia  liable  to  be  ero««d  by  ana  lide  being  for  the  moment  pulled  in  one  diraotion,  and 
the  other  ia  a  aoutrary  j  jtod  aUo  that  the  tow  aad  waata  might  be  apt  to  collect  in 
tbe  apaeea  vhere  the  sheeta  oroaa  each  other,  aad  thua  -— mi'il  darangemeot 

Ihe  foliowiD^  kaovn  a*  Bkitei'a  aelf-acting  oylindar  aad  ahMt  machinM  (thate 
•pp«llatioDs  being  given  aceordingJy  ai  eylinden  or  aDdlen,aheele  w«r*  cmplfiyed  to 
oany  th*  heckleaj^  of  whidk  the  diitinetive  feature  ja  turning  tha  hiding  aTOida  thit 


The  holdera  from  which  the  flax  i*  nupended  ate  anpported  above  the  eentrc  ot  tha 
•jdiader  (when  a  eylinder  ia  amployed),  or  of  the  rotatory  carrier  of  the  endleaa  akee^ 
when  that  method  of  applying  uie  hecklea  ia  adopted;  but  inatcad  of  their  anpporllns 
•lide  or  trough  being  in  one  aonduuoui  piece,  it  ia  divided,  according  aa  the  machine  i* 
intended  for  8  or  4  gradationa  of  toola,  into  fl  or  6  dividona,  each  eqaal  to  the  length  ot 
the  holder.  Of  theae  half  the  number  alwaya  remain  in  adirectioo  parallel  to  the  axia 
of  the  cylinder,  while  the  otheM,  placed  between  or  alternately  withthem-KTBcOnnectad 
together  by  gearing,  eo  aa  to  torn  aimultaaeoualy  in  a  horizontal  di 
ibiiritt ■-    -'--'■--'  '-—  .i.-t.--.-. 


araoombMi 

aimiurlj 

\b  faller  h  found  sufficient.  Thtu^  tbeSax  introdnoed  into  the  flntdiviaionwhen 
the  uide  ia  at  the  top  of  ita  comae,  ia  dreieed  during  i(a  deacen^  and  "  dwdT  npon 
the  Brat  half  length  of  the  first  tool ;  on  being  riaen  it  ia  pnahed  forward  by  me^«- 
niam  into  tbe  next  dinaion  of  the  elide,  whiuh  then  by  tuminK  half  round,  or  end  for 
end,pMe«nlath«aacoadaideaf  the  (trick  to  the  eecond  half  of  the  aame  tool,  upon  wbioh 
Itthuabeoomeadreaied,  aa  was  the  first :  on  again  rising,  the  flaxia  pushed  into  the  third 
diviaioD  of  the  alidt^  which  preecala  tlie  side  of  the  atrick  that  wee  aecond  on  the  firat 
tool  to  be  first  exposed  to  the  aotim  cf  the  secood,  and  thus,  at  each  rise,  ia  the  lax 
advaneed  towards  the  finer  tool^  tursinf  at  each  alternate  advance,  till  the  required 
namberof  tools  ia  passed  over.  This  ia  the  coostrnctioD  generallv  employed,  bnt  it  ia 
BOmetimce  neaeflsar^  that  each  holder  tama  in  ita  plac^  thua  heckling  each  aide  of  the 
atiick  on  the  same  identical  heckle ;  thus  tbe  flax  ia  more  worked,  for  it  ia  expoaed  to 
6  or  8  gradations  of  tool^  instaad  of  S  or  4  by  tbe  other  method,  but  «  machme  upon 
the  fiiniier  will  do  nearly  double  the  weight  of  flax  than  upon  the  latter  mode  of  work- 
ing. Hough  the  progreM  bnt  of  one  holder  haa  here  been  li«eed,  it  must  be  nnder- 
atoodthat  there  are  uecaaearily  eorS  in  umnltaneoui  operation,  according  to  the 
deacription  of  machine  j  for  the  propelling  motion  beinir  at  one  end  reqiureathe  foil 
eomplement  of  holder*  to  push  one  another  forward.  This  machine  and  the  last  per- 
fonn  pretty  oeariy  the  same  aoantity  ol  work,  which,  with  fl  or  7  ban,  amount*  to  about 
1  owt  perhour,  and  are  applicabig  for  long  A^t,  and  far  cut  as  liu  aa  60  or  70  leaa ; 
the  latter  is  •ometimes  used  with  4  gradations  of  tools  aa  far  as  100  leak  The  oon- 
atmction  of  theee  machines,  whether  cylinder  or  sheet,  is  so  limilar,  that  tbe  same  letter* 
and  ^gnrea  refer  to  the  same  parts  of  each.  i^ig*.  69».  and  flUO.  &oat  and  profile  view* 
of  ejQnder  machine^  and  Mgt.  601.  and  SOS.  front  and  profile  of  sheet  machine. 

a  a  general  framing ;  b  driving  pnlley  on  the  abaft  of  brtisfa  rofier  |  o  o  main  cylinder ; 
D  D  brudi  roller ;  i  i  card-covered  roller ;  r,  i  rail*  oonatitnting  part  of  the  falling  and 
rising  head,  and  to  which  are  filed  tlie  movable  parte  for  tnning  the  holder;  «s  tbe 
first  part  of  the  slides  along  which  the  bolder*  pMs;  H,  H  the  alteitete  turning  parti ;  1, 1 
the  holder^  those  No.  1.  are  with  the  aide  aa  pOt  in,  and  thoaaHA  X.  are  when  tnmed; 
X,  I,  I  BUpporta  from  tber^  r  to  fixed  part*  of  slide*  a;  i  the  supports  with  pivota  for 
the  ttuning  part*  of  tiio  sBde  n  s ;  to  thcM  pivota  ate  flied  reapectively  the  wheel* 
«n,  0,  g;  the  intermediate  wheels  n,  p  being  loose  npon  their  axis,  serve  to  connect  tha  mo- 
tion of  tiie  series;  a  lever  and  lock  to  retain  the  whcelafixed  daring  the  fall  and  riae  ;  * 
anpport  tor  the  lover  x ;  t  support  for  the  pendulous  lever  i^  which  by  the  pusher  t  drives 
the  holden  Ibrward  when  introdneed  into  tin  slide;  w  aNde  invHned  to  conduct  the  hold- 


^  _  zdoSng  eomb  abaft;  t  connector  between  tha  rails  rand  balanoa 

weigbt  1e*«r  t;  a  a  eieentrie  U>  give  Ibe  up  'and  dewa  vodon  to  moting  hoadj 


t  IH«t)oii  tra*1;  vtMltSMWrigltt;  'ttk  snuiMiait  of  mnseetor,  I«Tcrir«ig)it  h4 
tXMDtrie*  are  tbe  Hme  at  Mteb  and  of  the  m«Bfatn«,  u  tfa*  ibaft  ^  upon  wUeh  Uu  •>• 
««ntri«i  are  fiz«d,  ertand*  th*  who]*  l«ngth  of  tke  maohln*  if,/,!  tndn  of  whMb  said 
piniona  to  reduce  th*  «pced  of  (tender  draft  e  to  tha  excantrie  abaft  d;  k,  {  whad 
and  pinion*  to  driva  On  azoantrio  b;  wUeh  tha  doOng  eonb  U  morad  by  Oa  »•» 


MlUn^Md  tiin,n,^  pi  f  toaina </ wbaab  frina  drlTing polloy  ■  to  ejIiDdcraandoud 
T^ar  a;  tlw  propolaion  M  tba  holdar*  ia  oanaad  b;  tba  ndial  movamast  of  th    larar  & 


'■Ft&£ 
I 

MMHiiM  to  lb*  Ibregoiiig  nqniN  ■ 


wiMrtlif  Om  ^  Aia  hD  Mtt^hnA  !%•  Mlot^  SgnrM  d><)tr  tUg  brm  of 
A*  "mn^  rakcbtni^  tnrtwlilch  do  nai,  tram  their  limuarity  of  prindpla  mi  eon- 
._..,_  .     .  'm  ft  daUlIwl  daMripUon :  u tlu onlj duTwtnsM 4r« 


DiaiiizecyGoogle 


ja  FI.AJ, 

tb«t  «  ihMt  ii  iu«d  to  cuTj  tha  hackU*  iutMd  of  %  qjrJindt^  »fid  daffw  ban  4». 
knocking  out  thstowiiuUad  of  the  mora  com plivUed  anwiigUBeiit  of  bru^  ooml\  Act 

ThuTC  inaehiaN  that  srs  now  smplof  ed  for  finot  vork  ,»te  ca^ed  Maridm'*  um«v 
Mcfin^  maeAtM,  and  eotnbinai  iHttrMecling. 

The  tiiC«r(wMiijr  mucAiiw  ii  >a  csllad  from  the  peculiarity  of  ila  oonrtrtictioTi,  being 
totnevhat  eimilu  in  priMiple  to  tbi*t  already  described,  of  two  cjliadera  of  heckW 
carried  on  oranked  ban,  but  iostead  of  their  beioRKi  cIdmIj  plaoed  together,  there  ar* 
but  eix,  eight,  or  mere  bar*  baaring  Uie'^iacklea,  lanDinR  as  it  vere  a  sort  of  a  akeletmt 
cylinder,  of  whieh  there  are  two,  parallel  to  each  other  in  each  machine  i  the  flax 
passes  along  the  macbine  between  lne<e  two  cyUadera,  and  is  stick  by  tbsb  heckle* 
alternately,  and  in  BUcciasiie  order  on  it<  opposite  side.  MartitWt  combintd  int»f- 
«KfiM  machint  has  in  addition  to  these  cjlinders  a  pair  of  sheets  of  heckl™,  by  which 
the  first  tool  work  is  perfonnod  previously  to  the  flax  arriting  at  the  intersectijig 
oylinders,  and  the  Ri^  is  rather  more  severely  heckled.  In  both  of  these  niachiues  the 
holder  ilide  ispruFided  with  arising  and  failing  motion,  a^beingaflsolutely  necessary  fbr 
the  production  of  good  work:  these  machines  penetrata  the  flax  better  than  the  ejlinder, 
a*  from  its  posltioD  between  the  htckica,  ihe  Rax  is  rigorously  eiposad  to  their  effect, 
but  tha  tow  ther  Ay  produced  is  rather  more  lumpy  and  unerea,  and  isi  therefore,  con- 
sidered inferior  to  Uiat  front  thc.cylindar  machina^  see  fift.  flOS.  604.  COS,  of  eon- 
bined  interaeeting  maohiuB.  '  . 

F^.  Ktt.  endview;/^.  804. Vide  view  ;  ^.  600.  sheet*  i/^  flOS.'hoIder:  ii*  fram- 
ing; B  ^bolder  trough  or  slide;  aioIntedrod,havinga  horiiontalmotiootopiuhforward 
the  hol4en  by  the  olicki  0, 4  whuh  oatehthe  holdertin  onedircationoiily ;  r  ~      '  '  — 


D,3,i,z«;.,v  Google 


•Ter  reeciTiDg  a  reciprocity  motion  from  tha  radial  arm  i,  at  the  riaing  and  fikDing 
«f  th«  aliding  head  ;  r  aupport  Tor  the  pendulom  iMer  n  ;  o,  a  carriers  of  the  heckle 
bearing aheeta,B,Bi  ^i1iet:kt«a  fixed  to  the sheete or itraps h ;  si  card-olothed  cvlinder 
for  raceiTiog  the  tow  (rom  the  bnuh  cylinder;  l  dbtflag  comb;  h  bnuh  ayliDdet; 
>  M,  a  0  ilide  ibaft^  upon  which  are  keyed  tha  carrier  arma  p,  r  of  the  iiitersectin( 
heckle  bars  g,  o;  a.  a  erank  arma  fixed  to  the  heckli  bs^^  and  ^ided  bj  Uieir  extre- 
tnitjea  in  the  slides  o.  o,  by  which  the  pecnliar  poaitton  of  the  hecklea  ii  maintaiaed- 
B,  connector  between  sliding  head  and  lifter  ezeentrie^  or  cam;  t,  n  the  friction  bo«] 
for  pulling  downwards  the  slide  head,  to  whioh  a  tendenej  is  giTen  to  rise  by  balanee 
weighta,  not  neoMai;  to  be  shown ;  t  wheel  commanding  exoeatrie  to  give  tha  owJl- 
latioDs  to  the  doffing  oomba. 

In  all  heekllng  maehinea,  whether  thoaa  of  theeta  or  oylinden  mnnine  ia  oppoait* 
dirMtbiu,  and  &ot  therefore  requiring  the  turning  motion  for  the  holder,  or  thoae  with  the 
taming  motion,  and  haTlng  Uierefore  bnt  one  sheet  or  cylinder  ;  or  again  those  called 
tlie  lnt«rs«eting  and  combined  interwctinO'lhe  hand  labonr  required,  ruid  the  number 
of  holders  or  work  tnmed  out  in  a  giren  tttna,  are  nearly  the  same  for  similar  degreee 
of  dreasins,  and  all  theea  machinea  are  proTided  with  change  pinion^  to  increase  or 
diminish  the  qoantity  of  heckling  in  any  required  dwree. 

The  hand  labonr  consistn,  fint,  of  dividing  the  flu  into  atiileks,  for  long  flax,  of  4  or 
S  oa.  cacb,  and  for  cat,  1^  to  2  oo.  Thenterewlng  these  Into  the  holder^  and  whaa 
—  __3  I L.J  ._!.- it  the  holders,'  performing  the  "Mtl,'  and  leplseing  than. 


by  wUdiit!*«*id«nttlifttthemBnaftt  work  ii  redncvd  to  aearlj  the  lovMt  powUa 
potat ;  for  Uia  Uking  oat  the  bolder  and  perfarmiDi;  th?  ahift  arc  the  only  oparabmMtlwt 
••abjlWMibilitybedoneinechftnically;  aDditiBdeairabUthatthigjioaldlMMcffected, 
>ot  ODlywitli  ■  view  of  uiiiiff  the  eipf  dh  ia  irasee.  bat  to  aroid  tha  va*t«  and  en- 
tualeniui^  MdaooMqaMt  reduolion  of  yield,  to  vhich  by  haDdlin^  tbe  flue  iteipoMd, 
«iia  at  the  aame  time  redoee  to  tbe  Titmoat  degree  all  need  for  rehanoe  apon  the  care 
and  attsniion  of  tba  voAen  employed.  A  holder  with  thia  ititention  vai  patented  about 
three  yean  einoc^  which,  from  iti  novelty  of  eomitruatioii,  deeerrea  a  record,  for  though 
not  yet  in  aoUve  operation,  it  oalf  rtquirM  time  to  remove  tke  gTOQndleas  prejndieea 
eppoead  alike  tathia  ai  to  all  other  ioDOTatioDa. 

PreTioQaly,  however,  to  ecterin^npon  a  denriptioii  of  this  bolder,  it  will  be  neoea- 
aaiT,  in  order  to  make  onr  aoaoonl  of  heckling  mschinee  now  adnallT  innaa  complete, 
to  deaoribe  one  mnob  need  in  FtaaDe,  and  patented  fbr  that  ooun'ry,  January,  1S44I.  It 
la  there  known  aa  the  on^Mmtw  m^canigM  i^tltm  Sati,  from  the  name  of  ite  iDventor, 
»n  KngHih  nmJiinirt  fwhiiM  tranifening  excmtrio  and  double  nylinder  machinee  faave 
already  been  de«eribea> 

Flax  hteJdt,  called  Pngtttim  Mitmiqat,  oo  Hit  tgtltat  nf  Smh,  aa  deacribed  in  a 
French  m^iealMm  MAufrteJL — It  baa  been  fotud  u  practice  that  to  obtain  the  beet 
reaolti,  it  ii  abatdnteW  neeeaaaTf  to  attack  the  flax  by  the  end  of  the  atrick.  and  to 
aontinue  it  elowly  and  giadnally  till  the  pojnta  of  the  heckle  aot  on  the  middle;  " 
to  obtain  the  greataat  produot  m  long  line  and  the  beat  qnaUtT  of  tow,  it  ianecei 
to  heckle  it  alt«raat«lv  on  ar -■-  -■'-  -'-^-  ^--'-  - -• '  -'---t-  ■     - 

third  and  fonrth  heckle,  Ac 


to  heckle  it  alt«niat«lv  on  each  tide  of  the  etrick,  oonliaiiing  thna  01 


le  which  we  offer  to  the  pnblif  aa  the  inrantion  of  Hr.  Back,  the  anther 
of  many  ameliorationa  in  Sai-apinDingmachuie^Dniteein  itaelf  all  the  different  pobta 
«f  peffeetion  indicated,  withont  any  of  the  ineonTenieneea  of  the  rival  ayatema.  Tbe 
ioree  reqniute  to  drive  it  ii  bardl;^  one-balfof  a  harae-power ;  ia  capable  of  heekUng 
en  any  number  of  heekle^  and  withont  increaae  of  hand-wor^  about  600  kilocraiamM 
(i  ton)  daily,  more  or  leai,  aooording  to  the  nature  of  the  flax.  It  'a  appued  with 
eqnal  advantage  to  Ibe  long  or  tha  out  line,    b  may  be  oondoeted  or  managed  by 


FLAX.  75S 

i  or  <  ehQdnn  mardy ,  cmplojef  1o  kivw  aad  nnMrew  Uic  dunpi  fprtmM\  an  mij 

i)«*i:np(iait  o^  lA<  moeUiu; — .FI^  AOT.  longitadiiul  cleTttion  of  tiie  meehanieal 


,n^  608.    EterKtion  of  one  of  the  «id«^  «r  ai  wmq  froB  U 


A.  Largs  eylinder,  in  vhoae  circumfereace  the  heckl«  t«eth  are  fixed    Tha  diiUiN* 
lMtw»eD  ttn  points  Tari«>  according  to  Uie  perfectiDn  vhich  ij  dedred  in  tlia  heoUinft 


and  Um  ^aalitj  o(  the  flu.  TIm  Icogtk  of  tbe  Drlindsr  (1  matra*  40  eanti)  •dmlb  of 
mnltiptying  t£e  hecU«  pointi,  Knd  Taiying  their  diiUnocs. 

K  tstntli  pljtta  IplmehfUf)  fixed  betimn  tha  hecUa^ 
to  vhicb  the  poinU  eball  act  In  heoUiiig.  Tliew  plat«i  a 
airariBed  at  pleasure. 

o.  Carriaga  bearing  the  pinirni  ia  Thieh  tlie  ibieki  are  fixed,  d.  TTprigU  arboun 
on  whidh  the  carriage  ilMi  and  falli  by  meain  of  the  eockeU  x,  fixed  to  the  cairiag^  to 
guide  ite  anent  and  deaoent^  effected  bj  aid  of  an  exeenlria  pkaed  on  tbe  aide  ol  the 
maehiaa.  TM*  narriago  it  balaaoad  by  ooonter  irel^ts.  One  of  ita  aidea  ia  funiuhed 
tbrooghont  all  Ita  lengUk  with  a  oaat-iron  rack,  in  which  all  the  pinaar  baaren  (irhieh 
ara  tootbad  on  their  upper  part)  work. 

r.  The  plDoat  earrietik  wboaa  upper  part  ia  a  toothed  vheal,  and  whoaa  lower  part 
terminataa  in  booka  (crocAA)  that  reeetie  Uie  pineera  in  wood.  Rigid  ban  connact 
tha  pineara  in  the  appar  part;  eo  that  they  all  work  at  the  eame  tima. 

&  Woodaa  pinoan  daaping  the  itrieki  of  fiax  bj  meana  of  a  acrew. 

H.  Cylinder  with  bnuhea  for  remoTing  the  tow,  whioh  had  baea  retained  by  the 
heckle  potnl^  and  oartyiog  them  to  the  ejilinder  i,  furnished  with  cardai 

J.  Heckle  which  d^>oaita  ita  tow  into  a  box  placed  to  reeeiTe  it  All  the  pineera  « 
tiaiogfuraithed  with  Oai  are  filed  in  the  hooka  of  the  piaeer  baarera  On  letting  tha 
machine  in  motion,  the  carriage  a.  commanded  by  an  excentiie  intended  to  pre  it  a  pro- 
grosve  '^ocity,  calculated  propottionany  to  the  thickneea  of  the  sttiok,  daacenda  and 

E'Uta  the  flax  in  contact  with  tha  heckle  teeth  fixed  ronod  the  large  cylinder  a,  acUuted 
y  a  contJnnDDa  movemanL  Wbea  thia  oparaljon  ia  tenninated,  all  the  atricb  of  flax 
BubmitUd  to  the  aetlon  of  the  eylindar  haTiog  baoi  heckled  on  one  aide^  tha  eieentric, 
whioh  had  wiued  the  carriage  to  deaoend,  makeait  mount  again;  at  which  moment  tha 
nther  exeentrio  acta  deatined  to  eommnnicate  to  all  tha  pinceia  tba  horiionlal  motion ; 
and,  a*  the  pincar  baaran  are  in  toothed  geer  with  ih»  earriag<^  the  eonaaqpenoa  ia 
that  in  adranaing  tha  pincar  baaren  pivot  od  themaelree,  ao  that  uie  carriage  deacand' 
inganew^  fHaenta  to  the  action  of  tba  heckle  pointa  the  other  face  of  the  nax, 

Thie  aation  in  being  thua  repealed  btcd  to  the  extremity  of  the  carriage,  worka  on 
the  flax  by  heckle  teeth  eloaar  and  closer  blether.  Whan  they  ha*a  amTad  at  thia 
point,  the  pincar  earrieia  oontinne  to  advance,  paeaing  by  the  back  of  the  maehiae: 
but  thia  ade  of  the  eairiage  having  no  raokwor^  the  pincar  baaroa  do  not  pivot  (turn 
round)  ahd  prooeed  without  changing  poaition,  at  whioh  point  tha  heckled  flax  ia 
replaced  by  the  unheckled. 

The  taw  ie  diungaged  In  the  bruah^ylinder,  and  tranauittad  to  tha  eyiiadai 
mounted  with  earda:  a  heckle  then  detachea  it  and  drope  it  into  a  box. 

Such  waa  the  atate  of  heckling  machinea  when  tha  holder  above  alluded  to  waa  fiiat 
contrived  with  a  view  of  being  applied  to  thia  maohln^  fbt  which  it  ia  peculiarly 

jUI  the  holdera  that  have  hitherto  been  need  are  eimilar  to  thoaa  deecribed  at  tha 
beginning  of  the  article,  oonwsting  of  two  elampa  of  wood  or  iron  preeeed  together  by 
Bcrew^  except  in  Evani'a  machine,  where  an  iadined  plane  waa  naed  for  thai  puTpcee. 
Bnt  the  holdera  now  referred  to  are  on  an  edtirclydiifereDt  principle;  the  holding  prea- 
lure  being  produced  by  the  affect  of  leverage  of  the  clampe  or  jawa  themaelvee,  which 
are  for  thia  reason,  and  alao  for  better  supporting  the  end  of  flax  out  of  operation,  made 
from  7  to  9  iochee  broad ;  and  while  one  of  their  edgee  are  hooked  or  faatened  together 
by  a  pair  of  double-acting  hingea,  itmilar  to  those  used  at  the  bottom  of  turnpike-gatea, 
the  ouiera  are  held  tagal£er  by  a  elaap^  and  thus  the  flax  ia  veiy  firmly  Kraaped  or  held 
by  the  preaaura  at  Qie  joint  or  hinge,  and  the  end  of  the  flax  not  en>da^  to  the  heckle 
ia  held  vertical  and  atrai^t  by  the  breadth  of  the  clamps.  These  holdera  do  not  alida 
of  themselvee  along  a  trough,  aa  do  the  other  daacription,  but  there  are  "cerrieta"  for 
tfaem  attached  to  the  alidiog  and  turning  apparatus,  by  which  they  are  carried  forward 
and  turned  aa  deeired.  Tbeee  carriera  are  m>  constrocted  as  to  retain  the  holder  by  one 
of  ita  damps  or  jaws  alwaya  vertical,  but  leaves  the  other  free  to  fold  from  one  side  to 
the  other;  when  this  folding  tak«a  place,  which  ia  during  t^e  dwell  of  the  other  holdera 
open  the  heckles,  that  end  of  the  fiax  which  waa  contained  between  the  clamp  becoum 
Lberatad,  and  the  previously  pendant  one  ia  lapped  up  and  encloaed  betweeu  them, 
when  the  riae  of  the  bead  taking  pUce,  the  catch  replacea  itaclC  and  the  holder  ia  car- 
ried forward  to  return  along  the  eecood  cylinder  of  lie  machine,  and  ultimately  arrivaa 
at  the  place  where  it  waa  first  put  in  with  the  line  completely  drened.  As  all  then* 
movementa  are  perfonDed  automatically  by  the  maohine  itself  the  whole  of  the  whitm 
neceaaaiT,  when  the  other  holders  oro  uoed,  for  taldne  out,  and  ecrewing  and  nr~ 
ing,  and  replacing  tlicm,  amoanting  to  nearly  half  of  the  whole  a: 
besidoB  much  indireot  trouble  and  c<    '    '~~ 


A  %  jaws  of  Uie  holder ;  a  d  carriage  or  frame  for  aupportinB  the  holder ;  o  4  « 
toothed  wheel,  having  a  groove  od  one  aide  to  allow  it  to  be  carried  by  thanikaf  tli 


whan  prapcUed  from  1  to  2,  tli«v  will  at  tha  hum  tima  make  ods  eaM<  lulf  rer^ 
IntioQ ;  BDd  tbua  the  holder  atUdiad  to  eub  pieaant*  ita  oppoaita  side  to  Uie  h«gti^ 
■t  each  advaaoa  limilar  to  other  maohinea.  To  oauaa  thU  half.reTolatioo,  tba  tgath 
of  the  TheeU  c,  o  ennga  thoia  of  the  rack*  M,  s  and  w,  t ;  but  tha  alide*  ara  ao  made  a* 
to  uuiatain  the  vheaU  in  on*  poeitioti  flroiB  ■  to  r  at  one  and  of  the  machint^  and  from 
r  to  E  at  the  other ;  a  s  tha  position  and  place  where  the  holder  itands  to  ba  «hift«d ; 
•nd  IK  when  fint  pot  in  or  to  be  taken  out  of  the  machine  i  in,  axkol  heiAkle  qjlinder 
to  dreu  tha  Sax  after  "shiiting;"  therefore  its  eootaer  tooU  are  at  end  m;  k  o  axis  of 
cylinder  for  dreaaing  the  root  ends;  therefore,  ita  ooarrer  tools  are  at  and  k.  The 
aiToira  show  the  diraotion  of  moTenieDt  of  all  theee  parti.  The.  mode  of  action  of  (he 
holder  is  aa  followa  The  jaw  .1  2  ia  first  laid  upon  a  table,  and  the  flax  placed  apon 
it,  vhea  the  jaw  A  1  ia  caoaed  to  engage  the  pin  t,  which  are  aimilar  at  each  end  of 
the  bolder,  when  it  ia  folded  down  npooA^  and  the  catch  fixed  to  3  eagagea  the  rack 
fixed  toi2at  e,  and  the  whole  is  firodjcombiaed  together  and  placed  into  the  carrier, 
and  maintained  b^  the  pine  projecting  for  the  purpoae  from  a  1  entering  ioto  vertieai 
grooves  in  the  earner,  when,haTins  passed  over  the  tiacklooninliaderHo.itiiltuiiataly 
arrives  at  o  h,  when,  during  the  descentof  (he  sliding  head,  toe  lever  attached  to  thie 
oatoh  fi  strikes  againat  a  fixed  point,  and  is  thereby  lifted  out  of  the  reck,  thoa  leavins 
at  liberty  the  Jaw  a  a  to  torn.  Thia  ia  effected  by  a  projecting  pa  2,  being  actuated 
by  a  crank  having  a  auitable  intermittiiig  motioD,  whioh  carries  it  in  the  direction  of 
the  dotted  line,  uniile  the  hinge  pins  quit  recess  S,  and  the  o(her  entors  ihe  receaa  4, 
and  (he  niA.  engages  the  catoh  opposite  to  the  one  it  haa  onitted ;  and  thua  the  shift 
ia  completed  with  a  length  equal  to  the  thickneaa  of  the  holder  at  3,  4. 

The  outting  of  flax,  which  is  done  m  order  the  better  to  seleot  and  aeparato  ita 
Tarioua  qualitiea,  ia  an  operation  of  some  delicacy,  and  requires  ■  pecaliar  machine 
for  the  purpose,  which,  thoogb  not  complicated,  requires  great  nicety  in  ita  making 
and  arrangement;  for  the  flax  most  not  be  cut  Wo  abruptly,  out  be  gradually  reduced 
to  a  taper  and  somewhat  natural  end.  The  cutting  thodd  be  done  before  the  flax  ii 
heckled.  The  machine  for  (he  parpof  e  conaiata  of  a  apeciea  of  circular  aaw  about  20 
in.  diameter  i  bn(,  instead  of  a  single  blade,  is  constructed  of  3  or  4  platea  of  ateel, 
each  abont  j-  in.  thic^  aod  having  an^rular  projections  frocottheir  cir^umfereneti  His 
revolve*  at  a  considereble  velocity,  while  the  fiax  firmly  grasped  in  each  hood  by  its 
«nd%  is  atill  further  held  and  slowly  carried  againat  the  saw  by  two  pair  of  grooved 
poUeys  pr««ed  together  by  a  considerable  wei^t  It  is.thua  t^Hljr  sawn  and  partly 
broken  throuEh.  Flai  may  be  cut  into  2,  8,  and  sometiraca  4  diviaiona:  and  some- 
timea  the  dead  harsh  fibres  that  are  frequently  found  at  each  of  ita  end*  only  are  cut 
off  sod  used  as  tow ;  but  more  generally  the  differeot  portiona  on  heckled  and  need 
for  the  purpoaea  tliey  are  sorted  for.  < 

Sitctiptton  vfjlas  tiUting  machine,  (fyi.  BIS,  SI3.)  a  J>,  &«ming ;  ■,  the  grooved 
pnlleya  for  holding  and  carrying  the  fiax;  a  0,  the  driving  poliej;  d,  saw  or  antler; 
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1^  F,  wneeis  lor  geenng  togeiner  ine  pair  oi 

wbeela  Cor  produciog  tlie  proper  relativa  >pe 

weight,  vhioh  by  leren  u  f  no  N,  ciusm  the  p: 

4th.  Prepariiig. — Bj  thii  term  U  underatoo 


1^  r,  wheels  for  geering  together  tie  m\t  at  holding  pnllaj* ;  a,  h,  i,  e,  pinioni  and 

teiiAdla  /rt»  n^f^nf,\^n  jkfi  nvA^^v  .^Utiug  ^pcedii  bfllweeQ  the  enttef  tud  puUeVsj  I^ 

the  preuure  of  the  botdiog  pulleys. 

^        ,        ,,  .    -     ..      ,e  underatood  those  preHminary  opentioai  throngb 

whiA  both  Tine  Uld  tow  must  pui  afttr  the  heckling  ftnd  before  the  spianiiis  process. 

"Rie  tneehuiiim  uid  modes  ofproeeeding  For  thii  pcrpose,  whkb  consist  of  repeated 

^MWlttg^  are  ilnular  for  ■'long''  line  or  "eat,-*  tboogti  th*  dimensions  end  Aeneas 

of  tkt  mMhitl«i7  must  be  msd«  suitable  for  their  various  lensths  and  qualities.     But 

in  the  preparation  of  t«w  a  peculiar  additional  operation  U  demanded,  as  a  conse 

SMncfl  of  the  different  state  oT  the  flbree  of  vliiah  the  material  is  composed;  this  opera- 
on,  t«rmed  "carding,'  bas  tbr  object  to  bring  the  highly  irregular  and  eotangled 


'drawiag^  (sometimes  a  fourth  is  used),  and  lastly  the  "roTiog."  It  is  upon  ths 
■preader  that  the  separate  strieka  of  line  are  flnit  combined  and  drawn  inio  long 
anifonn  bands  or  ribbons,  called  "slivera,"  of  determinate  lengths.  Thi»  is  effected 
by  subdiTiding  the  stricks  into  two  or  three  portions,  and  then  plscing  tb;m  consecn- 
t»'ely  lightly  elongated;  and  orerlaying  each  otheraboutfthi  of  their  length  upon 
and  m  the  direction  of  an  endless  creeping  sheet  or  apron.  The  machines  are  generally 
made  with  twooftheBecreepingiheetsor  aprons  asd upon  each  sheet  are  ^usUidtwa 
dittinct  lines  of  stricks ;  each  of  which  forms  a  thick  uniform  body  of  lin^  capable 
of  being  maintained  to  an  Indefinite  lecgtL  These  endless  creepug  sheets  sapply 
oontiDuouB^  another  part  of  the  maehlne,  wbere  ths  body  of  "liile  is  drawn  out 
to  between  20  and  St)  times  its  original  length,  according  to  whether  it  is  composed 
of  cut  or  long  fiai.  This  part  of  the  macbiue  eomprisas  a  pair  of  holdioe  or  back 
Tollen ;  an  endless  luecession  of  bars  called  fellers,  bearing  combs  of  doe^y  ranged 
steel  pi□^  through  vhich  the  slivera  are  drawn ;  a  pair  of  drawing  rollers;  an  ar^ 
rangement  of  diagonal  or  doubling  bars ;  and  a  pair  of  deliTering  rollers;  is  gene- 
ratly  termed  the  "gill  frame,"  or  "gill  head,*  probably  from  the  5Vench  word 
"aiguilles"  (needle*)^  as  descriptive  of  the  combs,  and  to  distinguish  this  machine 
from  those  formerly  used  for  the  same  purpose,  which  simply  consisted  of  a  series  of 
rollers  under  and  over  which  the  line  was  passed. 

The  following  %uree  t\%  61E,  show  Uie  ontline  of  the  preaant  moat  approved  gill 
spreader  or  Srst  drawiDK. 

A  A,  general  frame  of  the  maohine ;  B,  driving  pnlleyi ;  c,  auxiliary  frame  for  endless 

dieets ;  n,  IS  D,  n.  rotlera  for  carrving  the  endless  sheeta  or  aprona ;  i,  s,  condqctorsto  guide 

.  andsIigbUyoondensB  the  four  bodies  or  slivers  of  line;  f,  cah  for  receiving  the  alirer;  a, 

lever  for  weight  on  front  of  drawing  roller;  H,  lever  for  weight  on  back  roller;  u,  de- 

Kvering  roller  shaft,  spring  and  bel!,  which,  by  the  interveotion  of  geering  between 

,^.-;i.L,i — .  .„ii..  ; -' •"ring  when  any  Jesired  length  of  sLveria  delivered. 

i;bbh,  the  woe  ien  or  pressing  roller,  by  the  prosor* 


of  wluoh  apon  a  a  the  iliver  ii  held  daring  th*  greater  rdoeitj  of  these  rpllum  oT«r 
thmt  cf  c;  toeholdio^  or  back  rollenalowteia  exact  proptn^n  of  itaaugmeutatkio; 
the bolding  roU«r  c  ii  ID  like  manner  pr«M«d  against  another  ia  order  to  anist  the  "  sill** 
in  reUining  the  fibre*  1  k,  k,  booked  rod*  to  conneotUie  weighted  IflTet  A  vitbtbeEold- 
tng  roller  e,  and  by  lbs  preasare  thni  canud  InuuB  its  effect ;  it,  the  ibeet  or  aurtaee 
of  "  ^iBa"  compoied  of  leparate  ban,  m  uen  at  jC^.  BI4*,  SIO.* ;  t,  rubber  or  cleaner  of 
preBing  roller  fi ;  ^ /,  ooadncton  to  contract  laterally  the  ilirer  at  the  moment  of  diav- 
iDgl^,  plate  of  metal  having  diagonal  opening*  at  an  angle  of  4G'  (thia  plate  is  iometimea 
edied  (he  "doabling  bar^  bavins  been  Gnt  made  of  aepanite  ban)  to  the  orig^inal 
eonrae  of  the  (tiver,  in  order  to  enable  it  to  be  tamed  in  a  rectangular  direction  and  gmded 
'*iadeliTerUig  roller*  M;  thiadirectionof  tbeiIiTeriimorediatinetly»*enatj!;.  SIT^ 


at  oppoaita  nde*  of  the  frametare  aauatd  to  oiota  ainiultaneonilj ;  n,n,  pbioni  for  oon- 
Bceting  the  upper  and  lower apirali  of  each  pair;  oo,  the  oamior  eioentnot  for  lowering 
ksd  nuvng  tlie  gill  ban ;  pp,  weighted  guide  lerer  or  bell  oranki  for  goldlng  tlie  UUi 
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I  ill  diBcent^  utd  modcratir^  Oxt  iboek  eaoMd  hy  lU  waigfat  vhcn  eoming  ia  oantaM 
■Hh  th«low«r>lide  or  support;  q  and  r,  worm  and  wbrnl  for  bell  inotjon;  l^l;l^•^i4 
,  line  of  wheel*  frotn  poliej  to  ttoDi  roller  and  from  fiont  roller  to  back ;  1,  1,  8,  Una 
I  eewing  frcHii  back  roller  to  sheet ;  4,  S,  fl.  7,  line  of  geeting  from  roller  to  deliTeriitg 
iller ;  8,  front  roller  to  bmah  ;  jr  y,  from  baek  ahalt  to  back  ralltr. 
lie  maefalnCB  for  the  wcoitd,  thir^  and  fourth  drairing%  llioiigh  in  principle  ««Matiallj 
he  tttne,  Tet  differ  in  tome  of  their  minor  details  from  the  foregniiif,  aa  uiey  do  not  re 
nire  Ihe  Mediiig  aheet  to  supply  them,  the  "iliver,"  from  theapreaiurliaTingaaffieienl 
oherence  aa  to  allov  itwtf  to  be  dnim  from  the  oana  dtreet  iiy  the  back  roUenof  th«M 
uwhinea — naither  ia  a  b«U  motion  reqninte  to  determine  tbelengtti  of  ■Uranprodooed 
17  thtm.    Tlie  anbjoined  skelcbea  ahow  the  general  parte  requisite  (^l.  tli,  017.) 


ii  Of  818.  617.)!  framing;  B,driTingpnt1a}r;  q  support  of  sliver  carrier ;  d,  roller 
arcanyingaliTerj  a,  conductors;  r,  can  eontainiog  theilivera  from  the  first  drawing; 
^rscMvingean;  hh,  the  heokle  earrTing  spirale;  i,  the  diagonal  or  donbling  bara- 
K  dsliToing  roller* ;  i,  the  drawing  rollers ;  m,  m,  n,  the  retaining  n^lara. 

nwienngfiwMUthsBMMtn  regard  (o  the  arrangemaut  ofitibaak  aad  frwA 
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RJIcn  and  gOh,  u  llit  dnvi^  fhunei  ;  uid  istha  pMitiMi  mai  DSun „ 

the  (pole*  we  gen*r»tlj  the  Mm«  u  adoptsd  tor  ootUin,  Ui«  dmriptioa  of  thiio  putt 
Ifaar^QK  doa  not  r«aaire  to  b«  nputed  ;  but  ab  improvdmeot  p«t«Dt«d  •  few  fMH 
liiiM  by  Hr.  P.  Fairbaink,  of  Lecd*,  of  that  urt  ot  thew  &siiim  whiak  rdatM  M 
regulating  the  taking  up  moveoieDt  of  tlie  bobbin  merit!  particular  attcntron,  a*  by  it 
tba  isiwnTanienBM  of  th«  c4d«r  method  of  a  weighted  belt  and  o«n«,  and  thoM  of  the 
more  reoent  diao  framei,  are  entirely  overcome.  The  principle  of  thit  improTemeat 
eouiata  of  driring  a  pulley  by  praeure  between  two  duo*  nuuiing  at  (ignaf  ipcieja  in 
opposite  direetiooi,  aaaeen  at  igt.  61 S,  SIS,  £20. 

rtft.  618,  619.  To  obtain  tbe  variable  apaed,  inatead  of  naing  a  eona  and  belt  aaia 
■ome  framaa,  or  tha  pulley  and  (iosle  disc  aa  in  othen,  a  6,  the  boHiontal  drinag  diae% 
the  lower  on*  a  ii  keyed  1.0  thesh^i^  while  the  npper  i  is  free  to  turn  upon  it;  kI>«**1 


whe«l  titled  to  or  foifning  one  pinee  with  the  upper  diao  &;  e  beret  wheel  keyed  to  diaft 
4t  4  inUtmediata  bevel  wheel  geariag  in  the  barel  wheali  c  and  ^  ap  ai  to  tHin  them 
in  oppoiit«  directioni,  and  consequently  the  diic  to  which  tfacy  are  directly  or  indi- 
rectly attached;  p  the  variable  pulley  covered  with  leather  and  resting  upon  the  lower 
dies  0,  and  itself  pressed  upon  by  the  weight  of  diso  i ;  it  ii  thus  driven  at  speeds 
varying  according  to  ila  ■pproauh  to  or  from  the  shaft  d,  thus  answering  tbe  purpooa 
of  the  traversing  leather  bolt  of  the  Cone  movenuDt;  h  shaft  keyed  in  the  pulley  ff, 
from  which  the  variable  motion  is  transferred  to  the  bobbin*. 

A  series  of  preparing  mBtihfnes,  terraada  ''system,*  eonsista  in  general  of  1  spreading 
of  4  slivere  at  the  drawing  roller*,  anitecl  into  one  by  the  doubline  bars  atthedelivaring 
roller,  a  b^mea  of  second  drawing,  in  all  34  boaaea  2  ^mea,  third  drawing  containing  to- 
f^er  Se  boeset:  if  a  fourth  drawing  iareqpirvd,  Sframea  of  S4  bueKeeach,  or48  boasea 
in  all.  180  spbdle*  of  roving  in  3  frames  wilt  well  supply  SOOO  spindles  of  medium 
apinniuKi  The  mode  of  tisiug  this  "  system  "  is,  aa  haa  already  been  said,  first  to  apread 
the  sta^  of  line  upon  the  feeding-^eet  of  tbe  "sprfader,"  Uien  to  receive  tbe  sliver  or 
sliver*  there  produced  intocansoapableofholding  1,000  to  ],!(Xyyardaof  sliver*,  lliaae 
cans  specially  inteoded  to  receive  the  sliver*  from  this  machine  are  aU  made  to  onsregn- 
lar  weight ;  thu^  when  filled,  tbe  weight  of  line  aaeh  contains  is  correctly  ascertained, 
and  by  the  bell  motion  the  length  ia  also  known.  Upon  this  basis  il  foonded  the  method 
of  producing  any  ■desired  number  of  yarn,  and  by  doubling  the  sliven,  a  du^ree  of  , 
cqualiaation  that  the  simple  spreading  would  be  unable  to  affect,  for  at  each  drawing 
and  at  the  roving  several  oF  the  sliver*  from  Uie  preoeding  drawing  are  put  together, 
to  be  B^n  reduced  to  one  for  this  object  alone.  Hence,  the  weight  of  a  determinate 
length  in  yards  of  the  deeired  yam  being  known,  s  ealfulation  is  made,  combined  of  tha 
drafts  and  number  of  doublings  tha  material  has  to  unde^o,  to  determine  what  tha 
weight  ahonid  be  ef  that  lengtn  of  slivers  contained  in  the  cane  from  the  spreader.  It 
is  ordinary  to  put  10  or  IS  i^  these  "nins"  together,  t«  form  what  is  called  a  "se^" 
the  elirers  of  whieh  are  united  at  the  second  drawing  with  the  subaa^ent  drawing 
•ndrovinga;  theaembiaatioD  of  two  or  three  aliveit  at  each  bosa  is  snmoient, 


TLAZ. 


in 


"Pum^  the  tboit  a  lc««ripUv«  of  the  "pO"  fraat*  nmr  id  ma,  yet  it  (hould  ba 

nadentood  tbay  ±ta  by  do  mMU  th«  first  or  oa\j  reaulta  of  the  kttbmpta  made  to 
oorrect  (Ls  defective  prineiple  of  the  original  roller  moeliiDeii  which  were  incapable 
of  holdiuK  or  retainiiig  the  flax  with  a  aufficient  degree  of  regularity,  owing  to  ita 
unequal  lengUi  and  onadheiiTB  nature.  The  conaequencte  were  that  the  yarna  pro- 
duced were  "lunipy"  and  unleTcl,  making  it  evident  that  tome  improved  means  were 
neceaaary  for  more  completely  reetrainin^  and  regulating  the  drawing  of  the  fibrea 
The  moat  obvioo*  way  to  do  thia  waa  to  introduea  aome  mode  of  partial  detention  by 
creating  a  Mction  aioong  the  fibrea  to  imitate  the  aotion  of  the  fingen  in  hand-spImiiiiK- 
Thia  led  to  cauaing  the  eliven  to  paai  through  and  among  aeveral  lanka  of  serrated 

C,  which  waa  found  i 
levelneaa  and  onifor 
■bout  thirty  yean  since. 

Those  fintDrought  into  general  use  were  constmcted  with  circular  discs  or  plstea 
for  oarryiDg  the  f^lar  or  gul  l>ar,  which  at  the  same  time  were  guided  by  their  enda 
paasing  in  fixed  slide*  m  ■■  to  bnng  the  giU  in  aa  vertical  a  poutioo  and  aa  a«ar  th* 


drawing  roller  aa  poasibla.  The  flgursa  (SSl.SB^)  are  profile  and  fiwut  view*  of  Om 
working  pMta  of  cue  of  these  gill* : — a,  slotted  plat*  or  due,  of  which  a  pair  wars  ksyad 
vpon  a  shaft  B,  so  m  to  carry  each  and  of  the  ftliai^  d,  paaajng  throwh  theilotac^c;  ■ 
the  fixed  excentri*  slide ;  <^  n  the  drawins  rollen ;  a  the  bvloing  roller*. 

Hus  waa  aneeceded  by  the  "chain  gUl,  in  which  the  fallen  were  carried  Ibtirard 
by  an  «ndIa«*seiiesofaaiiiiect«dliiJu^  or  jointed  together  "tlotted  plate^' instead  of 
the  timpl*  circular.  The  objMl  of  this  waa  to  increase  .the  flat  snrfiie*  of  pU  ban 
between  the  holding  and  drawiitg  rollera,  toaking  it  more  mitaUe  for  Iha  longer  de- 
aoHptiODa  of  matarid.  The  slides  and  rollers,  being  sinular  in  these  maohiDSa  to  tho** 
In  tha  lonaer,  are  not  repeated,  but  the  sketch  of  fiv*  slotted  plate*  i*giT*Dinj^.<IU, 


From  th*  evident  importance  of  bringing  the  retaining  sffeoti  of  the  gifli  a*  aloaelT 

••  po**ible  to  the  pobt  where  the  movetoent  of  the  drawins  fibrea  i*  great«*t,  ecTenu 

Utempta  have  been  made  to  improve  the  above  deaoribad  ^1*  in  this  reepect,     Tith 

BBS 

- ^-  ..  ^-.'OqIc 


Uiii  ritrw  Hemn.  Tajlon  A  Wordsworth  patented  •  gill  of  eoiii]dn«b1« 
(fiff.  614.)  which  therefore  dMorvM  mtatJMi,  though  it  never  ««me  iato  tue. 
tGriptioB  i>  *i  follow!  :— 

ao  th«  Taller  or  "gill  ba^  in  ona  piaoa,  which  were  carried  forVard  bv  aa  eadleal 
chain ;  e,  d  ilidea  plaoed  horiEontally  OTcr  the  gill  aheet  eniding  the  ends  of  certain 
bell-craDka  >^  joioted  at  llieir  an^le  in  the  reean/^t  of  the  gill  W,  and  at  their  other 
end  to  the  gill  or  oomb  g.  Bv  this  arrangemcDt,  u  long  a>  the  bell-cranki  are  in  the 
parsllel  parU  of  the  elidet  c,  d,  the  gill  teeth  will  be  aboye  the  faUer  a  b,  but  when  they 
arrive  at  the  contracted  part  the  guided  ends  will  be  brought  into  the  position  a  %  and 
conse<]nentlv  the  gUl  depreeeed  u  q  a ;  thJa  ia  ao  timed  aa  to  cauae  them  to  clear  the 
drawing  rolis:,  when,  on  again  contiDDing  thetr  eoora^  the^  are  again  oaased  to  hm 
uid  pMetrate  the  iliver  hj  the  ravaraed  iDClination  oftiteshdea  i^if  at  the  back  roller. 

Hm  obJeetioD  to  tbi*  ingeniona  maehine  waa  the  largeneaa  of  the  ipaoe  nddaiilj 


oeenpled  •  graat  width. 

The  aorev  or  iinral  inaTtmant  of  the  tallant  whioh  waa  mod  tSbtrwwtit  iDTentad, 
qniekl;  mpauMded  all  othMa  in  oa^  aa  bj  theae  mcMW  the  bUw  w«*  eaoaod,  tvan  IB  tha 
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nuuiw  thaj  Twe  fint  oonitmotod,  to  ■pproMh  doMt  than  «Taii  in  ths  most  perfectad 
Aonttruction  of  tbt  others  to  the  lideof  the  drawing  roller,  and  itiH  mBJntun  the  pins  in 
*  Tertioal  pogitioo.  Recently  thii  object  has  been  more  perfectly  attained  bj  a  patented 
improied  coostnictionadopUdby  Ueeus.  P.  Fairbiirn  A  Co.,  ^hereby  theoMtoeletoth* 
falter  wholly  toaohiag  the  roDer  hai  been  removed,  and  thna  producing  the  full  holding 
dTect  of  the  gill  to  theUt«at  poeeible  moment.  Thit  U  effected  by  emptojing  a  method 
<>f  supporting  the  apirata  by  tbeir  working  in  tubular  receues  in  the  ai^  plate  of  the 
tnacbine  ;  afaoE  these  recesM*  are  longitudina]  openinga  tbrongh  which  the  faller  end 
pawrn  to  enter  betif  ceo  the  threads  of  the  spiral,  and  which  aerie  also  ae  slide*  tt>  snp- 

Ert  the  faller.  As  by  this  mean)  the  aopporta  or  plummet  bloakg  that  intervened 
tween  tbe  end  of  the  spirals  and  the  roller  are  Buppre«aed,  the  faller  is  enabled  to 
^vanoeto  the  placetheyfonnerty  oecapied.  Jfg.  625.  and  626.  show  thia  comparison  of 
tbe  older  and  more  recent  methods,    a,  b  spirals;   o,  o  the  parts  by  which  they  are  sup 

Srted,  being  in  jCj).  625.  email  pivots  in  plummet  block  do,  and  iafy.  esfl.  hollow  tnbe- 
e  recesaae  in  frame  plate  oo;  ^  ipiniona  to  work  the  upper  and  lower  spiral  together; 
rbearlngs;  o  drawing-rolleri;  b  preiMing-rollerB ;  1 1  passage  of  the  faller's  deacent 

Here  it  may  be  ai  well  to  observe  that  the  same  parties  luive  still  more  latelf  intra 
daoed  another  important  amelioration  in  these  machines  for  reirMying  the  noue  and 
wear  and  tear  which  ordinarily  attend  them  by  the  abmpt  and  v.alent  descent  of  the 
bUer.    fig.  627    shows  a  sectional  front  view  of  a  head  having  this  improvsnient 


applied,  a  a  rapports  for  scteve ;  i,  e  top  and  bottom  serews ;  d,  d,Oxt  new  oama  fls«d 
on  (haft*  parallel  with  the  screws,  and  revolving  at  the  same  speed.  Thu^  theaa  cam* 
d,  d  reoeive  the  faller  <  e  at  their  largest  diameter,  at  the  moment  the;  ar*  free  to 
deaMod^  and  guide  them  gradaally  down  to  the  lower  slide. 

Urn*  eoDitnioted,  the  "  serew  gill~  Conines  to  be  the  most  aateemed  in  principle^ 
though  not  withont  some  aeriaas  objections  io  practice.    For  the  abrupt  and  angnlu- 
*~  rfthe   "faller"  even  here  not  only  liberate  too  suddenly  a  portion  M  tha 


w  of  destraotlon  must  be  added  the  |r«at  friction  of  the  v 


iuDired,  are  not  somnch  felt  as  in  the  preparation  of  tow,  where  they  become  aerionk 
In  "tow  preparing"  the  flrat  operation,  as  before  atated,  cotniata  of  "carding"  whioli 
is  generally  repcatwl  over  two  separate  machine^  which  are  respectively  called  the 
'breaker"  and  the  "  fioiaher"  carda.  T^^Y  are  eesentJaUy  the  tame  in  principle,  and 
Tary  bat  little  in  construction,  tbe  only  dioerence  being  that  tbe  "  breaker  "  is  fed  or 
■nnplied  ' —  "■"  J!""!"'—' '-  -f  • —  ' — ■ —  -' — * '—  "■- 

■iiS;-)i 

regolar  lorm,  and  previooaly  to  delivering  it  in  the  form  of  slivers  oanaee  them  to  paw 
over  a  ^11,  to  consolidate  and  strengthen  them  before  delivering  them  into  the  receiving 
can:  it  is  also  generally  clothed  with  a  finer  daecription  of  wire  filleting  than  the 
breaker.  Though  it  is  tbe  better  method  to  card  thus  pie  tow  twice,  vet  this  second 
oarding  is  sometimea  diapeased  with ;  in  that  case  this  auxiliary  "gin"  is  similarly 
fixed  to  the  first  card  or  breaker.  The  cards  employed  for  tow  are  moohinea  of  con- 
aiderable  weight  and  importance,  the  main  cylinder,  or,  as  it  is  sometimes  called,  "awif^" 
being  from  4  to  S  feet  diameter  and  4  to  B  feet  long;  those  most  generally  employed 
are  6  feet  long.  Previoualy  to  entering  upon  the  detailed  disoription  of  a  card,  it  may 
be  as  well  fint  to  trace  in  general  terms  tbe  progress  of  its  operations,  ai  tending  to 
dnoidate  the  eiplsnation  of  the  machine  itaelc 

Hie  tow  is  fint  divided  by  weighing  into  small  parcels  of  10  to  SO  drachma;  these  are 
then  shaken  out  and  spread  ao  as  to  cover  certain  definite  portions  of  the  creeping 
feeding  sheet,  by  which  they  are  conducted  to  the  first  pair  of  rollen  called  the  feeders. 
Tlieae  rollers  are  covered  with  a  leather  band,  in  which  are  fixed  in  doee  amy  a 
munber  of  wire  points  abont  f-  aii  inch  lon^  and  having  a  tangential  inolitiation  to  the 

". .  ^.ooslc 
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dusonifeniDae  of  tlu  roKera,  vhlcli  u»  about  H  inihai  diamirttr.  His  tow,  pMsIng  at  ■ 
■low  nt«  of  pnwreaaioD  bftveen  th«M  rollere,  ia  bj  them  gradually  preaent»d  to  flia 
puiaU  withwhiot  th««wiftis  likewUe  oovered,  also  set  in  Isuther  bands  bnt  which  ara 
about  i  iuohea  wi<]«  ;  thcM  pointy  the  rame  length  at  thoae  of  the  fesden,  have  an 
ioclioed  directioQ  pointiug  to  that  in  which  the  cylinder  turai.  Tb«  much  great«r 
Telocity  of  tba  "  cylinder"  combs  and  •omevbaC  Dpene  and  brealu  the  tov  as  it  alovlj 
airiTe*  in  contact,  and  the  iDclination  of  the  pina  at  the  same  time  carriea  it  forward 
All  such  lumpt  and  fibrea  a>  are  not  anffioientlj  opened  and  itraichteDed  b;  thii  fint 
contact,  rBQUiniog  promincat  ou  the  lUrface  of  points  on  the  cyliuder,  are  carried  bj  it 
against  anotber  roller,  *boM  axia  u  parallel,  and  whoM  wire-covered  circumferenco  it 
brou^t  at  near  as  postible,  without  absolute  contact,  in  order  ti)  csCfib  and  retain  theat 
prominent  lumps  and  fibres;  the  points  of  this  roller  (c&lled  a  "worker')  are  inclined 
m  a  direoUoD  apposed  to  the  movement  of  the  swift,  and,  therefore,  hold  the  "  tow"  to 
be  agaJD  combed  and  straightened  as  at  first  it  was  bj  the  feeders :  this  is  repeated  eight  or 
ninetimea,  by  having  that  number  of  workers  to  the  card;  each  of  these  workers  has  its 
attendant  roller,  also  covered  with  wire  points,  by  whose  inclination  in  a  contrary 
direction,  »ndby  the  greater  velocity  of  the  roller,  Uie  tow  ia  stripped  from  the  worken^ 
tob«  again  laid  on  to  the  cylinder.  The  atrippera,  thonsh  running  at  a  greater  velocity 
than  the  workers,  are  atill  slower  than  the  ojlinder.  The  tow  thua  carried  forward 
gradually  improving  in  openness  and  regularity  aa  it  passes  each  pair  of  "  workers  and 
ttrippersi''  finally  arrircs  at  the  roller  called  a  doffer,  of^wbich  there  are  two  or  three  upon 
a  o«ra,  the  wire  points  of  which  are  in  snch  a  direotion  as  to  hook  or  oatch  the  "  tow  " 
"  aa  it  flies."  The  oae  of  thess  several  doffen  ia,  that  by  placing  each  succeeding  one 
progreatively  nearer  the  swift,  the  longer  and  ahorter  ^res  are  successively  and  aepa- 
ratdy  taken  off.  Each  doffer  is  cleared  by  an  oaclllating  comb,  and  the  alivers  con- 
ducted, if  intended  for  Ifae  Up  machine,  into  a  ean  by  delivering  rollers ;  bnt  if  finiahsd, 
these  dellveriog  rollers  are  as  it  were  the  back  rollers  of  the  aniilinrygill,  patented  for 


this  application  by  Messrs.  Fairbaim  and  Co.  ;  whereby  the  alivers  are  not  only  si 
from  nil  danger  of  derangement  in  their  loose  and  porous  stat«asdirect  from  a  card,  ddi 
the  hitherto  doable  expanse  of  carding  and  first  drawing  is  reduced  to  that  of  carding 


movable  pnlley  r;  o,  o,  o,  workers ;  1. 1,  iithethreedoffers;  h,  h,  b,  intarmediata  wbeda 
to  connect  the  movement  of  the  doffera  with  one  another;  k,  w,  k,  oscillating  comb*  for 
their  respective  doffera;  l,  delivering  rollers:  h,  back  roller  of  anxiliar;  gill;  n,  gill 
•orfMs;  o,p,  drawing  lollan;  %  delivering  roUsn  and  bell  motiou  for  measuring  tha 


diTen  into  th«  emu  *■;»«,  donbUng  plat« ;  t,  polity  for  driring  aoziliaty  gilli  by  ball 
from  tli«  pDllej  a. 

The  Up  &am«  U>  vbich  alliuioii  ba<  already  been  made  a«  tlie  neOMaaiy  adjunct  to 
th«  cards  when  doable  carding  i*  to  be  performed,  ii  employed  to  colleeC  to<jetlier  a 
Dambar  of  elivera  from  the  "breaker"  by  winding  or  lapping  them  upoD  a  cjlmdrical 
piece  of  wood,  whiafa  may  be  deaeribed  u  a  bobbin  ihaok,  Uiua  producing  an  eqnalUation 
of  the  iliTeif  of  to*  ae  tlie  making  ap  ol  aeta  effected  Id  line  preparing ;  trota  SO  to 
llOlba.  of  to«  is  the  oraal  oorapleinent  of  one  of  theie  bobbitu.  the  length  and  the 
diameter,  when  fiill,  about  12  inchea;  thui,  aOfeet  wide  finisher  card  will  takeoff  theae 
bobbina  at  oqce  ;  from  IS  to  £0  ia  tbe  number  of  iliTera  neually  wonnd  ti^ether,  and 
tb«  oomptetion  of  a  bobbin  bv  Ibe  ricging  of  a  b«il,  connected  with  the  meaanring 
ejlinder  of  tbe  iiiaobine.    T^e  fiiDowing  il  a  dencriptire  drawing  of  the  lap  maohine. 

at,  (fig.  flSa  A  nsi.)  framing;  a,  meeaoring  and  preesing  cylinder ;  0,0,0,  driTing 

reji  eonoected  with  different  geering  to  change  the  speed  aa  the  bobbin!  fill ;  d,  bob- 
or  abank  intended  to  be  filled;  t.  table  to  receire  the  bobbin  when  about  to  be  taken 
from  the  maahine;  r,  weight  to  inoreaae  tiie  effect  of  preaaiiTa  of  tbe  meaaoring  cylinder 
by  the  connecting  rode  e,  a,  s,  which  are  epiit  for  part  of  their  length  iu  order  to  naaa 
theahaft  4*Dd  at  anollier^  have  ncka  into  which 'work  pinioM  keyed  •■  the  abaft  of 
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tlialiMid  whml  I,  (br  the  eonvanianee  of  rmiftngMid  1ov«Tinj|  thaeylinderand  waigU, 
Tha  ahkit  h  ii  dirided  at  the  [ilatea  i  and  L.,  and  provided  wilh  aoeketc  to  receive  the 
and  of  the  bobbin  shank  b,  which  is  introduced  by  sliding  back  tlie  piece  b  h,  and 
returning  it  by  lever  m,  and  thna  ia  coupled  and  tama  together  viCh  two  pieeea  oF  shaft 
i^  aa  also  the  disc  plates  a  and  l,  vhieh  are  to  aerva  aa  temporarr  ends  to  the  bobbin 
during  ihs  time  'of  ite  Siting  Bod  thus  b^  tnniing  -with  it  avoid  that  rubbing  and 
Ieltinj[  effect  upon  the  edges  of  the  tov  so  iiyurious  in  the  machines  tbnserij  oonatmet«d, 


era  are  dravn  tighter, 
H)  Uable  to  produce.* 

As  before  mentioned,  some  objections  were  foand  to  the  working  of  the  screw-gill,  of 
a  nature  detrimantsl  to  the  macliinei  themselves,  which,  though  not  of  great  importance 
in  "  line.*  were  moch  a^ravated  in  tow  preparing,  as  the  lener  drafta  there  employed 
cause  a  greater  wear  and  tesr  of  the  fallersand  gilla  He  objection  to  these  machines, 
however,  ia  not  confined  to  this  point  only,  but  extendi  alsfi  to  their  effect  upon  the 
material  itaelt  The  fibre*  of  the  tow  sliver,  aa  coming  from  the  cad,  are  in  a  light  sad 
muchoonfused  states  which  renders  them  liable  to  be  easily  separated ;,  so  that  the  falter, 
by  ita  tudden  daacent,  hM  a  tendency  to  draw  some  down,  and  become  UpDed  by  them. 
as  well  as  to  make  so  marked  a  difference  in  the  thickness  of  the  aliver,  by  the  with- 
drawal of  the  retaining;  comb,  as  materially  to  injure  (he  quality  of  the  yam.  Thua 
this  "gill"  was  not  enabled  to  hold  its  place  in  tow  spinning,  when  other  circumetancea 
led  to  greater  attention  being  paid  to  this  important  branch  of  the  flai  bnaineas,  and  it 
became  a  deeideratum  to  have  a  niachine  free  from  these  defecte,  and  capable  of  working 
without  derangement,  at  mnch  greater  velocitv  than  was  safe  with  the  "screw-gilL 
Theec  desiderata  the  "rotary"  gill,  patented  by  Messra.  Fairbairn  diCo.,  amply  supplies. 
For  in  this  gill  the  circular  form  of  the  gill  sheet  obvistea  the  nceeuity  of  having 
BCVeral  fallers,  and  the  aimple  motion  creates  neither  friction  nor  abnaptness  of  effect, 
while  f        .---»■■■■  ■■       ■■  ■      >■ 


while  the  retention  of  the  fibres  being  contianoua,  tha  slivera  produced  are  perfectlv 
level  and  uniform,  consequently  these  gills  are  extensively  appHed,  aatlieauiiliaiygili 
explained  in  carding,  as  well  as  for  the  subsequent  drawings  and  ravings  cf  tow,  and 


sometimes,  as  will  be  afterwards  seen,  to  coaise  spinDiog,    The  theoretical  c( 
of  theee  rotary  gills  will  be  seen  by  Uie  annexed  sketch. 

M,(Jif}.  flSS.)  back  rollers,  but  when  applied  to  a  card  at  top  and  bottom  holding  rollen 
are  again  employed  ;  v,  the  rotary  gill  sheet  having  the  |iins  inclined  backwards,  so  as 
to  insare  the  unpalement  of  the  stiver  when  the  fibres  begin  to  draw:  pando,  the  draw- 
ing and  praasing  rolleri ;  the  doubling  bars  or  platea  are  the  same  to  these  gills  aa  to 
the  "•craw-gills/' 

BuhMqneatlf  to  the  carding  the  preparation  of  tow  is  completed  by  making  np  aet* 


fifiUL 


ef  MUM  fbrtlia  MOond  draving  m  explained  for  line;  theta  UiTcn  are  doubled  and 
dMWD  onee  or  twtoe  mort^  aad  then  roved.  Tbe  drafts  lued  in  Uiw  preparing  ara 
from  A  to  8>  for  ■■  tha  Gbree  are  shorter,  it  necesaitates  the  employment  of  leas  drafL 
In  both  lin*  and  tov  prepaHag,  leeaer  drafts  are  employed  a<  the  slagea  advanac^  the 
gill*  Bner,  and  tha  oonduoton  narrower;  alto  for  both  materials  much  attention  i* 
Mqninto  to  koep  Iho  variom  parts  of  the  moehiiiea  in  eood  order,  free  from  h'ent  or 
broken  pins,  aod  chipped  or  indented  rollera,  for  no  snbseqnent  operation  can  onre 
tlie  defect!  that  may  be  produced  by  nu(Ugance  in  these  particutan.  The  drawing 
■ad  roving  frame*  for  tow  ar*  ■homi  in^%>.  flSS,  634,  flSB. 

a  A,  (_fig.  AS4.)  drawing  framine ;  t,  driving  pulleys ;  a,  rotary  gill  sheet ;  p,  drawing 
■pller;  a  pressing;  r,  o,  pairs  of  delivering  rollers;  a,  donbling  plate;  i,  back  *ou- 
doctor ;  K  back  roller  wheel  with  pulley  to  turn  the  sliver  rail  l 

A  A,  (j^.  SS4  A  ass.)  roving  frame  ;  b,  palley  and  Sr  wheel  combined  ;  0,  drawiiq; 
roller :  d,  rotary  gill ;  a  a,  itand  for  gitl  movement  ^a  regulation  of  the  bobtiina 
is  effested  in  the  same  manner  as  already  described  for  line  roving. 

6th.  Spinniitg. — Hiis  operetion  coaaisU  in  drawing  the  "rovings"  down  to  the  last 
degree  of  tenuity  desired,  and  twisting  them  into  Imrd  e; lindrical  cotd^  which  are 
called  "yarns.'' 

There  are  diree  modes  of  performing  this  operation ;  the  first,  and  perhaps  oldest,  ia 
Qui  where  the  drawing  and  twisting  are  performed  alU^ther,  with  the  material  pre- 
•erved  diy,  and  without  breaking  or  shortening  the  fibre;  the  second  is  that  vhiob 
likewise  wiUioot  changing  the  length  of  the  nbre^  draws  them  while  dry,  bat  wets 
them  jnjst  at  the  moment  before  twisting,  lliis  method  is  the  nearest  imitation  of 
hand  spinning,  and  makes  the  yam  more  solid  and  wiry  than  the  first ;  as  the  fibres 
of  flax  losing  their' elasticity  while  vet,  unite  and  incorporate  better  with  oneanothar- 
me  third  mode  of  spinoing  has  been  mnch  more  recently  introdnoad  tluui  dthtr  o( 
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Am  stkan^  and  bj  H  the  flbrec  ue  vetted  to  utaration  previoiulj  to  being  dmw^ 
whereby  tkev  ere  not  only  much  reduced  in  length,  bat  their  degree  of  fineDeM  U  ia- 
•Toaaedby  tbe  partial  lolDtioii  of  the  gnmmy  matter,  uherent  in  the  flaxoD  nuterial : 


ponjble  previons  to  ita  introdnction.  It  haa  there) 
other  metbods  of  spinniDg  for  varDi  from  20'«  to  '. 
the  extent  and  Importanoe  of  the  flax  m  anafacture. 

Tbe  onlv  difference  in  epinning  frames  for  "line  or  tow,"  vben  emploved  for  (he 
older  methods,  eoneiita  in  the  length  of  reach,  vhich  generally  iuTolvea  the  necesitT 
of  baring  separate  maebiDee  far  each  material,  though  sometimes  they  are  made  witL 
a  empacicy  to  be  adapted  to  either  purpose.  In  the  third  method  the  same  machinea 
were  osad  pTOmiscnonsly  for  "  line  ot  tow." 

The  jama  apoo  wholly  dry  are  used  for  the  coarse  description  of  woven  gooda,  aa 
paokiBg  aatiTaaa  «oni  aaok^  and  when  partially  bleached  for  sheetings  and  tovolUiiga 
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H  feam  Ito  pMl«r  dutioi^  and  op«*n««i  it  ttUi^  better  in  wnviiig.  TboM  ipiu 
tW  putuUj  ToUad  ftr«  empluvad  fof  ■  Mmflwhat  niperiot  i»- 

•eriptton  of  liami  goods,  Mid  thef  utlid  lilkj  appearanoe  mtn 
Ufin  them  for  dnlli,  daniMlia,'  ic,  m  well  u  for  mwiu 
■nd  ihoa  thretdi ;  k  Kmievhat  inferior  material,  bj  thia 
manner  of  treaUinull(  make*  an  eqaallv  good  yam  ai  a 
better  material  apuD  di7.  Tbe  jaro  prodaced  from  thii  wet 
prineiple  it  ntther  iocliued  to  hare  a  cottooj  appearanee,  and 
from  the  oomparatlre  ease  with  whieb  an  inferior  material  ean 
be  made  to  represent  an  apparently  fine  good  yarn,  the  appli- 
oatioD  of  yarns  thus  produceil  is  giMediDgly  varioos  and  some- 
times deceptire,  thoogh  when  good  maieriala  are  naed,  tliesa 
jams  aBbrd  durable  and  handsome  drills  shirtingi,  lawn^  and 
eambriea,  aa  well  as  fine  sewing  tbreada 

Tbe  meebonical  arransement  for  twisting  and  Uien  wind- 
ing the  vara  upon  a  bobbin,  is  called  the  "tbnialle'  principliv 
supposed  to  he  so  called  from  the  whistling  noise  they  create 
,  •mhm  working  at  fcll  speed,  which  is  from  i,600  to  4,000 
\J  iBTolutions  a  minute,  lbs  following  diagram  will  czulain  the 
ptiucriple,  which  is  applied  alike  to  all  the  modes  of^spinning 
abore  deseribed. 

A  t,  IJlg.  ass.)  the  spindle;  i,  the  bobUn,  loose  and  bde- 

Kdeat  of  the  ipiadle  in  regard  to  tarnjn^  and  rising,  and 
erioe,  bat  throngh  which  the  spindle  puses ;  o  i^  the  Syer 
aorew'ea  to  the  spindle  top;  n.  table  called  bobbin  lifter, 
as  while  at  work  it  rises  and  lowtr*  to  laj  the  yam  oa 
the  whole  bobbin  equally;  k,  a  small  cOrd  to  prcM  on  tha 
bobbin  by  the  weight  i;  a,  pnltey  by  which  the  epindl«  is 

Many  attampU  have  been  made  to  improve  upon  thia 
principle,  in  order  to  aToid  or  leeaen  tbe  strain  npon  the 
thread  in  ita  pawage  from  tbe  drawing  roUeta  to  the  flyer 
eye;  but,  till  recently,  wlthont  any  degree  of  sueceea.  The 
only  improvement  st  pruent  known,  and  which  promises 
to  become  general,  i*  that  where  the  necesmtj  to  have  ■  top  to  the  bobbin  is  avoided. 
Jt  will  be  seen  &nm  tbe  aboTe  diagram,  that  the  yam  is  cAmpelled  to  nib  the  top  of 
the  bobbin,  and  the  friction  thereby  oceat^d  quickly  causes  it  to  become  rough ;  and 
therefore  it  ha«  a  tendency  to  catch  and  break  the  thread.  The  deurablsness,  there- 
fore, of  having  a  clear  coune  fur  tbe  yarn  was  evident,  and  this  improvement  that 
we  are  about  to  explain  produces  the  effect  by  employin({  what  is  caUed  a  eoping 
motion,  which,  like  thaluaadin  mule  spinning,  preserves  the  layers  of  thread  upon  the 
bobbin  ever  in  a  pointed  or  conical  stata,  and  therefore  seif^uppotting  without  the  aid 
«f  the  wooden  end  of  tbe  bobbin.    See  QnTON  SriiiHiNa. 

The  arrangement  of  the  rollers  for  holdit^  and  drawing  the  sliveis  or  rovings,  la 
well  as  the  plaCee  and  rollers  for  aiding  to  retain  the  twist  of  the  rovings,  in  order  to 
rendn  their  elongation  more  rquable  when  to  be  drawn  dry  and  spun  upon  the  older 
methods,  will  be  seen  bi^-  637. 

I,  {fig.  SSI.)  roving  botinin ;  b,  back  or  holding  roller;  c;  carrying  roller,  J  flat  plat* 
with  a  aligfatly  curved  hce;  Uie  carr^-ing  roller  and  pinte  are  so  placed  oa  to  cause  a 
degree  of  friction  to  the  roving  when  parsing  over  them,  so  •«  to  relAin  the  twist,  and 
thus  act  as  the  pins  in  the  "gQl  frames;"  »,  tin  condoctor  for  contracting  the  roving 
at  the  moment  of  being  drawn;  /,  metal  roller;  ff,  wooden  roUer  pressed  against  the 
drawing  roller  in  order  to  pinch  the  roving;  A,  lerar  and  weight.  When  it  is  intended 
to  wet  the  yam  praviously  to  twisting,  the  trough  i  m  used,  in  which  is  water,  which 
is  supplied  to  the  roller  g  by  the  capillary  attractjou  of  a  pieoe  of  eloUi  imnisnad 
therein,  and  bearing  against  the  roller  by  lever  k. 

The  machines  for  "  wet"  Apinoiaaare  of  a  very  diCFerent  eonetmctioa  and  appearance: 
•s  the  elose  proximity  of  the  holding  and  drawing  rollen  prevente  tbe  intervention  o( 
bolding  rollers  or  friction  ban,  while  the  force  requisite  to  draw  the  rovings  at  tbe  abort 
reaches  used,  varying  from  2^  to  4  inchea,  retjuires  «a«li  pair  to  be  deeply  and  aeeuratelj 
fluted  into  one  another.  'Die  water  used  is  heated,  in  order  by  the  expaloion  of  the 
fixed  air  more  rapidly  and  oomnletely  to  saturate  the  rorings  while  paaaing  thmu^ 
h.  The  following  drawings  and  description  will  be  lofficicut  to  give  an  aoeorate  id«* 
ai  the  prineiple  of  thcee  machines,  which  are  generally  10  to  BO  feet  in  length,  and 
Motain  aoO  to  nearly  SOO  spiodlea;  tJiat  is,  100  to  160  on  ewth  aide. 

A  A  A  1,  ijlg.  688.  s  SSS.}  framing ;  ■  a,  stand  for  roving  bobbins;  o,  driviag  pidlsya 

flxed  upoB  the  axla  of  eybndar  n,  from  whiidi  paa  endless  sords  to  drive  tiie  apindUa 
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a*;r,  «t«p  imilof  tpindlei;  e,(x>1lBr  nil  Tot  ditto;  H,b(ibbin1ift«r;i^  front  roller;  ii, 
b««b  roller ;  i,  back  prwting  K>ll«r ;  m,  top  prcMiag  rollw  (theM  sre  Mnerallf  m&d«  of 
box  vood.  but  wmetitnes  of  gntta  mkIib)  ;  n,  h,  leven  in  connection  with  the  cicaiitri*  to 

C'noethejiaeuidlkll  of t£e bobbin  lifter;  oakthtmdplate;Q.ftMddleeortr«n9veTw 
reating  on  the  azlei  of  the  back  and  front  jiiimiini  roIleiMO  Uiat  one  lever  and  ire^lit 
'A  for  both  bjr  the  oonneeting  rod  to  lever  r  r,  vhMh,  in  <nder  to  oanee  more  premu* 


m-[rip«4  at  tbe  dtdnd  t«B> 
.  .  b,  snidg  lodi  «r  pip«i  to  mdm  th«  roTiag  to  pan  under  dia  fntar.  la 
order  to  aroid  the  roBen  beooming  indented  bj  the  ronng  uv&ji  pMdng  on  the  Mm* 
pimce,  tbaj  are  oanied  to  travcne  tbe  breadth  of  the  roller*  by  a  tniTenicg  goldt  r^ 
moTed  bj  an  uccntru  at  the  vorm  and  Tbeal  e;  d,  Hjv,  mif,  cplndlea 

Bare  it  maj  be  proper  to  inljoduee  a  deacriptioa  of  the  maelmiee  for  twitting  IIm 
yania  vbsnipun  into 'thread**  n*ed  for  cewin^  A«.  Tbe;arDa*pituf»rt)iiapsrpoea 
■hould  a1wayib«nud«of  aeomewhat  (nperiordeaeriptionofline  to  that  employed  (br 
the  Hun*  Biunber  of  JMU  Eiir  wearinK  and  have  rather  U**  twi*L  llej  are  generally 
taluD  while  wet  on  uie  ipinning  bobbiiw  to  the  twitting  fraoiit  and,  when  combined 
together,  the  onion  i*  effected  by  a  tortifw  in  the  oppoaite  direetion  la  the  original  twift 
of  the  leparate  yam*. 

&  Btditig.  —  nii*  operation  oonuat*  in  winding  the  yam  off  the  bobbin*  of  the 
qtinning  or  mttinK  bama^  and  fonniog  it  into  hanlu  or  *k«ina  The  Tariom  denomi- 
natione  of  the  ikeine  into  which  yam  ia  reeled,  and  Uien  the  fomM  or  ownbinationa 
they  are  made  up  into,  are  oe  follow*: — 

Ibe  lea  coat^ning  300  Tardi 

10  lea*  making  I  lank 

20  hanki    „  1  bnndle 

e  bnndlee,,  1  packet 

It  ii  by  the  itandard  lea  of  800  yards  that  the  deecnption  of  yam  i*  known  from  tlia 
nnmbcr  contained  in  I  lb.  weieht ;  thiu  No.  Sa  eoataini  SO  lea*  or  SOOO  yard*  for  1  lb 
weight  In  SootUnd,  the  inbdivieionB  are  rather  different  bom  the  forgoing,  whieh 
are  employed  in  England  and  Ireland ;  the  lea,  however,  remaining  the  aame : — 

8B  leea  make  I  ipindla 
S  „  1  rsnd 

ISranda,,      i    1  doies.  -  i' 

He  reeling  ia  peformed  upon  exceedii^ly  Bimple  machhia^  generally  put  inmoboi. 
by  the  hand  of  the  penon  attending  tbem,  though  eometiiiMa  they  are  driTen  by 
the  motive  power  of  the  factory.  The  reel  is  m»de  sufficiently  long  ia  reoelTe  twenty 
bobbin*,  and  the  bane)  npon  tbe  yam  ia  found  in  one  length;  the  diameter,  howerer, 
Tsriet  »  M  to  mit  the  difierenteized  yarne  to  be  reded.  For  the  ooaneit  yam*  aad 
down  to  16.  and  SO.,  the  laraeat  eircnmfeienee  i*  need  of  S  yarda,  from  thai  to  about 
Bo.  loa  H  yard^  and  for  ^e  flneet  yam  li  yard*  i*  bnnd  mo*t  oonTenieni  Tbaaa 
vaiion*  eircamferencea  sra  ounpenaated  either  by  putting  a  paat  wmber  ff.thlMdl 
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I>tOHah''^«'  or  inoreuias  the  nQmbar  of  ^ea,  m>  that  onpo«iU  to  aadi  una  of  Um 
90  belibma  aa  ectire  hank  aEoold  be  Tormed  Mfcte  taking  th«  jam  off;  thui  at  sMh 
"  (trippiog"  one  bundle  U  turned  oft  ,  To  bcUitat*  the  italppin^  ooe  of  thp  nils  of  tlia 
barrel  U  inadv  to  fall  io,  and  thiu  aUokea  the  hanks;  care  ii  taken  to  learetht  i«a* 
baada  Terj  looae,  in  order  to  altow  the  jmra  to  ba  apread  ont  in  dryinff  and  bleaobing. 
The  datermiaala  langthg  of  yarn,  wh«a  wound  on  ttie  reel,  are  notified  b;  the  riHsing 
of  a  bell  conneoted  irith  ihe  ade  of  tha  band,  figure  belov  ahow*  the  fotm  of  as 
ordinal^  hand-raeL 
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troDgh  to 
receiie  empty  bobbina;  Ae.;  D  n 
bobbin*  in  poaition  of  being  reeled ; 
■  B  gnide  raib  movMble  lo  aa  to 
jdaoa  the  leaa  aide  bj  aide  on  the 
««i.  //  beU  wheda  ■  y  g  b«Ua 
jor  aach  reel  burel  tMp«iided  on 
■pringa. 

To  tbsae  Iiand-reela  there  ue 
many  ol^ectiona ;  for  it  ia  erident 
that  the  Domotneaa  of  meaanre  de- 
pends enliralj  npon  the  attention 
of  the  reeler,  and  the  atoppagea 
aritliia  frtKn  the  breaking  ot^  a 
thread  M  the  finiahing  of  a,bobfain 
interrnpt  the  vork  of  all  the  otlien. 
neaa  objeetiooa  reodersd  it  n«oe»krT  to  attempt  aome  ameliorationa  of  the  ayitein  bj 
the  intrDOnotlon  of  a  reel  that  aboiUd  aatomatioallj  preTent  theaa  eauaea  at  error. 
Such  a  reel  waa  patented  a  few  jeara  ainee,  and  ia  now  in  general  nae  in  Bootland; 
it  ia  ao  oontriTed  aa  to  hare  the  oapaaity  of  atopiaiig  ilaelf  when  a  thread  braak^  when 
a  bobbin  finiahe^  and  leaa  m^  haaki  oanaslalM;  ud  haaing  but  fonr  or  fire  bobbina 
in  one  oompartment,  the  atoppagee  affect  but  few  at  a  time ;  and  ae  thia  machine  can 
be  worked  bj  leaa  akilful  persona  withont  poasibilitj  of  error,  moah  saving  ia  effooted 
beth  in  wages  and  matenaL  Ihe  annexed  figure  (HI-)  shows  the  principle  of  tbis 
iuaproTed  real. 

i.  i.  (Jiff  ML)    framing;  ■  reels;  o,  a  pendolnms  on  whkh  are  bung  the  bobluaa 

to  be  w«ond  off;   n  driving  ^kaft  with  latchA  wheels  oppoatte  to  eaoh  pendulum, 

•0  that  when  ■  thread   breaks,  the  peaduliun  to  whieh  it  waa  attached  Iklb  into  the 

latchat  wIhsI,  and  thus  atopa  it. 

n*  drying  «fwat^un  yaraaahould  alwaji,  when  poaaibl^be  donsin  tlie  opeaiaii 


0f  nneaiHiij  the  hacik*  upon  horiiontal  ^lee  throngh  them,  with  anotlier  simflar  p«U 
reetiiw  iaM»  npen  their  lower  azlrenuties,  in  order  to  keep  them  sbaight  If  aiti- 
fleMneat  is  enpleyed,  tkat  from  steam  or  hot  watw  ia  preferable,  and  it  dioa]^ 
■srar  axaead  90°  Fahr.,  aa  otherwise  the  jratn  i« 


1  M*U»ff  -ft—tj  tUa  opwatiaa  ia  flnt  prodiMad  «| 


d  VMi  tlM  Jim 
ud  tied  up  m  eoi 


up  m  eoDT«iiieQtlj-died 

Id  tirdar  to  nre  Um  jbhu  that  loft  and  mclloir  faal  to  agrteabla  and  ahanutarfaUt 
of  flax  janu,  Uke  haaki,  when  bronghl  tmm  tha  drjia^  ara  what  is  eallad  ihakeB 
down  aad  {Hn-vorktd.  lliu  ia  done  bj  a*p«r*tui#  a  fev  at  a  tim^  and  paHing  them 
on  to  a  strong  ariD  of  wood  fixad  to  a  w«u  or  jpular,  vhan  viUi  ■  heary  baton  pot 
throng  tbeni,  the  workman  prooeeda  to  atratoh  the  haokt  vtth  a  toddan  ohe^  or 

jerk,  which  operalioD  *" .--■_. -■. 1.  ...  ,.      .     -.. 

and  iliake  tham  looae 


he  repeata  in  two  w  three  tdaoa*  *o  ■«  to  thoronghlr  itrairiitaB 
;  he  thai,  naing  tha  aama  tkaton  a*  a  lever,  twiila  them  hahtlT 


baekwarda  aod  Ibrwardi  till  the  deaired  d^na  of  an^planeaa  ia  i 
ii  MDHtimea  wad  to  aid  the  ftnughtaniag  and  xpaTotiDg^  a*  well 
rioaa  on  the  jam.    Ibe  hank  or  hanka  will  then  be  '       •  ■     ■ 
MUMi  aaon  the  Tsel,  which  faoilitataa  their  folding  n 
middle,  whan  tbty  are  laid  in  aqnare  pi]«a  upon  a  l*U 


nlG^Ur 
AbrnA 


„       _rt  by  tiH 

«  upon  a  t«U«  iriUi  their  twkted  foUa  « 

J     _..     .  Iha  parpendioalar  bf  a  lew  Bupporta  fzed 

the  tsbU.    St^etimea  these  padugea,  whiub,  according  to  the  bum  of  the  jarn,  ee 


npon  mnother.    'riiej  u« 


packagea,  which, 
•t  of  &om  }  of  a  bundle  to  li  or  8  bondlea,  ai 
haok^  but  eometjma  by  oordi  in  duae  or  fonr  plaeaa  of  tSeir  langUi.  It  '.*,  bowatrar, 
baiter  to  ampio;  a  bondliug  ptaa*  titan  an  oriiauy  tMa,  aa  tha  yan  oan  tkea  be 
made  np  more  aolidly,  thai  both  improTiiig  ila  appearance  and  eaadng  it  to  oceipy 
Ian  apace  for  packing  and  itowige.  Tha  bondlins  preaaa  are  nuda  npontheiaAM 
prinelple,  bat  on  a  amaller  aealf^  for  making  np  &t  jmall  paoketa,  in  which  sawing 
UMMs  are  Mnaiall;  praaented  Im^  salat  and  ara  open  the  following  conitniatioit 


Ftff.  MS.  front  view ;  Jtjr.  MS.  profile,  a  a  a  frame ;  ■  table  or  flat  top  of  frama ;  • 
riling  table ;  d  d  iron  nprighte  fixed  to  a  ;  i  ■  twrs  hinged  at  one  and  la  nprishts  n  il 
to  shnt  across  the  preas,  and  be  eaaght  and  latched  down  bv  Uis  spring  oaloh  i,  ftiad 
to  the  npriffht  d  along  one  side  of  the  press ;  r  r  Ta«ki  for  lifting  tha  table  o  b j  dw 
{Anions  on  tiiaft  a ;  a  crossed  IcTen  for  turning  the  shaft  s  ;  i  ratchet  wheel  engaging 
the  detent  k,  and  Urns  retaining  the  shaft  o  In  any  reqairedpoaitMn,  and  thnsofooona 
naintainins  the  pressure  of  table  o  against  the  top  oross-bM  & 

8.  Weianuj,  is  the  operation  by  wUch  the  yams  are  combined  into  textile  bbric^ 
anefa  as  eaavaa,  linen,  drills,  danuuki^  Ac,  and  a  great  variety  of  other  denominatiow 
of  artiaU  for  nte  and  orDament  * 

Hitherto  tba  weaTing  of  linens  has  been  carried  on  by  the  anoiaat  and  well  known 
hand  proees^  so  anciant  and  so  well  known  as  to  place  the  opentiTe  practising  it 
among  the  wont  paid  of  any  other  art  ITow,  however,  there  are  sererol  eiteosiTe  and 
thriviog  astablidimentB,  wtiera  macbbtry  haa  taken  thaplaceof  mneh  sqaalid  mis«9y, 
•nd  at  mnch  cheaper  rates  prodnees  to  consumera  superior  arUcles,andBtiQaS6rd(nM 
payment  to  the  operatJrB.  llie  improTsmente  in  power  weaving  which  have  led  to 
^)  result  are  not  handed  upon  one  or  even  a  few  sauseasftil  invention*  or  oontrivano*^ 
but  are  tha  combination  ot  a  great  many  that  hava  oecnpied  mneh  time  to  matnr* 
Vanydiffleultiesliad  tobeoTerooma  in  the  weaving  of  flax  that  did  not  exist  in  thatirf 
•tfcor  materials ;  and  fat  a  ooaaiderabla  period  thia  a^enaa  of  linani  renderad  thur 


•nmptioB  w  Umitad,  u  to  naka  tb«ir  prodnotka  by  pawor  waaviw  bvt  ft  rttj 
ciudu^ol^«at  TheKT««teatobtt>alaof  apnotical  natara  to  A«iBtra3n«ti<»i*rtbt 
omatio  weaving  of  Quen*  vm,  the  atiibbomaeM  or  want  of  elattieit;  in  the  jit^ 
which  eaniad  frequant  breakage^  and  mwb  eosftuiMk.  In  wooUan  or  eottoa  good*, 
If  » threatl  or  yam  ihoaldehMiee  t«b«  alitttatightertban  tbeothcrain  the  warp,  ill 
«la«Uaitj  wiU  allow  it  to  oomeop  to  the  general  bearing  of  •heothm  when  the  waft 
■  atniok  up  bv  lbs  reed ;  bat  in  Ijnen,  ftvm  the  want  of  that  olaatieHj,  •  thread  *• 
(itoated  would  break,  and  hy  crowing  toma  other*  eauaa  th«n,  if  not  (o  be  bnAcn 
iireot  by  tUat  oirounuUnae,  at  all  •veDtaeaoaeaeobalniotiont*  the  dinttle  that  wonid 
lead  to  iiuilK'r  nuacbiet  Hence  ic  wai  moat  material  in  Unena  to  have  aaeh  a  method 
of  winding  the  jam*  upon  the  warp  beam*  that  drauld  iumreth*  greateat  legaUii^; 
bnt  strange  to  lay,  that  point,  though  now  attained,  waa  at  flrat  wkollj  loat  a^lit  ol, 
Diat  ciicimiBtaaoti,  ai  well  ai  the  great  mistake  of  attamptiag  to  dm  the  a*m«  looma  aa 
are  found  luitable  forootton,  prodaoad  ■omueh  diaoooragemintin  tbeearlierattempta 
w  to  giTe  riae  to  a  high  degree  of  pnuudioe  againat  the  poaaibilitj  of  anooeas  in  Uiit 
■ndartakin^  whielt  m*y  aceonnt  for  the  backwardn—  in  whiah  this  branah  of  tha 
flax  manufacture  waa  found  till  qnita  leoenUj.    See  artiole  FLu  Wbatbcs  Xjocm. 

Hm  new  roTiag  nuwhise,  called  bj  the  ingeDioua  inventor,  Mr,  W.  K.  WaeUej,  of 
£«adi^  the  SuTca  Rotiho  Puh^  seeoa  to  be  a  phthttpkimi  iadmHon  happily  drava 
bom  the  uatura  of  the  material  itaal(  and  aooonunodated  to  its  peculiar  conatitstioD. 
Ji  is  ramArkabte  for  the  umplieitj  of  ita  constmetioi^  and,  at  the  Mm*  lim<^  Ibr  iti 
eomprehenaivenew;  requiring  no  nicety  of  a^jtutment  in  its  applieatioD,  and  no  ttdi- 
«ua  a^rentioeihip  to  be  able  to  worfc  it,  ■• 

It  uknowD,  that  the  glutiDuos  matter  of  the  plant  m»f  b*  softened  bv  water,  and 
hardened  again  by  heat  j  of  this  fact  adTantag*  is  taken,  in  order  to  prodnee  a  ntTiaf 
wholly  without  twiit ;  that  is,  in  the  farm  of  a  ribbon  or  aliTer,  in  which  the  fibre*  aia 
)Mld  together  by  the  glutinoni  matter  whioh  may  b*  natural  to  tham ;  or  wbieh  tnaj, 
tot  that  piup«*4  b*  artifloially  applied.  The  diver  roving,  *■  loaf  aa  it  ramaina  dry, 
pomamto  all  rMnisite  tenacity,  and  freely  unwind*  from  the  bobbin,  but  on  beooming 
•gain  wetted  u  the  apinning  frame,  it  readily  admit*,  with  a  slight  farc4^  of  baini 
£awn  into  yam,  preserving  uie  fibre*  quite  paralleL 

Hediagr«m,ji(p.  6M^show>  inexfilanation,  that 


c^  a  (hallow  trough  of  water, 
nlinder  faeatad  by  *l«am. 
'    '    n  roller  for  winding. 

r,  a  bobbin  lying  looaa  upon  tha  wisdiog 
roller,  and  revolving  upon  i^  by  the  Motion 
of  its  own  weight 

Hia  roving  or  sliver,  as  shown  by  the 

dotted  line,  after  leaving  the  drawing  rrl- 

(  ler^A,  ^pasaea  through  the  walor,  in  tha 

'   trough  0,  which  sofUna  the  gluten   of  tha 


fibre* ;  and  then  it  i*  carried  round  by  tha 
aUam  oytinder  n,  which  dries  it,  and  de- 
liver* it  hard  ani^  tenaciou*  to  the  bobbin 
r,  on  which  it  i*  wound  by  the  actioD  of  the  , 

Thii  i*  the  whole  of  the  meobaniam  re- 

auired  in  produeii^  the  sliver  roving.  All 
le  complex  arrangements  ^  the  commtm 
cone  roviDgaremperaeded,  and  the  machine 
at  once  beeomes  incomparably  more  dnr. 
able^  and  eaaier  to  manage;  requiiias  onl^ 
half  the  motive  powat,  and  occupying  only  half  the  room.  A  frame  of  46  bobbins  is 
•nlr  a  feet  long,  and  sfforda  ravings  sufflcient  to  mpply  liOO  spioiiingepiDdle*. 

nj*  machine  (hough  bare  deeoribed,  i*  but  litttg  uied,  being  capable  of  bnt  vtrj 
limited  application. 

'Die  following  *ket«h  thow*  the  arrangement  of  the  maehinery  in  the  moat  miportant 

room*  in  a  modem  flax  mill  of  7000  to  8000  ajundle^  capable  of  prodnoinb  weekly, 

about  1900  bundle  ot  line  jani,  24o,  23.'*  to  ISa'l  i  and  about  TOO  bundlM  of  tow 

yam,  So.  la'i  t«  40.'a 

there  ara  three  aj*tem«of  ka^linemaaltiavylHiro.  iS.'*  to  10.'ai  twoiyaUmaiB 
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1  »   n«i 
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«Bt  lint  iDMhiiiciy  for  Vo.  ia'«  to  ItO.*! ;  and  three  ijitenu  of  tow  mschineiy  for  Ifai 
la'i  to  4ft  ■«. 

The  baUdlng  U  M  feet  vide  uid  ISS  feet  lODg;  which  li  a  verj  miteble  and  ooa- 
Tenieut  eiie,  and  which  sdmite  of  the  meet  eooaomieal  arrsogement  of  the  maohinctf. 

The  foUowioir  li  ■  dreoription  of  the  muhinee  ihowa  in  the  preparing  room :  — 

*,  A,  two  of  Baxtei'i  ^teat  aheet  haoUiog  aaehiaei  for  Jong  tow. 

I,  s  flax-rottiBp  machine. 

a,  one  of  F.  Fatrbaim  A  Ca^  patent  donble  line  of  holder  hackling  maohineafor«al 

1^  i\  are  two  breaker  eardi  4  feet  diameter  X  0  feet  wide. 

l^  lap  maahina, 

r,  t,  F,  are  three  flniiher  earda  4  feet  diameter  X  <  feet  wid^  with  P.  ndriMln  4 
Co.'s  patent  rotar;  gill  drawing  heada  attached. 

f^  s,  are  two  patent  rotary  gill  drawing  tramei 

V,  B,  two  ditto  regnlating  rovinji;  framea  48  apindlea  eacl 

^  i«  a  Krgw  gill  aeeond  drawing  frame  of  8  B«ed«  for  et.       ... 

K,  it  a  MTBw  «i11  third  drawing  frame  of  8  beads  tor  ent  line  tow. 

I,  a  Krew  ^iT  regalatiag  roving  frame  of  7S  epindlea  for  cnt  line  to 
'   X,  H,  u.  are  tiiree  long  hne  fint  drawing  framea  or  Bpreadera  of  4  b 

N,  I,  H,  are  three  long  line  eeoond  drawing  framn  of  S  heada  each. 

o,  o,  o,  are  three  long  line  third  drawing  framea  of  a  head*  eaob. 

p,  r,  a,  three  long  tine  regulating  roving  frainea  SO  a^undlei  each. 

«  4  are  two  ent  Jbia  aproaden  of  4  baeMa  each. 

\  a,  two  eat  line  Meond  drawing  Iramei  3  head*  each. 

i^  %,  two  ent  line  third  drawing  namea  e  heada  each. 

H,  X,  two  ent  line  regnlating  roving  framea  IS  ipindlea  each. 

Tbe  ipluBiDg  tWKa  emituni  84  ipiDninx  framea  of  1B4  to  S44  apIndlM  bm]^  *PpW* 
j._..  .    .t >  — . '--jribedba' — 


u  the  aeveral  sfitem 

Hyatemof  1  --" 

1  Baxter'*  F 


BB  deaoribed  below. 


I  apreadiw  or  firat  drawing  fhm^  4  boeua 

1  ceoond  drawing  frame,  1  heada  4  boaaea  eacl 

1  third  drawing  &am^  S  heada  B  boMca  each. 


baDd]e^  oraay,  iS»  lb*,  of  No.  SO.'afan 


D.  Two  Bjitemt  of  long  line  machinery  fi>r  "So.  40. 'i.  to  TD.'a 
1  Baiter**  patent  sheet  hackling  maehin^  8  took. 
S  ipreader*  or  fint  drawing  framea  4  ' 


%  patent  diao  regulating  roving  frames  «0  spindlea  eadi,  IS  ^htdlet  per  bu^  • 
mchea  X  it  inchea  bobbin.  ' 

'     10  (pinning  framea,  390  a]H&dlei  each,  3^  inchea  piteh,  2100  i^dlea. 
about  ISO  bondleik  or  411  lb&  of  So.  SS.'*  jam  per  day. 
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bundle*  or  IDS  Iba.  of  No.  K,'*  jtn  dm  d 

[V.  Two  lyttvrna  of  long  toir  manhinerf  for  Hi 

1  brcftker  cud  4  hti  ai4metar4  bet  wida,  d 


IIL  Two  ijatenu  of  thrM  ant  l!na  nwehiiMiy  for  Kd.  tO-'t  to  ISO.'*  (one  for  ia't  t« 
10.\  and  ona  for  1D.'i  to  ISa'i). 
1  Qai  anttiog  maohiDB. 

1  P.  FairiMurn  A  Cok't  p«t«at  doaU*  Una  «f  boldar  haekling  bmIubs. 
a  *pre>d«r«  or  fint  drawing  framaa  4  boaiea  aach. 
I  aaeond  drawing  t^anu^S  haada  aaeh;  •  aliTart  perhaad. 
I  third  drawingftama^  i  haada  •aal^  8  *U*«n  p«r  head. 
%  paUat  diaa  ragniati^  r«Tiag  (hunaa,  1%  ipindlaa  aaah,  IS  apindlca  p«  ba*^ 

4  X  3^  inohaa  bobbin. 
6  ipinning  fmma*  110  i[nBdlaaaach,  H  indiaa  pitoli,  =  1100  q>iiidle«. 

0  apinning  (rauat  944  apindlaa  aaafa,  tt  inabaa  pitch,  =  liSO  apindls*. 
Production  aboat  6S  bondlaa  or  3SB  ilia,  of  No.  BS.'»  jam  par  daj,  and  abont  M 

,     *Ho.  la'atoU-'a. 

1  breaker  card  4  feet  oiametarA  foot  wide,  di^ad  bj  rollnBi 
1  lap  machine. 

a  floiaher  oard*  4  feet  X  0  f*«t  with  P.  Faiibaim  Jt  Co.'*  patent  lotaij  giD  dnw 

ing  framaa  attaehad. 
S  patent  rotary  gill  drawing  framea  19  aliren  eaoh. 
S  patast  rotary  gill  dlao  ragnlating  roving  fraBie%  4S  qnndlea  aaali,  8  inidta*  X  4 

inchaa  bobbin. 
B  qiioning  fkama^  194  qnndla*  aaoh,  9  inaha*  pitdi  fw  No.  la'a  to  ia.'a  =  SS> 

apindlefc 
9  ipinning  framaa  SOO  a^dla*  aael^  H  inobaa  pitoh  fw  ITa  I6.'b  to  £&'«  =  900 

apindlaa. 
Prodnotion  about  BS  bondlga,  or4&B  Iba.  ITo.  l«.'i  par  day,,  and  about  BS  bnadlai^ 

or  ail  Iba,  No.  gS.'i  per  da];. 
T.  One  aTatcra  of  oot  tow  macbinsrr  for  Hfr  9S.'a  to  40.'a. 
1  Breaker  card  4  feet  diamatar  6  het  wid^  doffed  by  oomba 
1  Finiiher  oard  wi&  P.  Fairbairn,  A   Co. 'a  patent  rotaty  giU  drawing  bama 

attached. 
1  Beraw  gill  Hcoad  dmwinc  fhune  >  head*  eaeh,  4  boaaaa  per  head. 
I  Screw  gill  third  drawing  name  8  head*  each,  ll  boaaaa  per  head.. 


S  apioning  framaa  of  930  apindlaa  each ;  9^  incba*  pitch,  =  6S0  apindlta. 
I^rodnction  abont  B6  bnadlaa.  or  940  Iha.  of  No.  BO. 'a  par  day. 
llie  reeling  ia  gaaerally  carried  on  in  the  attio  abova  the  quoning  room,  and  tlM 
nninber  of  reeli  required  ia  about  the  aanu  a*  the  nomber  of  apinning  (raiML 

Bwrnmaty  titm. 

Hiere  are  SSOO  apindlea  long  lin^  producing  1 96  bundle*,  or,  BM  lb*,  of  jara  par  3a.j. 

11S9       „        long  tow,  R  IS  .  800  . 

£890       „        Bcutlint^         „        IIG  „  B40  , 

6«0       „  out  tow,  „  88  „  S40  . 

1999  apindlaa  496  bundlea       9970  Iba  of yanperdsj. 

"At  waate  ia  line  apiitoEng  ia  generally  abont  10  per  cent,  aud  in  tow  apinning  sbant 

SB  percent,  a*  that  Uia  quantity  of  raw  flax  required  to  produce  the  aboTe  itatod 

quantity  of  yarn  would  be  abont  90  cwta.  of  fiai  for  long  Lna  and  loog  tow  tf'""*"^ 

and  alraut  6  owta.  of  fiai  for  cut  line  and  out  tow  apianiii|^ 
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.  Oltmimu't  Pmtml  iVMUL—TlM  fn»i  inUmt  wUob  hu  of  lata  b««i  axdtAd  In 
lfa«  pnblia  nund  with  reapeot  u>  flue,  in  part  bv  tha  atklargad  nhar*  of  ApplissCioa  vhioh 
ft  uippowd  to  ba  opemed  out  to  it  by  tlx  diMOTUK*  vf  Hr.  rlanwiii.  tmd  more  pu- 
tisularly  from  the  fiot,  that  it  is  *  auterial  of  bonw  giowth,  and  o^wUe  of  praduotioa 
in  wilimited  quoatitics  in  Ireland,  would  loom  U>  deoMnd  &oin  m  speolal  ooakmeat 
Vb  are  not  Uie  leaa  iaolinad  to  thia  oonn^  aa  the  pabtio^i  e*ar  ready  to  take  upon 
tmat  the  praotinablanaw  of  any  saw  pn^eota,  wtMB  thair  piomiaad  rcaolta  ohima  in 
witii  any  feeliii^  of  lyinpathy  whiah  happena  to  parvade  tha  oonuniuuty ;  tliiu  whara 
tbe  intaieat  af  Iraland  la  eoacanied,  we  And  that  oommaroial  aaheinea  for  aiding  iti  ad- 
Tanaemant  are  aageriy  aeiiad  apoI^  and  aanfidad  in  almoat  withont  inquiry ;  hat  thi* 
la  lar  from  a  prudant  aourae.  There  can  be  no  ^aiation  that  tiie  flax  trade  ia  tha 
nowing  manuiaotura  at  Iralaod,  and,  a«  raoh,  too  amoh  attention  eannot  b«  giien  to 
-  pr^uction  of  the  raw  inataiul ;  it  haa  tharafora  bean  anaoamgad  in  arety  lagiti- 
but  it  may  be  qnaationed  whether  the  lata  aniKiunaainanla  which  have 


uata  way,  but  it  may  be  qnaationed  whether  the  lata  aniKiunaainanla  which  have 
beta  made  of  ita  almoat  oniTenal  af^oability  to  taztUa  bhtia^  wilt  not  tend  to 
djreet  capital  to  too  great  an  extent  into  thia  ODW-thri*ing  braaeh  of  indnatly,  and 
thereby  quickly  iuduoa  a  Ulaa  and  minooa  eompatttiMi  between  mannfaattiren 

Flax,  though  apparsntly,  fion  it*  fibrona  abaraatar,  batter  anitad  by  nature  than 
ailh<r  cotton  or  wool  to  b«  fonnad  into  thread,  aaTetthalaai  praaanta  man;  difflanltiaa  to 
manubetitraia>  whioh  are  ^oita  fniMgB  to  die  working  of  thaae  ihort  atapla^  and  whloh 
oaa  only  bain  part  ramadied  by  tha  adaption  of  a  BomawhatdiSBrantprooaaa  of  mano- 
foatur*  In  eontiadiaUnetioD  to  eotton,  whisk  may  be  oonaidarad  the  mat  of  tha  plan^ 
flax  ia  tha  filamentona  anbatanoe  oontainad  in  tha  atalk  ttf  tba  plant  Jt  haa  thvafoia 
to  be  obtained  from  atiipping  off  the  bark  or  woody  ooatin^  tanned  Um  "  boon." 
Bnt,  in  order  to  nOoet  thu,  aa  well  m  to  detaah  tha  fibra  froB  eaeh  other.  It  ia 
naoaaaary  to  diaaolva  tha  gum  w  reainooa  aap,  whidi  parradee  tha  plan^  and  Uada 
tha  aoTeral  parta  tt^ther.  Varioua  plana  bava  bean  annaalad  lor  attaining  thia 
mi ;  and  it  la  upon  tk*  afflaienDy  of  Uia  proeaM  adoptad  that  tba  tdtimata  aaooeaa 
of  (ha  flax  trade  nuioly  depends.  Thai  It  ia  nndefatood  that  Uw  growth  of  tba 
flax  plant  ia  priaoipaUy  in  the  hand*  t4  email  fannan  withoot  oapital,  and  that  tha 
bulk  of  tha  na^  whan  ra^a^  ia  ao  diaprDportioDato  to  Iha  yield  lor  mannlac' — 
pnrpoaaa  aa  to  proelnda  the  ramoTal  of  tha  aitiala  to  any  graal  diataooaa 
•tate  of  ttatv,  it  will  readily  ba  aeaB,  that  ko  prooaaa  of  diaaolTlBg  tha  gnm 
"ratting"  aa  it  ia  termed — raquiring  tha  paidiiaaa  of  auiaiwtTa  appaiwtq),  or  da- 
1: —  .1.. :—  -r  -j._.:^j  Imowladge    ean  ba  brought  ir-- '  — 


„     >  <rf'  adentifie  Tnwwladge    ean   ba  brought  into  ganaral  naa, 

bowa*e>  effioiaat  that  jffooaaa  may  prora  to  be.    It  oatiao^  tharaforc^  ba  wondwed  at 
tiiat  tha  old  plana  M  water-retting  aad  dew-retting  alUl  paevaiV  althov^  a  tar 

'"tt  method,  ^hieh  we  ihall  preaaotly  axplBi%  haa  bean  intradnead. 

'ng  i*  aamply  bin^i^  tha  plant  to  a  aarlaln  ataga  of  daeay,  wUahar 


■nariMmal 
Rotting  ia 


itlooaaBiogoraapaMtioa  of itaflbratk  Ineanrlngoattha  watw-raUingpvoaaaapila 
an  d«  b  tha  groud  and  filled  with  water,  aad  tlM  flaa  ia  thrown  in  in  bondlaa  and 
praaaaa  down  by  wai^tad  board%  to  keep  it  ondar  water.  After  a  abort  timi^  farma*- 
(atioB  aosamanea^  and  in  aboat  tan  daya  (mora  or  Urn^  aooordiag  to  tha  maaa  tamp*- 
Mtnre)  tbadaaayingproeeaa  wiBhaiaproaoadadaMBaiMUyfkri  tha  flax  ia  than  takan 
•nt  aad  driad,  and  Um  bo^  ia  tanorad  bv  hand.  Tha  laUing  may  ba  aartiad  on  in 
ailherraaningoratagaaatwatM';  battbaUttar.althoa^thaHMMoxpaditinamatbo^ 
raqniraa  aloaar  watnnitift  to  proTant  tba  flax  frooi  lonag  Ha  atraagth  of  fibra  bv  orar 
daaay.  It  will  b*  obriona  that  largo  iwaaata  of  T^atable  matter  aopoaad  to  pntroaatioa 
Bmat  ganerata  each  axhalationa  aa  are  vary  injnneaa  to  tha  health  of  tka  ooauMnity. 
Tat  thia  pnatiee  pot  only  pnrtji*,  but  will,  aa  wa  Ihink,  aaaiaaarily  laeraea*  In  propop- 
lioa  to  tha  ineroaaa  in  the  growth  of  tha  plan^  unleaa  aama  anMgatia  maana  are  adopted 
to  ^t  down  tha  naetian.  Daw-ratting  u  a  prooaaa  that  ia  Jaaa  oljaotiraiBbli^  bui  ita 
^MMtion  ia  bralowar,  aad  it  ia  ahogathar  beyond  the  maaoa  af  BMaj  broMia  to  ad^ 
In  thia  iaataaoB  tha  Am  U  atrawn  thinly  o*ar  ma*dow  aa  gnM  la&d,  aad  than  aabmittad 
to  tha  aation  of  the  air,  dawa,  and  rauw  whiel^  In  a  period  raiyW  (aecordiiig  to  tha 
■Maa  taBparatnre^  batwaan  time  and  aix  weal^  win  effaet  tha  Toqturad  diaonion  of  tba 
^ast  Thia  plan  haa  an  adTantaga  over  Ae  watar^ettin^  inaamnith  aa  tha  flax  ti 
yialdad  of  a  tntghter  aoloat^ — the  lattar  proeaai  baii^  xary  apt  to  impart  a  daap  atain 
to  Uia  flbre^  aa  wall  aa  to  dertray  thair  taoaoity. 

Tha  improvad  plan  of  rettinc  above  alluded  to,  was  intaodneed  into  Ireland  from 

thaUnitadStotaawIMI,  byMr.  SehenekoflfawTarL    It  had  been  triad  there  no- 

lyonhamp;  tha  strength  of  the  fibr^whaaaaada  iota  aablaii  having  been  proved 

a  of  the  govarammt  navy  yarda  to  aaoaed  any  that  had  baan  retted  <ln  the  old 

lystaw. '  Tie  prosssa  was  pstanted  in  tha  Unilad  Kingdom  in  IMS,  and  ia  now  in 

fttdtaUa  walk  near  BaUMt    A  t«oant  inaMotion  of  Qu  faotory  will  aoaUa  oa  to 

(tate  in  detail  the  manner  of  prooeoting  to  a^arata  the  long  fine  fleraaef  tha  flax  EroK 

the  bo^    'dopnampal^artmantln  tha  building  eont^na  a  number  of  large  oireplar 

A  Q  I 


■t«aii]  engbia  boiler.  Tie  flex  to  be  operated  upini  n  pUesd  in  t£cw  tbU  ui( 
«  B  giteD  height ;  Btrong  ei-OM-bart  of  wood,  formiof  a  kind  ef  fratnework,  u 
laid  above  the  flax  and  eecDred  to  the  reepeotife  rate, — the  object  of  this  framing  being 
to  keep  the  flax  down  in  tbe  *at,  u  othanriee  it  vould  riee  a>  it  nrelled  ia  fermentiu^ 
and  protrude  above  the  water.  When  a  men  of  flax  ii  tfaiu  eeented,  water  ■  ran  inS 
the  vata,  and  ee  it  beoomea  abaorbed,  mora  water  ii  added.  Steam  i*  now  admitted  inta 
Mid  madelodrenlatethronghtheeteam'^ipeBttfaebottoinortheTKt.eDBatoraiwtbe 
water  to  about  Wfi  Fahr.,  and  maintain  ft  at  that  temperatnre.  tn  a  few  hoom  aeetaw 
fermentation  ia  e«tabli«h«id  is  the  rat,  and  the  deeompoeitios  of  the  reainon*  or  gnmniT 
matter  in  the  italk  prooeedi  with  rapiditT.  After  tboat  nztf  honra  the  deoenpoaitiaB 
i»  completed,  aad  that  withoat  the  exodttfoa  of  an;  inodonnu  or  nioioii*  efluvintn.  "A* 
water  earcfaarcedwitk  the mveUageii  then  drawn  oft  the  framlDgitremoTed,  and  Ibelai 
is  taken  out  or  tlie  *at  to  be  dried,  other  b  the  open  air  or  by  artifleial  meana.  Tha^ 
not  only  it  the  et^eetioii  to  the  old  plan,  on  the  leora  of  ii^ij  t*  health,  removed,  bql 
a  eoBiiderable  economj  In  point  of  time  i*  eflieoted ;  the  flax  alio  !■  leal  liable  to  deta- 
riaratioD  tn  eolonr  ead  atrength  of  fibre,  if  oidinar;  care  is  need  in  oondaating  the  opera- 
tion. When  the  weather  ia  faTonrable  tbr  drpng  in  the  open  air,  the  flax,  tied  ap^  in 
tafte  or  haadhK  ■■  anapanded  b  rowa  ^er  above  tier,  in  an  open  (raminii  eererad  in   ' 


B  fMm  the  engine 

which  worki  OB  th*  Jrigk-preaene  prindple,  i*  nond  amply  anfident  for  heatii^  the 
■Ir;  an  advaatan  aoneeqiKDt  ob  thia  mode  of  heating  it,  that  no  oareleauieB*  ob  tlw 
part  of  the  attandanla  will  render  the  air  liable  to  be  heated  to  bd  extent  that  wottld  ia- 
Jnre  the  ftax.  The  flax  havini  been  retted  and  dried,  ii  next  carried  to  the  rolling  or 
aruhhig  mill,  and  there  peaae^  bj  han^  betweeo  rotating  horiiontal  rollen,  whiek 
erack  the  boon  already  loeeened  by  tha  rettiog  proeea^  and  apread,  or  parti  allj  eeparat^ 
the  long  flbraa  Hie  flax,  m  it  t*  delivered  out  ef  the  ntBolUDe,  ia  gathered  np  by  bey^ 
andhandedtootbei^  whorabmititbyfaandf^latotheaelion  of  rotating  kaivea.  Thee* 
kniveaare  BttaelMd  tothebeeof  avertieBlwbee^eeverBlof  whiehaNmnaBtedoDOM 
and  -the  eame  ebaA,  at  abont  three  feet  apar^  and  recMve  motioB  from  the  oigfkA 
Hiere  ia  Bn  attendant  atatioaed  at  every  wheel,  wbeeedntyi*  t«nbmittheflBxt«tt« 
aetion  of  the  kniva^  by  holding  it  over  a  Sied  bar,  Motigunt  thereto^  and  allowing  the 
rotating  knlvei  to  atnke  the  flax  In  the  direction  of  lla  tangth.  When  the  bomi  on  the 
iuX  length  of  the  flax  ia  broken  sway  or  knocked  ol(  the  lax  ia  turned  over  and  the 
other  end  iiaubjeoted  to  Mnilarbe^Bent.  Tofbrtheieleartheflaxof  the  woody  p^ 
tiolei^  it  ia  again  autMittad  to  a  aimilar  openttidn  before  another  eet  of  wheela,-  the 
BotioB  ef  the  knivea  bein^  in  tfait  faMtaaee^  more  tboreugh  and  aearcbing^  aa  the  fUs 
bae  DOW  nppcoBcfaed  nearer  tea  atiek  of  flne  fibre*.  HaviLr  undergone  thie  tj^ateen^ 
the  flax  te  now  readv  bw  aale  ia  the  nsilet;'  and  it  la  in  thia  atate  that  it  eotor*  Ifct 
fl^mill  t«b*  aoteo  nponbyUwheekling-maehin^fortheraDovalaf  Ihetoworahoit 
atapl^  prior  to  madergoiBg  the  variova  operatioBa  of  preparing  and  qiinning,  to  oonv«t 
it  into  yarn.  Prom  thia  deeeriptiMi,  it  will  be  nnderatood;  that,  ao  long  aa  the  enl- 
tivatiaa  ol  flax  ia  in  the  hande  of  anudl  biman,  llr.  BcbcDck'a  prooeae  ia  not  likely  to 
put  the  eld  praedee  oat  of  nee ;  for  the  water-retting  ia  oerried  on  at  little  or  no  ontlay 
ef  money;  and  the  cleaning  of  the  flax  by  band  ia  irade  a  ion  of  wet^ay  oeenpatiMi: 
the  balk  <^  the  flax  in  the  atate  of  dry  atraw, — which,  m  we  have  beiore  laid,  ia  lo 
di^troportjooate  to  the  amonnt  of  neeftilflbre  a*  virtually  t«  prevent  it*  earriagetoBBy 
dinant  part  prior  to  tmdergobig  the  retting  operation  aBaroely  exeeed^  when  cairiaa 
te  the  market,  tO  per  oeoL  ef  ita  ori^nal  weight 

M.  CkuMao'*  patented  proo**B(themerit«orwUdi  have  beMie«eanfldentlypai«d*d]b 
docenot  aeeu  to  be  in  favour  with  the  Iriah  flax  a(>iiiMeT^allko«chllieepeeim*n*eoi 
tained  in  the  BahibitioB  appeared  hktbe  e;^e  to  realua  eventhing  that  eoold  be  wialwd 
but  here,  aain  maBroOur  manufcctnre^  it  ia  not  the  attainment  of  ahigh  degree  of  ea 


Tlin*  flax  may  be  dreaeed  tnm  lb*  *trBW,  m,  . 

withoDt  being  »nl|jeeted  to  the  i  tUmw  pr»ee**.'    Ibewiate  of  materul,  however, 
Uiow4d  lb*  impmetiealrility  ot  the  j&at,  altbongb  a  gpod  aiticle  waa  produced  j 
poaaibl^  tbereMre,  tbac  M.  CUnaun'a  apeeimena  may  have  been  obtained  witboot  re 
toeoat.   Wedonot e**ert(hiea*BfBet,bnt nther toehow,tliatiBiwnimercia' 
■o  jnat  caacloaioBa  can  be  arrived  at  withoat  the  eneation  of  ee*t  beiDg  ta 
aeeoant    Hi*  mode  of  traaljng  the  flax  will  iie  reaaily  wdaraloed  frea  fte  I 


4iMrlptM%  wUah  ir«  Iutb  aompilad  from  bi*  ipeMfiMtioiL  "nn  itmw,  bating  bMn 
rtripWof  iUteedi,  wWatpadinaiolntioBof  cftmtic alkkli,  of  »biiat  the struDt^th of  1" 
Xwaddlt'i  kydiomattt,  eiUier  in  «  bailiog  itate,  wluoh  reuden  an  immeniun  of  aix 

Ti.i__. .  .  ■--aim^tn,.,  0/150°  Fahr^  vliich  wiU  naveeaitale  the  contiou* 

ibont  twelvfl  honim.  Bj  thia  meana  Ch«  jclutiooua  mattcc^ 
>t  Uw  fibtaa  Titlt  tLa  woodj  portioni  of  tlie  pUn^  are  diualv«d,  and  Uia 
«aloiuinajiiattanoo&taia»diD  tlwtbmwaNdbcliaiiged  ana  preTeated  from  BlviniDglliB 
ibim.  Wli«B  the  flax  i*  raqnired  to  be  apna  in  lon^  ttaplc^  the  etraw  u  cexl  it«ep«d 
fcr  abonttwo  houra  in  dilate  Hlphorio  acid,  craitaimng  one  paitof  a«id  to  from  two  ta 
An  hnndrwl  parUof  water,  fbr  toe  parpoaeof  riddineit  of  the  alkali  whiob  it  baa  taken 
■p;  the  itraw  ia  then  ramoTed  from  the  add-bath  and  veil  waihed  la  water:  this  is  one 
|woo*a.  Bat  the  i»e  whioh  haa  raiaed  the  puUie  enrioaitj,  U  that  whiuh  purporla  t« 
spilt  the  fibres  into  fine  filament!  like  those  of  ootton  or  waoL  Thia  operation  ii 
Meeted  a*  fbllowi ; — The  straw  ia  put  into  a  bath  eontaiaing  a  atrong  solution  of 
biearboaate  of  soda,  and  allowed  to  remain  there  for  three  or  foar  hours.  When  well 
Mttnnted  with  the  bicarbonate,  it  iiimmaned  b  water,  aetdolated  with  iutphuric  acid, 
ia  the  propoitioa  of  one  part  of  add  to  two  bondred  parts  of  water  j  the  sufphurio  acid 
will  thea  Dombioe  with  theBDda,aod  effect  the  disewagemeDt  of  .'■ubonicaoid  gas  in  the 
ibroM  tatM%  wbieh  gas,  bj  its  eipaniiTa  ton«,  wifi  ^t  th*  flbte*  into  fine  Slameat^ 
haTing  the  appaaranoe  of  fine  eotton  wool^  and  oapable  of  sitoilar  treatment  This  split- 
tug  prooeai  maybe  aj^ed  to  the  plant  either  in  the  state  of  straw,  or  after  it  haabeea 
lltiJ  and  brooght  to  the  *t«t«  ai  long  fibre ;  and  it  is  therefore  oapable  of  geuetvl 
•pplioatioo,  aa  far  aa  the  inoonv enieoee  ariaiog  bom  balk  is  oonaenud.  What  mauufao- 
torers  will  eventoallj  saj  to  working  op  fibm  that  have  beeo  steeped  in  sulphurio  aoid, 
maj  depend  apaa  the  means  taken  to  extract  this  oorK>dingsubataaee&oaiU>efiai;  bot 
.  at  present  we  think  there  ia  a  strong  feeling  against  ita  nse. 

Mr.  finmnn's  patent  proeeaa  for  treating  flu  is  described  aa  tallows,  in  bis  speoifiea- 
tioB  of  March,  IgSl:— 

"  1.  lly  aaid  ioTention,  in  to  far  aa  reapecta  improrsment  in  bleaching;  has  referenoa 
la  the  blaaohing  of  all  kinds  of  tegetabk  production^  and  of  fabrics  or  articles  com- 
pSBsd  of  sueh  produations,  and  conaists  of  the  following  improved  proceasea.  In  the 
oaoal  methods  of  bleaching  fabric^  such  a«  oalioo,  the  goods  are  flrat  immened  in 
a  Ueaehing  liqnor  (commonly  the  aolution  of  hypochlorite  of  liin^  '  the  chloride  of 
lime'  of  oommerce),  and  then  are  steeped  Id  a  bf  th  of  water,  addolatcd  with  sulphurie 
aaid.  By  this  plan,  the  chlorine  is  set  tree,  either  in  its  simple  fonn,or  in  combination 
with  oxygen  (aa  chlorous  or  hjpoohlorous  adds),  or  in  chemical  union  with  the 
hjdK^D  of  the  water  (as  hydrochloric  acidX  and  thns  either  is  wasted,  by  ila  asaap«h 
01  ia  rendered  injarioos  to  the  bbrio,  bv  remaining  too  long  in  oontaot  with  it 

"  Nnw  instead  of  this  1  adopt  the  followi£g  process,  whereby  the  whole,  or  a  great 

..__  —  — le  chlorine^  or  chloro-compound,  ia  kept  in  a  combined  stata,  andreeovered 
_r  further  nae.  By  the  term  '  ohloro-compoand,'  1  do  not  mean  a  salt  containing 
■  ^loriae,'  but  an  aoid  having  '  chlorine'  for  ita  bas^  such  aa  ohlorons  or  hypo- 
dilaions  acid. 

"  In  Ih'T  process,  then,  of  bleacbinf^  I  take  the  good^  after  thej  have  passed  through 
Uw  bleaehing  liquor  (say  a  aolutioa  of  the  hypochlorite  of  lime^  aad  then  steep  them 
JnaatroDg  solution  of  sameaal^  whose  addhasa  more  powerful  affinity  for  lime  tliau 
hjpoehloroos  aoid ;  thua  a  strong  aolution  of  sulphate  of  magneaia  may  be  employed, 
the  snlphnria  acid  of  which,  having  a  strong  aEBnity  for  lime,  com  bines  with  the  earthy 
base  ofthe  bleaching  salt  above-mentioned,  and  forms  sulphate  of  lime,  and  the  chloro- 
•ompoDnd  being  thus  liberated  unites  with  the  magnesia  of  th^  sulphate  of  niagnesia, 
and  forms  a  new  salt  (hypochlorite  of  magnesiaX  having  bleaciiiDg  properties  umilar  to 
th*  limMalt  first  employed. 

"This  newly  (bnned  componnd  may  'be,  in  the  next  instance,  need  as  a  primary 
bleaching  agent,  and  may  again  be  subjected  to  the  process  of  double  decomposition,  aa 
in  the  foregoing  example.  Thus,  the  goods  having  been  exposed  to  the  action  of 
hypochlorite  of  magneaia  in  solution,  m^y  then  be  steeped  in  a  lujuid  holding  in  aolution 
aome  carbonate  or  other  salt,  for  whose  baae  the  b]>poi)hloroas  acid  hasa  greater  affinity 
than  for  the  magnnia.  In  such  a  case,  the  aarbonie  aoid  having  also  a  strong  attraetioit 
for  the  magottia,  combine  with  it,  to  form  a  oarbonata  of  that  earth,  and  the  liberated 
ehlortMwmpound,  instead  of  escaping  or  remaining  so  long  in  oontact  with  the  goods 
•a  to  iqjura  them,  combines  with  the  base  of  the  carbonate  employed  t«  produce  de- 
eompMition,  and  fbrms  a  new  salt,  having  bleaching  properties.  This  salt  mav  also 
be  brought  under  the  aame  Jaws  of  double  decomposition,  as  excmplifled  before  and  witli 
afmilar  results.  < 

"Tliu4  if  the  carbonate  employed  in  the  forgoing  instance  had  been  carbonate  of 
baryte^  and  a  solution  of  sulphate  of  magnesia  or  of  lime  were  brought  into  oontaot 
vittt  UU  rMoltiog  chloro.oompound  salt  of  baryte^  a  predpitate  of  the  bas<^  aa  a 
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^8S  VUX 

^lI[lt»UofW^y^«i^^r}llt^k«yl^e«,^nJ^^weMp^o■«|^Bpw^ud^wBl^llll^«%^ttft>Bm^ 
or  DUgoetlk,  to  form  a  bleaching  mIL 

"  1  troald  mtntioD,  ho«(T«r,  OitA,  in  bllaeblng  (Ux,  or  other  Hke  Tc^atable  material 
fbr  makiiig  liocn,  no  compouDde  ^<mld  be  uaed  which  are  likelj,  dnnng  their  deeooi- 
poiitlou,  lo  erolvfl  any  gaseotu  Enatten,  inch  tt  earbonie  add  or  chloriDe,  aa,  bj  tlieir 
derelopmeut  and  expaDaoD  in  titi«  flbroim  tnbei,  the  flax,  or  anyaimilar  materia^  would 

be  rendered  not  lo  ttt  for  apinoiDg  with  the  ordinary  flai  ipiDniiig  machinery;  bat  in 
bleaehinff  flax,  or  an^  umiiar  materiat  whioh  ia  to  be  combined  with  other  materiak 

iu.  ^«:_„. J  fpltinft  ai^rordinff  lo  XtiV  invention,  compotindl 

'e  folly  apeui^  and  I'iplain. 

lo  any  partieniar 
ed  under  the  lika 

einmrnatancea,  aabeftrc  exemplified  in  the  caae  of  gooda  traeted  by  the  h\;vchioTfteef 
Hme  and  the  autphate  of  magn^a,  will  be  anbject  to  the  aama  dienjcal  law  of  deemt- 
poeition,  and  vitl  prodnee  llie  aame  rcanli  However,  I  may  paitienlarlM  aa  amoag  (ttt 
•alEa  auitable  for  deeompoung  the  oUloro-conipouiid^  or  aaaiatfng  themMlTea  in  (b« 
proeeaa  of  bleaching  the  carbonate*  (anch  aa  the  carbonate  or  biearbonaCa  of  aoda^ 
■nlphatea  (aa  autphate  of  magneaia,  Ac.),  nitrate*  (a*  nitrat«  of  aoda,  Ae.\  aeetatea 
(aa  acetat«  of  potaah  and  of  lead,  Ac),  pmadatea  (aa  proMiatei  of  potaah,  At.\ 
ahromat«a  (a*  ehromate  and  biuhromate  of  potaah,  Jk:.),  tartratea  (aa  tartrate  and 
bitartrate  of  potaah,  Aa.);  bnt  I  repeat  that  I  do  not  eonflnemyuH  to  theae,  which  an 
merely  given  aa  examples. 

"  Another  mode  ofbleachlDg  which  1  ■ometimn  employ,  and  which  ia  eapeeiaD^ 
■ppUeable  to  ^ooda  compoaedofboth  anima)  and  vegetable  fibre,  is  as  fbllowa : — I  take 
the  gooda,  after  they  have  been  ateeped  in  any  of  Uie  ordinal^  bleaching  liquors,  nek 
aa  the  Bollition  of  hypochlorite  of  Itme  (efaloride  of  lime),  and  while  they  are  stiU  we^ 
I  expoae  them  to  the  fumea  of  aulphur,  alowly  burning  in  a  aoitable  chamber  or  atoTOi 
Id  thia  caae,  1  have  two  powerful  bleaching  agenta  at  work,  via^  the  hypochlorite  com- 
pound, and  the  aQlphuroaB  acid  produced  tiy  the  combnation  of  the  aalphnr.  A 
Ertion  of  the  anlphnrons  acid  combinea  with  the  base  of  titt  ohloro-compound  lalt,  t* 
m  a  Bulphale  of  lime  or  magneaia,  aa  the  caae  may  be,  and  a  nnall  portfoD.of 
aniphnrio  acid  may  alao  in  thia  caae  be  formed,  which,  with  the  earth  or  Ma^  wonld 
Ibrm  a  aulphate.  In  thia  way  the  chlorine  or  ehloro- compound,  remaicins  in  the 
wetted  guoda  ia  liberated,  and  allowed  to  act  freely  upon  the  attiolea  to  be  bieaehed 
In  thia  Tut  method  of  bleaching  I  hare  Mcertained  that  there  may  he  oecasjonally 
iubatituted  fbr  the  ordinal^'  and  known  bleaching  liquid*  eartain  ehromate^  man- 
ganatea,  and  hypermanganatea,  Ac 

"Secondly.  Uy  improvement*  in  tha  preparation  of  materialaforaplnntngand  felting 
have  apecial  relation  to  flax  and  hemp,  and  other  plnnt^  to  which  the  aame  may  b* 
applicable:  and  the  proceoBM  1  uae  to  prepare  the  aame,  thongfa  poaaeaeej  of  Bom* 
feature*  common  to  the  whole,  vary  according  to  the  purpose*  to  which  the  fibre 
obtained  from  the  aaid  materials  is  lo  be  applied,  that  ia  to  »ay,  according  aa  the  fibre  ia 
required  to  be  long  or  short,  fine  or  coerBe.  and  the  machinery  in  which  it  ia  lo  be  spun 
i*  adapted  to  the  apinning  of  one  or  other  aort  of  fibre.  By  the  term  '  fibre,'  a*  used 
throughout  the  apecificstion,  1  mean  that  portion  of  each  plant  which  ia  capable  uf 
*  '"  -  »  1.   5  1  ..  -  ■        .-__  ._  ...  J  j^  jjj^  'fibre'  snrronnding  the  stems 

□  the  stem*  and  leave*  of  monoeoty]^ 


moo*  plai 
"In  the 


a  following  exemplification*  of  my  improved  modes  of  preparation,  I  ahall 
throughout  luppoae  flax  or  hemp  Co  be  the  material  operat«d  upon. 

"  If  1  have  to  deal  with  tlie  plant  from  the  time  of  its  being  flrat  cut  down  or  pnllsd 
fbr  un\  1  take  it  in  the  State  of  straw  (after  the  seed  had  been  stripped  from  it^  and 
subject  it  tu  the  following  which  1  call  my  'primary  proceM*: — 

"  I  first  steep  the  straw  in  a  solution  of  a  oanstio  alkali  of  about  1*  of  Twaddle* 
hydrometer,  end  for  snch  a  length  of  time  as  may  be  moat  convenient.  If  daapateh  ia 
requited,  I  use  the  solution  in  a  boiling  state  ;  in  which  case  an  immersion  of  about aii 
houm  iaaufficient.  Ifmoretime  can  be  conveniently  allowed,  I  employ  s  solution  ofa 
temporature  of  about  IGO°  Fahr,  and  prolong  the  immersion  for  about  twelve  honrs ; 
and  so  in  proportion  to  the  degree  of  temperatnrc  The  solution  may  be  even  used  at  a 
lowor  tem]>erature,  with  a  corresponding  prolongation  of  time,  hut  in  no  oaas  need  the 
immersion  exceed  a  couple  of  daya  at  tlie  Dtmost, 

"The  object  of  the  preceding  treatment  is  two-fold; — first  to  deoompose,  diaaolve,  or 
remove  (more  or  lew,  as  required),  the  glutinous,  gnmmy,  or  other  mattery  which 
connect  the  fibre  with  the  woody  portions  of  tlie  plants;   and  second,  to  dischawe  oi 


decompose  anvoleaginoue,  colouring,  or  extraneous  matter  contained  in  the  (traw,  witli' 
»nt  allowiug  the  matters  ao  discharged  to  itain  the  fibre ;  and  thoia  rainit*  an  obtainad 


bj  ft«  Mtton  of  tt<  ittaUn*  MfvtioB.  la  tta  praceding  mod*  of  prepMtoB  v«geMil« 
BUterial^  1  g«Q«r*tlj  dm  b  lolatiaii  of  Mnstia  aoda;  bat  otbtr  alUiBe  Uqaof*  vtU 
•nnrw  tho  pnrpOM,— «ucli  ■■  a  aohition  of  eaiMic  poUah,  or  of  lintt  dinolirtd  ta  or 
dWmd  in  vatar,  or,  {adaed,  any  ■nbaUnoa  haTii^  tha  Uka  powar  ot  remoTJug,  dia- 
ehat^Dft  or  daeompoiiiig  th«  eolnariu,  ghitinoo*,  gumia]',  or  other  fornn  matUra 
oonUiDed  in  Uie  ttnv,  and  which  irould  interfere  witfa  tha  whtteneaa  of  the  fibre,  or 
Tith  ita  ready  fteparatioa  and  mannfaetare. 

"  If  tlie  fibre  ia  required  to  be  long,  like  Uiat  now  oommoaly  ipna  in  flax  toaehinaiT, 
I  anbjoct  the  straw  to  ii  aeeond  procaaa,  br  ttte  porpoae  of  getting  rid  of  any  of  tli« 
alkali  atjll  adhering  to  the  straw  or  fibre,  and  for  the  pnrpoae  of  vompletii^  (if  neeea- 
•atyl  the  remoral  of  anj  ^ntiuoua,  ganuny  eolonrine  or  aitraDeoDi  mittera. 

"To  this  end  I  will  take  the  stnw  from  the  alkaline  aolution,  and  Bt«ep  it  for  about 
two  houn  in  water  aeidnlated  by  anlphDne  aoid,  in  the  proportion  of  abont  one  part 
of  the  acid  to  from  two  to  fi*e  hondred  parte  of  water.  Some  other  dilute  aoida  will 
alao  antver  thia  purpoea,  such  aa  dilute  mnriatie  add,  Ac  ;  bnt  anlpfaarid  aeid  ia  to  be 
prefNted.  Or,  I  tnoafer  the  attaw,  while  yet  wet  with  the  aJkaKne  solution,  to 
■  aoitable  chamber  or  atoTe,  where  I  anbject  it  to  tha  aetion  of  aulpbarona  aoid,  or  tha 
Alnias  produeed  by  the  alow  combustion  of  aulphnr.  In  both  oaaea,  tha  aoid  eombinea 
with  any  free  alkaK  remaining  on  the  ttraw  or  fibre,  to  ronn  a  aoUphite  or  aolpfaate, 
according  to  tlie  acid  employed ;  while  an  exoeas  of  either  snlphnne  or  oi  aolpbaroaa 
a«id  will  complete  the  daaompoaition,  diacbai^  or  ramoral  of  Uie  glntinona,  mdouriB^ 
ftnd  other  matten.  ■ 

**!  aeit  lemoTe  the  straw  from  the  add  bath,  or  aulphnr  ohambar  or  sto*e^  and  waah 
or  otherwise  treat  it  with  water,  till  all  soluble  mattera  are  removed. 

"  If  the  fibre  i«  required  to  be  diieolorised,  the  straw  may  now  be  expoaed  to  one  of 
the  bleaching  pro«eeaea  which  I  have  alrewly  desaribed,  or  to  any  of  tha  other  kaotrit 
bleaching  processes.  It  may  then  be  dried,  sod  made  ready  for  tn«aking  and  om«hin|l 
by  the  means  ordinarily  followed  in  the  matialactm«  of  long  flax. 

"I  would  mention  here  that,  in  aome  eaaaa  it  will  be  found  adTantageooatopaaathe 
atraw  between  rollera,  or  to  break  it  roughly  or  partially,  before  aabjixitiDg  it  to  the 
proceaa  above  deacribed,  for  the  pnrpoaa  of'^facilitatiag  ^«  actios  of  the  chemical 
agenta  upon  it 

"By  the  aforeaaid  method,  I  am  enabled  to  remove  from  the  straw  oertaln  tnattar^ 
which  water  alone  can  disoharge.  Hie  fibre  thos  prepared  is  alio  titer  to  hackle,  and 
the  straw  more  easy  to  scutcb,  than  fibre  and  straw  treated  in  the  ordinary  way. 
and  much  material  are  also  saved  ;  while  the  noxious  ezhalationa  attendant 


Much  time  and  much  material  are  also  saved  ;  while  the  noxious  ezhalationa  attendant 
Mm  the  water-rotting  syatem  are  wholly  prevented. 
"If  the  fibre  iaraqnired  to  be  short  ao  tJiat  it  maj  be  lelted  or  carded  and  adapted  tbr 


-.a  treatjng  it  by 

the  processes  jnst  described,  aod  divide  it  in  proper  lengthy  by  sotne  tnitable  inatm-  - 
ment  or  machine.  I  then  transfer  the  straw  or  fibre  to  a  bath  containing  a  strong 
aolntion  of  bicarbonate,  or  even  carbonate  of  soda,  or  any  other  nmilar  com- 
pound ;  bnt  the  first  two  of  these  are  to  be  prefened,  as  moat  abonnding  in  carbonic 
aoid.  In  this  bath  I  allow  it  to  remain  far  about  three  or  foar  houra,  during  which 
time  the  fibre  becomes  well  satunted  with  the  aalL  J  then  immerae  the  material^ 
impregnated  with  the  solution  of  the  carbonate*  before  named,  for  abont  a  couple  of 
hour*  in  water  acidulated  by  lulpharic  acid,  of  about  the  stTeDstfa  of  one  part  at  aeid 
to  two  hundred  parte  of  water.  Or,  initead  thereof  I  expoae  the  saturated  matetialii 
while  wet,  to  the  action  of  burning  sulphur  in  a  loitabla  chamber  or  stove. 

**  In  this  operation  it  appears  that  a  certain  portion  of  gaa  beinc  dnveloped  in  tha 
'flbrous  tubes,  splits  and  divides  them  by  its  expansive  pover  into  filament^  having  tha 
character  anu  appearance  of  fine  ootton  wool;  in  which  state  they  may  be  dyea  and 
manufactured  like  cotton  or  wool. 

"llie  some  means  of  effecting  the  splitting  of  the  fibre  may  of  coarse  be  employed  in 
the  preparation  of  long  fibre,  and  I  do  not  hmit  mysdf  to  itauae  for  the  preparation  of 
Aort  fibrea  alone,  but  when  the  fibre  is  of  its  original  length,  tha  aolution  emph^ed 
takes  a  longer  time  to  penetrate  the  ioteriar. 

"The  dMompositioD  of  the  bicarbonate  of  soda  or  other  aoitable  oomponnd,  with 
which  the  fibre  is  saturated,  may  be  alao  effected  by  roeana  of  electrie  ageooy,  whan  • 
like  evolntion  of  gai  and  splitting  up  of  the  fibre  will  lUe  place. 

"After  the  fibre  has  been  subjected  to  the  splitting  process,  it  moat  be  oareAiIlj 
washed  to  remove  all  soluble  mattery  and  then  dried. 

"The  splitting  proceat  maybe  apt^ied  to  the  plants  either  in  the  atraw  (the  wood  of 
which  ia  to  be  afterwards  removed  by  proper  means  end  maohinerj),  oi  in  the  atale  of 
JoDK  fibr^  whether  prepared  by  my  hefbre-desoribed  process  or  by  any  of  the  uooal 
—    known  process  OS. 

Thirdly,  my  invention,  in  ao  tar  aa  it  relatea  to  improvementa  in  yana  and  Ml^ 


Jong 


tU  FLAX. 

•onnito  itt  oanpoMmg  tlM  Hine  of  the  foUowing  iwv  aonbisatioa  of  matwuk  | 
Dunufuton  ■  ytn  '•hkh  I  call  'flax  ooUoo  yun,'  compawd  parti;  of  flax  flbM 
prepaied  aod  gal  into  abort  laiigtli%  aa  albiMaid  aod  paHly  of  cotton,  varying  tLa  pro- 
portiooa  at  plaaiam.  Tbi*  jam  it  much  stroDgar  than  jam  oompowd  of  cotton  alon^ 
and  alao  muoh  whitar  aod  mars  gliMty,  while  it  ii  «quall;  oapabU  of  being  ipon  in  tha 
ordiDan  ootton  quDoing  maahiaarf . 

"I  aUotnanuCwtureyanuootDHwed  is  likomaniKT,  partly  of  hemp  fibre  or  of  jat^ 
or  ot  jiAoTMMMi  Itn^i,  or  of  otlitr  like  lagataUe  fibrs  (china 'graM  excepted),  urcpued 
and  out  into  abort  langtha,  (a  albraiaid,  wd  parti  j  of  ootton,  «hiok  jaroa  each  poaieaa 
the  aaina  propartiea  (nxM'a  or  lew)  as  the  flax-cotton  jam. 

"  I  manufaotius  also  a  Jam,  whieh  I  call '  flai-wool  yam,'  e 


epl«^»iid 
IT  hair,  or  | 


d  parti;  ol 

:  fiiij  ^    f  

_,     „.r  than  an;  yam  oomposad  of  wool  atona.    Some  voola  alac^ 

which  aie  loo  short  to  be  spun  b;  IbenuelTei,  ma;,  b;  baiag  mixed  with  flax  flbr^  cut 
into  short  teogtht,  form  a  oiBterial  reiy  suitable  for  spinning. 

"  I  maDoiaoture  also  a  jam,  oompoaed  parti;  of  flax  or  other  like  vegetable  fibra 
(ohina  graa  excaptedi  prepared  and  out  into  short  lengths,  as  sforasaid,  and  partly  of 
waste  silk,  that  a,  ailk  of  the  short  lengths  in  which  it  exists  Wore  reeling;  or  silk 
rags  cut  into  short  lengths  and  cardsd. 

"  lastlj,  flax-felbk  ofa  flnaaesa  and  softness  equal  to  the  beat  felta  eompatcd  vhoQj 
of  wool,  and  saperior  to  thaa  in  point  of  dnrsbuitj,  are  also  produced  b;  a  mixture 
of  flax  fibre,  prepared  and  cut  into  short  lengths,  ss  aforesaid,  with  woo].  Air,  hair  ar 
an;  other  faltable  matariaL 

"^d  I  declare  that  what  J  elaim,  M  seenred  to  ma  bj  the  said  letters  patent,  is  *• 

"  Ktil, — I  claim  the  method  of  blaaohing  b;  double  decompoaition,  before  deseribei 
whereb;  the  various  bleaohii^  aganta  and  oompoonda  ased  ma;  be  racoiered  and 
eooaomjsad. 

"Seoond, — I  elaim  the  metho^  of  bleaobiog  b;  Uie  combined  action  of  chlorideii  or 
earbonatea,  or  chromates,  or  an;  oUisr  bleaching  ageni,  with  fumes  of  sulphui,  ta 
balbre  deeoribad. 


"Third, — I  elaim  the  prepariiig  of  flax  and  heap,  and  ofaU  Togetable  flbra  capable 
r  \xantt  spun  or  leltod,  ma  whatercr  deecription  of  plania  obtainable,  b;  steeping  the 
plant  from  whieh  the  fibre  ia  derirad,  while  in  the  ^ta  of  atnw,  at«n,  Iaa(  or  ibr^ 


\tt  spun  or  leltod,  ma  whatercr  deecription  of  plania  obtainable,  b;  steeping 

, from  whieii  the  fibre  ia  derirad,  while  in  the  atateof  atnw,  at«n,  Iaa(  or  1... 

first  in  a  solution  of  cauatio  soda,  or  athtf  solution  of  like  properties  and  then  In : 
bath  of  dilute  aulitliaiic  or  other  acid,  aa  before  exemplified  and  described. 

"  Fourth, — I  olaim  the  preparing  of  the  said  Tegetable  fibre  for  spinning  in  cotton 
and  silk  machiuer;,  and  for  being  confined  with  cotton,  wool,  raw  aill^  or  otbo' 
materinla  of  abort  atapl^  bj  fintl;  atAepiug  the  same  in  a  Botution  of  caustic  soda,  or 
other  lolutioD  of  like  properties.  Secondly,  steeping  them  in  a  bath  of  dilute  aulphurio 
or  other  auitabte  acid,  or  exposing  them  to  the  fumea  of  aulphur.  Thirdly,  aaturating 
them  with  a  solution  of  bioarbonala  of  soda  or  any  other  like  agent,  and  then  do- 
compoaing  snoh  salt,  howerei  such  decompoaition  may  be  efifect«d;  and,  fourthly, 
cutting  them  up  into  abort  lengths,  all  aa  before  exemplified  and  described. 

"Fifth, — I  claim  the  employment  generally  in  the  preparaticn  of  flax,  hemp,  and 
other  aorta  of  vegetable  fibre,  of  the  mode  of  aplitting  b;  gaaeoua  expanaion,  aa  before 
described,  whether  the  Sbre  ii  long  or  shor^  and  whatever  ma;  be  the  purpose  to 
which  the  same  h  to  be  applied. 

"Sixth. — 1  claim  the  manufactar*  of  jama  and  feHa  from  a  combiuation  of  Bti,  or 
like  Tegetable  fibre  (china  grass  except^),  prepared  aod  mixed,  aa  aforeaaid,  with 
eotton  wool,  'lachud;,'  silk  waste,  fiu,  andtair,  alluraa;ofthem  aa  before  exempli- 
fied Md  described' 

Another  process  for  treating  flax  ia  shortly  to  be  introdocad,  which  ia  said  to  anrpaaa 
that  of  M.  Claoaaen  in  ita  reeulla.  Ilia  ia  the  patented  invention  of  Ur.  Bower,  of 
Ennalet,  but  as  hii  apecificAtion  is  not  yet  enrolled,  we  withhold,  for  obvious  resson% 
the  details  of  hie  ptsD,  and  forbear  to  eipreea  an;  opinion  of  itspracticabilit;.  The  treat- 
ment of  flax,  in  iU  earl;  stagea,  is  a  matter  of  vast  importance  to  this  eonotiy ;  and  pet^ 
hapa  there  is  no  One  problem  throughout  our  manufscturea  whose  aolotion  would  better 
repay  the  aucceaaliil  experimenter,  than  how  the  facilities  for  working  eotton  and  wool 
are  to  be  communicated  to  fiax. — Nevton't  Journal,  October,  1B61. 

Ur.  D.  F,  Bower  obtained  in  Uarch,  IBSl,  a  patent  for  retting  and  preparing  flax^ 
In  which  be  lubmita  the  flai^  after  atecping  it  for  ail  days  in  cold  or  hot  water,  to  the 
pressure  of  rolleni  once  and  again,  with  ateepin^  in  order  to  expel  the  glutinous  matter, 
and  then  dries  it  Une  ia  treated  with  dilute  water  of  ammonia,  or  alkaline  Mlin* 
solution.  He  also  avails  himself  of  tbe  aii^pump,  along  with  the  above  solTent^  fbr 
tiwastraotionof  the  glotanb;  means  of  hot  water. 


FLAX.  '    YSB 

W!t)t  the  oUMt  of  riring  &t  flax  cniirw  Om  in«aM  of  randerinff  lifa  ptvdnse  flt 
Ibr  Um  market,  Hr.  Hnenon,  of  Edinbiirgli.  hu  mnatraotod  ■  portable  breiUogaiid 
mrtdhio^  madUDe,  loitab)*  for  a  fiirmatead  It  eonskta  of  tvo  rectangular  vooden 
Baae^  ofiineqiial  die,  eonsMtad  ticether  ode  b;  Mt,  the  nuallcr  eontaiaing  the 
brwkiDK  apparatm,  and  the  lai^r  the  paita  for  aciitebiiig  the  flax.  The  small  caae  ii 
provided  Tith  a  horiioatal  tablajhaTiogaflnted  nirlitee,  vhereon  the  flax  is  laid;  and 
«Ter  the  table  a  Anted  roDer  M  caoied  to  travel,  for  the  purpose  of  craebiug  the  boon, 
or  voody  portion  of  the  flax  plant  He  axea  or  pivota  of  the  roller  movs  in  horizontal 
goidoi,  which  can  be  lifted  by  depreennv  a  treadle,  for  the  porpoee  of  raieins  the  roller, 
and  the  travene  of  the  roller  is  effeeted  bv  ita  eonnection,  throng  a  rod,  with  a  crank 
on  the  end  of  a  short  horiraDtal  afaaft,  wbich  ib  caused  to  revolve  bj  horee  or  other 
power.  The  ehaft  also  carries  a  spar  wheel,  gearing  into  a  pinion  upon  another  hori- 
■ODtal  shaft,  that  extendi  throngh  the  large  case.  Upon  this  second  shaft  (within  th« 
large  case]  are  fixed  two  disc*  or  bosses,  to  which  four  paira  of  long  radial  arms  are 
bofied;  and  to  the  oater  ends  of  each  pair  of  arms  is  fastaDgd  a  wooden  beater,  of  a 
L  fhape,  in  the  transverse  section.  At  the  top  of  the  large  caae  two  channeii  are 
made  to  receive  the  clamps  in  which  Uie  stricks  of  flax  to  be  scntched  are  held  to 
raeeiVB  the  blows  of  the  beaters,  the  Sax  is  flnt  bid  upon  Uie  flnted  table,  and  snb- 
mitted  to  the  acUon  of  the  Crarening  roller  nntil  the  boon  is  broken  ap  and  snftlcientlj 
loosened  from  the  flbre ;  it  is  then  removed,  and  seenred  in  given  quantitiee  betweea 
k  pair  of  elamw  in  snah  a  manner  that  one-half  the  length  of  the  pJ^nt  is  pendent 
tberefrom.  Uamps  or  boldere  thai  filled  are  eaocessively  passed  into  one  of  the 
ehsjineli  in  the  laige  imm,  and  as  they  are  pushed  forwards  towards  the  other  end  of 
tlie  machine,  the  strieks  of  flax  are  brought  under  the  aetion  of  the  rotating  beater, 
whereby  the  pendent  portion  of  the  flai  is  cleared  of  ita  boon.  Wben  this  is  effected, 
die  holden  are  removed  from  the  channels  and  opened,  to  turn  the  end  of  the  Sax; 
the  clamps  are  then  again  tightened  and  introdnoed  into  the  other  channel,  to  bring 
the  other  end,  in  like  manner,  under  the  aetion  of  tbe  beaten.  When  the  apparatus 
la  in  foU  operation,  both  ehanoels  wU!  be  full  of  holders ;  and  the  introduction  of  a 
fresh  holder  at  one  end  is  the  means  whereby  a  holder,  containing  a  strick  of  scutched 
Sa^  is  discharged  at  the  oppoaite  end.  His  machine^  according  to  the  atatement  of 
the  inventor,  la  calculated,  by  the  appIieaUon  of  from  three  to  four  hone  power,  to 
dean  half  an  acre  of  flax  per  diem. 

Mr,  Plnmmer,  of  Newcastle-upon-Tyne,  haa  exhibited  machineiy,  and  of  a  new  eon 
■truction,  for  breaking  and  icntching  flat,  and  tor  heckling  what  U  technically  known 
«a  "cut  lina"  The  breaker  consists  of  a  caat'iron  framing  carrying  Ave  fluted  roltoH 
of  nmilar  diameters,  and  connected  ti^ether  by  geering  wheeK  so  that  the  driving 
of  the  axle  of  one  by  a  band  and  pulley  will  oanae  the  other  to  rotate  at  the  earn* 

rid.  nis  machine  i*  provided  with  two  platform^  the  one  fbr  conducting  Om 
to  the  rollera,  and  the  other  for  guiding  it  oat  of  the  maaUne.  The  roUera  are  so 
arranged  a«  to  bite  tbe  flax  three  times  during  ita  passage  through  the  machine;  and 
the  top  roUen  are  weighted,  for  inauring  a  proper  amount  of  preaaur*  being  put  upon 

The  ■eutehing  machine  eonri^  of  a  rotary  vartleaL  disc  inclosed  In  a  earing  and 
earned  by  an  aue  working  in  suitable  bearing,  supported  by  the  fmnie  of  the  machina. 
On  each  side  of  tbe  disc  radial  beaters,  or  wooden  knivea,  having  a  bevelled  edge  on 
their  inner  face,  are  flxed ;  bnt  on  one  side  of  the  disc  the  beaters  are  alternated  by 
radial  bnubes,  the  object  being  to  submit  the  fla^  first  to  the  action  of  the  beaten 
only,  and  then  to  effect  the  more  thorough  separation  of  the  boon  tWim  the  flbre  by 
the  combined  action  of  bruahes  and  a  second  set  of  beater*.  Aa  opening  is  formed  in 
the  front  of  the  case  through  whieh  tbe  flax  is  introduced  by  hand  to  the  action  of 
the  beatera  When  one  end  ia  cleaned,  the  operator  tums  end^  and  sg^n  aubmits 
the  flax  to  the  seutehing  operation.    By  the  use  of  a  solid  diae  in  place  of  radial  aimi 

el  hitherto  used)  for  aarrying  the  beaters,  it  would  seem  that  greater  speed  Uian 
therto  applied  may  be  used  witbont  the  risk  of  breaking  the  staple  as  the  oblaction 
preaenlod  tiy  ^e  arms,  of  causing  the  flax  to  lash  round  them,  and  thereby  get  broken 
whan  working  at  great  s^ed,  is  necessarily  avoided. 

The  next  stage  of  treatu^  flax  ia  to  sufaiect  it  to  the  aetion  of  the  hackling  machine 
whereby  the  flax  is  combed  onl^  and  its  fibres  are  subdivided  to  the  extent  required; 
the  short  entangled  fibres  being  at  the  same  time  removed  from  the  more  valuable 
staple.  The  extent  to  which  the  separation  ia  carried  is  to  produce  a  yield  of  onlr 
from  SO  to  BO  Iba  of  "dceaeed  line^  aa  the  more  valuable  staple  ia  termed,  out  of 
112  lbs.  of  scutched  flax,  the  remainder  constitntdng  the  raw  material  known  as  tow, 
which  in  general  goes  to  form  an  inferior  dcecriptjon  of  yam.  If  the  flax  is  intended 
to  be  spun  to  a  fine  quality  of  yam,  or  a  "  high  number,  it  is  ent  into  two,  three,  or 
more  lengths,  before  being  submitted  to  the  he<AJing  machine;  theeoaraer  parted  the 
■(•pie,  that  i^  the  txb^mitia^  being  B^>arated  from  the  othen,  t«  form  a  madinm 
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iBUDlitv  of  jtzB,  vhila  Um  mid^  portioni  u«  wlaated  for  emToiioii  into  Sim  yarn. 
The  auuoQ  ol  tha  h«cUiiig  "■'■*>'■ "«,  m  fiur  M  th«  opMratioa  itMlf  U  «oiie«rn»d,  i>  (lut 
ume  nhethei'  Um  long  or  iborl  (Uple  be  iiMtddd ;  out,  to  eSeet  tha  eperktiao  eeono- 
Quc&llj,  that  i^  vithout  makic^  an  andoo  amouDt  of  tow,  different  conitruetiaot  «f 
taachiaea  are  prefemd  for  draaang  Hut  Ions  and  tlia  cot  line.  For  heckliog  Uie  latter 
kiiid  of  staple,  Ur.  Planuner  «dubitM  a  uuctune  •mbraciiu  wme  novel  ixunta  daaerri^ 
of  uotica,  Itk  of  that  claaa  of  maoliuiQa  which  hare  tvaoeokle  cj^Unden  r^TolvioKiB 
op|)oaite  directioiu,  and  droning  both  lidea  of  tha  atrick  of  flax  aunultaaeoiul^,  but 
'vluch  have  hitherto  vet  with  very  partial  luecea,  as  Uie  eoet  with  vhioh  they  work 
toarcel  V  oompenutei  for  the  VKite  of  material  they  oceoBioa,  from  the  fact  of  two  >«ta 
of  heelUK*  estamg  tha  itrick  umoltaneoiuly,  and  tearing  through  it  without  the  power 
of  jielding  to  the  entangled  or  inMrlocked  hbreSi  Now,  ia  order  to  remedy  this  evil  ia 
part,  one  of  the  oylindan  ii  maunted  on  iliding  beariosi;  eo  that  each  etrick  of  Baz,  on 
being  firat  preaentad  to  the  heckle-pin^  will  be  partial^  combed  by  the  cylinder,  which 
iamonntedui  itatiaoki^  bearinfta,  before  the  traveniug  cylinder  approachea  to  act  npoa 
llie  itrick.  TboM  oylmden  are  furnished  with  three  gradea  of  neekle^ina,  and  tba 
rowa  on  the  fint,  or  coaraaat  ae^  are  alternated  bj  rowa  of  bnuhaa  The  motion  for 
tiavaning  the  bolder^  cootaiaing  tha  ilriokBof  flax  tiirougb  tha  loaehiii^  iiaomawhat 
novel  and  ingenioua.  Uonnted  Dear  one  end  of  tha  holder  troogh  (whioh  reoeivet  itt 
np-and-dowa  motion  far  bringing  the  length  of  atrtcki  gradnaltj  under  the  operation 
01  the  heekle  oylindan  by  we  ordinary  arrangementa  of  mechanism)  '■<  a  short  axle, 
which  carries  three  pinions,  two  of  whicn  take  into  vertical  racks,  attached  to  the  end 
framing ;  and  the  oaotral  pinion  gears  into  a  rack  formed  on  a  horisontal  reciprocating 
bar,  carried  by  the  trough,  and  provided  with  loose  peni.«nt  fingera.  As  the  troo^ 
aaceads  to  take  in  a  freah  holder,  the  pinion^  working  on  the  fixed  vertical  rack^  are 


ward  on  the  next  asceat  of  the  trough ;  tbis  reciprocating  bar  is  common  to  many  he  . 
ling  nuchinea,  but  the  mode  of  actuating  it  appears  to  us  to  be  both  new  and  iiimpla. 
On  the  ucent  of  the  trough  to  reoeive  anothei  holder,  and  disctiarge  at  the  same  time  a 
holderof  haoklad  flax,  the  traveningoflindel' is  caused  to  retire  by  a  simple  meohantoal 
eoatrlTane^  and  thus  allow  of  the  stnok  of  fax  Just  received  into  the  machine  aa  well 
aa  those,  which,  in  coniequeuce,  have  been  shifl«d  forward  to  a  finer  eat  of  heckle  pin^ 
to  be  brought,  first  under  the  aictloD  of  the  heckle  oylindar,  which  works  in  stationary 
beatings,  and  then  under  the  action  of  Uia  pins  of  the  traversing  cylinder,  aa  before 

alainsd;  the  aaoant  of  the  troogk  being  made  the  means  of  driving  back  the  cylinder, 
its  descant  allowing  of  ita  moving  forward  to  operate  upon  the  Bai.  The  heckle 
cylinders  are  cleaned  as  usual  by  rotating  brnahea ;  and  an  endless  band  of  lattice-work 
is  provided  for  gathering  llie  low  into  a  proper  receptacle.  Whether  or  no  this  ma- 
oLme  is  destined  to  take  a  permanent  place  in  out  flaJc  manufactorien,  a  mere  inq>eo- 
tion  of  it  in  ita  quiescent  state  ia  not  sufficient  to  enable  ns  ta  judge:  as  regards  eom- 
paotnesi^  it  has  gteatly  tha  advantage  of  the  double  cylinder  machines  of  Ueasn. 
t^wson  it  Sons,  <u  I«eda,  whose  con^bution  we  shall  next  notice;  but  we  can  give 
no  opinion  of  their  relative  merits  in  oUier  reapecta. 

This  firm  has  made  by  far  the  largest  dispfay  of  flai  mschinary;  and,  indeed,  the 
credit  is  mainly  due  to  them  that  the  Qreat  Kilubition  has  represented  this  imp<^tant 
branch  of  ourmannfactures.  Their contribntion may  be  briefiy  stated  to  haveincladed 
a  complete  set  of  machineir  for  liockling,  spreadiog  drawiog,  and  roving  long  and  cut 
flax;  also  for  carding  drawing  and  roving  tov;  for  spinning  coarse  and  Bne£z  yani; 
and  likewise  for  manufacturing  thread.  For  treating  sbort  fia^  a  pair  of  cylinder 
heckling  machines  were  exhibited.  Tbt  cylinder^  instead  of  being  set  abreast  of  each 
other,  and  acting  simultaneoash'  on  the  fiai,  are  mounted  in  a  line,  aodrcvotve  in 
opposite  directioua  so  that  the  tfax  is  dressed,  first  on  one  side  by  one  cylinder,  and 
than  on  the  opposite  side  by  the  other  cylinder.  The  objection  to  this  arrangement  i^ 
aa  before  indicated,  tha  want  of  eompaotneaa;  ai  machines  working  on  tbis  prineiple 
ate  required  to  be  double  the  leugthof  those  which  torn  the  atrick  and  beekle  both  Hides 
on  the  same  heckle-pins,  or  heckle  it  simoltaneonsly  on  both  sides.    To  remedy  tiiis  ob- 

J'sction,  however,  Messrs.  Lawsou  apply  two  troughs  to  the  machine,  and  arc  thus  enabled 
>  submit  two  rowa  of  stricks  to  (he  action  of  the  same  rotating  heckle  cylinder,  llie 
mode  of  traversing  the  flax  holders  through  the  machine  is  analogous  to  that  d«cribed 
in  reference  to  Mr.  Plummer'a  machine  and  thetelbre  need  not  to  be  repeated.  Hie 
oylindeta  are  furniahed  with  two  gradea  of  heokle-pina;  and  between  each  row,  rising 
afid  ffi^ing  plates  (whioh  taka  thau^  ittoti~~  *"" — *— ■— *  - —  fi*»_a  t —  .v-  _„^^-_^ 


from  aicentrioa)  are  fitted  for  the  purpose 
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•f  dit«BiidiigA*daplkthmttb«liMU»|riiwilMn  «ntw  tiM  aMekk  Bat«««n  Ilia 
Mwiof  theftntrgMdeof  keokla^  tnul)  flat  bruhea  bwngMt  in  oae  edge  of  tiia  riahg 
•nd  EUlintrplBUa  fcrm  «  eort  ef  bad  for  the  flax  to  Ha  OB  wUleiuider  tlieactiiiaor  the 
baeUa*.  llie  atriak%  in  pMtiog  over  ooa  erlitider,  are  heckled  on  one  tide ;  %h«j  an 
then  bivnght  ludet  Uie  aetioo  of  the  leoond  avlindar,  Thieh,  ravolriDg  in  in  oppoalta 
direattaii,  will  finidi  the  otJiar  aide  of  the  atriek.  The  maebine  exhibited  bj  Una  firm 
tat  operating  npoa  long  fibraa  b  provided  with  two  endleea  bandi  of  heeklee,  net  side  by 
Ma,  and  arntnMd  *o-aa  to  praaant  an  indued  eurfaee  to  the  flac  These  bands  are  eat 
at  oppoiite  iaeltnea,  and  reTolve  in  different  direationl^  for  the  pnrpuie  of  operating 
iqMn  different  udea  of  theatric*!  of  flax.  Tlcae  are  the  onlTarraiigemeDU  of  hackling 
and  maahinery  which  the  fUJbition  Fontaiaed.  It  mnat,  thereTore,  be  oanaidered  u 
Ten  defleieat  in  thia  re«>ect^  aa  the  rlral  in* entiooB  of  Meein.  Mandan.  of  HanchHtar, 
•ad  Heaara.  Cotnba,  of  Beltaat,  for  taming  the  atrieka  of  flai,  and  cansing  them  to  be 
(Dented  npon  on  both  lidea  by  the  aama  eylinder  (which  have  recently  been  the  canN 
<tf  ao  mnoh  Utieatiaa)  are  snrepreaanted  80  atao  ia  a  atil]  more  recent  laproTement 
of  HaMM.  Coffiba,  for  heeUingboCh  atdea  of  the  atriek  withont  tamina.  by  the  me  of 
bat  one  cylinder.  Jn  thia  mMhlne  (which  we  have  had  rMently  an  ofwort'jniW  of  teeing 
in  aetioo  at  Betfiut)  the  neana  of  opvating  on  both  ddea  of  the  MnA  ia  obUbed  by 
nwrdy  reTodns  the  diraotioa  of  rotation  <jI  the  cylinder,  while  the  trongh  b  aaoandf  nf 
to  taka  in  a  fraah  holder.  Another  Brrangement  of  a  promiaing  character,  br  paaring 
oBoe  tbroogh  the  machine,  haa  recently  Mnn  devieed  by  Meeara  Harding,  Cocker,  JE 
Oo.,  of  LlUe;  bnt  a*  thia  nuchina  waa  not  ineinded  in  their  eontribation  to  the 
ibiiihition,  we  eonohide  that  it  ia  not  ^et  brimght  into  At  market.  The  flax,  after 
imbed  by  band,  and  aorted  into  parcelt^ 

■   ■    s    way  in  a  cool,  dry,  dark  room, 

.        ,  »  improve.     When  the  flas  ia 

1  the  "dreaaed  line  atorey"  it  ia  eabjeoted  to  the  action  of  the  following 
nuehiMa,  for  th«  parpoae  of  eonvcrting  it  into  yam,  viz. ;  1,  The  flrit  drawing  frame, 
or  ipreader,  the  nae  m  which  ii  to  convert  the  flax,  aa  delivered  trem  the  Eeekling 
ma^ne,  into  a  oontinnoni  alTver  or  band  of  fliamenia;  t.  The  aeeiHid  drawing  frailty 
by  which  the  •liver  ia  attanoated ;  H.  The  third  drawingframe,  wherebyeeveraldiven 
trom  the  leoond  drawing  frame  are  tniHed  together  and  redrawn,  to  obtain  aflneratlTer, 
with  greater  regularity  of  fibre;  t.  He  roving  hwn«y  which  hrtlier  elongate*  the 
■liver,  and  convert*  it  into  a  spongy  eord  or  roving;  fi.  The  throalle  fram^  which 
extend*  tiic  ^ngy  or  looee  roving,  and  apina  it  into  yam.  The  Sal  drawing  frame  ia 
very.different  in  oonitmction  to  that  formerly  described  a*  employed  f<4' drawing  eotton, 
altboogh  Ihe  action  ia  preciaely  analogona.  Ite  conatmetdon*  and  mode  of  operation 
DMybe  tboa  briefly  described :  at  the  baekof  the  machine  iaan  endleeatfavellingleed' 
I  oloth,  on  which  the  atrickaof  flax  are  laid,  eoaa  to  overlap  each  other,  and  which  cairiea 
the  flax  to  what  are  termed  the  back  holdilg  rollera.  In  front  of  theae  roller^  and 
arranged  parallel  thereto,  ia  a  aeriea  of  "gill*"  or  ttraight  barefumiihed  with  heekJe- 
pina,  whoae  offlee  i*  to  receive  the  flai  as  it  ia  delivered  from  between  Uie  holding- 
rollers,  and  carry  it  forward  to  the  drawing-rollers,  lleae  gilla  are  sopported  and 
traversed  by  their  extremitie*,  taken  into  the  thread*  of  two  screw  shall*,  aet  at  right 
angle*  to  the  holding  rollers,  which  shafts,  as  they  rotate,  earn  the  gllli  forward. 
When  they  have  arnved  at  the  end  of  the  shaft  they  severally  ttU,  and  are  teceived  by 
a  pair  of  screw  shaft*  below,  having  b  qnickrr  thread,  which  oarry  them  back  to  the 
holding  roller^  and  a  sweep,  on  the  end  of  Uiese  Aafts,  lifla  the  gilla  ap  again  into  ffeer 
with  toe  upper  screw  ahans.  Tbna  an  endless  chain,  as  it  were,  of  gills  is  provided, 
which,  having  a  somewhat  Ereater  speed  than  the  hiding  rollerh  comb*  the  flax  straight 
and  deliver*  it  with  perfectly  paralMl  fibree  to  the  drawing  roller*.  By  tfaeec  thealiver 
i*  drawn  to  the  requisite  fincneaa,  and  Uien,nB*nng  between  a  pair  of  calendering 
roller^  it  is  delivered  to  a  can.  The  cans  of  sliver,  thus  prodnoed,  are  now  aet  up 
behind  the  second  drawing  frame,  to  nndergo  the  aeoond  operation.  This  frBm^  and 
also  the  third,  are  rimilar  m  coiutruotion  to  the  Bnt;  the  only  differenee  being,  that 
they  are  fed  from  ean*  instead  of  by  a  clotb;  and  as  the  progre«sofdrawiDg  oat  the  sliver 
advances,  the  sixe  of  the  working  parts  are  required  to  be  Icai^  and  the  Sneness  of  the 
gills  to  be  increased.  The  operation  of  drawing  ia  the  same  in  aU  caaea ;  bat  in  the 
second  and  Ihird  frames,  the  sliver  i*  doubled,  to  give  it  an  evennea^  or  abvetnral 
equality,  as  it  is  elODg«t«d. 

Messn.  Lawson  have  exhibited  screw  gill  spreaders  (aa  the  flret  drawing  frame  ia 
termed)  for  both  long  and  cut  flax ;  also  gill  rrimes  for  eompleting  the  drawing  of  the 
long  end  short  fibre,  but  further  thsn  being  well  made  machine^  they  present  no  points 
for  comment. 

Messra.  Uiggin*  A  Sons  have  also  exhibited  a  screw  sDl  spreader  and  a  seoood 
draadng  frame  for  long  linea  In  the  former  of  these  maeluns*  the  froai  top  ndlenara 
weighted  by  an  arraogeiaent  of  oompoond  Icvera,  which  i*  *aid  to  have  the  advaalaga 


of  «o>v«Bi*nM  OT«r  tlw  anUiuj7  pUo;  uid  in  tb«Uttcr,  tlieroIlwaiidaOliandiiTaB 
at  Ui*  Middla  iDttoad  of  th«  ude  of  tb«  nuchiaa;  thni  raluritw  tli«  rolLo*  of  a.  gnMk 
porlioB  of  Uis  itnia  to  vbich  thef  >re  ordlnariW  sxrioMd,  anif  permitting  of  tiM  ua 
ot  tnMUw  ToIUrii  vhiol^  for  •oina  dcwriptioni  of  won,  i*  oooiidered  of  imporUmo*. 

Hh  iUtw,  m  it  ii  delirerad  into  cam  from  the  third  dmring  tma»,  k  takan  to  tba 
iVTins  Awna  to  ba  atiU  fortliarredaMd  and  arrongbt  into  a  looae  thraad ;  but  a*  Uiia 
^MijtlioB  it  jmoiaalj  aimilai,  whether  for  long  lin^  eut  line,  or  tow,  it  may  be  wall  to 
•^Bln  briany  tba  m«aaa  of  bringiiig  tow  to  a  [Moper  itate  for  onderginof  the  fint 
yn'ng  prooea  baibre  waaking  of  the  roring  frame.  Tiia  tow,  which  we  hare  aaid  ia 
iMihwt  and  irregular  flM-MOombadont  of  the  Uriokof-flaab;  the  heekUn|- maeUiM^ 


— _„ „  _, , _^  ___  Jm  pnwtiaa 

«  giU-drawing  haada  to  tba  earding  engine  aoooiding  t«  tna  nonl 

„.  ,  _  ..      .         byl 

A  Co^  wat  applied  to  Maam.  Lawion  A  Son'a  earding  engine.    It  is  provided  with 


M  atiippan  anqdojed  and  iliTara  prodoaad,  and  carry  on  the  eardins  aiid  the  &rt 
'       '  g  proaanat  limultaneoDaly.    Hut  arraofemeQi  patented  by  Heaara  Fairfaaim 


it  aobJMtad  t«  tba  aation  of  a  carding  en^iBe,  aomawhat  dmilar  ia  eoutti_ .  _ 

naad  Sw  earding  •oUon.  ItooDmataprinoipaUyofalargecantra]  cylinder,  ooreredwitb 
wiia%  oard%  and  MfTonndad  by  oara  roliw* tannad  "worker*"  and  "ttrippat^'revol- 
Tins  in  Bontaot  therewith.  The  tow  ii  carried  into  thamaehina  by  an  endleaatraTalling 
elo^  which  daliran  it  to  a  pair  of  feed  roUen,  u  (Date  below  tlM  maineylindtr,  wher«- 
bj  it  ia  tranaferrad  to  the  large  aylinder.  By  thia  it  ia  brought  undar  the  action  of 
the  worken,  whan  eombad  or  oardod  i  and  it  it  Uien  itripped  or  "  doffed  '  from  the 

SUndarbycardrollen,  which  in  their  return  are  reliarad  of  Uieitapla  by  doffaioiuBhai 
ete  take  it  off  in  the  form  of  a  aliver,  and  it  ia  aTCntually  deli*ered  from  th«  ■"ft'inf 
by  daliTaring  ndkn  into  eaah    In  order  to  praTenttha  liabililyof  the  aliTer  breaking 

i_  !..■ 1  1 —  ;^..  "laeaa^  and  alao to aToid *'' "~  -'— ' ■- 

nt  drawing  operation  it 

rart  prodoaad,  and  cany 

itly.    Hut  arraofenan^ 

LaWBon  A  Son'a  carding 
thna  ilnMMra,  which  are  capable  (by  bung  tat  at  different  dittauoat  from  the  main  ey* 
Under)  of  talm^  off  difltroit  lengtht  of  ttapla  from  the  card  ■orfaoc^  and  thereby 
•orting  oat  or  dividing  tba  ^nalitiea  of  tha  tow.  In  thia  maohine,  howaTar,  there  u 
but  ona  gilUaad ;  all  tha  tbrer^  therefore,  are  united  la  the  first  drawing  procea^  and 
fbnn  t<^ethar  a  oontinoona  alifar ;  the  completion  of  the  operation  of  dtvwing  tow  it 
praoitaly  nnilat  to  that  already  daaoribad  with  reference  to  long  and  out  line. 

To  oUain  a  flax  rona^  it  i*  ntuaX  afUr  drawing  the  diTer  to  tha  required  amonn^ 
ta  pnt  in  ita  tlight  twist.  Mmbtl  Higgins  azhibitaid  a  roTing  frame  with  dx  heads  and 
sxty  qtindlet,  for  prodndng  roTing  ol  this  kind.  This  roTmg  frame  i^  in  fiwt,  to  de 
aariba  it  shortly,  a  drawing  frmme,  with  the  addition  of  ipindTei;  the  gilU  and  n^lair 
haing  driran  according  to  their  improved  plan,  before  noboed. 

The  roring  fraaia  for  cut  flax  aznibited  by  Meaara  Lawaon,  ia  intended  to  ptodaea  a 
anring  witfaoot  twis^  whiol^  for  obtaining  fine  qnalitie*  of  yam,  it  very  desirable  ;  the 
gamnij  matt*  la  the  flax  ia  hate  taken  ad^sntaga  of  to  give  the  roving  the  naoaaaaiy 
o^ttire  property.  A  eortaot  notion  of  the  coiutniatioa  of  thia  roving  frame  may  be 
beat  oonvayM  by  tracing  tha  mogrea  of  the  alirar  through  the  machma.  He  tlivar 
paaaafron  the  aan  ovar  a  paDay  throng  flzadgDidaBovartravalliar  gilb^  between  a 
pairtf  dtnwingrollan  thanisto  a  tfonj^oontaiaingbotwater  (fortheporposaof  dit 
•driag  the  nmmj|  mattar  in  the  flaz]^  then  over  a  heated  eylinder  which  driee  the 
•lapUi  Mtd  Snally  it  ia  wound  oa  to  a  btJilnn,  whieh  raata  upon  and  tuma  in  contact 
*i&  a  hofiiontal  flatad  loller.  Boviag*  thn*  produced  ar«  capablt^  it  it  aai^  of  being 
drawn  to  almoat  any  degree  of  finenia^  with  little  reference  to  the  material ;  becanae 
one  flbra  ean  be  glued  to  another ;  at  any  portion  of  its  length  a  roving  can  be  mada 
Miiaeii  I^waon  uto  eontribntad  maohinary  for  wet  and  dry  ipinning,  til,  a  dry  tow 
apinning  fram&  with  lOOajundlet;  a  fine  tpianing  frame  forq>inning  the  roving  tluviuh 
«idd  water; 'double  water  Aana,  with  180  epindlea;  and  a  double  twitting  frame  with 
H  amodlaa  He  only  noticeable  novelty  In  thasa  machiuea  (tbr  * — * — "' — 
■fill  be  tiadentood  from  tha  daacription  already  given  of  ~~"' — 
•  new  tape  motion  for  drir- -**—-'- "  -       '    —---'- 


dadgn  and  W(iHinanship,_it  calla  for  nb  spaoial 


le  daacription  already  given  of  cotton  spinniiu  machinery)  it 
ivinc  the  ipindlet.  A  epinnins  frames  by  lUaart.  Higgina 
St  alto  a^bitad;  bat  forthar  tluuL  bang  a  tpaumen  ingooi 

.__„ , .  it  calla  for  nb  ipaoial  remark. 

StUitu  «/  flar  Wr  Watt'i  sjttem  of  flax  retting  may  be  briefly  described  at  fol- 
w* ; — Tbt  flax  aliaw  it  dalivered  at  the  work*  by  the  grawer,  in  a  dry  state,  with  the 
••ad  on.  The  teed  ia  aeparatad  bj  metal  roUen,  and  afterwarda  cleaned  by  Esnaen. 
Tke  straw  it  then  placed  in  elate  chambera,  with  the  exception  of  two  doon,  whieh 
aarve  the  puipoie  of  patting  ia  and  diaoharsing  the  ttraw.  The  tap,  which  ia  of  cast 
im^  aarvas  Uia  double  purpose  o!  a  top  and  condenser.  The  etraw  is  Uien  laid  on  a 
perfoiatad  false  bottom  of  iron,  and  the  doors  being  closed,  and  made  tJ^t  by  meant 
of  aoraws;  ttaam  ii  diiven  in  bv  a  pipe  ronnd  the  chambera,  and  between  the  bottoma ; 
and.  penetrating  tha  maa^  at  nnA  rentovee  certain  volatile  oils  contained  in  the  plant, 
•Md  afterwards  is  eoitdeaa«d  on  (be  bottom  of  the  itau  tank,  and  deseendi  as  a  cod- 
tanoDua  shower  of  condensed  water,  saturating  the  straw.  This  water  is  a  deooetioa 
at  extractive  matter,  to  whieh  attadi  the  flbnraa  and  more  poroua  portion*,  mtliqnof 
ii  nn  aff  fiNtn  tin*  to  timi^  tha  BacaMnuMntratadpamMM  bong  need  fcrl**fiii|, 


varying  wi 


7LAX  Yn 

Tbt  ptMtm  !■  Aottaocd  bj  adng  «  pomp,  or  Rioli  an  aiT«iig«maiit  u  MpMIy  w«dic« 
tlw  ua^  with  tbemtar  allowed  to  aoenimtlal*.  Inaboat  «lglit  or  tw«hr«  haui^ 
1th  th«  natvN  of  tho  itrav,  it  k  removad  fttm  the  diamb«r%  and,  lia*iBg 
d  of  it*  eztraetire  matter,  it  ii  thm  paaod  tliToii^  tbe  tiMm  tar  Um  p^^■ 
poM  of  r«moTiag  the  epidermic  or  tUn  of  tbe  plaot,  and  of  diaehai^ing  the  gtiMtar 
part  of  the  water  contained  in  tbe  gatarated  atraw,  and  while  in  the  wet  and  ewoUen 
itat^  iplitting  it  up  lonsitDdinally.  The  itraw  then  (being  free  of  all  prodneta  of 
decooipciaitioa)  is  eaajly  dried,  and  in  a  few  honra  ready  for  tentehing. 

In  the  experimental  trial,  p««on  ally  topenntended,  throughout  all  ita  detaikv  bj 
the  Committer  a  qnanUtj  of  &x  itraw,  of  ordinary  quality,  vu  tnken  from  the  bulk 
of  theatoekatthe  works,  weighs  IStcvta  with  tlie  eeea  on.  After  the  removal  of 
the  aaed,  which,  on  being  eleanea  tboraoghly  from  the  ehttt,  measured  8(  Imperial 
'  battL,  this  straw  was  reduced  in  weight  to  10  cwl  1  qr.  SI  Iba.  It  was  tJien  placed  in 
tile  Ta^  where  it  was  subjected  to  the  steaming  proceas  for  about  eleven  hours.  After 
steeping  wet-roltb^  and  drying  it  weighed  7  cwt  0  qra.  1 1  lbs. ;  and,  on  being  sentohed, 
the  jield  was  187  Iba  of  flai:  and  of  uutchiug  tow,  IS  lbs.  Sios*  line,  and  SB  Iba  S 

ois.coaras.    The  yi  ' '    *"  '       ■-      '        '" ..-.—  -.-.. 

IS}  lbs.  from  tbe  c 

seed ;  £0}  lbs.  from  the  cwt  of  steeped  and  dried  straw. 

The  time  occupied  in  actual  labour,  in  Ihe  proceasea,  from  the  leeding  of  the  flax  to 
the  commeneement  of  the  scutching,  was  IS^lioun.  to  which,  if  II  houn  be  added  for 
the  time  the  flax  wae  in  the  rat,  24  noun  would  be  the  time  required  np  to  thii  point 
He  scutching  by  four  standi  occupied  six  hours  tixteau  minutes.  But;  in  this  stata- 
mant,  tbe  time  required  for  drying  is  not  in<;lud«d,  as,  owing  to  some  derangement  in 
the  apparatus  do  certain  eatimate  eonld  bo  made  of  the  actual  time  reqnirM  in  that 
prooeaa  It  would  appear,  however,  that  about  thirty-six  hours  would  include  the 
time  necessary,  in  a  well-organiud  establishment,  to  convert  flax  straw  into  fibrs  tor 
the  spinner. 

The  coat  of  aQ  tbaae  operation^  in  this  sxperimant,  leaving  ont  tbs  diyinK  for  the 
reasons  noted,  appeared  to  be  under  loL  per  ton  of  clean  flbre,  for  laboor,  exdnsive  of 
general  eipensea. 

A  portion  of  the  flbre  was  sent  to  two  spinning-mlll*  to  be  hackled,  and  to  have  • 
value  put  upon  it  Tbe  valoatioa  of  the  samples  varied  from  6il  to  lOL  per  ton,  ae- 
oording  to  the  qoality  of  the  strieks  of  fibre  sent,  and  the  yield  on  tbe  hacUe  was  oon- 
aidered  quite  satiafactoiy. 

On  the  results  ol  this  experiment  which  was  nmteasarily  of  a  Umited  nature  the 
Committee  think  it  beet  to  offer  no  general  remarka.  They  are  safflelently  favourable 
to  speak  for  themselven.  It  remaios  to  be  ascertained  whether  tbe  qnalities  of  flax  flbre 
prepared  by  this  method  are  such  as  to  snitthe  spinner  and  manufactnrer.  Theybave 
tMcn  infonned,  by  a  spinner  who  has  been  trying  some  flax  prepared  fay  Hr.  Watts 
^stem,  that  the  yam  made  from  it  appears  equal  in  all  respects  to  what  is  ordinarily 
spun  from  good  Lish  flax,  of  the  finer  sorta  ^ey  believe  thal^  before  long,  informa 
Cion  will  be  given  bj  several  individuals  who  are  about  to  carry  out  more  extended 
trials  on  the  spinning  and  manufacturing  departments. 

The  Committee  conceiTe  that  the  moat  prominent  and  novel  feature  of  tbia  plan 
consists  in  the  subetitulion  of  maceration,  or  softening  for  fermentation.  In  the  aiMp 
ing  of  flax,  both  by  cold  and  hot  water,  the  flbre  is  freed  from  the  snbatanoe  tenued 
gum,  by  the  decomposition  of  the  latter,  while  in  Watt's  system  tbe  maceration  of  the 
stems  loosens  the  cuticle  and  gum,  which  are  farther  separated  mechanically  in  the 
crashins;  operation,  and,  after  the  drying  of  the  straw,  readily  part  with  the  wood, 
under  the  action  of  the  soutch-miE 

Before  concluding  this  statement,  the  Committee  wish  to  call  attention  to  a  very 
curious  feature  in  Mr.  Watt's  invention.  The  water  from  the  rate,  in  place  of  being 
offensive  and  noiiou^  te  it  the  case  with  ordinary  steep  water,  contains  a  certain 
amount  of  nutritive  matter.  His  arises  from  its  being  an  infusion  of  tbe  flax  stem^ 
in  place  of  holding  in  suspension  or  solution  tbe  products  of  the  decomposition  of  the 
gam,  and  other  aDbstaneea  coatained  in  the  stema  Tbe  inventor  is  now  employuig 
mis  water,  along  with  the  chaflf  of  the  seed-bolb^  fbr  feeding  pigi-  It  ia  of  mneh  in . 
terest,  therefor^  to  note  in  how  tar  this  may  be  found  pranicslly  to  answer,  as,  be- 
tween the  seed,  the  cbafl|  and  the  water,  by  br  the  greatest  portion  of  what  the  flax 
plant  abstracts  from  the  soil,  would  thus  l>e  returned  In  the  shape  of  manore.  _  Bow- 
ever  this  may  turn  out,  the  avoidance  of  all  noiaance  in  Haell,  and  of  the  poiaonont 
liquid  which  cause*  some  damage  among  fish  when  let  off  into  riveri^  is  a  matter  of 


Appended  to  this  report  is  a  note  of  the  time  occupied  in  tbe  dHTerent  pi 
dnring  the  experiment,  and  of  the  number  of  penous  employed  in  each. 

"  '    'o  be  hoped  that  so  promising  a  plan  may,  on  more  extended  eiperteiie«^  b* 


J  u  promising  a ^ , 

found  folly  to  warrant  tbe  hidi  antieipntiona  formed  from  what  is  already  known 
'--■•  "=-■-- behalf  of  the  CMumittei),  , 


«raeemlDg  it  "  '  (Signed  on  behaltf  of  the  CMumittae), 

fMbwb  U  Hot,  ; 


Hu.  Wiwn  aBlBur*. 


Plkoiog  in  Tftt,      .        .        •        • 
CleBDlDg  Sacd, 

Tftking  out  of  Tat,       .        .        ■ 
Wet-roUiDg  ud  putting  in  DiTing 
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(Mivation  ofFlat  in  JTambrK — Hiera  ii  a  tctt  floe  long  rarietf  of  flax  vhieli  u 
Milti«ated  in  Vat  neighbonrtiood  of  Conrtray,  iaFlandvn;  It  r«qnir«a  a  rer;  j^oodMil 
to  grow  ii^  and  Uia  stem  u  10  long  and  ■leDder,  that,  if  it  vere  not  iiipportad,  ^e 
leatl  wiad  vauM  break  it  aad  laj  it  ftat,  in  which  ewe,  Uie  qaalitjr  of  th«  flax  would  b« 
much  impaired  and  the  qaantity  rvdnusd.  To  prevent  this,  abort  itakes  are  driven  inbl 
the  groQDd  in  a  straight  Dae,  at  8  or  10  feet  from  each  other,  and  long  ilender  rode  are 
tied  to  tbem  with  onen,  about  1  foot  or  18  inchea  fi'om  the  grouad,  forming  a  alight 
railing  to  support  the  flax;  annmber  of  these  are  placed  in  the  ume  munner  at  a  ibott 
diitanee  from  each  other  in  parallel  lines  all  over  the  field,  and  tlie  Bai  is  tbo)  pra- 
Tented  &om  beiog  beat  down.    A  better  method,  which  !■  not  commonly  adopted,  it 


H  lengthviie  and  other*  acroai  them  at  right  angles  * 


orer  the  whole  field,  and  nona  of  the  4az  can  poaiibl  j  be  laid  flat  By  uiing  che^ 
rinfl  from  old  cables  the  ezpen*e  u  not  veir  great,  and  moeh  leai 
tn  U  the  rode.     When  the  tax  ia  pu"   '  ''      ■  ■      -      .  ^ 

and  removed  to  a  dry  place  till  they  are  wanted  again. 


ir  itrong  W-twine  from  old  cables  the  ezpen*e 
n  ii  taken  up  than  Ir  the  roda.     When  the  xax  ia  pulled,  t^e  atakea  are  token  npv 
.  removed  to  a  dry  place  till  they  are  wanted  again. 

He  moat  aommon  Tariety  of  flax  i«  of  a  moderate  lengtli,  with  a  itronger  «t«n ;  If 
It  is  not  aoWD  Tery  thick  it  will  throw  out  branehet  at  top  and  produce  mnoh  seed ;  it 
ll  therefore  a  matter  of  ealcnlatioa  whether  it  will  be  moat  profitable  to  have  finw  flax 
with  leu  seed,  or  an  inferior  quality  with  an  abandance  of  seed. 

There  is  a  email  vaiiety  which  doea  not  riae  above  a  foot,  growi  fut,  and  ripena  i(i 
•eed  sooner.  When  liusesd  is  the  prioclpal  object,  thi*  variety  ii  preferred;  but  the 
flax  ii  ihortei,  and  alao  coaner. 

Another  variety  of  flax  baa  a  perennial  root,  and  ahoot«  out  rtema  to  a  oousiderable 
height  It  name  originally  from  Siberia,  and  woe  much  reoonunended  at  one  tim^  bat 
ite  sultivation  did  not  apread.  If  it  were  town  in  wide  row^  and  k^t  free  from  weeda 
by  hoeing,  it  might  perhaps,  be  profitably  coltivated  for  the  leedj  and  If  the  fl'v  is 
inferior  in  quabty,  tt  might  still  be  of  aome  value  for  ooorse  roanufaoture* ;  it  re- 
qnire^  however,  to  be  renewed  every  three  or  four  years  and  sown  in  freah  ground. 

The  aoi!  beat  adapted  to  the  growth  of  flax  is  a  deep  rich  loam,  in  wbiob  tbeie  ji 
much  humua,  01  v«etable  mould.  It  ahould  be  mellow  and  loose  to  a  ooiuiderafcle 
depth,  with  a  sound  bottom,  neither  too  dry  nor  too  moist;  either  extreme  in&llibly 
destroys  the  Sax;  it  ia  therefore  not  suited  eitbei  to  hot  gravelly  soils  or  cold  wet  olays, 
bntVny  other  loil  may  be  so  tilled  and  prepared  as  to  produce  good  flax.  It  thrive* 
well  in  the  rich  alluvial  land  of  Zealand  and  the  Folders,  but  it  is  also  raised  with  great 
•neeea  in  the  light  sands  of  Flanders,  bnt  much  mora  careful  tillage  and  mannringar* 
required.  The  Und  on  whiob  flax  is  sown  must  be  very  tree  from  weeds,  the  weeing 
of  this  crop  being  a  very  important  part  of  the  eipeoMOf  cultivation,  llieae  oircum- 
atanoes  snggeat  Uie  best  mode  of  preparing  the  land.  A  long  fallow,  nch  as  is  some 
time*  given  to  the  land  in  Eiae:^  inclnding  two  winters  and  a  sanuner,  may  be  a  good 
preparation  on  the  heavier  looms,  wliieb  should  be  trenched,  plooghed,  and  worked  ateo', 
the  manure  should  be  dung  fully  rotten,  or  o  eompoet  of  earth  and  dung;  it  should  be 
put  00  the  land  in  autumn,  and  well  incorporatod  before  the  seed  is  sown.  If  the  land 
uaufflcientlyclaon,o  crop  of  potatoes  well  manured  may  be  ealntituted  with  advantage 
lor  the  fallow;  but  at  least  double  tlie  usual  quantity  of  dung  ahould  be  given  to  this 
cn>|^  that  enough  may  remain  in  the  ground  for  the  flax.  lime  may  be  used  if  the  eol 
oODtoins  0  ereat  portion  of  clay ;  but  in  the  lighter  loama  there  is  some  doubt  of  iti 
At  oil  events  it  should  not  be  used  immediotriy  before  the  flax  is 


RAX,  in 

MflWnt  <Iti*i)tlU«*,  rnw4iU^  from  wUdi  A«  oil  bu  bets  e>pr««ed,  dinolred  la 
Mw'i  nrine,  form  the  Mat  manare.  In  manj  part*  of  Fluden,  SOO  rape-cakei  an 
aa«d  for  eraiy  aera  of  Btx,  bend«*  the  nanal  qnaittity  of  I>ateh  athea  aad  of  liquid 
Banara,  whi^  U  the  drainiiigi  of  dm^iillB,  aad  the  mine  of  sattlg  collected  la  « 
<iit«ni,  and  alkiwsd  to  become  pubid. 

In  ■oathem  climitea  flax  is  eowa  before  winter,  beeaiue  too  ffreat  heat  would 
dtetroy  it  Jt  n  tlien  palled  before  the  beat  of  tnmmer.  In  nor^em  climates  the 
tn&t,  and  eapecia])^  the  alteraationi  of  froat  and  thaw,  in  the  earij  part  of  aprinf^ 
wonld  eanae  the  flax  to  periih ;  it  ta,  eonaaqnentl  j,  soim  ae  earlj  in  •pnng  bj  may  \ta, 
M  aa  to  avoid  the  effect  of  bard  froet     Tfau  is  in  March  or  April,  in  Great  Britain  and 


Ireland,  and  in  Holland  and  Flanden.     In  no  eountrr  ia  tbe  ground  better  pr^ared 
ly,  tterefore,  be  iutereiting  to  follow 
crop«,pn 

ifianaged,  giree  the  greateat  profit  to  the  farmer.    The  beat  flax  growe  near  Conrtray. 


for  the  growth  of  flax  than  in  flanden;  and  it  may,  tberefore,  be  iutereiting  to  follow 
the  whole  procees  of  Ftembh  evltlTatlon  for  Mveral  crop*,  preparaton  to  that  of  flaz 
whieh  ie  the  moat  important  produce  in  that  country,  and  that  which,  when  weU 


The  soil  ia  a  good  deep  loam,  rather  light  than  heaTj-  It  ii  not  natarally  bo  rich  ti 
(he  soil  of  the  Polders  in  FTBaden  and  Zealand,  but  the  tilWe  and  cotUTation  are  far 
more  perfect,  and  the  produce,  if  not  more  abuadaat,  li  of  a  finer  quality.  Ereij 
preceding  crop  has  a  reference  to  the  flax,  and  ii  so  cultivated  as  (o  improfe  the 
texture  of  the  soil,  which  ii  abnndactlf  manored,  in  order  to  lesTe  a  considerable 
•nrphii  in  the  ground  If  the  land  has  not  been  trenched  all  orer  with  the  )pad<^  to 
a..  j__.i.  .,  ,„  „  „„  :^,i...  :.  i_.  i. >i ii  ^ — a  v_  u,e  namiw  Open 

....  1  the  atitchei,  in 

which  it  is  laid  by  the  plough.  Tbege  drains  or  water  fnrrows  are  b  foot  widi^  and 
tiota  a  foot  to  IS  inches  deep.  The  earth  talcen  out  of  tbem  ia  spread  evenly  ovet  the 
land  atUr  the  eom  ia  eovo.  When  the  gnmnd  is  ploughed  again,  eai-e  is  taken  that 
the  place  of  these  water-farrows  shall  be  shifted  a  foot  on  each  lide.    Thus,  in  six 

«ears,  the  whole  soil  is  deepened  and  thoroughly  mixed  witb  whatever  manure  haa 
ten  put  on.  This  prodnoea  tbe  lame  Meet  as  trencbinKi  and  even  more  perfectly. 
nie  whole  of  the  laud  In  which  tbe  beat  Sox  grows  has  been  so  treated  for  several 

a  double 

wheat  is  sown,  slightly  maDured  ;  then  rye  with  turnips  sown  the  same  year,  after  the 
lye.  These  are  taken  up  in  Beptember  or  October,  and  stored  for  winter  use.  Thi> 
land  has  been  well  weeded  while  the  tumtpa  were  growing  and  all  the  manure  is  d«- 
eomposed  and  mixed  with  tlw  soil  It  ia  plonriiea  in  stitches  befbre  winter,  soma 
manure  having  beicg  previonsly  spread  over  it  if  necessary:  and  it  is  left  to  the 
mellowing  effects  of  frcat  and  snow.  As  soon  as  the  winter  ia  over,  and  the  anow  is 
melted,  the  final  preparation  goes  oil  Deep  ploughing  and  harrowing  farther  divida 
and  pulverize  it ;  the  surface  is  laid  a*  level  and  as  smooth  as  poa&ible ;  and  if  there  is  no 
fear  of  too  much  wet,  whiclk  in  tjiis  Hght  loam  soon  disap^ean,  the  whole  is  laid  Bat 
and  level  aa  a  bowling-green,  or  else  divided  into  beds,  with  water-furrows  between 
them.  On  this  the  liqmd  mannre  is  poured  out,  and  the  Dutch  osbes  spread,  if  any 
are  used,  or  the  rape-cake^  as  mentioned  before.  The  harrows  are  drawn  over  tlie 
land,  and  it  is  left  so  a  few  days,  that  the  manure  may  mnk  in.  It  is  then  again 
harrowed,  and  the  linseed  is  sown  brosdeoet  by  hand,  veiy  thick,  and  even  about 
1^  ewt  to  the  acre.  A  bosh  harrow  or  a  hnrdle  is  drawn  over,  merely  to  cover  the 
•eed,  which  would  not  vegetate  were  it  buried  half  an  inch  deep.  According  to  the 
ttalfi  of  the  land,  it  is  rolled  or  not,  or  the  seed  is  trodden  in  by  men,  at  is  done  with 
ftne  seeds  in  gardens.  This  is  only  in  the  lightest  soils.  Host  commonly  the  tralnean 
is  drawn  over  tbe  land  This  is  a  wooden  frame  with  boards  nailed  closely  over  it, 
which  ia  drawn  Sat  over  the  ground,  to  level  and  gently  pren  it  In  a  short  time  the 
plants  of  flax  oome  up  thick  and  evenly,  and  with  them  also  some  weeds.  As  soon  as 
the  flax  is  a  fewinchn  high,  the  weeds  are  carefully  taken  ont  by  women  and  children, 
'  who  do  this  work  oa  their  bands  and  knees,  both  to  aea  tbe  weeds  better,  and  not  to 
hnrt  the  fiai  with  their  feet.  ITtey  tie  pieces  of  coarse  flax  round  theil'  knees,  and 
creep  on  with  their  face  to  the  wmd  if  possible.  This  is  done  that  the  tender  flax 
which  has  been  bent  down  by  creeping  over  it,  may  be  assisted  by  the  wind  in  rising. 
This  shows  what  minute  circumstances  are  attended  toby  this  industrious  people;    The 

lined  from  Rigi . 

itised  from  home-grown  see^  ia  inferior  altertbe  first  year.    But  many  intelligent  m 

maintain  that  if  a  piece  of  ground  were  sown  thin  with  linseed,  so  that  the  flax  could 
rise  with  a  strong  stem  ana  branch  out,  end  if  the  seed  were  allowed  to  ripen,  the 
Flemish  seed  would  be  as  good  as  that  fnnn  Riga  ;  hut  it  still  remains  to  be  proved 
irtietiier  it  would  be  cheaper  to  raise  it  or  to  import  it. 

Vben  the  flax  bajinS  to  get  yellow  at  the  bottom  of  the  stem,  it  is  time  to  pull  it^  if 
very  fine  Sax  ia  desired,  auch  as  is  made  into  thread  for  lace  or  fine  cambrioi  bat  then 
the  teed  wiD  be  tk  little  or  no  value.  It  is  therefore  eennrally  left  standing  until  the 
«pMiw  vUoh  eofitain  the  aeed  are  Aillr  Rrown,  ana  th«  aaad  fimnad.    fiwy  ~a» 


7M  FLA£ 

frovwiiidgMfinkiniHUwlMtwmtMtpolLUlilaODthawliota.    ThapaHi^thiiiihi^n 

which  11  donecAnfullybjsD«ll}uuidiaI«at  ■  time.  'nHWftrelud  upon  thegroiuato 
di7,  two  and  tvo  obliqiul;  mtdw  Mob  other.  Hue  we&tli«f  ia  tMentul  to  thii  pMt 
of  Uie  opentUou.  Sooa  altar  thii  thej  an  ooUaotai]  in  the  lusw  bundlet^  ksd  pliaef 
with  the  root  end  to  the  Kfoutid,  the  bundlea  being  ilightlj  tied  near  tlie  aaad  aod ;  lk( 
other  end  ie  apread  out  that  the  »ir  nuf  not  have  a«e«a^  and  the  rain  maj  not  dam^ 
the  Sax.  When  eufficisatly  dr;  they  are  tied  more  fiimlv  io  the  middle^  and  ataekad 
in  long  aarro«  atacki  on  ma  ground.  Theee  etaelce  are  built  u  vide  at  the  bundlea 
are  lon^  and  about  8  or  S  feet  high.  The  laneth  dependi  on  the  crop:  Uiey  ara 
aeldom  made  above  20  or  SO  feetloog.  If  the  field  iaaiUnaiTt^  leveral  of  theee  itacki 
■re  formed  at  regulai'  diatanoea ;  thej  are  earefullj  Ihalohed  at  top,  and  the  aud^  vhioh 
are  quite  pcrpanaioiilar,  are  kept  up  by  meani  of  two  atrong  polee  oriTen  pwpendioolarlj 
into  the  ground,  rheee  itacka  look  uom  a  diatance  like  abort  mud  wall%  inoh  aa  are 
aeen  in  DeTonahire.  Thia  ii  the  method  adopted  by  thoaa  who  defer  the  itee[Hnc  till 
another  aeaion.  Some  can^  the  flaz  aaioonae  it  ia  dn  under  a  abed,  and  takaoff  tha 
aapiulee  with  the  leed  bj  npplin^  whieh  ie  drawios  the  Sax  through  an  iron  eomb 
fixed  in  a  block  oif  wood ;  the  «*paalea  which  are  too  Urge  to  paia  between  the  teelhof 
the  oomb  are  thna  broken  off  and  fall  into  a  baeket  or  owlh  balow.  Sometime*,  if  the 
eapanlee  are  brittle  the  aaed  ia  beaten  oat  bj  toeanaof  a  flat  woodao  ba^  like  aamaU 
encket  bat  Tha  bundlei  are  held  bv  the  root  and,  and  the  other  end  ie  laid  ob  a  board 
and  turned  round  with  the  left  band  while  the  right  with  the  bat  braaki  tha  oapauiea, 
and  the  linieed  fallj  oa  a  cloth  below.  The  flax  may  then  be  immedJatel;  ateaped:  but 
the  moat  experiaQe«d  flax-ateepen  defer  Uiia  operation  till  the  nextaeaeos.  Inthiiooae 
it  i*  putinbama.  and  the  aeadii  beat  oat  at  leiaure  in  winter.  When  flax  ia  honied,  care 
muat  be  taken  Lbat  it  be  thorouahly  dry ;  and  if  the  lead  ii  left  on,  which  i*  an  advan- 
tage to  it,  mice  moit  be  guarded  againit,  for  they  are  Yerr  fond  of  liooeed,  and  wonld 
eoon  take  away  a  good  ihare  of  the  proQU  by  their  depredationa. 

Staepiag  the  Sox  ia  a  vary  important  proeaaa  which  raquirea  experience  and  akill  to 
do  it  properly.  The  quantity  aod  oolonr  depend  mnch  on  the  mode  of  iteapin^  ttmi 
tha  strength  of  tha  fibre  may  be  iqjured  by  an  i^jorioaa  mode  of  performing  thii opera- 
tion. Ihe  object  of  iteapingii  to  leparate  the  bark  ftvm  the  woodypart  of  theatM>,by 
diuolving  a  glutinout  matter  whieh  cauaea  it  to  adhere^  and  aloe  deatrOTing  aome  minn^ 
veeieli  which  ore  interwoven  with  the  lon^lndinal  flbrei,  and  keep  them  togathat  ina 
kind  of  web.  A  certain  fermentation  or  incipient  putrefaction  ii  excited  by  the  iteeimiB 
whieh  muit  be  ear^Uy  watched  and  atopped  at  the  right  time.  Tha  uiual  mode  of 
iteeping  ii  to  plaoe  the  bundle!  of  flax  horizoatally  in  tha  ahallow  pool  or  ditchei  of 
tta^aant  water,  keeping  ttiem  under  water  by  neana  of  polei  or  boards  with  (tone*  or 
weights  laid  upon  them.  Water  nearly  putnd  wai  inppoeed  the  most  effiaacioni ;  and 
the  mud  is  olten  laid  over  the  Sox  to  aceelarate  tike  decompoeition,  but  thii  liaa  l>ee& 
found  to  itaiu  tha  fla^  so  that  it  wae  very  difBcnlt  to  bleach  it  or  the  linan  made  &om  it 
aftervarde.  The  method  adopted  bv  the  iteepers  of  Cotirtraj,  where  sleeping  flax  taa 
diitinct  trade,  is  differsnL  Hie  bmdlei  of  flax  are  placed  alternately  with  the  eeeed  end 
of  the  one  to  the  root  and  of  tha  other,  the  latter  prtgecting  a  few  inchei ;  ai  many  of 
theee  ore  tied  together  near  both  endsaa  forma  thick  bundM  about  a  foot  in  diameter. 
A  frame  made  ofoak-raili  nailed  to  itrong  npright  pieces  in  the  form  of  a  box  10  fert 
aquare  and  4  deel^  ii  filled  with  theia  bundlet  let  upright  and  closely  packed.  The 
whole  ia  then  immened  in  tha  rivar,  boardi  loaded  with  itonei  being  placed  ddod  the 
flax  till  the  whole  ia  sunk  a  little  under  the  snrfaca  of  the  water,  the  botl^in  doea  not 
reach  tha  gmuad,  so  that  the  water  flows  over  and  under  it  There  are  poete  driven  in 
die  river,  to  keep  the  box  in  iti  place,  and  each  itaeper  has  a  certain  portion  of  the  bonk, 
which  ia  a  valuable  poperty.  He  flol  takea  somewhat  longer  lime  in  steeping  in 
this  manner  than  it  does  in  stagnant  or  pDtrid  water,  and  it  is  asserted  by  thoee  who 
adhara  to  tha  old  method  that  the  flax  loaee  more  weight ;  bnt  the  colour  is  ao  mnch 
floer,  that  flax  is  tent  to  be  ttoaped  in  tha  L^  from  every  part  (rf  Handera.  Whanitit 
■appoeed  that  tha  flax  is  nearly  steepod  tntieiently,  which  depends  on  the  temparatvr* 
of  the  air,  th«  flax  bains  looner  ateeped  in  warm  weather  than  in  eold,  it  is  examined 
carefully  every  day,  and  towards  tbelatter  part  of  the  time  levaral  timee  in  the  daT,in 
order  to  ascertain  whether  tha  fibrea  r«ally  separate  from  the  wood  the  whole  length  of 
the  stem.  Aa  soon  aa  this  is  tha  case  the  flex  is  taken  out  of  the  water:  even  a  few 
hoars  more  or  leas  than  is  neccsearr  will  make  a  difference  in  the  value  of  the  flax.  If 
it  ia  not  st«eped  enoDgh,  it  will  not  be  eaeily  scutched,  and  the  wood  will  adhere  to  it.  If 
it  has  been  too  long  in  the  water,  its  atreogui  is  dimioiihed  and  more  of  it  breaks  into  tuw. 
The  buodles  are  now  untied,  and  the  flax  is  spread  evenly  in  rows  slightly  overlapping 
eaah  other  on  a  ^ieoe  of  clean  smooth  grass  which  has  been  mown  or  fed  off  cloaa.  fine 
weather  ia  eaaential  to  this  part  of  theprocea^  as  rain  would  now  much  injnre  theflaJL 
It  is  occaaionally  turned  over,  which  iadone  dexteroualy  by  poildiig  a  long  slander  rod 
uder  (he  row^  and  taking  up  the  flax  near  the  end  which  overlaps  the  next  row  and 
tambg  it  ^uite  over.    Thu^  when  it  is  all  tamed,  it  overiapa  as  before,  bat  in  the 

eoalruy  diractioo.    It  remains  spread  out  apon  the  groM  for  a  fortoighl,  m ' — 

•ceording  to  tha  asoaoi^  till  tha  woody  put  beobmea  bnttle.  and  aome  (dtlw  £ 


VLAX  }» 

MMMtafrMaH  of  (hdr  own  MMrd.  It  ii  Uisn  Ukan  nn  and  u  loon  u  it  ii  qnita  diy 
Urn  tM  np  ■g'in  Id  biu>d]«^  ud  Mrried  into  «  bwn  w  b«  broken  and  heoUed  >t 
Wtiir*  dnnng  the  winter.  % 

Tha  total  annual  prodoclion  o!  flax  in  Belghun  amonnta,  by  a  reoent  aatimatioii,  to 
•boat  forty  miHtoni  ofponnda.  Ita  total  value  ii  calcolated  at  about  two  milliani  and 
a  half  itariing.  Thii  flax  ii  of  Terj  (nperiar  qiality,  and  is  principally  etnplojed  in 
the  manafactore  of  the  flneat  olaM  of  fabrice.  Atteinpta  are  being  now  made  on  a  large 
plant  in  Eu^aud  aod  Ireland    Bel^um  eiporta  about 


nniveiaalW  eoneidera4  to  be  of  tiie  Oneit  qoality. 

Fuz  w  lATiHa  Look. — a  i  a,  Fig.  MB.,  frame  of  loom ;  a,  beam  on  whiah  Qie 
lor  WMpia  wonnd;  c  elotb  reeeinng  beiun ;  n  driving  pnlbjeandflj-vheeli  ■ 


ml  for  eapportine  the  reed ;  f  iword*  of  evpporte  of  going  part ;  «  picking  atiekt  lev 
driTiog  the  ehutue ;  H  leatlier  itrspa  for  connecting  the  picking  itieke  with  their 
aotnatlng  leven  t;  s,  n,  jaws  of  a  damp  to  caase  the  retaining  fnetion  on  the  oollais 
of  the  beam  a,  by  which  friotion  the  quantity  of  weft  ia  regulated ;  o  end  of  lem, 
bearing  the  weight  by  which  Ibe  Jawa  are  brought  together ;  f,  leTsr,  keyed  at  one  end 
to  the  nprigbt  abaft  q,  and  coaneoted  with  tha  other  to  tbc  fulcrum  of  the  weighted 
levar  o ;  a  lever,  one  end  of  whioh  ia  aleo  keyed  to  the  upright  shall  q,  and  the  other  it 
provided  with  a  wood  sole,  and  ii  pressed  by  a  strong  spring  aeainst  the  yam  woond 
upon  the  beam  a.  It  will  be  seen  that,  u  the  yam  u  taken  off  tha  beam  a,  and  its 
diameter  consequently  reduced,  the  lever  r  moves  tha  fblcmm  of  the  weighted  lever  o^ 
and  tbnt  r^^ates  the  pressure  upon  the  clamps  h  and  n.  aaueiog  an  eqoal  tansioa 
'  upon  the  yarn  from  tha  full  to  the  empty  beam  ;  a  treddlea,  aetnatad  by  the  came  b, 
driven  bv  the  wheels  e,  l^^l,  from  the  picking  shaft/;  g,  g  diuttle  boxes  at  each  and 
of  the  goltig  part ;  h,  A  arrangement  of  levan  to  eoodnct  eqnally  aaah  end  of  the  gaan 
i,  L  'Ail  loom  has  alio,  in  Edition  to  Uia  ordinary  stopping  arrangement  connected 
with  the  shuttle,  one  also  for  relaxing  tha  reed  in  ease  the  shuttle  eSonld  be  arrested 
in  its  coune  serosa  the  waip,  whereby  the  dan^r,  ordinarily  iaenrred  by  that  aooidan^ 
of  breakiiig  many  threads  in  tha  warp,  Is  avoided ;  it  will  also  ba  saen  that  the  bands 
called  picking  bands  are  supeneded  by  the  ends  of  Uie  picking  levers  atiiklngllka  ihnttla 
direet;  thus,  by  these  improvementsi  drill*  are  currently  woven  in  this  loom  at  tha  Htt« 
of  120  to  IBO  picks  per  minnta. 


Imparts  of : 


fiax  and  tow,  or  eodflk  of  honp  and 


Unen  yam  exported    -  -  •       Iba.  18,33(1^888        lS,fil8,na 

Linan  manulaotnres  exported  (indnding  lintm    - 

yam,  eSI.SiaJl  and  »»,»>»)  daolared  value  -         £    ifiVt.lli  VM,19% 

Tai.  L  SI 


..oogic 


FLINT.    (Pinrt  d  fiml,  FV. ;  FaurHtin,  Oenn.)     Tbe  fraotnra  oT  this  fiMul  it 

Eerfecdj  coDchoidal,  tocoeUmee  gloHj,  and  Kiinstimw  dull  on  tlie  inrfaca.  It  u  t«t 
ard,  bat  tiraaka  ea«il}',  aad  aSoi^a  very  iharp-edged  iplinterTfragineiitc;  wheocs  it  la 
a  atODB  which  atrlkea  moat  copiaus  apsrka  with  ataeL  It  ia  fesbly  tntnalacid,  ha*  to  fine 
and  homogeaeoua  a  texture  aa  to  bear  poliahinK  bat  poaaaaaea  httla  Instra.  Ita  eolonn 
■re  very  varioua,  but  D«v«r  virid.  Tht  blacbi^-brown  flint  ia  that  UBOailj  found  is 
the  white  chalk.  It  ia  aaarl;  black  and  opaque,  lo»«e  ila  colour  in  the  fire,  and  beciniua 
grajFiah-white,  and  perfcctlj  opaque.  Fliula  occur  almoat  alwaji  in  oodnln  or  tabtr- 
ooUr  oODoretiooa  of  varioua  and  Tery  irregular  fonnai  Theae  uodolea,  diatributed  in 
atiata  among  the  chalk,  alongaida  ef'^ODc  aaother  and  almoat  in  contact,  form  eitenaiv* 
bada;  iutcrruiiUd,  indeed,  bj  a  multitude  of  void  apace),  Boaa  to  preaent,  if  freed  from 
the  earthy  matter  in  which  they  are  imbedded,  a  apecieaof  network  with  meahet,  rery 
irregular  ooth  in  form  and  dimenaion. 

The  nodulea  of  ulei,  eapecially  thoae  fi 
•od  aolid.    Sometimea  there  is  remarked  a 

madrepore  or  a  ahell,  which  aeema  to  bare  aerred  aa  their  nncleoa;  oecasioully 
oantre  ia  hollow,  and  iU  aidea  are  atadded  over  with  cryetala  of  quarts  carbonate  of 
iron,  pyritea,  coacretionar;  lilei  or  calcedony,  filled  with  pulverulent  ailica  nearly  pnre^ 
or  ailex  mixed  with  aulpliur;  a  very  aingular  cirounutance. 

Fliuta  are  obterred  to  be  generally  bumid  when  broken  immediately  after  being  dug   . 
out  of  the  ground ;  a  property  which  diaappeara  after  a  abort  expoeiire  lo  the  air. 
Vhen  dried  tner  become  moreorittle  and  more  aplioteiT,  and  aometimea  their  aurfacai 
get  covered  at  old  fractures  with  a  thin  Elm  or  cruat  of  opaque  ailex. 

Flinta  calcined  and  ground  to  a  powder  enter  into  the  compoaition  of  all  lorta  of  fine 
pottery  wars. 

The  oait  important  application  of  tfaia  ailieeoua  aubatance  ia  in  the  formation  of  gon- 
'flinbifor  which  porpoae  it  moat  be  ent  in  a  p«enliar  manner.  Thefollowingcharacter* 
diating>iab  good  flint  nodulea  from  auch  aa  are  leaa  fit  for  beinf  mannfactuied.  Tha 
beat  are  aomewhat  convex,  approaching  to  globular;  those  which  are  very  irregnlar, 
knobbed,  branched  and  tuberow,  are  generally  full  of  imperfection.  Good  nodnlea 
seldom  weigh  mora  Ulan  20  pounda ;  when  lea*  tlan  9.  they  are  not  worth  the  workii^ 
They  ahonld  have  a  greasy  loalre,  and  be  particularly  gmooth  and  fine  grained.  Tne 
eolonr  may  vary  &tnn  honey-yellow  to  blackiah-brown,  bat  it  ahoald  be  unilinni 
throughout  the  tump,  and  the  tranalneeney  ahonld  be  ao  great  aa  to  render  lettera  leg^a 
through  a  alice  about  one-flIli«th  of  an  inch  thick;  Uif  down  upon  the  paper,    lit* 


*iMimAMUfc«p«HNarNMa4k,iiiilfeti%aBdil%Ml]remhoMa];tblMtpR^>w9  . 
being  (waatUl  to  the  entbi^  out  of  ptifaet  gaa  flinti. 

Four  t«<d«  an  anplojed  ttr  tb«  gwiJUnt  makan. 

nn^*bunlDaFormaotMtroawhkaiqnM«bflad,frainI  to  t  ponndi  veigb^  witb 
•  luuidlo  1  or  B  insbM  loa(.  Ilia  tool  k  sol  m>da  id  (ted,  boMOH  ■>  hard  a  metal 
Konld  randw  tlM  itrokee  toohanl^  or  d^,  atttewoitaaeiiny.andwoaldikatteTthe 
sodnle*  irMolarly,  Inetead  of  entttng  tbeia  vith  ■  elean  eoB«hoid^  fraature. 

Seeond.  a  bamiMr  with  S  pointy  made  of  good  iteel  veU  baideoad,  iiid  waighiiv 
from  10  to  IB  onnee^  with  a  haodle  1  iaghea  loog  pawng  throogb  It  in  anoh  a  waj 
Utat  the  poinleof  the  haBunwue  Dearer  the  baM  of  tk*  worinnan  than  the  oantre  c} 
yravitj  of  the  man. 

Third,  the  (Uee  hanuner  or  roDar,  a  mall  aolld  wheal  or  flat  HgmeDt  of  a  ejfUnder, 
parallel  to  ite  baa^  onlj  tvQ  hehea  aad  a  third  in  diameter,  and  not  mors  tlkan  11 
ooDcea  in  weight  It  ii  fnmed  of  iteal  not  hardeited,  and  1>  fixed  npon  a  handle  ( 
Inehei  lonft  whioh  paeeee  tht«a|A  a  eqvare  hole  in  it*  eaotre. 

Fourth,  a  ehiaal  taperiH  aad  bavelM  at  both  eitMiaitia^  1  mB  Inebea  Iobk  and  I 
btehei  broad,  made  of  ited  not  haidaiod;  thjabeetcma  bloekof  wood,  wbisheerrea 
•lao  for  a  bench  to  the  workmen.  To  tbMe  4  tool*  a  file  mmt  be  added,  for  the  pur- 
poet  4rf  reatoriog  Ae  edoeof  tbecbieelfrom  time  to  time. 

After  leleoting  a  good  mm  of  flin^  the  workman  exaentae  the  fbor  fbllowiog  oper- 

1.  Zr<i  trooibi  lA«  Uonb  Being  leated  upeo  the  ground,  be  place*  the  oodule  <rf  flint  oft 
Li*  left  lhigh,and  applie*  slight  ■trokea  with  UesqaarehammertodiTide  it  into  (mallei 
^eeee  of  about  a  pooad  anda  half  each,  with  brMd  anrlaee*  and  almost  eten  (nietnrek 
n*  btowa  ahould  be  moderate  lest  the  Inmp  eraek  and  ifdit  in  the  wrong  direetion. 

i.  Ha  cfMNM  or  otJM  lA«j«Ht  Die  principal  pMBt  i*  t«  nil<t  the  flint  well,  or  to 
eUp  off  soaln  of  the  length,  thiokiM*^  and  ehepe  ad^ted  for  the  aubeeqaent  fannation 
of  gnn-flinla.  Here  the  graatart  d^rteri^  and  sMadiaem  of  manipDlation  are  nssessary ; 
bat  the  fractore  of  the  flint  ii  not  reetiuted  to  any  partionlar  directioi^  for  it  maj  be 
^Nied  in  all  part*  with  equal  beilitj. 

The  workman  holde  the  lump  of  flint  in  hi*  left  hand,  and  strike*  with  the  pointed 
hanonerniMin  the  edgeari  the  great  plante  produced  bj  the  Snt  breaking,  whereby  the 
white  coating  of  the  flint  ia  ramoTed  in  small  saale^  and  the  interior  bod  j  of  the  flint 
fa  hud  bare;  after  whieh  he  oontinnea  (o  detaeh  tisular  eealj  portiou  from  the  elean 

These  scalj  porUona  are  nearly  an  inch  and  a  half  broad,  two  Inehsa  and  a  half 
lav|b  ^"^  aMQt  one-eiith  of  an  inch  thick  in  the  middle.  Thej  are  sli^tly  eonvas 
below,  and  eoaeeqaentf  j  leave  in  the  part  of  the  Inmp  from  which  the;  were  •eparated 
a  qtacA  slishtlj  eoDcave,  longitudinally  bordered  by  two  somewhat  pr<jeatingitraicht 
Hneaorri^ea  neiid^prodneedbTtheeeparatMnof  theflnteealeamnstnatnnulj 
aonstitnte  nearij  the  middh  of  the  eubieqnwt  pieces;  and  nich  eealas  alone  as  hava* 
tkdr  ri^ta  thus  placed  in  the  middle  are  St  to  be  made  into  gnn-fllnta.  In  this  man- 
ner the  workman  eontiane*  to  efdit  or  chip  the  mas*  of  flint  in  Tarion*  diraotioD^  until 
tha  defeat*  nauallj  fbmid  in  die  iateriw  mdw  it  impoadUe  I«  make  the  requisite  fraa- 
toie^  or  until  the  pieee  is  too  much  reduced  to  roitain  the  emart  blow*  by  which  tha 
ffint  is  divided. 

8.  B*/akiontth*pm'Jlint*.  Sire  different  p$.H»  mavbe  diatingnuked  in  a  gun- 
flint  1.  The  sloping  &cet  or  be*d  part,  whieh  i*  impelled  against  the  hammer  oi  the 
lost  Ite  tUcknee*  ihonld  be  from  two  to  three  twelflh*  of  an  inch ;  for  if  it  were 
ttuoker  it  would  be  too  liable  to  break ;  and  if  more  obtuse,  the  scintillations  would  ba 
IcB  riTid  £.  The  ddet^  or  lalerml  edgei^  wbick  are  always  somewhat  irregular. 
1.  The  back  or  thick  part  oppodte  the  tapering  edge.  4.  The  noder  surface^  which  i* 
HiDoth  and  rather  concave.  Aad  S.  The  upper  taoe,  which  ba*  a  small  sqaare  plane 
between  the  tapering  e<^  and  the  back,  for  entering  into  the  upper  claw  lA  the  eoek. 

In  order  t«  liuhioB  the  flint;  thoee  eeaka  are  ideolad  which  hare  at  least  one  of  the 
ftbore-UMBtionad  loagilodinal  ridgee ;  the  workman  fixes  on  one  of  the  two  tapering 
bordcra  to  form  the  striking  edge,  after  which  the  two  udea  of  the  stone  that  are  to  form 
tlie  hrteral  edges,  ta  well  as  the  part  that  is  to  form  the  back,  are  ■nocaasiTdy  Disced  on 
the  e^|e  of  the  ehiset  in  tntlt  a  manner  that  the  conTu  snrface  of  Chefiint  which  reak 
OD  the  forefimgar  of  the  left  hao^i*  tamed  toward*  that  tool    Then  with  the  diKibaaf 


Ber  he  applies  some  dight  strokaa  to  the  flbt  jnst  oppodte  the  edce  of  the  duael  ni 
neath,  and  thereby  breaks  it  exaatly  alon^  the  edge  of  the  ohiseT 

4.  The  finiahing  operation  ia  the  (rumntiw  or  the  process  of  giTii^  the  flint  asm 
and  equal  edge;  this  is  done  by  turning  np  the  ttona  and  placing  the  edge  of  its 
tapering  end  npoa  the  chisel,  in  which  pedlion  It  i*  completed  by  flTe  or  aiz  dight  *tTok*a 
efthe  dl*e  hammer.  The  whole  operation  of  making  a  gnn-flu^  which  I  haxe  used  *d 
vanywVidalodesoribeiis.perfbiiDadinlemthanonemuinte.  Agood workmaniaabla 
to  mannlaotnre  1,000  good  chlpa  or  aeales  in  a  day  (if  the  Aint-balu  be  of  good  quali^^ 


FLOUR  OF  WHEAT. 

a  eMi^  dMT«  atid  finltk 

„         .  ,  ,  I  than  balf  tb«  (wIm  an 

(mod,  and  aearlj  naif  the  maM  in  the  bait  fliata  ii  inoapalilc  of  balng  ohipped  oat ;  a> 
IW  it  ieldom  happena  that  tha  largeit  nodnl«*  ftanuih  moN  tliftn  SO  nm-tiiiita. 

ninti  Jbrm  excsDent  building  Diat«riali ;  baeaiue  th^  give  a  Snn  hdd  to  th«  mortar 
bj'  their  irregularly  rough  latiaoe*,  and  retiatt  bj  their  nature  ererj  Tidaaitnde  of 
Teather.  Ibe  eountiee  of  Een^  ftiiiiT  Suffolk,  and  Norfblk,  contain  manj  nibatanli^ 
■paoitneiu  of  flint-maionry. 

FLOOKAN.  The  name  given  bj  (he  Comiefa  ndnan  to  a  rein  of  olaj^ton^  often 
nearly  TerticaL  

FU>OR  CUyra  MASUFACTUKK  ha«  beeoma  of  late  ;ean  a  Tei7  large 
bianeh  at  trade,  lite  doth  i*  a  atrou;  aomawhat  otAn.  «an*n%  woveo  of  flax  with  ■ 
littie  hem^  aod  from  6  to  B  vard*  ind^  being  mannladnred  In  appropriate  loooi^ 
ehiafly  at  Dundee.  A  piece  M  tU*  eaiiTa%  horn  tO  to  100  feet  in  wngtB,  ia  nenred 
tight  in  an  upri^t  open  ftama  of  oaken  ban,  in  which  podtiMi  it  recede*  tba  firanda- 
tion  ooats  of  pain^  S  or  I  in  number,  fltat  on  ttw  back  aids^  and  then  on  the  front;  but  it 
■  preTiont^  bm*h«d  over  with  ^n^^iu,  and  nibbed  amooth  with  iHnnioa 
Tt.  r — J.. i_.  — J.  —uk  I 1  _:i  — I  — I... oheap  coRmring  i 

le  n^t  hand,  from  a  patch  of  it  laid  on  jiiat  b 
— "^nan.    Bach  fenndation  eoat  of  the  front 

hard  enough  to  bear  Uie  operation.   Wheo  both  ridet  are  dn,  the 
led  round  a  roller,  in  thia  itate  trananrrad 


He  foundation  punt  made  with  linaaad  oil  and  odin^  or  anj  ebeap  aolbnnng  mat 
ii  too  thick  to  be  applied  by  thebru^andittharelbremrMdeTaiiljrbvaloBgnan 

trowel,  held  ia  the  nght  hand,  from  a  patch  of  it  laid  on  Juat  bafbre  with  a  brmh  in 

Uft  hand  of  the  worbnan.    Bach  fenndation  eoat  of  the  front  ■nrtao*  ii  amoodied  bf 

pumice  wheneyer  it  ii  hard  enough  to  bear  Uie  operation.   When  b""-  -*■" ■" —  '*— 

painted  cloth  is  detached  from  ue  frames  coiled  round  a  roller,  in 
to  the  proper  printiiig  room,  where  it  ia  aprrad  flat  on  a  tabl%  and  Tariouily  floured 
and  coloured  device*  are  girea  to  it  by  wooden  blocks  ezaoUy  a>  in  the  block  pn&ting 
of  calicoes,  and  in  the  wood  printJcK  of  booka  The  bloeka  ofth*  floor  cloth  wannfan 
tnre  are  formed  of  two  layert  of  white  deal  and  one  of  pear  tree  timber,  placed  with 
their  grain  oroeuog  oge  another  altaniately.  Ihera  it  ofoouiM  a  block  lor  eaeh  eoloar 

he  pattern,  and  in  each  block  thoaa  parte  are  cut  away 

puon  given  bj  the  othen ;  a  practice  now  well  iind««to 

t  ooloura  by  the  preaa  The  faoea  of  the  blocks  tt*  m 
that  they  do  not  take  up  the  paint  in  a  heavy  daub  from  the  flat  euahion  on  whieh  it 
ia  spread  with  a  bruih,  bnt  in  minute  dots,  ea  a*  to  lay  on  the  paint  (aomewhat  thicker 
than  that  of  the  house  painter)  in  a  oongeriea  of  little  dots  or  teeth,  with  minute  intar- 
ftices  between.  Applied  in  this  way,  the  various  pigment*  lie  more  evenly,  are  more 
sightly,  and  dry  much  aoonar  than  if  the  prominent  part  of  the  bloek  which  take*  np 
Qie  colour  were  a  smooth  eorfsoe.  The  beet  kind*  of  floor  dotji  require  from  two  to 
three  months  for  their  prodnction. 
FLOSSt  of  the  puddling  furnao^  ia  the  fluid  riaat  floating  upon  ths  iron  prodneed 
*by  the  vilrifleation  of  the  oiide*  and  earths  wlJah  are  preaent, 

FLOe&SILK  (fiUtUe,  Awrra  ib  aoi^  or  Jlairtt,  Ifr.),  it  the  name  ptra  to  the 
portions  of  ravelled  silk  broken  off  In  the  filature  of  the  cocoons,  which  is  carded  tike 
cotton  or  wool,  and  apun  into  a  loft  coarse  yam  or  thread,  for  '■'"*^"g  bauds,  sbawl^ 
socks,  and  other  common  silk  tabrica.  T1>«  floss  or  flenrel^  aa  first  obtained,  must  be 
steeped  in  water,  and  then  subfeotod  to  pressure,  in  order  to  eztraet  the  ^nmmjrnatter, 
which  rendere  it  too  harah  and  abort  for  the  spinning  wheel  After  bein^  dried  it  ia 
made  itill  more  pliant  by  working  a  little  oil  into  it  with  the  banda  It  is  now  ready 
to  b«  submitted  to  the  carding  en^e.  (See  Cottoh  HuruTAortru.)  It  ia  apun  upon 
l^flax  wheel 

The  female  peasant  of  Lombardj  generally  wear  dothea  of  hometpon  floss  silk.  Of 
hte  years,  by  improved  processes  pret^  floe  febrica  of  this  material  have  been  pro- 
duced, both  in  feiglana  and  Franca.  U  Aia<^  of  Lyoni^  presented  at  one  of  ths 
Fr«aeh  national  exMbitions  of  th«  oUeeta  of  Wnsti;,  a  creat  variety  of  acarb  aiid 
■qnare  shawls,  «tb<Mm  AkU,  dosdVreaambliis  those  Meaaktnaara: 
FLOUR;  thefindy  ground  meal  M  wheats  and  of  any  other  ooma  or  carsaKa.    Be* 

FLOUB  OF  WHEAT,  AAilUratietu  of,  to  ietod.— Tie  fint  method  b  by  spedfle 
gravity.  If  potato  flour  be  added,  whieh  is  frequently  done  in  France^  since  a  vassal 
whiehcontainaoneponndof  wheat  flour  will  eontain  one  pound  and  a  half  of  tlia  feoul^ 
the  proportion  of  this  adulteration  may  be  easily^  e«timat«d.  If  ^jpsnm  or  ground 
bones  be  mixed  with  the  flour,  they  wiQ  not  only  increase  ita  deuaity  still  more ;  birt 
thev  will  remain  after  burning  away  the  n     ' 

The  second  method  1*  by  ascertair'-"  ''■ 

imple  will  afford,  by  the  process  pi 

wing  chemical  criteria  may  alao  Ch 

lat  Nitric  add  haa  the  proper^ '-_ „  . 

irtiereai  it  affects  ths  eoloor  neither  of  fecnla  nor  sUrdi. 


FtT  FOWIHCB.  Wt 

lad.  Fin*  ncoriatia  mU  ooloon  f{«od  whMt  flonr  of  •  dMp  viole^  bnt  dinolTai 
bcola  or  ilarali,  mud  baaa  with  it  >  li^t,  oaloarlMi,  viwwni  fluid,  decompoubia  bj 
•lk*U«.  H  majr  alio  b*  iibHrT«d,  tlut  u  fMoIk  atiMrbi  lew  Tkt«r  tlkuk  flour,  Uiu 
•ftjrdt  •  r«ady  maau  of  datMtion. 

The  adulWntum  witli  b«Mi  «rjpo>  floor  may  b«  dotMled  by  pouring  boiling  vatcr 
Ufou  it,  whioh  d»7*lopM  tha  pMDfisr  mimU  of  tboa  two  rab(tuio«& 

FLOWERS  (JImrf  ft.;  Blimtn,  Oann.)  of  beuoin,  of  uilphiir,  of  dni^  Ac  i*  tlio 
ippdlatioa  given  by  Ika  older  obaBiiti  to  laali  rabttMMM  m  wan  obtkioad  in  a  pal- 
Tanilant  or  ntlier  minntaly  eryatalline  farm  by  tlia  proeaaa  of  ublimation. 

FLOWEBS,  ABTIFICIAU  MANUPACTimE  OF.  The  >rt  of  rapraienting  hj 
flowen,  lasTea,  pluti,  io^  Tcntabie  nattira  in  het  omamental  {H^>duGtioii^  QooaW- 
tat«*  the  bnunaaa  of  tlie  arti&eial  floriiL  "nia  Italijuu  M>pMr  to  haxe  been  tha  Ant 
peoE^e  in  Earopa  who  azoellad  in  the  art  of  making  artificial  flowen;  but  of  late  jean 
the  French  have  been  moat  inMnioD*  in  thia  branoh  of  industry, 

Bibbone  ftrided  in  different  fonoa  and  of  diSarant  eoloon  were  originally  employed 


or  imitating  flowar)^  b^  bung  attached  to  wire  atema    Thii  imitation  aoon  gave  way 
o  that  by  leathers,  whiob  are  mora  delicate  in  ' — ' —     "  ^ . ._  n.    r         .  ^ 


a  taitnre,  and  mon  capable  of  aj 


*f  vegetation.    The  Uoaaunu  and  1  . .  .  _ 

Tha  Italiaoi  employ  frequently  the  eocaona  of  the  ailk-wonn  for  thu  purpose ;  Umm 

take  a  brilliant  ijo,  preaerra  their  oolonr,  and  poiHaa  a  trasaparent  velvety  af^ear- 

anoa,  anitable  for  patali.     Of  late  yaar^  tha  French  have  adoptM  the  flnaatcamMta  Ibr 

making  peUl^  and  the  taffeta  of  Floreuoe  for  the  leaveiL    )L  de  Baroardiere  eai[Joya 

whalebone  in  venr  thin  laaves  far  artificial  flowera ;  and  bv  bleaebing  and  dyeing  tham  of 

various  buaa,  he  buanooceded  in  making  bis  imitationi  of  natnre  to  be  very  remarhabl*. 

The  colouring  mattan  need  in  flower  dyeing  are  tha  followii^:  — 

?or  red ;  carmine  diMolved  in  a  aoIuUon  of  oarbonate  of  potaah. 

Far  blue:  indigo  diMoIvsd  in  anlphuria  aoid,  dilated  and  nautraliaad  in  part  by 


For  bright  vdlow;  a  aolnUon  of  tnrmerio  in  apirit  of  wine.  Ckwun  of  tarlai 
bruhttna  all  tbaae  ooloun. 

For  violet ;  arohil,  and  a  bine  batli. 

For  lilao;  arohiL 

Soma  _|ietala  are  mad«  of  v«lv«l^  and  are  eohrared  merely  by  dM  apfdioation  of  the 
fiiwer  dipped  in  the  dye. 

FLUATB^  more  properly  JlturiJa  (Eng.  and  Tr. ;  Phuiun,  Qarm.);  «»aponnda 
of  fluorine  and  the  melali;  a>  fluor  apar,  far  exaapla,  wlueh  oonaiiU  of  flaonna  and 


octahedral  and  tetrahedral  deavan;  apec  grai 

ie  aarstched  by  a  ateel  point;  uaa^y  phoaphorai 

pipe  into  an  opaqoa  head ;  acted  on  by  the  acidi,  with  diaenga^emeot  of  a  vapour 

which  corrodea  guM;  ita  aolation  affonli  precipitatee  witii  the  osalatei^  but  But  with 

ammonia.    Its  eonititneota  are,  fluorine,  41*13  j  oalcium,  SI'S?  in  100. 

Fluor  ipar  oeonn  aabordinate  to  matallia  vaini;  aa  to  those  of  lead,  ia  Derbyihira; 
of  tin,  in  Saxony  and  Bohemia;  but  it  it  fonnd  alio  in  maaaea  of  veioa,  either  in  crya- 
talline  tocksi  aaaodated  with  quarts  heavy  ipar,  Ae;,  a*  in  Auvergncs  Fore^  Vo^e^ 
Norterg  in  Sweden ;  Bonray  ;  Petersburg ;  near  Hail ;  Oonnick,  in  Scotland,  Aa ;  or 
among  seoaodair  limastoaas,  slates,  and  sandstone^  in  Derbyshire,  Cumberlaod,  Com- 


vall,  aud  New  Jerser.  It  exists  ^ao  in  the  amygdaloids  of  Scotland,  and  in  the  vol- 
aanic  jModucta  of  Mount  Sonuna  at  Vaauviua.  Tha  variously  coloured  sucimans, 
ealled  Derbyihire  spar,  are  worked  apMi  the  toning  lalha  into  vaeaa  and  oUier  orna- 
mental objecta. 

FLUX,  (Eng.  and  7i. ;  Ahmi  Genu.)  signiflee  any  substance  capable  of  promoting 
the  foaioa  of  earths  or  matallia  orei  bj'beat.  White  flux  ia  the  residuom  ot  the  defla- 
gration in  a  red  hot  anicibK  of  a  mixture  of  two  parte  of  nitre,  and  one  of  cream  of 
tartar.  It  ia  in  fsot  merely  a  carbonate  of  potash.  Black  flux  is  obtained  when  eqnal 
parts  of  nitre  and  tartar  are  deflagrated.  It  oweaita  colour  Id  the  carbonaceous  mattor 
of  the  tartario  acid,  which  remaias  uncananmed;  the  quantity  of  nitre  being  to 
for  that  purpose.  The  presence  of  the  cbarooal  renders  this  preparation  a  con' 
tax  tot  reducing  calcined  or  oxidiied  orea  to  the  metallic  state  Limestone,  fluor-spar, 
borax,  and  several  earthy  or  metallic  oxides  are  employed  as  fluxes  in  metallurgy. 

FLT  POWDER;  the  black  coloured  powder  obtained  by  the  spontaneous  ondise- 


7»8  FOBUUL^  CHBUICAL. 

FODDER ;  i»  the  lunM  of  ■  weight  bj  which  ltd  ud  Mine  other  EMteh  m«  eald 
in  this  countiy.  lie  VKrie*  in  iU  uaoo&t  in  different  puta  of  the  kingdonl ;  being  in 
Northunib«r1uid  ertinifttHd  Mt  21  owta.,  sod  in  other  oauotiw  23.  SI  or  even  more  ewt& 

FONDUS;  ti  the  name  gireo  by  the  French  to  ■  partjonlar  >tjle  of  cali^io  printing 
reaemblitig  the  runbow,  in  which  the  coloun  tta  gradaated  or  melted  (/ottAu)  into 
one  another,  u  in  tb«  priamatio  (pacirnm.  See  Pai^  Rtxonie,  for  a  deecnption  «f 
Ui«  proeeM. 

FURQK;  (Eog.  and  Fr.;  Ruer,  Qerm.)  ia  the  name  either  of  the  fnnuM;  lilim 
wioDglit  iron  ii  hammered  and  faahioned  with  the  aid  of  hea^  of  the  great  workihop 
where  iron  a  mad*  malleable.  Ihe  former  it  oalled  a  luith'B  forge,  the  latt«r  a 
•hingling  milL     bee  laox. 

J>V-  MO'  repreaenta  a  port 
track  for^  of  K  Tei7  eommod 
conetmction.  *  il  the  eyHn 
leather  bellowi,  pr«u«d  dowi 
a  helical  epring,  and  worked 
meaiu  of  the  handle  at  i,  w 
moteethe  horiiontalihaft^  ' 
ita  two  attached  aemi-oire 
lever*  and  ohaina,  d,  ii  the  ; 
which  conducta  the  blaat  to 
aoB^e  at  &  The  hearth  ma; 
oarered  with  a  thin  flre-tlli 
with  cindera,  r,  la  a  viee  fixe 
the  itrong  rectangular  tn 
niia  apparatna  anewen  all  tfa> 
dinai^pnrpoetaofaunith'afo 
and  ia  peculiarly  adapted  to  ■) 
and  to  (he  siecutioa  of  eOK'' 
ing  joba  npon  railwajs,  or  In 
eoQairj.  The  height  ia  S  fe 
inobaai  the  length  i*  1  fei 
incha;  the  width  8  feet.  Wc 
about  S  ewt.  

FORQERY,  FREVBmON.— Forgeiics  of  Bank  chequei  and  other  oaah  doenmenta 
are  pcopoicd  to  be  prercnted  ander  the  patent  recently  granted  to  Heean.  Baniy 
Oljnn  and  Rudolph  AppeL  They  prepare  paper  by  mixing  ita  pulp  with  wlutisn  of 
nitrate  or  aolphate  of  copper,  to  which  miitDre  ukaline  aaline  matter  ii  added,  to 
produoe  a  capraotu  preciutate  (phoapbate  of  aode  being  preferred),  ao  that  reddened 
litimm  paper  will  be  rendered  bine  by  it.  One  ounce  of  nitrate  of  copper  ia  anlBcieiit 
for  two  gallona  of  the  palp,  or  even  more  if  the  cnpreona  colour  la  objectionable; 
"Hie  pulp  i>  to  be  then  waibcd  with  water.  A  mixture  of  eqnal  parta  of  white 
eott  Boap  and  old  palm  oil  ia  to  be  diseolTed  in  boiling  WBt«r,  ueing  half  a  pound  of 
nap  (o  one  gallcn  of  water.  Into  this  aaponaceous  eolation,  the  paper  impregnated 
with  the  laid  pnlp  ia  to  be  dipped,  and  then  alied.  They  also  prevent  a  trsnafei' 
being  taken  with  paper,  by  waging  it  with  solution  of  nilphate  of  copper,  drying 
il,  and  dipping  it  in  phosphate  of  eoda  atroog  enough  to  convert  the  aulpbale  into  a 
pbcapfaata 

PUKMIAT^ ;  are  eomponnda  of  formic  acid,  with  the  aalifiablo  baaaa.  Hany  d 
them  are  aoaceptible  of  srystalliEatiDD. 

FORMIC  ACID ;  [Aeiiii  Famiqtu,  Fr. ;  Atiui*aminir*,  OennJ  eiiata  in  the  bwdiea 
of  wood  ante,  awociatcd  with  the  malic  or  acid  of  applea  lie  artificial  fonnation 
of  ^ia  animal  aeoretion,  i>  one  of  the  moat  remarkable  triumpbaofmoden]  chemistry. 
If  10  parta  of  tartaric  acid,  Ii  of  black  oxide  of  manganeae,  IS  of  soncentrat«d  eul- 
phnric  acid,  and  from  SO  to  SO  of  water  be  mixed  and  diatilled  ia  a  retort,  formic  acid 
will  be  the  liquid  product;  while  carbonic  acid  will  be  diwngased.  It  may  alao  be 
generated  from  other  mlxtnrea  Tbie  acid  is  trangparent  and  oolourlees,  of  a  pungent 
eoDramell,  a  atrongly  acid  taate,  of  ipeciflc  gravity  I'lIfiS  at  DO'  F.,  and  may  ba 
re-diatilled  without  inffering  any  change.  It  contain*  in  it>  most  coneeutrated  form 
ISf  per  "^"^  of  water.  The  dry  acid,  a*  it  enata  in  the  formiatei,  is  compoaed  of 
IS'M  carbon,  2*08  hydrogen,  and  64*78  oxygen:  or  of  two  volumes  earboois  oxide 
ga%  and  one  volume  of  vapour  of  water.  It  reducea  the  oxidea  of  mercury  and  silver 
to  the  metallic  atate.    It  hat  not  hitherto  been  applied  to  any  nae  in  the  arta. 

FORMllLi^  CHEUICUUU  are  symbol*  representing  tlie  diJfemtt  mbtUnoe^  dmpU 
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Ti 
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An 
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Pt 
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S 
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W 
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V 
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m 
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H 
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So 

730-294 
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Pb 

1294-498 
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2Pb 
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a 

698-767 
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Zd 
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Nl 
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CobaU 

Co 
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Fe 
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Ma 
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114-038 
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Ce 
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1149-436 

184-210 
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B> 
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NMriiwi  (lodioiii)      . 
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a 

? 

Na 
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K 

SN!H( 
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an  CI 
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n«o 

HTdroejuk  Mid 

2HNC 

342-390 
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8H 

112-479 

18-028 

PMMTdeoridiNfek. 

xir 

577-038 

44-898 
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H 

188-51S 

80-SU 

Niuim  add    . 

OT       ' 

477-036 

76-449 

NltrieMid      . 

SN 

«T7-03« 

108-SN 

8 

301-lOS 

48'2es 

Salpbumi*  Kid 

S 

40MeS 

64491 

» 

902-330 

144-609 

?. 

U1-I6S 

80-317 

FkMpboTic  uU 

» 

802-310 

143-008 

CUoriewdd    . 

Kh 

9«24M 

I6I-<I7I 

PcTchlDiic  acU 

ta 

1042-6fiO 

167-097 

Iodic  icid        . 

tf 

2037-062 

326-S43 

Cutooieteid 

5 

278-437 

44802 

Oxalic  uid 

JC 

4fi2-87B 

Ti-BTB 

Bcvadcacid 

/       • 

a 

B71-96B 

139-74S 

Silicic  leid 

, 

i 

577-478 

02-648' 

Sdeaieadd 

Bb'       ■ 

694-682 

I1I-31S 

AiKDicacid 

uu 

1440-084 

2Cr 

1003-638 

■  160840 

Chromic  acid  . 

Cc 

6B1-819 

104-462 

Hotrbdie  add 

Ho 

R98-62a 

143-B99 

TQutic,  Of  wdfran  add 

W 

1483-200 

237-700 

OxTdeorutimoar      . 

» 

1912-904 

306-e«6 

a> 

1006-462 

161-296 

asb 

2012-904 

32S-B9I 

Aniimoiife  add 

Kb 

2112-904 

838-617 
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r,,„ 

<H„m~m 

OsTdcoTtalluiUB      . 

To 

lOM-452 

161-296 

TiDtalie  wtd  . 

ITk 

3607-430 

4IT-B71 

TitanHadd    . 

TI 

94-409 

PiMoTde  of  goU      . 

*Am 

me-QSt 

414-441 

Penajde  of  gdd        . 

Sui* 

2T86-0S6 

446-493 

Ozyd«  of  ptetiM        . 

Ft 

ma-m 
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a. 
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OxTd«ofpJtadi™    . 

n 
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if 
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>^ 

»3i'«4S 
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Hk 
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Pfotoijderf  copper    . 
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Pa«t7<lc  of  copper    . 

Ci 

79-441 
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0 
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so 
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S. 
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8a 

93S-294 
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Pb 
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Fb 
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cd 
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in 
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FOUNDING  tf  mtttbj  cki^fy  ^  JrMt.  The  opmtiou  of  ■ 
-■whiH  Ih*  (Hf*'""  •■  ()■*  bbil  ftmiaee*,  ind  fivlns  ft  ait  i 
eulin^  it  i>  mouUi  oT  different  kind^  prepared  in  ■ppnipriat 


_.  _  .. ,  .__  ,^ .   ,    .  .  „  ..    i»  eiuUrM nurietr  rf  fcfiM, 

b}  eulin^  it  i>  mouUi  oT  different  kindi,  prepared  in  appropriate  muiBen.  Colu  ii  Iks 
•nlf  biad  of  Hiel  emptcyMl  lo  efftel  tka  iVifim  of  (he  aait-iroB. 

The  nwalial  paruofa  veD-moDnled  iron  Ibnudrr  are, 

1.  Mafrailne*  tax  p(|-Iniai  of  i-.4eredl  qualitien,  which  ire  to  be  niied  In  certain  pr»- 
portinna,  Tnr  prodncisg  cuting*  oT  peculiar  qnalilW )  a«  alio  fbr  coal,  coke,  taadt,  day, 
powderol  chireoaT,  and  oov-hair  Tai  gi*iD|  Maaeil|  M  the  kani  monldingB. 

3.  One  or  men  soIib  oreni. 

3.  A  vorbfbop  for  pTcpariufr  the  palterni  and  mteriili  of  the  monldi.  It  ibcKild 
contafn  Mnall  edjte  millitonei  Tor  pioding  and  mixing  the  Voan,  and  aoaUwr  mB  Ibr 
irindin^  ena)  ind  charcoal. 

4.  A  TB«t  area,  ealM  iiroperlr  the  ftnndrr,  U  which  the  nonldi  are  made  and  IDed 
with  the  melted  Bidal.  Theae  uxnildi  are  in  eenervl  verr  heavy,  connatinc  oT  two  parte 
■I  lent,  which  mull  be  tepnraled,  inrned  npiide  down  WTeral  limn,  and  replaced  tctj 
euetlr  open  one  another.  The  aitinf  i>  itenerallT  effected  by  meaa*  Df  larte  ladlM 
or  poll,  in  which  the  melted  Iron  ia  trantported  rron  the  cupola,  wherr  it  ■■  roaed. 
Beaee,  the  flmodi?  oight  lo  he  provided  with  eruci,  having  jib*  iDOTcahle  ia  vraj 

5.  A  Bteve  in.whidi  tnch  mcmlda  aiaT  be  readr;  introdnerd  ai  Teqnlre  to  he  ealirdy 
depri*ftl  oT  humiditr,  and  where  a  vtron;  heat  mar  he  oniTotBilr  nainiained. 

6.  Bnih  blaat  and  tir  fiTnaeea,  eapahle  of  meliing  ipeedilf  the  qaaatilf  of  eait-traa  to 
be  enplDTtd  each  day. 

7.  A  hlowing  machine  to  nrge  the  fVision  in  the  fhrnaee*. 

¥if.  MO  repmenuthe  general  plan  oT  a  well'moonled  ronndir. 
■  ii  a  cnpola  (brnace,  of  which  the  aeclioa  and  Ticw  will  be  afterwaTda  glTcm  j  it  li 
Mpable  of  containing  5  torn  of  ca>I-iR>n. 
d  JK  a  nmilar  rnmaee,  bnl  of  urniler  diiaen*ioM,  Rir  bringng  dom  !{ IDM. 
■"  b  a  ftmaee  like  the  llrti,  in  rcaene  for  peal  oHiaia. 
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1^  i,  ft,  ^  ■  Tut  tl»auirj  •partinntt,  who*e  Boor,  to  •  yard  in  irpOt,  b  ^mtfd  itf  «■  1 
ud  charcoal  powder,  vhich  bars  kticadr  bcea  nted  Tor  mliagt)  and  are  md;  fl>r  b«ap> 
"~  iBf  ap  into  «  lubttralDm,  or  1o  be  »coop«d  oM 

whra  dfpth  U  warned  Tir  Itie  inoDUt.  There  ata 
betida  aeveral  ejitndrkal  plu,  tttm  Hvt  to  Hm 
Ttrds  in  dF|>th,  plaenl  nnr  Ihe  furnacea.  Tbef 
are  Ilni^  wilb  brick  work, and  arc  afnallr  leR  tai 
of  mouIdiBg  aand.  They  are  empllrd  in  ordrr  lo 
rrceive  largp  Btonhb,care  bring  had  tbal  their  top 
ii  ilwaji  below  ibe  orifice  livn  which  the  ineltcd 
tnrlal  ii  tapped. 

Tbne  monhU.  and  the  Udirt  fbll  of  melted 
metal,  are  lifled  and  tranrponrd  bf  the  arm  oroa« 
or  nwre  mm,  when  Ihelr  wriiht  it  moderaie;  but 
if  il  be  coniklerablp,  (hcf  are  mnved  about  bj 
ennra  whuM  venical  tbafft  are  placed  ■[  r,  d,  t, 
in  eorreipoiide net,  m  thai  Ihrj  maj  npon  orcatloa 
liannfer  the  kad  Trom  one  In  another.  £acb  cran* 
a  eompowd  prioelpallT  of  an  npr^ht  itiaft,  rmbraced  at  top  b;  a  eullel,  and  taming 
Mow  apon  a  |uTot  in  aitrp;  neil  ot  a  hiiriionia)  beam,  tlreiched  oDt  Trooi  neailf  the 
top  oT  Ihe  Giriner,  wttb  an  obltqne  aiajr  rannint  down wardt, .like  that  of  •  faikiws.  Tke 
horlsiDtitl  beam  aapporl*  a  moveable  carriage,  lo  which  Ibe  tackle  is  aoFpeodi'd  fbr 
railing  the  wetthlji.  Tbi>  earriaje  I*  made  lo  filide  backward!  or  Turwardi  atonit  tha 
beam  b;  mean*  of  a  ■Tinple  rark  and  piniun  mechanUm,  who»e  k>n;  handle  detceiula 
within  reach  of  the  wnrhman's  hand. 

By  these  artanicmenu  in  the  plij  oT  the  ihree  er^ntt,  mavet  welfthine  Sts  Iodi  may 
be  transpoited  and  laid  down  wtlh  the  E>nte>l  precision  gpun  any  point  whabrrer  In  tho 
interior  uf  the  three  cirrira  traced  npoo  JIf.  QDf)  whh  the  painti  c,  d,  t,  a*  centres. 

c,  d,  t,  are  thp  sirpi,  Diion  which  the  upright  (bafU  of  the  Ihree  cranes  ml  and  inni. 
Bach  iLh*n  ti  Ifl  feel  hitrb. 
/,  A  la  ihe  dryine  iiure,  haviaf  lla  floor  npnn  a  lenl  wUb  Aat  of  the  fomtdrr- 
/",/,  ]»  a  mpplfmeniary  tton  Ibr  small  articles. 
K,  K,  !•  •'«  'he  eokinf  ovens. 
A,  i*  Ihe  blowing  machine  or  Tan. 

t,  la  the  slram.eniine,  Ibr  driving  the  ran,  the  iMU-edge  stone*. 
k,  and  ihe  chareual  mill. 

i",  arc  the  boiler  and  ihe  Cuniaee  of  the  entine. 
If,  workrhflp  Tor  prepaiinr  the  loam  and  olfaer  nuteriali  of  monUing. 
Lb  Ihe  apannienl  Tor  the  pattrrns. 

The  piK'iron,  coal*,  Ac.  are  placed  Hiber  under  sheds  or  in  the  open  ah-,  mmd  lb« 
above  tiiiilitinir;  where  ire  also  a  iiiiith*s  fiirte,  a  carpenter's  shop,  and  an  SMrinenl 
monnlFd  villi  Tiers  Tor  chippine  and  rouih  cleaning  the  casiingi  by  chisels  and  flies. 

Such  a  rciundrf  nay  be  cecleil  upon  a  r|uare  aurface  of  aboal  80  yards  In  each  side, 
and  will  be  capable,  by  casiini  in  Ihe  arernorin  and  rrrning  of  each  day,  peril;  in  lai^e 
and  partly  in  small  pieces,  of  lornin;  opI  from  TOO  to  800  tons  per  annnm,  with  an  etiab- 
Uahmenl  of  tOO  operalirrs,  including  some  moulding  buy*. 

0/  makiMg  tki  mowUi. —  t.  Each  mould  onxht  lo  present  Ihe  cxaet  ftffm  of  fts  o^eet. 
S.  It  Fhoiifd  have  KHch  solidity  that  the  melted  metal  may  be  poured  into  it,  and  fill  il 
CDlirely  wilhoat  alierina  its  shape  in  any  point. 

3.  The  sir  which  occnpipi  ihr  Tacani  ipace*  (n  ft,  as  well  at  Ihe  mrbimted  pim 
grneraird   by  the  bent,  ma*i  have  a  ready  vent ;  for  if  they  are  but  parliaRy  confloed, 
they  ''■pand  by  Ihe  heal,  and  may  ciacb,  even  blow  np  the  moulds, or  al  any  rale  become 
dispi-rard  ihmneh  Ihr  meial,  niakjns  it  vraicniar  and  nnaound. 
There  are  three  distincl  OKlhoilK  of  makini  the  moulds  :— 
I.  In  ireen  fsnd ;  8.  In  baked  land ;  3.  In  loam. 

T<>  ennmetale  Ihe  difTerenl  meant  rmpluyed  In  loahe  eTety  tort  of  mould  eseeedi  Ihe 
Units  prctcribeJ  to  Ihii  work.  [  thall  merely  indicate  for  each  species  of  monMing, 
what  is  mmmuo  lo  all  Ihe  operslioni  j  and  I  thall  then  de>cribe  Ihe  fhbrieetion  of  a  Tew 
such  monldi  as  appear  mosi  pmper  to  eirr  c-neral  views  of  Ihis  peenliar  art. 

Jfoa/dng  in  grsniiaiid. — The  name  Rteen  Ispven  lot  inixlure  tiT  the  sand  as  U  tone! 
(him  ill  native  bed,  wiih  ebunt  one  iwrtl\h  lis  balk  of  coal  redaced  to  powder,  and  damp- 
ed In  sneh  a  manner  as  to  form  a  poious  eompi>and,  capable  of  prrsC'Vinir  ihe'  nirm*  of 
Ibe  ohjpeu  imprest  npon  it.  Thit  tand  ouihl  to  be  sliihlly  argilhcvona!  With  partldta 
BM  eneerdinv  a  pin's  head  in  size.  Wbrn  Ihin  mixtore  has  onee  served  for  a  monid,  and 
bern  filled  with  hwial,  il  eannoi  be  employed  anin  eiccpl  for  Ihe  coaraetl  casiingi,  am) 
ia  feniTsll}  nted  for  filling  np  the  bultomt  of  fieth  monMs. 

For  muuMiag  any  piece  in  greea  sand,  an  eiaei  patlcrn  of  the  object  ninit  be  jt^ 
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pared  ia  wood  arneul  I  Ihr  IkUbt  briai  prvfenble,  u  Mt  Ualila  to  wvpoKi  m)lii|^ 
w  ibrUkue. 

A  conpt«  of  iron  rrame*  (aim  »  CMe  or  box,  which  term  u  la  tftTclope  to  (he  monU. 
8nch  bom  coutiliile  an  cMcaiikl  tnd  ^trj  txptmire  pan  of  the  fornitun  of  m  foumirj. 
It  it  a  rretan^ular  frame,  wilbonl  boltooi  or  lid,  whow  two  largrtt  tidw  trs  tnUei  b}  a 
■eria  uF  enm  ban,  parallel  tu  each  othrr,  and  pUcnl  tixna  6  (o  8  incbn  apart. 

The  Iwo  halTci  of  ihe  box  eair;  eari  orresponiliatl  eiactl;  wilh  one  Baather;  of 
which  one  k1  i*  plprced  with  holii,  but  the  other  hai  poinli  which  enler  truly  iamihcM 
hoira,  anil  loajr  be  inaile  ful  in  them  bf  emu  pin*  or  we>i(et,  lo  thAI  the  pnir  becomei 
one  aoMil  bod]'.  Within  thit  frame  there  i>  abiindanee  of  room  Tor  oiDlainiag  Ibr  patl«r« 
of  Ihe  pieee  to  be  inoiiltlrd  with  it)  incatinR  aani),  wiikh  being  ramioed  into  the  fran^ 
N  retained  bj  friciioik  afiaiaM  Ihe  lateral  face*  and  cmaa  bart  at  Ibe  moald. 

Whra  a  mould  is  to  be  funaed,  a  box  ut  luiiaUe  dimrMii'iu  ia  taken  aannder,  aad 
each  half.  Ko,  1  and  No.  2,  it  laid  upnn  Ihe  floiii  of  Ibe  foandiT.  Otees  aand  i>  Ihrawa 
wiih  •  thorel  Inlu  No.  1,  n  >•  lii  fill  il;  when  it  ii  (ceailj  pretted  is  with  a  ranmer. 
The  ohjrci  of  this  uperaiioD  Is  to  fum  a  plaig  turfhce  upon  which  to  la;  la  lie  patten 
with  a  iliKhi  dei;rer  of  pm*nr«,  nrfinti  with  iin  diape.  No.  1  bring  eonnd  wiih  aaad, 
the  frame  No.  3  ii  laid  npon  It,  to  H  to  ronn  the  box.  No.  2  beins  now  fllled  cw^ 
fulljr  viih  the  gm>n  Mnj,  Ihe  box  [i  inrertrd,  to  ai  lo  plaee  No.  t  uppennott,  which  h 
then  driacheil  and  liAcd  olf  in  a  Inil;  verlieal  pasitian;  carrying  with  il  Ihe  body  o( 
*and  furmed  at  the  couunencemeat  of  the  iipention.  The  pattern  remnin)  iiobedded  in 
the  muhI  of  No.  i,  which  has  been  eiacily  moulded  npon  a  iirtat  portion  of  ill  tarfaee. 
Tbe  moulder  condenses  the  >and  in  the  parts  nearett  to  the  pattern,  by  ipriaklin;  a  little 
water  upon  ii,  and  trimming  the  ill-shapn]  parts  with  unall  iroo  trowels  tf  diOeient 
kindt.  He  then  dutti  ■  little  well-dried  Bnely-lided  nuid  OTer  all  tbc  visible  surface  « 
the  pattern,  and  of  the  sand  lurroaading  it  |  Ihia  it  done  lo  prevent  adhetioa  whea  ke 
replaers  the  rrmme  No.  I. 

He  next  desiruys  the  preparaiory  imoolh  bed  or  area  fbtmed  In  thit  fiame,  eoTcn  Ike 
paiicra  wilb  crren  land,  rrplaeea  the  frame  1  apon  2,  to  reproduce  tlie  box,  aod  proceed* 
to  All  and  ram  No.  1,  as  be  had  previouily  done  No.  2.  The  ohjeel  of  thit  operalioa  ia 
lo  obtain  very  etacily  a  concaTity  in  the  lyame  No.  1,  baying  the  ibape  of  the  part 
of  Ihe  model  imprrased  coanely  upon  the  tnrface  formed  at  Ihe  beginning,  and  vbieh 
was  meant  merely  to  lopport  the  pattern  and  Ihe  sand  iprinUcd  over  i^  till  it  gM 
imbedded  in  No.  2. 

The  two  frames  in  their  la*t  position,  along  with  their  laad,  may  be  compared  lo  a  boi 
of  which  No.   1  1*  the  lid,  and  whose  interior  is  adjnitcd  exactly  upon  the  endoaed 

If  we  open  thit  boi,  aad  a|1er  taking  oat  Ihe  pattern,  close  its  Iwo  balrea  again;  then 
pmir  la  melted  mrtal  till  it  fill  eirry  *oid  space,  and  become  eolid,  we  shall  obTioaslf 
Bllala  Ihe  wtshed-Tor  end,  and  produM  a  piece  «f  cast  iron  limilar  lo  the  patlcra.  Bol 
Buuij  piTcautions  muit  still  be  laben  belorc  we  can  hit  Ibit  poinL  We  mast  first  lead 
through  Ihe  mast  of  sand  ia  the  frame  No.  1  one  or  more  chauneli  for  the  introdaetioa 
of  th<  lulled  metal ;  and  though  one  may  suffice  for  thit  purpone,  another  mast  be  made 
fiir  leliing  the  air  escape.  The  taeial  is  tan  in  by  teveral  orifices  at  once,  when  the 
piece  has  eontiderable  tarTace,  bat  littU  thlcknest,  to  that  it  may  reach  the  remoicit 
puinis  sulficiently  hat  and  liquid. 

The  parli  of  the  monld  near  the  pallem  matt  likewite  be  inereed  with  nntll  holes,  by 
■eini  of  wiret  trarersinii  Ihe  whole  Ixidy  of  the  sand,  in  order  to  render  the  moold  more 
poroni,  and  to  facilitate  the  escape  of  the  air  and  the  gatei.  Then,  befor^  UfUag  off 
tb«  frame  No.  1,  we  most  tap  the  pattern  ilightly,  otherwise  Ibe  tand  enclonog  il  woald 
tlick  to  it  in  tevcral  points,  and  the  operalioa  would  not  sueceed.  Those  gentle  jolta 
arc  given  hy  means  of  oae  or  more  pieces  of  iron  wire  which  have  been  screwed  vertically 
into  Ihe  pat'ern  before  Snslly  lammiag  ihe  cand  into  the  frame  No.  1,  or  which  eater 
■erely  into  holes  in  the  pattern.  These  piece*  are  sufficiently  long  to  paM  oat  thiongb 
the  sand  when  the  box  is  filled ;  and  it  it  upon  their  upper  endt  that  the  boriaoatal 
Uovs  of  Ihe  hammer  are  given)  their  force  being  regulated  by  the  weight  aod  magai- 
tode  of  Ihe  pattern.  These  rods  are  then  removed  hy  drawing  them  straight  out  j  ancr 
vbteb  Ihe  frame  No.  1  may  be  liAed  ofTsmoolhly  from  ihe  pattern. 

The  patlera  ilself  it  taken  oal,  bj  liflins  it  in  aD  itt  parts  al  oace,  by  tneaits  of  screw 
piat  adjusted  al  the  moment.  Tbit  mancenvre  is  executed,  for  large  piecet,  alawst 
always  br  several  tnrn,  who,  while  they  lid  the  puiera  with  one  hand,  itnke  il  with  tbc 
other  wilh  imall  repealed  blows  lo  detach  Ihe  tand  entirely,  ia  which  it  is  generally  mtira 
cn(|aiied  than  il  was  in  thai  of  ihe  frame  No.  I.  But  io  spite  of  all  these  precaatlina, 
there  are  always  tome  d^radations  in  one  or  other  of  the  two  parts  of  Ihe  mould;  which 
are  iaunedialely  repaired  by  the  workman  with  damp  land,  which  he  appliea  and  pieaaea 
gently  wilb  hit  irowet,  so  as  to  restore  the  injured  forms. 

Hithark)  I  hava  sepposed  all  the  sand  raoimed  into  the  box  to  be  of  one  kind)  bat 
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Ann  ceunomj,  the  greea  Mnd  b  wed  only  to  ttirre  the  pordas  of  the  montd  next  tha 
pailera,  in  «  ntntam  of  about  ma  ineti  Ibiek ;  ihe  reil  oT  the  inrroutidin;  ip«ce  li  fllled 
«ith  tne  wnd  of  Ibe  Boor  which  has  been  um)  in  former  eaaiings.  The  iatfrior  layer 
round  Ihe  patteni  is  ulleJ,  in  this  cue,  mid  land. 

It  mar  happen  that  the  pallern  ii  too  mnplei  to  be  taken  onl  irithout  dimaeing  the 
mould,  bf  two  fraiDee  alone  )  then  3  or  more  are  mutiiaTIf  adjuited  lo  Torm  the  box. 

Whra  Ihe  mouli],  taken  atanderlnlo  two  or  moie  parta,  has  been  pri)|>eri;  rrpaired,  In 
fnterior  tarfaee  muM  be  dufled  over  vilh  wodJ  ehareoal  reJueed  lo  a  very  fine  powder, 
and  tin]  up  in  a  imall  Knen  bus,  which  is  shaken  by  hand.  The  charcoal  ii  (hit  aiReJ 
at  the  moment  of  applieaiion,  and  aiiekj  to  (ne  irbole  anrftee,  which  bus  been  preila<iilT 
lanped  a  lilile.  [t  is  aAerwards  pulishFd  with  a  fine  trowel.  Siiineiime*,  in  oider  to 
t*old  iiFlng  too  much  cKarcoal,  The  surlVcesare  flnillf  dniiedover  with  sand,  rerj  dnelr 
palreriied,  fVotn  a  bag  tike  the  ohareoal.  The  iwo  fVamei  are  now  replaced  with  great 
exactness,  made  Tatt  logelber  blf  the  ears,  with  wrdged  biilu  litjd  truly  level,  ur  al  the 
requisite  slope,  and  loaded  with  eonsidrrable  weiehti.  When  the  easting  is  large,  tbe 
ebareoal  dasiin;!,  as  well  as  thai  aT  fine  taod,  is  suppressed.  Everything  i«  now  readjr 
Ibr  the' introdnetioa  of  Ihe  fused  metal. 

Moulding  n  balmd  or  ubI  tand, — The  nechanieal  part  of  It.''  proeeH  is  the  same  h 
of  tbe  preceding.  Sut  whea  the  easlinss  are  lai^,  and  especially  if  they  are  tall,  tk* 
kydrastatie  prcMate  of  Ibe  melled  metal  upon  tha  sides  of  Ibe  mould  eunot  be  eoaaler- 
aeled  by  the  force  of  eobesion  wbieh  the  sand  aeqniret  by  ramming.  We  must  in  that 
case  adapt  to  each  oT  these  Iraines  a  solid  side,  plereed  with  nitinerons  nnail  holes  to  gire 
isiue  to  Ihe  gases.  Thisdnrs  not  form  one  body  with  the  rest  of  tbe  frame,  bat  isMtaebed 
dlBinporaneoosly  la  it  by  ban  and  wedged  bolu.  In  general,  no  grusnd  eoaU  Is  mixed 
with  this  sand.  Whenever  Ihe  mould  ii  flaished,  it  is  transferred  lo  ihe  drying  st07*, 
where  ii  may  remain  fVom  12  to  S4  hours  at  moM,  till  it  be  deprived  of  all  its  hamidiiy. 
The  sand  is  then  said  lo  be  baked  or  annealed.  The  experienced  moulder  knows  bow 
to  mix  the  diBerenl  sands  placed  at  his  disposal,  sa  Ibat  Ihe  mass  of  Iha  mMM  as  it 
mmes  out  of  the  ilove  may  preserre  Ki  tbna,  and  be  snffieienlly  poroos.  Sack  Boulds 
allow  the  gases  to  paM  Ibntugh  them  much  more  readily  than  those  made  of  gnsB 
Nud ;  and  in  general  Ihe  easliags  Ihey  turn  out  are  lest  Tesieular,  and  smoother  open 
the  snrfhee.  Sometimes  in  a  lar^  p'ece,  the  three  kinds  of  monMing,  that  in  frees 
nod,  in  baked  sand,  %nd  in  loam,  are  combined  lo  prodnee  the  best  reaalc 

Xoaiding  m  loam. — This  kind  of  work  is  executed  from  drawinfn  of  lbs  pieew  to  be 
*  moulded,  without  being  at  tbe  expense  of  making  paitera*.  Tlte  iBould  is  fonaed  of  a 
pasty  mixture  of  clay,  water,  sand,  and  eow'a-hair,  or  other  ehe«p  filamenlool  ■alter,' 
kneaded  together  in  what  is  called  the  loam  mill.  Tbe  proportions  of  the  IngndiCM*  are 
Taried  to  «nii  Ihe  nature  of  the  easiini'.  When  Ike  paste  requires  to  be  made  voff  lifbt, 
horae  dang  or  chopped  straw  is  added  to  it. 

I  shall  illnstrate  the  mode  of  (kbricnting  loam  tttonlds,  by  a  timtie  ease,  saeh  as  thai 
ef  a  sagar  pan.  fig.  651  is  the  pan.  There  is  hid  upon  the  floor  of  the  Ibaodry  aa 
annular  platform  of  east-iros,  ah,  fig.  65t(  and  upon  its  eentree,  reaia  tke  lower  e»r«n- 
ity  of  a  vertieal  shaft,  adjusted  so  as  to  turn  freely  upon  itself,  while  il  makes  •  wooden 
pattern,  i  /,  fig.  SS9,  describe  a  surface  of  revolniion  tdentieal  with  the  inten>sl  surface 
rerersed  tf  tbe  boiler  intended  to  be  made.  The«it1iDe,«'g,  of  the  pattern  Islkshioned 
BO  as  to  describe  ibe  sarfaee  of  the  edge  of  the  ressel.  [TpoB  the  part  adi  d,fig.  ASS, 
•f  th:  Bat  cu^i^Ml  ring,  there  tanst  next  be  eottsimeted,  with  brieki  laid  either  flat  or 
OB  their  edge,  uid  elay,  a  kind  of  dome,  kik,  fig.  SBS,  from  two  to  four  bebei  Ihfek, 


^ 


■eeordinf  to  the  tiM  and  weight  of  the  piece  (o  be  moaldad.  The.  eitcnwl  surface  of 
the  briek  dome  oaghl  to  be  everywhere  two  iochea  dhlaat,  at  least,  fiwn  the  surface  de- 
•crfbed  by  the  are  c  /.  Befim  bnUdiag  ap  the  doMe  to  Ihe  poiei  i,  coals  are  lo  be  [daeed 
B  its  inside  upon  the  floor,  which  nay  be  an«r*rards  kindled  for  drying  Ihe  mould.  Tbe 
1^  is  then  forined,  leavine  at  t,  D>and  the  upright  diaA  of  rerolution,  only  a  very  small 
antlet.  This  aperlni*,  as  sIm  some  otbers  Ml  neder  Ihe  edges  of  the  iron  fing,  enable 
Ike  monUer  lo  light  the  fire  when  it  becomes  necesaary,  aad  to  graduate  il  so  aa  to  make 
it  last  k>ng  etwaih  wrtbout  needing  more  fuel,  IIU  tbt  moald  be  quite  fiaisbed  aad  dry. 
TW  conibualiaB  skonld  be  always  ellreniely  *law. 
Orer  tbe  brick  dome  a  pasty  layer  of  loam  is  applied,  aid  ronnded  witb  tha  nonU 
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f  i/;  tkfa  NiftM  b  lh«n  CMted  with  ■  bdeIi  uwether  kui|  bf  mmntif  Ue  egaonw 
(dge  of  the  MOie  mould.  Upi'x  the  latter  igrftM,  the  iaikle  of  (be  rugir  p*n  it  ml  i 
the  liip  '  f  biviog  Inctd,  in  il>  revolution,  a  leij^e  ni.  The  fire  ii  now  biadled,  ud  M 
tb(  gurTRce  of  tbr  moDld  bceomn  dry,  il  ii  painted  over  bf  t  brurb,  wJib  ■  miitare  of 
wwer.  thareod  powder,  and  >  little  ekj,  in  order  to  prcient  «dbf»ion  between  lie  wir 
Ace  slrrady  dried  and  the  ooali  of  claj  ahoat  to  be  applied  to  it.  The  board  ttfia 
BOW  removed,  and  replaeed  by  anolber,  g  ^  ft  fig.  6M,  wbote  edge  %'  f  de»cnb»«iha 
ouler  mrrace  of  tbe  pan.  Over  the  larface  t,  /,  a  layer  oT  loam  a  applied,  whieb  u 
Inmed  and  pohsbed  lo  ai  to  producp  the  lurfacf  of  r»ToliiIJen  f'  /',  w  wa*  done  for  (he 
•nrracea/(  odIj  in  tbe  Uuei  caM,  Ibc line t'f'oT the  boaiddoei  not furm anew BhonUer. 
but  tubalifiblli  •guinit  m. 

Tbe  later  of  luan  iadnded  between  Ibe  two  nrfacet  </,  e' A  is  an  exacl  repre«enla< 
Hon  of  (be  lugar  pan.  When  Ihii  Uyer  ii  welt  dried  by  the  beat  oT  tbe  interior  fire,  it 
nnal  be  painted  like  Ibe  fomier.  The  uprigbt  ibnn  it  now  remored,  Iraving  tbe  amall 
Tent  hole  ibmngh  vhii:h  it  paMed  lo  itrniixile  Ibe  cotnplete  eombnttioa  oT  the  etnl. 
There  muBi  be  now  laid  boriiontally  Dpon  tbe  can  of  ihe  ptalibnn  A  d,  fif.  SEi,  an- 
olber anoalar  platTunn  p  q,  like  the  fonner,  bul  a  Utila  lazier,  and  without  anj  ucw-bw. 


nwrelaliTe  iwutien of  tb«M  two  pUtbrm       _      .,_, 

•'  /*,  Jig.  US,  «  aew  laTcf  of  loam  1*  laid,  two  inehea  thiu,  at  which  ibe  anrface  ia 
■awlbait  b|  band.  Tbca  apM  Dta  plalfom  t>  f,  fig.  tit,  a  brick  vault  ii  conmnKtcd, 
wkw  JMwr  Miifaee  ii  ^>plied  U  tke  layer  of  loam.  Tbii  contraeli  a  ttronj  adheresce 
with  the  bridu  which  nbaorb  a  part  of  its  moiitare,  while  tbe  coat  oT  paiot  spread  over 
the  rarftee  ^  f,  ^vreala  it  Inw  atidUng  to  the  preceding  layen  of  kwn.  The  bri^ 
tela  oagbt  to  be  built  mIUIj. 
..The  whole  toaM  w  mw  lo  be  iheronghly  dried  by  tbe  coBlinnanee  of  the  fire,  the 
draafhl  of  which  ia  lupponed  by  •  tmall  vent  leA  in  Ibe  upper  pari  of  ibe  new  doioc ;  and 
when  all  U  properly  dry,  Ibe  two  iron  plilbnu  are  adjusted  to  eaeh  other  by  pin  poiot% 
aad  fq  ialidedoff,  uhiag  care  to  keep  il  in  a  horiaonta]  pmition.  Dprn  ibia  plaifoiK 
are  mnoTHl  tbe  lait  briek  dome,  and  tbe  layer  of  loam  which  had  been  applied  acil  to 
il)  Ibe  latler  of  which  re|ff«*en la  exactly  by  iuinride  tbe  aiouldof  the  lurbee*'/',  thai 
i^  of  Iba  Mtaide  of  the  pan.  The  eru«(  eoutained  between  c  f  and  ^  fa  broken  away, 
M  •paraliaB  eaiity  done  withoat  injury  to  tbe  inrface  i  /,  which  repreaenta  exactly  the 
inMr  aarfcM  of  the  pan  i  |ir  onlj  to  the  iboulder  m,  coireipondii^  to  the  edge  of  Ihe 
"MaMl.  Tbe  lopapeiluiie  ihroogb  which  the  .upiight  ihaA  paued  nutt  be  now  closed i 
only  lb*  0D«  ia  kept  ^en  in  the  portion  of  the  luiuid  liflcd  off  upon  p  f ;  because  thnngh 
■hi*  openiag  the-melttd  metal  (•  to  be . poured  in  the  praees*  of  calling.  The  two  pU- 
IbtlM  being  rejdaeed  above  e^cb  otlier  very  exactly,  by  meaas  of  the  adiutliog  pin  poiat^ 
the  mould  is  mmpletely  foruud,  snd  ready  for  tbe  recepiina  of  tbe  metaL 

Wbro  thpoliject  to  be  moulded  preaenls  nrare  eoin|iliFated  fonns  than  tbe  one  bow 
chosen  fur  the  sake  oT  illosl ration,  it  is  always  by  anak^ui  processes  that  the  worlunaa 
eonstruei-  bis  loam  mould*,  but  his  ngaeiiy  mast  hil  upon  moder  of  executing  many 
thing*  which  at  first  sight  appear  to  be  scarcely  peesible.  Thus,  when  tbe  forms  of  ibc 
interior  aad  exteriur  do  not  pennit  the  mould  to  be  separated  in  two  piecFS,  il  b  dirided 
islo  several,  which  are  nicely  filled  vilb  aifinftlng  pins.  More  than  two  caal-iroa 
rings  or  platfofms  are  sometimes  necesHiry.  whes  ovals  or  angular  surfaces  must  be 
Ineed  iastcad  of  thoie  uf  revolution,  no  nprigbl  shaA  ia  used,  but  wooden  or  out  iron 
guides  nude  on  purpose,  sloDg  which  the  psttem  enl-out  board  ia  slid  secoiding  lo  tlw 
drawing  or  tbe  piece.  Iron  wires  and  claws  are  oflen  inlerapersed  through  tbe  briek 
work  to  give  it  eoheaion.  The  euse,  kermel^  or  inner  mouh)  of  a  Inllow  Dsslisg  ia  fr*. 
qnenlly  filled  in  when  tbe  ootrr  shell  is  Bwuldcd.  I  shall  illaslnlc  this  maltw  in  ihe 
cawDTaeas-lighireiorti/g.  BG7.  Tbe  en  e  of  the  retort  (wtbt  lo  ban  tbe  fumtaei, 
tad  be  ttrj  totkt,  since  it  cannot  be  fixed  in  the  oulci  monU,  tor  Ihe  caatiag,  eieepl  a 
the  part  standing  out  oT  the  retait  towanb  m  m.  It  must  be  modelled  ia.  Ioomi,  npea 
n  piece  of  eaai-lroa  called  a  (nUni,  made  rapresaly  Ibr  thii  puqraM.  Tbe  taatera  Is  « 
cylinder  or  a  imneaied  hullow  loae  of  esst-iiwa,  •bmi  lulf  an  inch  thick ;  and  difler- 
Mtly  ibkped  for  tfrrj  different  core.  The  sniftse  is  pevfinted  with  hole*  of  aboat 
half  aa  inch  a   "  ''  '  '  .—  -  - 
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ki;  oiiB  U&kind  at  di*e  *r  d[ih,  perpcBdicaUr  U  the  Biii,i>pcn  »tii,  rorming  inm 
piece  wilh  the  lantern,  whole  cUcumrereiee  o  o  pmcnt*  a  eDrv«  dmilar  to  the  leetioa 
of  the  core,  made  at  right  iiiRlea  to  iu  mxii.  We  ihall  *m  preMBtlj  the  two  D*e(  for 
which  Ibii  ditb  ii  iniendett.  The  ui«  gK'a  Itud  npoo  two  gud|mia(,  and  handlM  m 
placed  at  each  of  ill  citreoiitira,  to  raetlitaie  the  Dperalion  in  makias  the  ctue.  Vfm 
Uie  whole  turface  ai  the  Unlern,  rrooi  the  point  A  to  the  eoUrt  Toniwd  by  the  «liib,  a  ht>i 
cord  u  thick  ai  the  fiDger  ii  wound.  Even  two  or  more  aoik  Ma;  be  appliad,  •■  oook- 
■ion  require*,  over  which  luam  ii  ipre*]  to  the  exact  Toni  of  the  eon,  hr  amdjiog  wilh 
the  band  a  board,  againtl  the  diill  a  a,  with  it*  edge  cat  oiit  to  the  deairtd  iha|ie ;  aa  •!•• 
againit  another  diah,  adjiuied  at  the  lime  towanUAf  while  b;  meaai  of  Um  bandlN  a' 
rotalor;  roaveineat  ij  giren  to  the  whole  apparaiui. 

The  har  interposed  between  the  lantern  and  Ibe  !««>>>  wbkh  repTMcali  the  ersM  oT 
the  core,  aids  the  ailhcaion  of  the  claj  wilh  the  cait-irM  of  the  lantern,  and  given  peanga 
(o  (be  botes  in  id  (urfaee,  far  ibe  air  to  eaeape  Ibrongh  in  the  culing. 

When  the  core  is  finished,  and  hai  been  pat  lalo  Ibedrjing  iloee,  Ihe  aiit  f  I  is  take* 
out,  (ben  the  small  ai>enin;  which  it  IcaTe*  at  the  poinl  1,  w  placed  wilh  efaif.  '  Thit  it 
done  bj  supporting  the  core  bf  tbe  ed^cK  oT  the  diib.  In  a  vertical  poailioa.  It  ii  now 
~  ~ '~  '    '  '      ^  into  the  hollow  mouhl  of  tbe  piece. 

ed  in  baked  land  consiits  of  three  pieces,  two  of  whleb,  absolute 
timiLar,  are  represented,  ylg.  669,  at  f  g,  the  third  is 
shown  al  r  t.  Tbe  tvrosinOar  panssq,  present  each 
the  loo^itudinal  halT  of  Ibe  nMrljr  erlindiiea]  portioa 
of  the  oaler  sarTaee  of  the  gat  retort ;  to  that  when 
Ihe;  are  brought  tocrther,  the  erliader  is  rormed  \  r  i 
eoQlalns  hi  its  eavitf  the  kind  of  hemiipbere  which 
fonu  Ihe  botlom  of  Ihe  retort.  Hence,  bf  adding  thii 
part  of  the  moald  10  Ihe  end  tA  the  two  others,  the 
letnliing  apparatus  pretetila  In  its  interior,  Ihe  exact 
.  monM  of  the  oaittde  of  Ihe  retort ;  an  enptr  e]rlin- 
drieal  portion  I  l,whc«e  ajli  it  the  aaine  as  that  of  the 
erlinder  ■■,  and  whiiee  surface,  if  probaged,  would  be 
everywhere  distant  from  the  sorfaee  «  «,  bf  a  quan- 
litjp  equal  10  the  desired  IhiekDess  of  the  retort.  The 
diontter  oTthecrlinder  ( I  is  precisely  equal  to  that  of  Ihe  core,  which  istl^hilyeonical, 
iB  order  thai  it  may  enter  easilf  into  this  aperture  t  (,  and  dote  It  verj  eiactlf  when  it 
it  introdneed  lo  ihe  coltel  or  neck. 

The  ihree  parit  of  tbe  mould  and  the  core  bejng  prepared,  Iha  two  pleeet  f  f,  nntl 
Int  be  DDiied,  and  inpported  in  an  opriiht  poeiiiun ;  tben  the  core  rasit  be  let  down 
inlo  Ibe  npenisg  1 1,  fig.  SAO.  When  the  plate  or  disc  e  e  of  thaiore  it  supported  upon 
Ihe  awald,  we  matt  tee  that  iha  end  of  tbe  core  is  everfvheie  eqnallj  disiant  froic  the 
edge  of  the  eiternal  turface  ■  «,  and  thai  il  doci  not  ipi  too  far  beyond  the  line  q  q. 
Bhonld  there  be  an  iaaccuraey,  we  must  correct  ii  by  tlender  iron  slip*  placed  under  the 
edge  of  tbe  disc  o  o  i  then  bj  means  of  a  caal-lroa  eroat,  and  terew  bolts  v  t,  we  Bx  the 
core  imoiovesbly.  Tbe  whole  apparalu*  is  now  set  down  upon  r  t,  and  we  St  wilh  screw 
bolli  tlie  plane  surface  f  q  upon  r  r ,-  then  inlrodnce  Ihe  melted  metal  bj  an  apertnte  *, 
which  has  been  leil  al  the  upper  part  of  the  mould. 

When,  instead  of  the  example  now  selected,  Ihe  core  of  the  piece  to  be  east  mM  go 
beyond  the  mould  of  the  external  turface,  at  it  the  ease  wilb  a  pipe  open  al  each  end, 
tbe  thing  is  more  simple,  becante  we  may  euily  adjust  and  Ox  Ihe  core  by  its  iwo  ends. 
In  caslini  a  retort,  the  melal  Is  poured  into  Ihe  mould  set  upright.  It  is  Important  lo 
maintain  tiiit  posilion  in  ihe  two  Istl  examples  of  ea-ling ;  for  all  the  forrian  mailers 
which  may  toil. the  metal  during  its  How,  as  ihe  sand,  the  charcoal,  Rases,  tcorirE,  beiag 
'ess  dense  ihaa  it,  rise  constanlly  to  the  surface.  The  hydrueiaiic  pres.'ure  produced  ^ 
a  high  gale,  or  Glling-in  aperture,  eoniribuies  much  to  secure  the  soundness  and  tolidily 
•f  Iha  taaiing,    Tbb  gaie-pleee  baing  MtperflBaus,  is  knaeked  off  ahMst  '"— ""■*y 
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ifttr,  or  eras  Wbre  U«  Mstinf  cao]«,  Vtij  long,  Hunevbat  tlt^iei  piMM,  an  utBtllf 
■Bit  tn  mcmlil*  Mt  np  obliquely  lo  tbe  boriiuii.  A*  [he  metal  Ehriiilci  in  cooIIdk,  Ibt 
BKxild  ihould  alvaji  be  Kimewhat  larger  than  the  objeoi  ialeodrd  lo  be  eait.  Tbe  iroa 
faaoderreckoat  in  geoenl upoo •linear ihriiJuceuraDiaetr-aiiUi part)  thai i^ooeeighlk 
o[m  iaeh  pet  foot. 

MMing  af  thtcait  \TO%.--Tbt  metal  u  ainallr  melted  io  a  cupola  furDaee,  oT  whiek 
the  dimension*  are  Tery  rarions.  Fig,  SUl  repreienU  in  plan,  lectron,  and  eleralion, 
one  oTlhene  rurosee*  of  the  largest  aiiet  being  capable  orfaundiDg  5  lonsoTeaat  iron  at 
a  time.  It  it  kindled  b;  laying  a  few  ebipi  oT  womi  upon  its  bottom,  leaving  )he  oriSce 
t  open,  and  it  is  iben  filltd  up  to  ihe  ibroat  with  coke.  1  be  flre  it  lit  at  c,  and  in  a 
qoarter  or  half  an  hoar,  when  Ibe  bod^  of  Tuel  Li  KutGrieatlt  kindled,  Ihe  tnrire  Uait  ia 
*el  ia  aetion.  Tbe  Same  issues  then  bf  the  nHMtb  as  well  m  the  orifice  e,  which  hai 
baea  left  open  on  purpose  to  consolidate  it  by  (be  heiL  Without  this  precaution,  the 
Mta,  wbicb  are  made  np  in  argillaeroas  (and  aOer  each  day's  worV,  would  not  present 
the  nectsMry  resistance.  A  quarter  oT  an  hoar  nrierwards,  tbe  orifice  e  u  dored  wi:h  a 
lamp  i^  moist  clay,  and  lometimes,  when  Ihe  Aimaee  ia  to  contain  a  great  body  of  melted 
veial,  (he  clay  is  lopported  by  mkant  oT  a  amall  plate  o(  cut  iron  fixed  against  Iha 
runwce.  ncfure  the  blowing  machine  is  «el  a  giiiag,  tbe  openingi  g  g  g  bad  been  kept 
sbnt.  Those  of  them  wauled  (ot  Ihe  infires  are  opened  in  luceenion,  beginning  nt  Ihe 
lowest,  the  luyires  being  raited  accordinR  as  Ihe  lerri  of  the  lUied  iron  KnLdt  higher  in 
the  famacc.  The  SMie  cupola  nuy  receive  at  a  lime  rron  one  to  aix  tayirea,  tbrongh 
which  Ihe  wind  is  pcopelled  by  the  eentriTugnl  netiua  of  «n  reeentrie  Tna  oi  'enilbtM. 
It  doe*  noi  appear  to  be  Mcertained  whether  there  be  any  ndnnlage  in  placing  mom 
than  two  Inyires  facing  each  other  upon  oppoiile  aides  of  Ihe  famaea.  Their  diameter 
at  tbe  nouk  varies  Ihim  3  to  6  iaches.  They  are  either  cylindrical  or  alighlly  eoaieaL 
Afew  minute*  aAer  the  tuyiret  haTc  begun  lo  blow,  when  [he  colcesiDk*  in  Che  funaee, 
■Itemaie  chartesof  cokeand  pig  iron  mnit  be  thrown  in.  The  metal  begins  to  melt  in 
•boat  10  minutes  liUr  iU  IntroduetioDi  and  aneeenive  eha;^es  are  then  [nade  cTerr 
10  minules  nearly)  each  charge  eonlaininf  from  2  cwls.  lo  6  cwti.oTiron, anda  quantity 
proportional  lo  the  eilimale  given  below.  Tbe  ainounl  of  Ihe  charge*  varie*  of  eanrsa 
with  the  tiie  of  ibe  faraaeei  and  the  speed  required  for  the  operatioa.  The  piga  moM 
be  previootly  brolicn  into  piece*  weighing  al  imNt  14  or  IS  pounds.  Tbe  Tane*  of  Iba 
blowing  fan  make  bvm  625  to  6IS0  Innia  per  niaute.  The  two  cnpolas  repreaented 
ftf,  UliWiiduother^kM^tide  in  Ibe  plu,may  easily  melt  ft  lon«  of  metal  Ul^tHOnf 


tet  ht^bu  per  hour.    TUi  (cnk  k  thtM  or  fow  tiMt  pMter  Ou  wtat  «■ 
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Ibmerif  obtkiaed  (a  limBar  eapalu,  wben  thr  bhvt  mi  thrown  in  (hnn  uuH  hokIei 
wilh  cflindrr  brllom,  Dtored  by  ■  Mnm  rniriae  of  10  hnrae  power. 

In  the  count  of  a  year,  t  conntdenble  funndrj  tike  thil  rrpmeated  in  the  plan, 
Jig,  ABO,  will  eontnms  RbunlSOO  tunii  ofcok.e  in  mcllins  IS40  toni  of  e*tl  iron  ;  coniialing 
■f  B40  luas  of  piKi  uf  dirTerent  qunlilira,  and  300  Unit  of  broken  nulin^  gmit-^tett, 
Ik.  Tfam,  it  ippeui  Ihal  4S  pouodi  of  eoke  are  eonsamed  for  mElting  every  2  ctrU 
afoKUL 

Bomewhtl  len  cohe  it  eoniianinl  when  the  Aiilon  ii  pmhed  more  rapMly  to  collect  a 
freal  bwly  of  tnelLed  metiJ,  (bi  mling  heavy  art<c1e«;  and  morpjg  convamed  when,  a>  in 
mabinf  tmny  snull  eiRiinK*,  ihr  proiren  of  the  founding  hai  to  be  ikckened  from  time 
to  Vimr ;  oiherwLK,  ihe  ineial  would  rFmsin  loci  lon(  in  •  BlBle  of  fntion,  and  probabljr 
becooM  too  coU  to  alfurd  nharp  imprMnioni  i^the  monlili. 

Il  ■omeliinet  happens  thm  in  the  Mme  day,  with  the  ume  fornaee,  piecet  are  to  ba 
CBft  eontninini  Kvp'ral  proportioni  of  diRerent  kind;  of  iron  ;  in  whieb  cete,  lc  nrereiit 
an  intermiiture  wiih  the  precniin;  or  fulhiwina  ehareei,  a  eomiderable  bed  o<  lolu.  j 
Thoath  there  be  thai  a  little  waste  of  furl,  it  u  eompenMted  by  the 
FiladipUtionoflheeaatin^totheirRpeeifleobjeela.  The  foundini  generally  bedot 
at  aboat  3  o'clock,  t.  m.,  and  goe*  on  till  6  or  g  o'clock.  One  founder,  aided  by  four 
kaboren  for  ehantioR,  he.,  can  manaie  two  nirnace*. 

Tbe  fbllowin^  !■  the  work  of  a  well-mana^  foundry  in  Derby. 

SOO  lb*,  of  cokp  are  n-qoirile  to  melt,  or  bring  down  (in  the  lantua^  oT  tbe  tottDim\ 
I  ton  nfenst-iron,  aAer  the  enpola  hai  been  brought  to  it»  proper  beat,  by  ihe  combntiiMi 
ia  it  of  9  bnikels  of  coke,  weighing,  by  my  trials,  40  ponndt  each,  zn  3H0  lb*. 

The  chief  talent  of  the  ronnder  eontiiiiln  diacorering  the  mn«l  economical  niitnret, 
and  io  eompoundinc  them  »%  to  produce  the  deiired  proprrlie*  in  the  caMiDg*.  Oaa 
pwee,  fbr  example,  may  be  rrqnind  to  have  crral  ilrencib  and  lenadly  to  bnr  heaTy 
wf^hu  or  strain! ;  anoltaer  mod  yieU  readily  to  tbe  ehtael  or  the  Ble;  a  third  mutt  rcnrt 
MHlden  allemaitoni  of  temperature)  and  ■  fonrlh  must  be  pretty  haid. 

Hie  fllling  in  of  the  meUnl  metal  b  maiuuied  in  two  ways.  For  strong  pieeea,  whoM 
BnaMt  can  be  buried  iu  (he  vrauad  at  T  or  S  yaidi  diilanee  rroDi  the  furnace,  the  metal 
nay  be  run  in  gullens fonned  in  tbeMndoTlhe  floor, anstaiagd  tiy  plsteiorstooet.  TlM 
day  pluE  is  pierced  wilh  an  iron  rod,  when  all  is  ready. 

When  from  the  smaller  siie,  or  greater  distance  of  the  moulds,  the  melted  metal 
cannot  b«  ran  ainng  the  floor  rmm  the'  fiimacs,  it  it  received  in  Gutiron  pots  or  Udlet, 
lined  irllh  a  eoitt  of  loam.  Tbese  are  eiiber  carried  by  the  banda  of  two  or  more  men, 
or  Iraoiportcd  by  the  erane.  BetweM  tbe  sneeessive  eastings,  the  diwharge  hole  of  the 
ftiTnaee  is  cloned  with  a  Inmp  of  elay,  appUed  by  means  of  a  stick,  having  a  smkU  disc  of 
iron  fixed  at  its  end. 

After  the  metal  Is  somewhat  cooled,  the  tnonldt  are  taken  annder,  and  tbe  ezerea- 
teneet  apon  iheedgps  of  the  catting*  are  brcJtenofi' wilh  a  hammer.  They  are  aftenrardi 
OMTC  carefully  trimmed  or  chipped  by  a  chisel  when  quite  eold.  The  Ion  of  weigh!  ia 
bandint  is  aboat  6|  per  cent,  upon  the  pig  iron  eropluyed.  Each  catling  always  reqairea 
Ae  melting  of  considerably  more  than  itt  own  weight.of  iron,    Thit  eieeas  Ibrmi  the 

Ctet,  (hlae  seams,  lie. ;   Ihe  whole  of  which  being  deducted,  shows  that  1  cwt,  of  coka 
contnmed  for  every  3  ewts.  of  iron  pnt  into  Ihe  Airnaee;  for  every  138  ewt*.  of  ends 
■elai,  there  will  be  100  cwtt.  of  eatings,  32  of  reftisa  pieces,  and  fl  of  watte. 

ExplaaatioD  of  tha  plate*. 
ITMMr  0/  cotlT*€timg  ft*  MotUo/m  Sitgar-fa^ 
ng.til.  l^ew of  the  paa. 

—  est.  Flat  ring  of  cai44roa  for  npparting  the  Inner  moaU. 

—  1153.  Conalradioa  of  tbe  inner  mould. 

—  B54,  FoimatioB  of  the  ooter  surface  of  the  paa. 

—  US.  rMlihed  moaU. 

—  ess.  Potilloa  «f  Ihe  two  flat  cast-iron  rin^^  dettiacd  to  sustain  tha  iiKmUi  U  tU 
kaer  aad  Ika  oal«r  sorfaee. 

Omt-nhrt  MoMhg. 

—  SS?.  Tertkal  projection,  perpendkolar  to  tha  axii  of  Uw  rdortt  Mil  hro  MdHM 
At  one  nprigbC,  the  other  horiconUd. 

—  its.  Cfonilmelion  of  the  core  of  Ihe  reicic 

—  SM,  Dttpodiion  of  the  onier  monkL 

^  MO.  Adjustment  of  tbe  core  in  tha  moaU. 

~~  eai.  Ct^a /umiKt.    ItitS  fVet  wide  within,  and  13|hifk. 

«••»  aaUd  hody  afmaionry,  at  *  baiit  to  the  fomaee. 
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t,  oeNgoMl  pUfcrm  of  cm)  Iran,  with  a  le^  ia  wUcb  tl 


■  a,  euihl  plklcd  of  emit  iion,  ]  inch  thick,  abM^atdr  *iinil«ri  oal;  one  of  ttim  ii 
•oiebeij  at  it*  lower  pan  in  c,  to  aflinr  \ht  mdied  meUl  to  run  out, and  IwooTihsotlwa 
baTc  tix  aperturei  g  g  g.  tx,  to  adniit  the  inyiret. 

(,  odtice  Tur  lettini  Ihe  neial  tow  oaL  A  kind  oT  Mtl  imn  (alter,  i,  liaed  with  lou^ 
ii  Itted  lo  Ibe  orifice. 

i,  hoopa  oT  hanunerad  iron,  4}  inehei  troad ;  one  half  of  an  iocb  Uiick  Jar  Ihe  botloa 
anc>,  and  a  qaarler  of  an  inch  for  the  npper  one*.  The  intermediate  hoopa  deertan  ia 
thiekneu  froia  below  apwardi  between  lh««e  Upiila. 

t,  catt  iron  gotter  or  ipout,  liaed  with  loan,  for  mania;  off  the  metal. 

//,   ejliadrieal  piece  oT  cait  Iron,  for  iaectatiac   the  height  utd  dnnght  of  tha 

g,  aide  open iagR  forrceeiTing  Ihe  I«]rtre«,  of  which  Ihne  are  tix  tpon  each  aide  of  (ha 
Aimace.  Each  of  them  may  be  abot  at  pleamre,  hj  meana  of  a  Nnall  caU  iron  pbte  k, 
made  to  (lide  hoiuontalt}  ia  groof  ei  innk  ia  the  main  plate,  ^«rced  with  tlie  holea 

fclc,lBler>or  Iminfof  Iha  (Brhee,made  of  «hij,  Nvwwhal  argillaeeom, ia  ihefDllowinf 
wif.  ADer  having  laid  ■• 
the  bollom  of  the  fonuce  a 
bed  of  taod  a  few  inehea  tluek, 
d^ihllj  thiped  toward*  iha 
orifiee  oT  diKhatge,  lh«Te  it 
aet  upright,  in  the  aiii  of  lh« 
enpola,  a  wooden  cyluider  of 
it*  whole  heiiiht,  and  of  a 
diameUr  a  little  lea*  than  thai 
of  Ihe  Tacant  ■met  hckMif  inf 
to  ih*  top  ol  ihe  furaace. 
Sand  i*  10  be  Ihea  rammed  is 
•o  a*  to  fill  Ihe  whole  of  tha 
Alraaee  i  a  her  which  Iha 
woodea  cylinder  ia  with- 
drawn, and  Ihe  linisff  of  *and 
ii  col  or  fhaTed  awaj,  lill  it  haa 
recelTed  the  proper  form. 

Thii  lioing  laita  gcnerallf 
6  at  S  week*,  when  ihera  ara 
8  meltiap  week  If. 

i  I,  cad  iron  clmlar  plat^ 
throi^h  which  the  mooih  or 
the  fomace  paaaea,  for  protect- 
ing Ihe  lining  in  k  daring  tba 
introdaction  of  Ifae  chane*. 

K  H,  level  of  the  Buor  of  the 
Ibnnd^,  The  portioa.  of  it 
below  the  ninning  oot  orifice 
eonairia  of  land,  m>  that  il  may 
be  readily  (aahvhcD  ii  iiwiah- 
ed  to  receive  Ihe  mrlud  metal 
la  ladlei  or  pot*  of  large  di- 

Tbe  iha  dinribate*  Ibe  bleat 
ftoM  the  mada  pipe  lo  three 
principal  piitata,  b;  three 
branch  tobea  of  diilribailotL 
A  regftur,  eoaiiuing  of  « 
eatt-lrca  plat*  aliAiig  wilt 
(Hetion  io  a  frame,  aervca  to 
intercept  the  blail  at  any  "x*- 
ibcb:,  when  ii  it  not  deniable 
k  to    ilop    the    mariais    power. 

A  lar)te  main  pipe  of  xinc  <a 
duet  inn  ia  filled  lo  tbe  od- 
ficeof  Ihe  alide  ralre.  II  ii 
■qoaie  at  the  beirianing,  a 
^  oulj  mawled  al  Ibe  ujl^ 
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to  vMi  Wt  <SttMw  it,  fcnoMii  ejlindrioJ,  ud  coKlactt  tha  blut  ta  Um  dinrieatini 
jtiaU.  TWr^  each  aT  the  bnncbdlarataii  T«nicallr.  and  [inninalc*  kiit, /;.  B6^ 
vIXM  jl  prweal*  *  cireuUr  orifice  of  7|  incbo.  Upon  each  of  ilu  npiubt  pipe*  h,  ihe 
aae  end  of  aa  albaw-uibeof  siK  e  c  c  c,  fig,  661,  ii  ailiaited  ntber  looael},  a»d  tli« 
Mlwt  nd  nccifci  a  lartre  of  wnxifhl  in»  d  d,  thnHuh  the  ipurveatiaD  of  a  tbiAing 
hsM  or  collar  uf  Inlber  c  c  d,  koopol  wilb  iron  wire  tti  DMh  Ihe  lube  and  llie  toy  ire. 
Tb*  •  poniun  c  c  c  c  nay  be  raiacd  or  lowered,  bj  iliduM  opon  tbe  pipr  b,  in  order  U> 
bring  Ibe  noule  of  the  loyire  d  d,  to  Iba  reqaitila  point  of  Ihe  futoaee.  Tbe  porlion 
t<  ccmMj  b^aiada<lfODr«roii|ht,irDA.  A  power,  of  4  hone*  in  Mlc<iDale  todrWe  (bit 
bn,  lor  lapplf  iag  blwl  to  3  fbrnaecL    , 

.  The  roBDdvt  bate  observed  Uw  eflu  of  air  mu  not  Ihe  nme  wben  Uown  into  the 
■laia«|>here,  a*  it  wa*  when  bJuwn  into  Ihe  AirDacea ;  Ihe  veloeilji  of  iht  fan,  wilh  ibe 
turn  impoIatTe  power,  being  eoaudenddj  inerenicd  in  Ihe  Inttei  ^aae.  They  imaaine  Ihal 
Ibia  eircDBWtanee  ariaeafroni  tbe  bla*t  being  ineked  in,  no  In  ipeak,  by  the  dniU|htof  the 
fiunaee,  aod  tbat  the  (an  then  anpplitd  a  grraler  qnaniity  of  air. 

Tbe  folIowiBg  uperineaial  reaearehes  >baw  the  fallacy  of  Ibii  opiniun.  Two  water 
QpboM,**!^///,  OMdeoffla«tabet,«iiedltlior  an  ineh  in  [he  bore,  were  in*crted 
inM  Ihe  toytre,  CDMaiaiag  water  in  Iba  inrUoot,  gfs,kkk.  The  one  of  theti.  rvm- 
Mto>  for  qeaaariog  Ibeprawort  of  Ibeair  wai  iaaerled  at  Jr,  theolber  in  Ihe  centreaf 
tiM  icula.  Tb*  *iM  of  lUt  flaw  tube  waa  loo  umII  to  obMniel  in  an]>  xatiblr  dr; re* 
llM  Mllal  of  >b«  air.  It  wm  foand  that  wben  tbe  loytre*  of  the  fan  ^^barapd  inlo  Ihe 
■pen  air,  ih*  wtpraditnre  by.  «  noisla  of  a  eonflanl  diameter  wa«  propunionil  to  ttie 
■■■bar  of  ibererotnlioaaof  thevaan.  .  It  waa  farther  fuond,  tbnl  when  Ihe  tpeedorth* 
nam  wu  ooaaUal,  Ihc  expendilor*  hy  one  or  by  two  noule*  wa*  proportiona)  lo  ihr  loitl 
•na.of  lhw«  bohIm.  TIm  lullowiM  formnte  give  Ibe  f ulanw  oif  air  fnrniahed  br  tbe 
Am,  wkc*  ih»  anmba  «f  inraa  and  Ibe  area  of  the  aonlea  ara  kaoWK. 

25-32  S  a 

Tolaw  « .        (1) 

1-000,000 
(f8e'6T  B  a 

Toluw. (2) 

IfiOOflOO 

Tbe  niatne  f ■  meaaartd  at  SPFatir.,  nader  a  pKNnreor29'6  inehat  barak 

Ssi  l(llMlaialarea</tbeoTile»«oftbel«yirMtaJ4aaralnebea, 

a  s  the  BUBiher  of  tnnu  of  Ibe  vane*  in  a  aiinnie. 

AAcT  nxaanring  the  upeed  of  Ihe  nnra  Uowinf  into  lh«  atomiphere,  if  'we  intradae* 
tbe  noEcle  of  ditebanre  hin  the  oriflec  of  tiw  numee,  we  tball  Snd  Ihat  Ihair  tpaed  im- 
uediaiely  animenli  la  a  notable  de«re«.  We  mlibi,  therefore,  naUmlly  »n|ipoiie  that 
lb*  faa  fBraithca  BMXe  air  ia  tbe  M*aad  oue  Iban  in  ihe  Ant ;  bat  a  little  reflcdion  will 
■bow  Ibai  it  in  nol  «o.  In  fact,  tbe  air  whieh  tMse*  in  a  coU  aMe  tnto  the  tnyfira 
aoeoonleri  inBlaaily  in  the  furnace  a  v«t7  hi^  tenpentore,  which  Mpandt  il,  and 
eoalriboie*,  alotg  with  Ihe  tolid  natteia  with  -  which  tbe  furnace  i*  fliled,  lo  dinuDiih 
Ihe  beHily  of  Ibe  ditcharfo,  and  eonaeqnenily  lo  retard  the  effliu  by  Iha  noziles.  Tha 
1  bj  a  like  Tolnne  of  carbonic  aeid  f**>  equally  ixpan. 
10  conclude  that  let*  air  Bcrwi  ttnai  £e  notcle*  inlo  iha 

.- ^  J  the  rand  take*  place  preciaely  in  tbe  umc  iraaaer, 

hrfaeo  afier  haTing  made  the  noulei  blow  Into  Ibe  aUnoapbere,  w*  aubftiinte  fur  iheat 
■andnutbrr*<|raffariter  diameter,  inHcad  of  dirediag  Itw  larfrr  oaei  into  ihe  furnaee. 
Hence  ve  may  conceive  that  Ihe  pmximlty  of  Ihe  «har^  fhmaee  aei*  npon  ihe  blaal 
'         ""       ■■  '   nllbmi,  and  iSewloeity 

■t  alao  be  the  MOW  ia  the 
twoeaaaa. 

Two  tnytrei)  one  G  inchea  in  diameter,  Ihe  niher  4|t  and  wkieb,  eonatqneally.  pre- 
sented a  toial  area  pf  3S|  tqoare  Inchei,  di*eharg«d  air  into  one  of  ihe  Ibmaee*,  from  a 
bn  whole  nnea  peirormed  8M  tarn*  in  Ihe  ininnu.  Tbeae  Iwe  noulca  fecial  biilkl|r 
withdrawn  from  the  furnaee,  and  tnrned  round  lo  the  flee  air,  while  a  truncated  paat» 
board  eone  of  3}  inehe*  ditveler  waa  aabalimied  fbr  the  noule  of  4i  ische*,  wbercbr 
Um  area  of  cBaX  waa  rrdvced  tn  39-3  aqaara  iachca,  tbe  velaeity  of  the  nnet  continaed 
ly  the  mmn.  The  iBTnae  operation  having  b(*n  performed,  that  i<  lo  lajr,  the  two 
'    oixIm  having  been  wnarlly  replaced  in  the  rnrnice,  to  diKover  wbclher  or  aot 

_. _j(  power  had  changed  in  the  interval  of  Ihe  cipcrimeDl,  Ihry  betrayed  no  per- 

Beptible  aiteraliop  id'  *peed.  From  the  meaaom  takea  lo  coa«t  tbe  ipeed,  tha  cnxM 
inuld  wil  exceed  3  revolalioai  per  minDte^  which  U  allogellwr  Batmportant  ftpoB  Iha 
KnHberGM. 
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It  fotlowt,  tbrrrfarr,  Hit  vhni  the  Tinn  of  the  tkn  kaTe  Iha  vcIodlT  t/SH  UrtM  fW' 
■inote,  tbc  npendlntre  b;  iwd  nunlef,  irhoK  joint  are*  ii  SAl  pqntrt  IndiM,  Mb 
Uowini  Inio  I  rurniK,  it  to  the  pxprndiinre  vhich  (aim  place,  whfn  tbe  (aaw  MOitH 
bitnr  into  the  air,  ai  3B-S  ii  10  29-3 ;  that  i*,  a  Jillle  nMire  (han  Toar  inint. 

ir  this  br,  ai  k  prtibable,  a  grneral  ruh  Tot  area*  aad  apMd*  eunildrraUjr  dUTCRat 
ftom  the  'bove,  bi  find  the  qoantitj  of  air  bli>wn  Into  one  or  mare  flimace*  1^  the  Hn, 
we  phonld  ealeuhle  thcTolimebjoieorihcaboTe  runDnl«(l)or(2),aDd  take  four  SIUm 
of  Ihr  muh  aa  the  Inie  qnantitj. 

The  ftn  A  c  hefe  reprcacnted  it  of  the  beat  eecpnirfe  fbm,  ai  cMittmclHl  bf  Mean. 
Brajihwiile  and  Eriettoa.  D  h  the  drculnr  orifice  imnd  ihe  «xit  bjr  which  tbe  air  It 
adoiitinJ)  and  c  c  ■  ii  the  ecceatric  ebaniid  tbroo^  wfateh  the  air  It  mfled  towardt 
Ihe  main  diKliarie  pipe  x. 

FOUNTAIN!  aitminorwater  riaingvplhrongh  themptrflcial  tlnlaof  theeatOu 
See  AnTifiiN  Wklu. 

FOXFKG  it  a  Irrm  nnplojred  hj  breiren  to  cbaracteriie  tbe  toarinf  of  beet  M  Ito 
prccrt*  r>r  il?  rcrmrnlaliun  or  ripmin|t, 

FRANKFOBT  BLACK  ii  made  hj  calcininK  vine  bnachet,  8»d  the  other  refill 
lerii  ofih'-  viflpinr  vati  in  GennanT-    Thejr  mutt  be  pre*i<ia»iT  waihed. 

FREEZING.  (Congeraifoi,  Fr.;  Gt/W«niHf,Oenn.)  Tbe  tfanc  fcoertl  hrmt,  lali^ 
liquid,  and  introiii,  undrr  one  or  othrr  of  which  all  kind*  of  naltr-  exiM,  teen  to  be 
iinmntiiiirl;~  rcfrrable  to  the  Inllaenee  OC  heat  g  modifying,  batandnR,  or  tubdainfr  Iha 
Bliraciion  oTcobcploD.  Ever;  lulid  may  be  HqaeBnl.  and  every  liqoM  may  be  vaporiied, 
ij  a  ceitain  infuaion  of  eakirle,  whether  Ibis  be  regarded  a*  a  movinc  power  or  ao  ek»> 
tie  ettence.  The  convene  of  IIbb  propoaition  It  eqnallj  irae  i  Ibr  many  aaaft,  tiD  latrfT 
ttyM  ptrmanent,  aia;  he  llqnefled,  nay,  even  trdidifled,  by  dlninntioB  of  ihefr  lr«per»- 
iDre,  eillier  alune,  or  aided  by  a  eondnt»ini  f»ree,  lo  brinf  iheir  particle*  within  lit 
tpbere  of  agnef alive  attnctioa.  When  a  tolid  in  iranBformed  inlo  a  UqaM,  and  a  liqsid 
inlo  a  iraa  or  vapor,  a  qMnlily  more  or  Im  contiderable  of  heat  la  ahtorbed,  or  beecMct 
laleni,  lo  ute  Ihe  term  of  Dr.  Black,  the  celebrated  dinorerer  of  Ihit  great  law  of  nataic. 
Wbrn  the  oppoiiite  irantfonnaiion  laliei  place,  tbe  heal  abaorbed  U  aftain  emitted,  b( 
what  war  litrnl  becomet  ten* ibie.  calorie.  Upon  Ihe  Irtt  principle,  or  the  abtorplion  af 
heat,  are  founded  the  variuut  enificial  methiidi  of  prodoeing  cold  and  eongelatioa. 
Tablei  exbibitini  a  collrclive  view  of  a1t  the  Frlgoriflc  Uixtorea  contained  in 
Hi.  Walhcf'B  pablleatioa,  I80S. 

I.-rTabIc  coniltUaii  at  FriaarUc  Hiitarea,  coopaaed  of  iet^  wiih  eh««Iaal  aalta  tai 


MIXTOBB*. 

■^:.ir" 

Baow,  or  poawled  ka            •    3  partt 
Marialeofaiida                    -    1 

1 

K»— 0» 

• 

6.ow,orp.«Mlediee            ■    6  part. 
Mnrtale  of  tola        •            -    1 
HnrMeofaaMBla-          -    1 

.-«. 

• 

&now,orp«,naedlce            .  H  parU 
Mnriate  of  toda                  -  10 
Muriate  of  anuMob             -    0 
Nitrate  d-polaah       .            •    6 

to— 1S> 

• 

Saow,  or  potindad  lee          ■  IS  paitt 
Mariaieaftoda                    .    5 
Niirale  of  anuDooia  -            -    5 

»—  ___ 

• 

Snow            •            .            -    S  parta 
Dilated  aolphaNe  add          •    t 

From  + 88^10  —  83' 

W 

Saow                         -            -    H  parta 
Mariatieaeid                      •    S 

rroM  +  !3"  lo  —  «" 

» 

Snow                         •            •    Tpartt 
Diluted  nitric  add    .            .4 

Fro»  +  3*'to  — SO" 

62 

finow             .                        -    4partt 

Marialeoflima        -            ■    5 

Tnm  +  »TU>  —  W 

78 

Soow                         •            ■    Zpaft* 
Cryit.  R>'<Tfate  of  IhM          •    8 

Praa  +  Sno  — S(r 

St 

Snow                                      •    »  pwn 

Poiadt         .          .          -4 

Prom  +  a*"  10  —  BI* 

83 

m  for  IbB  o&us^oni  in  (he  Iml  cotuin  of  Ibe  preMdlDR  laUr  ii,  thi 

tbenaomelei  lioklng  in  tl>ne  mutiirN  to  ihi  deirer  mrntionccl  in  the  i<rrcnli«(  eutuffla. 
■nd  neTcr  lowei,  wfaateter  nwr  be  Itae  t«mper«lnre  of  itie  Diateriali  at  Diixing. 

n.— Table,  contutitig  of  FrigoriJle  MUtnrei,  l«iti«  the  power  of  grnenlintt  or  ere- 
•ting  cold,  wilbout  the  aid  of  ice,  lufficieal  fur  all  weful  ■nd  philoauiihiea]  purpmei,  ia 
U}  put  of  the  world  At  aaj  tetoa. 


MrXTDSES. 

lto,n.«(«dU 

MarialeaTMnBoow-            -    6  put* 
NilnueWpoUih       .            -    0 
Wiler           .            •            -18 

From  4-  60"  to  +  «f 

40' 

MorUte  of  ammoBi*             -    8  (Mis 
Nilraleofpotaih      -            -    » 
Solpbite  of  «od>       -            •    8 
Water            -            -            -  16 

FroB  +  SPtfl  +  4' 

46    ' 

NilraleoTaaiiiiunia  •            -    1  I«n 
Waler           -            -            -    1 

Fn«i  +  60»W  +  *» 

46 

Nrtiwtofamnjoni*  -            -    1  S*n 
Carbonate  of  wida     -            -    J 
Watef           -            -            -I 

FruD  +  «P  to  —  r 

67     ; 

Balphaw  of  soda        -            -    8  pwl* 
nieied  nlirie  mcU    .            .    S 

From  +  Off*  to  — 3» 

63          1 

guIphaieorKida        -            -    B  paHt 
Muriate  of  amnionia              -    4 
Nilr.leofpou.h       -    .       -    2 
Diluted  nilrie  add     -             -     4 

Fron  +  BCto— 10» 

" 

SalphateofHida        -.         -    B  part. 
Kilrale  of  ammonia  ■             -     fi 
Dilol-d  nilricackl    -            -    4 

From  +  WW— H" 

64 

Kofphite  of  loda     -            -    9p«cU 
Diluted  nitric  acid    -            -    4 

FTWii  +  50'to— IS" 

62 

l»hMphaleoflod.     .            -    9  parts 
Nitrate  of  ammonia  -            -    6 
Dil-tted  nilrte  aeid     -            -    4 

From  +  BO*  to  —  IP 

Tl 

-fialphaleofwda         -             -     B  part* 
Murialieacid    -        -            -8 

FrMft  +  W  to  0» 

M 

&ilpb>«:or>oda         -             -     Bp«»tl 
Dilnlfd  anlphurie  acid           •    4 

Fiwn  +  BO  to  +  8» 

47 

N.  B.— If  the  materials  are  mixed  al  a  warwer  tempwatore  than  Ibal  eipnwed  tn  Ac 
table  the  effect  will  bo  proportioaabiy  [irwileri  thni,  if  tbe  inoit  powerftal  of  IheM 
nixtore*  be  made  when  [he  air  Is  +  86»,  It  will  sink  the  ibennometer  to  +  y. 

m  — TtaMe  consftUnfc  of  PiwOTHte  Miirlnres  selected  from  Oe  ftregdnf  TaUes,  aid 
cMnhiMd  *«  as  to  increase  or  extenl  cold  to  tbe  exlremett  degreM. 


MIXTURE*. 

•"isjir" 

IfbMphale  of  soda     - 
Nitrate  of  ammonia  • 
Dllnted  nitric  aeid     ■ 

.    Spart. 

From  0-  to  -  34» 

S4» 

)>hn.ph.le  of  sod.      . 
Nitrate  of  amiEOnia  - 
Diluted  tniied  acidi  - 

-    3  parts 

From  —  34"  to  —  60» 

1« 

DilDted  nitric  aeid     - 

-  .p,™ 

Fr<HnO*to  — 49" 

46 

Kimnia 

"jrftS!* 

Diluted  lulphdrk  uld           -    8 
DilulFd  Bilrk  Mid        -        -    3 

Fran  — KPU  — sa* 

4$ 

Snow lp«l 

Dilal*^  MlpbHra  Mid  -        .    1 

FroB  —  20-  to  -  60» 

40 

Snow  -        ...        .a  paru 
MnrwM  oT  UiM  .       .       .    A 

Pnmi  +  SO'W— 48* 

BS 

Snow  .        .        -        -        .    8  p«[tc 
Muiiate  of  Ibm  -        -        -    4 

Rom  +  10"  10  —  M" 

.    64 

fln- *  P-ru 

Hnriaionim   -        -        -    3 

Fna— IS'io  — «<■ 

68 

Crritnariauof  line-       -    2 

FiMn  a>  to  -  ee* 

M 

Snow 1  |*rt 

Cryil.mi.ri.ie  or  nme-       -    S 

From- 40' to  — 78* 

38 

Bnow 6  p^ 

Dilated  »dlpharie  >dd  -        .  10 

From  — «8«to-»l* 

n 

N.  B. — The  DMteriala  ia  ih«  flr«t  oidamn  are  to  be  taotti,  pnriomlT  to  nlxii^,  to  (li« 
lemiwrainre  required,  by  mixtarei  taken  fton  •itlMf  of  tlu  pi«Md>B|  tabic*. 

Waierabmrba  1000  deRreei  oT  beat  tn  keeoaiaitfapori  vbcBce,  iT  placed  ia  a  iwtCT 
within  an  cThamTed  leeetm-,  orar  a  baaia  eontaiDlMMrofi^lDlplMrie  addiil  will  fteov 
by  the  rapid  alworption  of  ittbral  into  the  nirarioeopioiulr'onHdnndertbeae  drcam- 


But  the  mott  powertbt  n 


u  of  anllteial  lefKjKratloa  ii  aSarded  b;  tbe  erapocattoa 


Kantly  eon^eali  Ihii  melal.     The  a 
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FRENCH  BERRIEBj  Berrie*  of  AiiimoD. 

FRICTION,  MDnteraetioa  of;  kc  LvBaicirioii. 

FRIT ;  cee  Ehamu.  and  Olan, 

FUEL  (ComitufM^  Fr.i  Bmutttf,  Qerm.) 

Sack  auDbuitiblei  u  arc  uted  Ibr  flm  or  nuaaeea  an  called  Aiel,  a*  wood,  tntf,  pH- 
eoal.    Tbne  difler  in  their  aatare  and  in  their  power  eC  prtng  heal. 

I.  Wood,  whieb  i*  divided  tato  hard  and  nA.  To  the  farmer  bdonc  the  oak,  tbe 
beech,  the  aider,  the  birch,  and  the  elm  {  to  the  latter,  the  St,  tke  pine  of  dUfereat  ton*, 
Ibe  larch,  the  liaden,  tbe  willow,  and  the  poplar. 

Under  like  drynen  and  weiaht  dJScreni  woodi  are  fimnd  to  aflbrd  eqnal  denee*  oT, 
heal  in  eombuMion.  Moiiiare  dimlnUhet  tbe  bealiog  power  In  three  way* ;  by  diminiili- 
in;  the  relative  weight  of  tbe  tineotu  matler,  by  vmtinf  heat  ia  it*  erapoiaiian,  aad 
by  eansinEslon  and  inperftet  eombiution.  IT  a  piece  of  wood  eontaia,  for  envple,  S6 
per  crnL  of  water,  then  it  cnnUini  only  79  per  cent,  of  (ntl.  and  the  erapoiatiM  oT  that 
water  will  require  JL.  part  of  tbe  wei^iht  of  the  wood.  Hence  the  damp  woo<f  it  of  len 
mine  in  combuuioo  by  A  ■m'  i  ^">  tb>  dry.  Tbe  qoantity  of  noiitnre  in  newly  ftdled 
wood  imoanU  to  Tram  SO  to  SO  per  cent  ;  Urch  coouina  30,  odi  3S,  beech  lod  |nne  3B, 
•klFr41,  Br  -lb.  According  to  Iheir  difTerenl  naium,  woods  which  hare  been  rHIed  and 
elen  Tit  12  oxHilhi  contain  itill  fVnm  20  to  25  per  cent,  of  water.  There  ii  levpr  In* 
thnn  to  per  cent,  preaent,  even  when  il  hai  been  kept  lan)t  in  a  dry  place,  and  tlinneh  it 
be  dried  ia  a  rlrons  hnl,  it  will  aKerwarda  abmrb  10  or  12  per  cent,  of  water.  If  it  be 
too  Mronaly  kiln  driHi  111  healing  powers  are  impaired  by  tbe  eontneneement  of  carbon- 
iailiOD,  at  ir  soine  oT  iu  hydmten  were  dntroyad.  It  may  be  asaumed  n  a  mean  of 
many  eiperimcntal  reimlta,  that  I  ponnd  of  artiRiriilly  dried  wood  will  beat  3ft  iWDBda 
at  waler  from  the  rreeiing  to  the  boilini  point-,  and  that  a  ponnd  of  lach  wood  as  coa- 
laini  Trom  SO  to  25  per  cent.  oT  water  will  heal  28  ponnd*  of  ice-cold  water  to  the  mM 
]eKree.  tl  it  bailer  to  bay  wood  by  meunre  thnn  by  weight,  ai  Ibe  balk  i*  Tpry  lilfir 
increased  by  moislnre.  The  valne  of  different  wooda  Tor  ftael  is  inversely  ■>  ibeir  moia- 
tnre,  and  Ihli  may  easily  be  a»eertained  by  taking  their  atMviaffi,  dryiBg  then  ia  a  beat 
of  140°  F.,  and  teeinti  how  tnoeh  weicbt  ihey  kae. 

From  evFry  comhuiiibtc  the  heal  is  diffused  either  by  radiation  m  by  direct  eofDnnini- 
ealbn  lo  bndirt  in  conlaci  with  ihe  flame.  In  a  wood  Are  Ibe  qoanlity  of  radialinit  heat 
h  lo  that  diffoaed  by  the  aii  aa  I  to  3 ;  or  it  is  one  fuanh  oT  ilie  whole  bcaliaf  powtt 


rvsL. 


nt 


B,  ChmrtauL  n«  dUferent  ehweMb  affixd,  mitt  equal  wetsliu,  eqnt  qmnlitka  ct 
kML  We  my  reckoQ,  npon  an  BTang^  that  ■  poand  oT  dry  ebarcoal  b  cmpable  </ 
bcatinf  73  |iooiid«  of  WKi«r  from  the  tittxing  to  the  boiltnK  point;  bul  when  it  tiw  been 
Dh-  imdc  tine  eipoaed  to  Ibc  air,  it  eoaiaini  ii  Imt  ID  per  eenl.  of  watei,  whieh  is  pw- 
liallj  dceompancd  to  the  eombuitioii  iulo  eubureled  lijrdrogen,  whidi  caosei  Auie, 
wbereu  pure  drjr  ehareiwl  emiti  none 

A  eiibie  Tout  i^  ehareoal  fnm  toA  wood  »ei|{b»,  npon  an  sTerace,  rram  S  to  9  pooidi^ 
■nd  llwn  hard  wood  13  u>  13  pounds )  and  hence  Ihe  hltcr  are  beiu  adapted  to  muDlaiB 
■  hifh  heat  ia  a  aniall  compavu  The  radialing  heal  frou  charcoal  liret  eonsiitulea  ana 
Aird  of  the  wboie  emit  led. 

III.  PilcouL  Tbe  rarietiei  of  thit  coal  aie  almoal  indcGnite,  and  giTe  oot  tsit  va- 
riant qnantiliet  of  heal  in  their  combutum.  The  orbun  ia  the  heBl-givio^  oonatituant, 
awl  ](  atnounti.  In  diJTrrent  eoab,  to  fnta  TS  to  99  per  cent.  One  ponnd  ij*  piod  piieoai 
will,  aiwn  an  averatte,  beat  60  pouDda  of  water  from  the  freexing  to  the  bojiini  point, 
flmall  coal  fim  oat  three  founha  of  the  heat  of  the  lanief  lump*.  The  radiating  heal 
emitted  hj  iHiminK  piteoal  ii  Erealer  thaa  that  by  ebareoal. 

IV.  Tilt  cukt  of  pUaul^-'rht  bratlng  power  of  good  coke  ii  to  that  of  piteoal  ai  TB 
taS9.  OBepuandaflhefuMnerwilt  heat  to  poawbof  water  ftom  32*  lo  312')  aolbat 
ib  power  ii  equal  to  nine  tealht  oT  that  of  wood  ehareoal. 

V.  7'ttr/  or  pcai.—Oac  pound  of  thia  fuel  will  heal  frotn  25  lo  30  pound*  of  water 
frma  freezing  to  boiling.  Its  valne  depeodi  upon  id  compacloeM  and  fivodow  fraiB 
canbyparlicleti  anditirndialingpowerido the wholebeat it eaiitiiabumiaiailtoS. 

TI.  Carbxntid  hydrogtn  or  coai  gat, — One  pound  of  thia  gat,  equal  lo  about  34  cnbie 
feet,  disengagEi,  in  burning,  h  much  heat  a*  will  raise  76  poiindi  of  water  IJwii  Iba 
fieeiini  to  ihe  bulling  temperalure. 

Id  the  fallowing  table  (he  founb  eolumn  eonuim  the  weight  of  ainwtpherieat  atr, 
whose  oxygen  ii  required  for  the  complete  CDmbasiion  of  a  pound  of  each  partkakr 
anhnsnce. 


romHb  Df  ■■»! 

PmhU  Ut    lMlll..| 

>■(  1  n-.  u  l^n 

liMfm.B'M.Mf. 

lp««i. 

Ipssd.. 

Perfectly  dry  wood 

3SO0 

6'36 

6-96 

Wood  In  lis  ordinary  atate 

!«-oa 

4-72 

4-47 

Wood  ehareual     - 

73 -OO 

13-27 

11-46 

Pileod     - 

WOO 

10-90 

»-26 

Coke        .            -            - 

66-00 

11-81 

11-46 

Turf        .            -            - 

80-00 

6-46 

4-60 

Tarfcbncoal       - 

6400 

11-63 

9-86 

Wai       J 

7600 

13-81 

14-M 

78-00 

14-18 

15-00 

Tallow    ) 

Aleobul  of  the  ahopa 

62-60 

9-56 

11-60 

The  quantity  of  air  staled  in  the  Ibarth  eoluma  1*  the  «iiaJlet(  poauUe  required  M 
bnm  tbe  cumhuatible,  and  is  greatly  lei*  than  would  be  oeoenary  in  praetiee,  where 
Bneh  of  the  air  neirei  euinea  into  eonlBCl  with  the  boning  body,  and  where  it  Oonte' 
qnenily  ni-rer  hai  it*  whole  oiysen  consumed.  Tbe  beating  power  stated  in  the  seeinid 
column  i*  alMi  the  maximum  effect,  and  eaa  *diloa  be  rraliied  with  ordinary  builcra. 
Tbe  diaiivhi  of  air  usually  Carrie*  off  at  lead  1.  of  Ihe  hat,  and  mare  if  it*  lenpera- 
Inre  be  veiy  hivh  whan  it  iearea  tbe  venel.  In  llua  eaie  it  may  noMnnt  to  one  half 
ef  the  whole  heat  or  more)  without  reckoning  Ihe  ksa  by  tadiaiion  and  ooodiieiion, 
vbieh,  howrver,  may  be  rendercl  Tery  small  by  eueloiing  the  fire  and  flue*  witbia  pn^ 
per  BiiD-coodueting  and  uon.railiatiDS  materials. 

Il  appeara  that,  in  practice,  Ihe  quaniity  of  heal  wbieh  may  be  obtained  frotn  any  cob* 
bnstibla  in  a  property  moanted  apparaln*  must  *aiy  wilh  the  nalnre  of  Ihe  object  to  ba 
heated.  In  heating  ehainbera  by  stoTec,  and  water  boilera  by  furnaces,  the  effluent  heal 
isi  the  ehimnfy  which  eonsiilulei  Ihe  principal  waste  may  be  reduced  lo  a  rery  moileratfl 
qnantiry,  in  comparison  o[  thai  which  ceeape*  TrDqi  Ihe  beil  eonsirneied  rererberatory 
hearth.  In  healiug  the  tKiilrrs  orileam  ei^iue*,  imk  pound  of  coal  is  reckoned  adequate 
to  conrert  7|  po»nJa  of  hoilinv  water  into  vapor;  or  lo  heat  41}  ponnda  of  water  from 
ihe  fl^etine  lo  ihr  bi41ing  poinL  One  pound  of  fir  of  the  n*nal  diyneti  will  eraporala 
4  pounds  iiT  walpr,  or  heal  22  pound*  lo  the  boiling  temperature  i  which  ia  aboui  two 
third*  of  the  msximum  effect  ofthis  combuslihie.  According  loWatt'i  eiperimrals  upm 
the  (real  nealr,  one  pound  of  eual  can  bull  i>ff,  wilh  Ihe  beat  built  boiler,  9  ponnd*  at 
water;  Ihe  iteGcincy  from  Ihe  maximum  effect  being  here  jfi  or  nearly  oneiiilh. 

In  anny  caaea^  the  hot  air  which  paa*e»  into  the  Bnei  or  chimneys  may  be  bea» 
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leUDj'tppliedtothebMtlngidrTii^,  or  routing  of  ol^m  Ini  «r«  oaght  tobotikai 
that  the  draiubt  of  the  fiie  be  not  IhecebT  impaired,  and  an  imperTect  eombuitioii  of  tkt 
fatl  prodocM.  For  at  a  low  towtfaerin;  lemperalure  bath  earbooie  Dirda  and  earbnrab 
ed  hjrdrogea  n»l  b«  leaerated  IVon  coal,  witboul  the  praductioa  of  noeb  heal  is  tht 
S  re- place. 

To  (letennine  exacIlT  the  quantity  or  heat  dltenputed  b;  any  eombcftible  in  the  a«l 
of  horning,  lliree  diOerent  lyMema  of  appaiatai  baTe  been  eoiployed :  I.  the  cahirinieter 
of  LaToisier  and  Lajilace,  in  which  the  snti»lance  iaborned  in  ihecrnireoTa  retwl,  whoaa 
walli  are  lined  with  ice;  and  the  aaanDtof  ice  melted, meaaarei  the  healeTolvcil ;  Z.  lb* 
calorimeter  of  Wall  and  RumTonl,  in  which  the  depriee  oT  heal  eammuniealed  to  a  ^rea 
body  of  water  aflbrdi  the  mcaanre  of  temperalnre  i  and  3.  bjr  the  quanlily  of  water  erap- 
oratrd  by  diflerenl  kinds  of  fuel  in  siinilar  eircuiDilanees. 

If  onr  object  he  to  ascertain  the  relatiTe  healing  powen  of  diOereni  kind*  of  ftiel,  wa 
need  not  care  >o  much  atniil  the  Intal  wat>e  of  heal  in  the  eipeTimenli,  provided  il  be 
the  lame  in  all;  and  Iherefore  they  (hould  be  burned  in  the  same  furnace,  and  in  lb« 
~      '  '    "j  Ihc  heat  i>  apjilied,  i.e  greater  crriaintj  vil) 

there  be  in  the  reinlU.  The  a|iparalu»jtg.  49D, 
k  timple  and  well  adapted  to  mike  fneh  eom- 
parative  trials  of  fuel.  The  liille  fnmaee  ]■ 
eoTcred  at  lap,  and  Ii aniinil*  iii  humed  a'r  by  e, 
thronih  a  spiral  inbe  immeraed  in  a  cis  era  of 
water,  having  a  Ihermameter  inserted  uear  ila 
top,  and  anolher  near  iti  boltom,  into  little  aide 
oriflert  a  a,  wbilr  the  elBuent  a  ir  escapes  from  tba 
)))iright  end  of  the  lube  b.  Here  also  a  ther- 
mometer bulb  may  br  placed.  The  aferap  in-  , 
dicationoTlhe  two  thermometer*  gitesihe  neaa 
temperalnre  of  the  water.  Anlhewiler  evapo- 
rales  from  tbe  cistern,  ii  issnpplied  from  avenel 
placed  akaiside  of  it.  The  eiperimr'nt  rhouldba 
hcfcnn  when  the  Oirnace  baa  aeqnired  an  eqna- 
Ulily  of  tempoaiare,  A  ihroiile  vaWe  at  c  serrei  to  regulate  the  drauihl,  and  to 
equaliie  il  in  the  different  experimenla  by  meani  of  the  temperaiure  of  the  efflaeni 
air.  When  the  water  baa  been  heated  the  given  number  of  decrees,  which  ihoatd  be 
the  tame  in  the  different  experiments,  the  fire  may  be  eitiu^nijhed,  the  rentaininc  fhel 
Weilhed,  and  compared  with  the  original  quantity.  Care  thonld  ha  taken  tu  maka  the 
conhaillon  a*  vivid  and  free  from  amoke  as  possible. 

On  the  meatureinent  of  heal,  and  the  qualities  of  different  fciud*  of  nial,  I  made  an 
glaharate  aerie*  of  ezperimenta.  a  tew  rear*  aeo,  of  wfaieh  the  EiUawinn  ia  an  oatlinai 

The  first  and  most  celebrated,  thongh  probably  not  the  matt  accurate  apparalua  fn 
neasaring  the  quantity  uf  heat  traniferable  from  a  hotter  to  a  colder  body,  was  tha 
calorimeter  of  LaTOiaier  and  Laplace.  It  eonsMted  of  three  concentric  ei'Undera  of  tia 
plate,  placed  at  certain  diatancei  asunder;  the  two  outer  interstitial  apaces  being  filled 
with  ice,  while  the  innermost  cylinder  received  the  hot  body,  the  subject  of  eiperiinetit. 
The  quantity  of  water  discharged  from  the  middle  space  hy  the  melting  of  the  ice  in  it| 
•erved  to  measure  the  quantity  of  heat  given  ont  by  the  body  in  (he  central  cylinder. 
A  simpler  and  better  inBlnuBent  on  this  principle  would  be  a  hollow  cylinder  of  ice  of 
proper  thickness,  into  whose  interior  the  hot  body  would  be  introduced,  and  whick 
voald  indicate  by  the  quantity  of  watei  foitnd  melted  within  it  the  qirantity  of  heat 
■baorbed  t>y  the  ice.  In  this  ease,  the  eironr  occasioned  by  the  retention  of  water  amoikl 
the  IVnginents  of  ice  packed  into  the  cylindric  cell  of  the  tin  catorimeter,  would  be 
avoided.  One  ponnd  of  wtXer  tX  ITS*  F.,  introdnced  into  Ihe  hollow  cylinder  nbore 
described,  will  melt  exactly  one  pound  of  ice)  and  one  poondoroil  heated  to  172^  wiQ 
molt  half  a  ponnd,     * 

Tkt  mttliod  of  r^rigeraiion,  contrived  at  flnt  by  Meyer,  has  been  in  modem  timea 
broBght  to  great  perfection  by  Dnionf  and  Petit.  It  rests  on  the  principle,  that  two 
anrfacea  of  like  aize,  and  of  equal  rtuliating  force,  loae  in  tike  tllneii  the  same  quantin 
cf  hnt  when  they  are  at  the  same  temperature.  Suppose  for  example,  that  a  veatelof 
poliahed  silver,  orsmal)  size,  and  very  thin  in  Ihe  metal,  is  suceeisively  filled  with  dip 
ierrnl  pulverized  subataneea,  and  that  it  is  allowed  to  cotd  from  the  aame  elevation  of 
temperature  ;  the  quantities  of  heat  lost  in  the  first  instant  of  cooling  will  be  ahreyt 
equal  to  each  other;  and  if  Ibr  one  of  the  snbetancet,  the  velocity  of  cooling  is  donUe 
at  that  for  another,  we  may  conelnde  that  its  enpacity  for  heat  is  one  half,  when  itt 
weight  is  the  tame ;  since  by  losing  the  same  qnanttty  of  heat,  it  sink*  In  tonperatnra 
double  the  number  of  degreea. 

Tkt  tntthod  of  mixiuTtM. — In  thia  method,  two  bodies  are  always  eioployed ;  a  hot 
body  which  becoHMs  cool,  and  a  cold  body,  which  heeomes  hot,  in  sneh  manner  that  all 
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Oe  edork  vhieb  gof  nt  of  the  fonner  is  expended  In  heainig  the  latter.  BappeM 
lor  example,  that  vv  ponr  ■  poand  of  qaickBilver  at  ilS^  F.,  into  a  pound  of  inter  at 
tVt  thf  qaicksiher  vill  cool  and  tbe  water  will  heat,  till  the  nnRare  bj  atining  ae- 
qntres  a  common  tempenitnre.  If  thti  teinperaian  wai  ISS",  tha  irn>er  and  nereuy 
woold  baveeqnal  capacities, sinct  Ibe  NunrqaaDtitToTbeal  wonld  pradsee  in  an  eimal 
hma  at  these  two  sabatuieea  eqnal  ehanjea  of  temperatnre,  via.,  aa  elevatioa  of  90*  ia 
Ihe  mter  and  *  deproaioa  of  W  in  the  mcmur.  Bat  in  reality,  Ih*  mixtare  it  Ibnnd 
to  bave  a  temperature  of  oDljr  3T|',  showing  that  while  the  mercnrr  loaes  I74|°  tha 
water  gaini  onlf  5^ ;  twonwDbert  in  IhenitiooraboiitSStol;  wheoee  it  is  conotnded, 
that  the  cr\  aeitf  of  uereair  m  J^  afthat  of  water.  Corrections  mast  be  made  for  tba 
infinence  of  the  reufl  and  for  tnc  beat  diuipated  dnrins:  the  time  □   the  experiment. 

The  followin;  calorimeter,  founded  upon  the  laiae  priuciplt  as  tt  it  of  Connt  Raifr' 
fard,  but  with  ccrta[D  improvements,  may  be  considered  as  an  egnall);  correct  instniment 
for  meaanrinf  heat,  with  anj  of  the  preceding,  but  one  ofmnch  more  ^neral  applies 
tbe,  since  it  can  determine  the  quantity  of  heat  dtsensaged  in  combustion,  as  well  ■• 
the  latent  heat  of  steam  and  other  tapor*. 


(fcal*  (boat }  lack  Is  Ika  IMt.) 


a  xig-iag  honioalal  flue,  or  Sal  pipe  d,  c,  nine  inehei  broad  and  one  deep,  ending  below 
in  a  round  pipe  at  c,  which  passes  thnjogh  the  bottom  of  the  copper  batb  t,  f,  and 
receives  there  into  it  Ihe  top  ofa  small  black  lead  fornace  ft.  The  innermost  crudbla 
eoQtaias  the  fuel.  It  is  surrounded  at  the  distance  of  one  inch  br  a  second  crucible, 
which  is  enclosed  at  the  satne  lime  by  the  sides  of  the  outermost  furnace  {  the  strata 
of  atagnanl  air  between  the  crucibles  serving  to  prevent  the  beat  from  being  dissipated 
into  the  atmosphere  round  the  body  of  the  furnace.  A  pipe  a,  fVom  a  pair  of  cylinder 
double  bellows,  enters  the  ash-pit  of  Ehe  furnace  ot  one  side,  and  supplies  a  steady  but 
gentle  blast,  to  carry  on  the  combustion,  kindled  at  first  by  half  an  ounce  of  red-hot 
charcoal.  So  eompl<*tely  is  the  heat  which  is  disen^ged  by  the  burning  fuel  absorbed 
by  the  waLcr  in  the  bath,  that  the  air  discharged  at  the  top  orifice  g,  hits  usually  tha 
•ame  temperatnre  a«  the  atmosphere. 

The  vessel  is  made  of  copper,  weighing  two  pounds  per  square  foot ;  it  is  5|  feet  lonj^ 
1}  wide,  2  deep,  with  a  bottom  5}  feet  Ion;,  and  ]|  broad,  upon  an  average.  Including 
the  lig-iag  tin  plate  flue,  and  a  rim  of  wrought  iron,  it  weighs  altogether  85  pounds. 
Since  the  specific  heat  of  copper  Is  to  that  uf  water  as  94  to  1,000;  the  specific  heat  of 
Ihe  ressel  is  equal  to  thai  of  8  poonds  of  water,  for  which,  therefore,  the  exact  correc- 
tion is  made  by  leaving  8  pounds  of  water  out  of  Ihe  600,  or  1,000  pounds  used  in  eacb 
experiment. 

In  the  experiments  made  with  former  colorimeters  of  this  kind,  the  combustion  waa 
maintained  by  the  current  or  draft  of  a  chimney,  open  at  bottom,  which  cafried  off  at 
the  top  orifice  of  Ihe  flue  a  variable  quantity  of  heat,  very  difficult  to  estimate. 

When  the  object  is  to  delermine  the  latent  heat  of  steam  and  other  vapois,  they  maf 
be  introdnced  throngh  a  tube  into  the  orifice  g,  the  latent  heat  being  deducnl  fromtlit 
elevation  rS  temperatnre  in  the  water  of  the  bath,  and  the  volume  of  Vapor  eipendtd 


Aval  th«  qnaatltr  of  liqcld  dbcfauged  ioto  ■  memm  giMi  Aon  Ilia  bottom  Mllrt  « 
h  tkit  emw,  the  hraaen  U  oT  ojotat  rtnoTed. 

The  heating  power  <ftbc  fnet  it  neunred  hy  the  namberofdefren  of  temgemtim 
WWek  tke  eonbMltoB  of  oh  pai»d  oT  it,  nua  600  or  1,000  ponndi  oC  watri  im  th* 
Mh,  Xkt  eopptr  artimco  d(  Ibe  vouol  being  taken  iato  aeeou^  One  ponnd  of  dfy 
moJ  einraal  bj  kt  combnitiiin  cnntet  ejMO  ponmU  ut'  water  to  become  ZIP  ]ioa«.- 
ror  tbe  wke  oT  bnftitjr,  we  ilull  call  tbii  caloriiic  cDe^r  12,000  uniliei.  In  lUce  eti^ 
cauwiancea,  one  ponnd  rf Llao^ennoek  coal  will  ;ielil  by  comboition  llJiOO  anitie*  cC 
eaktrie.  Oae  foami  at  eharcoal  ttler  eipoaore  to  the  air  livct  Ont  in  bamin^  mlf 
10,000  nmitiesi  but  wbao  praviooiljr  depiived  or  (be  moittnre  which  it  m  fcreedilj  in- 
bibea  (mm  the  aiaioapfaere,  il  sITanU  tbe  above  quo^lT.  One  poond  of  Lambtaa'a 
WaU'i-end  eovli,  afbrda  8,M0  unilies ;  and  une  ot  aolhraeite  1 1,000. 

It  nnil  be  harae  m  mind  that  a  coal  which  give*  off  msch  nnbumt  carboretted  hj- 
drageB  gM,  doet  nol  afford  to  mncb  heat,  lince  in  the  produetioa  i^  the  gu  a  great 
iealof  beat  iaeuried  off  in  the  latent  Mate.  1  have  no  doobt,  that  b)  (hi*  distillatoi^ 
procesa,  from  one  third  to  one  fourth  of  the  total  calorific  effect  of  man;  coala  it  di«n- 

Eted  in  tbe  air.  Bat  bj  means  of  tuch  ■  f\]rnace  as  the  patent  Argand  inTenlion  of 
r.  C.  W.  WiHianu,  the  whole  heal  produeeabie  bf  the  hydrogen  a*  well  as  the  cartoa 
it  obtained  <  and  it  ihoald  be  bome  in  toind  that  a  pound  of  hydn^en  in  bnniing  gener- 
Uea  at  much  heal  at  three  ponndi  of  carbon. 

Mr.  Berthier  propoaei  to  determine  the  proportion  of  carbon  in  eoalt  ait  other  kind* 
of  f\iel,  bf  igniting  in  n  cmcible  a  mixture  of  the  caTbanaceont  ii.2Uer  wjth  litbarKc, 
both  finelT'  eonuninnted,  and  obaervlog  the  qnantitr  of  lead  which  it  reduced,  i'ta 
tTerr  34  parit  of  lead,  he  etlimatei  I  part  of  carbon,  eppareotlj  on  the  principle,  that 
when  carbon  a  ignited  in  contact  with  abundance  of  litharge,  it  is  conrerted  into  car- 
bonic acid.  £aeh  atom  of  the  carbon  it  therefore  luppoaed  to  leiie  two  atoms  of 
oiTsen,  for  which  it  most  decompoee  two  stoma  of  lithaige,  and  revive  two  atomt  of 
had.  CalUag  tbe  atom  of  eu-boo  6,  and  thai  oflead  104,  we  Bhall  have  the  foUowiai 
ratio. — 6:  104X2  ! :  1 :  34.66,  being  BerthieHi  proportion,  very  nearly. 

Oa  subjecting  this  theorr  to  the  touchalooe  of  eiperimeni,  I  have  found  it  to  be  e« 
tirely  fallacious.  Having  mixed  very  intimately  10  gntins  of  recently  calcined  char- 
coal with  1,000  graintof  lilhar)ie,  both  in  fine  powder,  J  placed'tbC  DUitureina  cradUc 
which  wai  to  carefully  corered,  ae  to  be  protected  Cnm  all  fliliginoai  ftamet,  and  n- 
poted  it  to  distinct  ignition.  No  less  than  603  grains  of  lead  were  obtained  i  whereat 
by  Berthier**  rule,  on]^  340  or  346.6  were  possible.  On  ignilinga  mixture  of  10  graina 
of  pulverized  anthracite  t>om  Menhyr  Tydfil,  with  fiOO  graiat  of  pure  litharge  (pn- 
vionsly  fated  and  polverixed),  I  obtained  380  gtalat  of  metallic  lead.  In  a  seocnd 
timilar  eiperiment  with  the  tame  anthracite  and  lithargt;,  I  obtained  4fiO  grains  oflead; 
and  in  a  third  only  3!fO  giaint.  It  ia  therefore  obvioua  that  this  method  of  Berthier  it 
altogether  nnntory  for  aicertaining  the  qnaotily  of  carbon  in  eoalt,  and  it  wone  thu 
Bieleas  forjudging  of  tbe  calorific  qoaliliea  of  different  kinds  of  fbel. 

In  my  reaearches  opon  coals,  I  have  alao  made  it  one  of  my  principal  objeeti  to  dB> 
temine  the  quantity  of  aulphur  which  they  may  contain;  a  point  which  has  beea 
hitherto  very  lillle  invett^led  in  Ibia  coantry  at  least,  but  which  ia  of  great  eonto- 
qaence,  not  only  in  reference  to  their  domegtie  combnation,  bnt  lo  their  employtncDt 
hy  manufactnrera  of  iron  and  gas.  That  good  iron  can  not  be  prodaeed  with  a  snl- 
phureouE  coal,  however  well  coked,  has  been  proved  in  France  by  a  ver]'  cosily  eipeo- 
race.  The  presence  of  a  notable  proportion  of  sulphur  in  a  gas  coal  is  moel  iojuriooa 
lo  tbe  gaseons  producls,  becanse  so  much  sulpburellcd  hydrogen  is  generaled  at  lo  n- 
qnire  an  operose  process  of  washing  or  purification,  which  improveriahea  Ihe  gas,  and 
ipipaira  its  illuminatiiig  poveis  by  [he  abstraction  of  its  olefiant  gas,  or  biearburetted 
hydn^en.  In  proof  of  this  proposition,  I  have  only  lo  state  ibe  fact,  that  I  fonnd  ia 
a  apecimen  of  coal  gas  as  delivered  from  the  relorts  of  one  of  the  melropolitan  emupa- 
nie*,  no  less  than  IS  per  cent,  of  olefiant  gas,  while  in  the  same  gas,  after  being  pasted 
IhroDKh  the  purifiers,  ihere  remained  only  1 1  per  cent,  of  that  nchly-iUnminaiing  gaa. 
By  using  a  gas-coa^  nearly  free  from  aolphur,  ancb  at  Xo.  4,  in  the  aubjoiacd  titl,  I 
think  it  probable  that  10  per  cent,  of  more  light  may  be  realiiMl  than  with  tbe  commo* 
more  tnlphureous  coal.  This  is  an  important  circnmttancr  which  the  directors  of  gas- 
works have  hitherto  neglected  lo  iDTeatigate  with  analytical  precision,  though  it  it  o»e 
apon  which  their  aaccett  and  profits  mainly  depend. 

How  little  alien  lion,  indeed  has  been  beatowed  upon  the  snlphnrcons  impregnatiM 
of  pit-cool  jnay  be  inferred  from  the  fact  that  one  of  our  profeaaioaal  chemists  (^  note, 
in  a  public  report, upon  a  great  commercisl  enterprise,  stated  that  acertaincoal  analyaed 
by  him  was  free  from  sulphur,  which  coal  I  found  by  iaiktiible  chemical  evidence  to 
eontain  no  lest  than  7  per  cent,  of  sulphur,  being  about  the  double  of  what  ia  contained 
in  EnE>luh  coals  of  average  quality.  The  proiionion  of  gnlphur  may  in  general  be  in- 
ferred (Void  the  appearance  and  quantity  of  the  ashes.  If  these  be  td*  a  red  or  oehrey 
solar,  and  amount  to  above  10  pet  cent.,  we  may  be  sun  that  the  coal  it  emineallr 
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mlphmiMOf .  Tl«  eoal  alMvc  nArred  to  ■ffordcd  troet  IS  to  Ifl  per  e«mt.  of  ftttmgit* 
oas  MhM.  I  bdim  Uiatralphiircxu'AiB coal f«iMaU)r,lb0ash not •Imii  ia  iLcMU 
M  prriles,  ehker  !■  nuiiTral  |)utle]E>,or  inviiiMr  jjwMninwteit  Ihrongh  Iteto  wlwUace. 
Tie  mifint  method  of  detenninuiK  riiibUj  theqquttitr  ofinlphir  in  am  eMnpn^■d, 
ula  nil  ■  pren  veicht  of  it  with  «  pi^Mf  wdskl  aTcuboDatoor  poluw,  nkn,akd 
coDUBon  Mit,  eieh  aenikaUj  pore^  >ad  la  ifiuXe  the  nuxtnre  in  a  plaxianm  craBJUa, 
A  whitiik  muf  i»  obuJmcd,  is  wUeh  all  th«  aulpkur  hai  heca  coaTertsd  into  lolphua 
of  polaaw.  B;  deteiwiiii4:<rilb'Bitntaor  barjla  theaBumot  of  anjiriinric  acid  pro> 
daeod,  titat  «f  Uia  aaipkar  beeoaM  kaowit.  Bj  aieaas  of  tlui  proccM  applied  to  dit 
fenat  MBidN  oT  ooali,  I  oMaiaed  Um  foUowiag  iHolta  t— 

Om  ■alpkurlB  Om  •oMiiirta 

Cvali.  IM  pwu.  Cgali.  hU  twiw. 

Mo.  1       -       •       •       .    S-fW  No.  6       ■       -       -       .    S-M 

S        ■        -        -        -    8-90  e        -        •        .        .    0-SO 

8        ■        •        -        •    »42  7        •        -        -        -    8-40 

4        -        -        -        •    3-BO  8        -        •        -        ■    S-fiO 

Coali  for  pnddllu  oa*t  IrM.  latphu  la 

tg  tM  »a raiUdlnlo  imt,  IW  puu. 

No.  1,  hard  Aliated  or  ipleBI  coal,  tpcdie  (nritf       1-SB8  0-80 

2,diito 1-190  0-H 

8,diiI0   ..--....       1-2T3  3-10 

4,  cubical  and  rather  (oft        •        -        -        -      1'2S7  <^W 

Tkt  Um  eosl  being  rich  In  bitnmeo,  WMld  prove  an  excelloit  MM  tar  tbe  prodoctioa 
of  a  p«re  coal  gaa.    Bee  Pitcoal. 

FUEL,  ECONOATY  OF.    In  tiie  report  of  the  Tran«aelion«  of  tbe  lu'.itntion  of 
Ciril  Enginoera  (or  Febnarr,  1838,  Ihe  rtaolu  of  euet  eoBpariMuu  betwen  the  per- 
Ibnaanec  at  difleranl  iteant^azinea  esiiibii  Ikii  ecoaomf  in  a  remnriaUe  Banner.    Il 
ii  there  ahowa  Ibnt  a  condmin;  engine  of  the  moat  perfect  oontlruclion,  tod  ia  perfect 
eendition,  ol  tbe  cohmmb  low  praMur*  eruik-kind,  not  workiag  expaniiTelj,  prrfonn* 
n  dntj  of  OM  more  tkaa  9)  or  XI  millioni  of  lbs.  nwed  one  foot  hish,  bj  BO  or  84  Iba. 
of  eoal;  or  lea  lb*,  of  coal  per  hone  power  per  head. 

The  fuUowii^  table  exUbiu  the  rcktiTe  vadne  of  differeal  eogiiLea  in  Iba.  of  eoal  p« 
horec  puwer  per  boar  i —  • 

Coraifb  Pumping  Engina      ......     1.57 

Bolton  BOd  Wait't  Single  Engine  -       .       .       •       .    4-83 
Condah  Doable  Engine         ......    8-2S 

Bolton  nnd  Wall't  Doable  Englaa         -        -        .        .    lO-S 
Tbe  Kreatesl  datf  performed  by  the  meaiared  bnihel  of  84  lb«.  ma  88}  milllani  at 
Dm.    There  wu  raised  by  the  Buel  Towan  englae  in  Cornwall  ],0S3  tone  (of  water) 
.  one  fjot  hifh  for  oae  farthing.    Hence  the  weight  of  a  man  (It  cwt.)  wonid  be  nu'ied 
ten  Diiles  for  one  pennj  I 

la  orier  to  raiie  ateam  with  economr,  the  aarfoee  of  water  In  the  boiler,  expoted  to 
the  Are,  onghl  Dot  to  be  leu  thon  10  iqaare  feel  per  hone  power;  but  the  uaaal  allow- 
anee  in  Laneuhire  ia  onljr  71  •  and  by  Mesara.  Boalton  and  Watt,  9  square  Citl. 

The  nlua  of  the  mean  of  the  Carniah,  Warwick,  London,  Lancashire,  and  loco- 
mulire  experiiaenls,  as  reported  hj  Mr.  Joaiah  Parkea,  were  respeetlTelj 21,  18,  ]3|, 
and  10  cubic  feet  of  water  evaporated  by  112  lbs.  of  eoali,  from  water  healeJ  to 
«I2*  F. 

FUEL,  GRANT'S  PATEIVT.  This  fuel  Is  composed  of  coel-dast  and  «nl-Ur 
pitch  I  iheae  materials  are  mixed  together,  under  the  inllaencE  of  heat,  in  the  folloffing 
propiirlioas:— 20  lbs.  of  pitch  la  1  cwt.  of  eonl-dost,  bj  appropriate  machiner; 
consistial  of  crushing-roll  en  for  breaking  the  coal  in  the  fint  instance  sufficienllf 
small,  so  that  it  ma;  pats  through  a  screen  the  meshes  of  which  do  not  exceed  a  qanrter 
of  an  inch  aaunderi  2J1j,  of  miiini-pana  or  eylinJen,  heated  in  the  tefflpemlnre  of 
i2CP,  eiiher  bj  steam  or  heated  air;  and,  3 III,  of  mouliing  maebiacs,  by  which  Ihe 
far)  is  comjiresaed,  under  a  preaanre  equal  to  llTe  loiu,  into  the  aize  of  a  common  biicki 
the  fuel  bricks  are  th>a  whitewashed,  which  prerenta  their  aticlcing  together,  either  ir. 
tho  coal  bonken  or  .a  hot  climates.  The  ailrantagei  of  Grant's  fuel  over  even  tliu 
bt«t  coal  mny  be  atated  to  coniiat,  first,  in  iu  superior  cRicacy  in  generating  steam, 
which  mar  be  thus  stated — 200  tons  of  Ihis  fuel  will  perform  the  snme  work  aa  3<K 
t  ina  of  coal,  aaeh  as  are  Rcnerallf  used  ;  secondly,  it  occupies  less  spare ;  that  is  to  iiy, 
600  tons  of  it  may  be  slowed  in  aa  area  which  will  contain  only  41 0  tons  of  coil  | 
thirdly,  it  is  used  with  much  greater  ease  by  the  etoken  or  llrenien  than  coal,  and  It 
ertatei  lillle  or  no  dirt  or  dust,  considerations  of  some  importance  when  Ihe  delicate 
■nichrn-rjr  of  a  ileam-enxine  is  considered )  fourthly,  it  produces  a  verj  small  propor 
lioo  of  clinkers,  and  thns  it  is  fhi  less  liable  to  choke  and  destroy  the  furoaee  bar>  awl 


..ooylc 


Mittn  thm  oHtl ;  flftUr,  thfl  ignition  ii  ki  cnnplMa  thftt  oomptnUiTelj  litU*  wnnks,  ai 
air  ■■tralll  quMtitjr  of  ubcB,  are  puduant  bj  it;  (iithl;,  from  dkr  mixture  of  iba  p«M 


,11  quMtitjr  of  ulwB,  are  puduant  bj 

u  (b*  mumer  of  itl  CUttialkotUrS,  it  if  IhM  umuib  v  mm-  mui  ■TMiiBiHwua  iffrui 

L  OKilTLT   Pit  Com.    *  Ounaiileriiig  tba  tmi  itnporluice  ot  ilia  lubieci,  il 

hat  imiKAabl*  that  na«iMt  madeuf  datmninii^  the  trua  Taloeofeaal  ua  I 

baa  avar  vet  baan  iotaiud.    OF  tha  tnotbud*  liidiarto  in  um  tlwra  ii  not  ona  wbWk 


dawrtaa  tha  titls  aron  of  an  appnnimaticia  to  the  truth.  Tha  plan  of  Borthiar,  u  baa 
baau  wall  ■bown  by  Dr.  Ure,  it  baynnd  all  tbiiw*  Mlaoinu^  tbonffb  thia  rttj  pliin  ii  that 
BMat  Taliad  oa  br  the  czpannMntara  connectadwith  Iha  lata  AdmJnltj  mmaligatiaa  ra- 
ipcciing  Iha  eoali  beat  auitad  hw  the  alMO)  t»rj.  It  Daed%  bmrsTar,  but  a  uHiment'a 
reflactiua  to  aaa  that  thia  proceMoTBcrthier  can  nerer  aAird  a  airrcet  raaull,  fortheagaot 
•mplc>]iad  ia  litharya,  a  aubatanoa  itnt  acted  on  at  all  until  expoaed  to  beat  amra  uua 
aufieicot  Kit  tha  asfHiLrion-of  tha  volatile  eonalitueota  nf  onal,  and  nuireuTar  a  luIaiaoM 
CKpaUa  of  bvtog  ruduoed  at  bi«h  t^mpertturei  bj  (ha  earbooie  ocida  i{aa  of  the  Sra 
•mplovad  to  affwst  lbs  anaj.  Here  ibeu  are  t*o  aaiirmoua  loureea  i^  error ;  fur  in  tha 
flnt  fMoa  tba  hydTOfaom*  cnnalituenta  of  the  onal  «an  naTtr  ba  ealimated  at  all,  and  ia 
tba  aacnod  tba  Uthai^  bj  nnre  eipaaure  in  a  crucible  to  the  a«ti<«  of  tba  fire  will  gira 
MatsUie  lea^  exactly  the  aame  aa  if  cial  axiated  in  i(,  ao  that  not  the  1ea»t  depcDdenca  in 
tha  woM  flan  be  placed  in  thia  malbud.  Kumemui  and  oarafuUj  onducted  riperimenta 
ba*i  fully  ounSmiiH)  iha  ori(pnal  cibMrraUinu  of  Dr.  Ure  upon  thii.  matter,  anil,  in  tmet, 
the  re«il[i  frmi  four  cmciUra,  sncb  charged  viib  the  wune  quantitiea  of  coal  and  litharga^ 
taken  (rofD  the  nuns  DuueiTa  powder,  and  plnco'l  aide  by  aide  in  the  nreia  fumaoa,  and 
troatad  in  all  reapecia  rxitctly  alike,  bare  tbowo  a  diacordaoce  equal  to  ibe  numbera 
117,  MS,  Its,  and  IflSL  To  think  of  attacblnr  any  ralue  (o  any  of  three,  or  to  the 
■vanige  which  tbej  preaant,  ia  (a  loaa  ai^t  uf  tba  moat  important  prorinoe  of  cbemiatty 
in  ila  relatioa  to  tha  arta. 

"  Another,  and  certainly  *  preferable  method,  ia  to  cocaaroe  a  (fiTMi  aaiount  of  eadi 
aoal  in  a  (alorimeter,  ao  m  to  meaaiire  tha  total  beat  diaengaged  during  coniboatioa. 
Birt  her^  again,  we  meet  vith  difficulUea  nwire  IImo  enaugfa  to  deatroy  all  oonSdenee  in 
Ibe  reaulta.  Tbna  it  ia  not  poaaibte  fboronghly  to  onnaume  tha  whole  of  the  fuel  in  thia 
way.  Of  the  volatile  conaliluenla  of  the  onal.  a  portion  alwaya  paaaaa  off  unbumt  in  tha 
ahapa  of  carburattMl  hydnigKn,  tar,  and  aoot,  vhilat  of  tha  carbon  or  &tad  coactitoent^ 
part  I*  euDBlantly  loat  in  the  furm  of  esrbonie  oiida  gaa.  So  tliat  no  real  eatiautla 
of  the  ealbriflc  ralua  of  a  goal  can  be  arrived  at  in  tbia  way,  and  even  oontparaliva 
•xpei^menCa  are  wurdileaa  from  the  ^eat  inaqnalilica  which  prevail  in  the  ratio 
of  tba  volatile  and  fixed  inEmlient*  m  diffarenl  eoala,  aa  wall  aa  froax  tbe  change* 
indDcad  by  Mcidvntat  variation*  of  draueht  throi^  tha  body  of  tba  fuel.  Of  oiurea 
Iha  aame  utHociiona  apply  In  what  are  callail  praeiirat  upcrimanta,  conducted  with  any 
ana  particular  (brin  of  Airaaca  or  Htiiiw  uf  a  boiler.  Tbe  form  of  turooct,  oa  ia  wall 
known,  requirea  to  be  adapted  to  tht<  fupf.  and  nut  the  fuel  to  the  furnace :  neverthclef^ 
tu  the  Adutiraltj  expariuu^au  already  alludtd  Ics  the  only  farm  of  fumaca  and  buitei 
employed  waa  tliat  called  the  Corni>b  aetting.  though  thia  particular  form  woa  eipreaaty 
invented  fur.  and  will,  aa  ia  natori<lU^  do  jualice  to  no  other  kind  of  coal  than  anlhrodt*. 
Heuce  tbe  parliamentary  rrpurla  whitji  chmoJclM  the  reaulta  of  tha  Procruatean  theoreo, 
though  yet  almoat  wet  from  the  preu,  is  oven  now  rapidly  on  ita  road  lo  Iha  butter- 
ahop,  there  to  exjnate,  by  the  humbleat  of  acrvirw,  ila  pruvJoua  utter  inutility  to  Ibe 

C'llic  To  know  the  oreciae  amount  of  heat  evolved  from  ci«lt  durin{;  their  com- 
ti'iQ,  mual,  aa  haa  twen  before  remarked,  be  a  aubjt.-ct  of  the  Ereateal  poaaibl^ 
intercat,  for  until  tbe  lolal  calorific  puver  be  laLeu  into  account,  it  ia  impoasible  fix  ua 
to  ajiprenate  the  loaa  which  enauea  under  tbe  existing  modea  of  conauniii^  TuaL  AI 
prevent  it  aeenu  genenlly  agreed,  (hat  ordinary  Newcaatle  coal  will  evaporate  aboot 
8  litnea  ila  weight  of  water,  or  in  other  words,  that  a  ton  of  suph  coal  will  boil  off  or  con 
vert  into  ateani  17,9S0  lbs.  of  water.  If,  however,  ve  proceed  to  a  practical  analysis  of 
Uiia  very  coal,  by  examining  the  heating  power  of  ica  esaeoua  and  fixed  cooatilueDla, 
after  theae  have  Seen  aeparated  fruoi  each  other,  we  abolf  find  that  the  above  ia  very  far 
abort  of  the  moat  moderate  rallniate  that  can  be  formed  of  Ihe  heal  which  must  be  dia- 
engaged ;  and  whether  the  difference  be  lual  by  imperfect  combkution,  or  by  Ihe  oetioD 
of  tlie  chimney,  or  iu  what  other  way,  remnina  atiU  to  he  decided  by  those  who  aeek  to 
improve  our  prearol  modes  uf  consuming  fuel.  The  following  table  representa  the  actual 
heat  evolved,  and  of  water  evaporatei^  by  Ihe  different  cuoatiloenta  of  ooe  ton  of  iha 
Newcastle  coal  cnlted  Peltoo ;  and  it  must  be  retnembered,  that  so  far  a*  chemical 
reaearCh  has  yet  gone,  the  heal  evcJvsd  trom  a  combuitihla  ia  in  pruportion  to  tha 
amount  nf  nxy^en  conaumed,  anil  has  no  connection  with  the  particular  mechanical  state 
■)f  the  eombualible.  For  iontanca,  there  ia  no  reaaon  to  suppose  that  gaaeoui  earboo, 
if  wa  poeaesBed   such  a  subitnnce,   would   evolve   either   more  or  lesa  b^a'    "    ~   ~''~ 


9uivateDt  weight  of  aolid  carbou,  in  combining  with  the  same  quantity  of  oxygeo  gaa. 
betber,  therebire,  wa  regard  the  conatituetlti  of  coal  aa  eziating  in  tha  aolid  or  gaseou 


lorm,  6ota  not,  letonlinB  to  am  prnmt  knowing*,  alter  tb*  proportion  nf  t 
UwM  ojiiilitueaU  mialJ  gir*  out  during  tboir  parliict  o«M»tioa  Saw  o 
TMau  <u>l  aOordi 

in,000  oubio  fert  nTganeoa*  OMttan, 

10  gallnm  ur  abinit  ISS  lb*,  nf  tu, 

Md  41  biubaU  nr  1880  lb&  nf  erik* ; 


lUwut  uua  biubal  of  cukei  Mid  tbat  tbe  ooke  will  boil  off  10  tlmw  Jli  wsight  of  v 

IlMiee  «•  luvs  tba  tntil  vnount  iit  walcr  CTRponleJ  u  Dodir : 

lO.OOOcubicfeeturguml  lOiounusper  luol  =  ASS?  Ibi 
10  gKlluii*  «f  tu- eqiifti  to  BBS  biulMiU  of  euka  =  1BS6  Ibt. 
l<80Ibi.t>faokeM  101b*.  perlb.  -    =  ISBuO  lb*. 

.  Total  M70S 
«r  ppwarJ*  of  1  i  Ifaa.  of  vater  far  CTerj  III  of  etui.    It  bappeiu,  h'lwcrar,  that  em  (hie 
Mtimale  U  too  Luv,  and  lliftt  actual  eiiMrimm.  ^  on  thi*  vmj  coal  ibova  iU  true  heaCiog 

Ew«i  to  bti  not  1m*  Umd  is.    To  clueidala  ibii  it  beoiiniM  nrrmiarjr.  )Mi<re*er,  loanlec 
0  an  explacwtitio  of  the  mean*  emploj'ed  for  aKurtaining  tbe  praeue  amouot  of  beat 
•rolmd  li^  any  oHDbtutitJe  durinj;  iu  aiinplaie  uxittatirm,  and  whkb  ii  perbap*  the  onlr 

Sproacb  to  accuracy  tbat  luu  yel  been  pmpoiwd  with  lliia  tIow.  A  copper  TMwiL 
kped  libe  a  p»ralleln|fraiii,  aad  havio)(  in  its  cnd«  two  amall  opealnn  proTiiiad 
vitn  itop  cuokv  ha>  aim  in  it>  lower  iarface  a  large  npenii^  of  two  inohe*  in  oiaaMteT, 
tornunating  in  a  tube  ur  nech  of  abiut  two  inches  in  leuK)b  and  fiti«d  with  au  eartbea- 
wwe  plug  or  aiippar.  Thl»  parallelngrun  i*  eiicliiMnl  in  another  and  laTgcr  ooa,  capable 
of  holding  in  addition  iO  Iba,  of  waits'.  Tbe  aiualler  jvve\  ahoutd  hare  an  iDternal 
apacity  uf  about  haJf  a  Cubic  tiKit,  or  BOO  cubic  Incbs',  and  tlja  different  opening*  moat 
pas*  out  uf  aod  through  tbe  laiser  Te«ML  The  emrlbanwaTe  itopper  ia  tu  be  prorkled 
with  twjD  oiuUl  opsniogi.  in  whdipasa  two  ineulateil  cupper  wire*,  aod  ca  tba  tnpvf  th* 
atopper  ia  a  cavity  capable  of  buldiog  BO  ^f«ini  of  coal  in  coara^  powder,  tbrougb  wbkli 
•  fioa  platinum  wire  paaM*  eonnuetail  witb  the  tarmioal  end*  of  tbe  two  cupper  wira^ 
■nd  oTvr  tbe  whole  a  ca^  of  itout  ptatlDoin  wim  ia  placed  ao  aa  to  prenmt  the  onol  ftnn 
being  thrown  out  during  the  axperimeai,  and  aUo  tu  insure  the  euoiplete  cotnbuttion  of 
ftU  Uie  volatile  and  fiiligiooui  matler.  To  oie  thia  apparatus  50  graioa  of  the  oekl  in 
queatioa  are  placed  in  the  cavity  of  die  iloppcr,  and  the  oeceaaarj  conoactiao*  being 
uada  by  mcims  of  a  fine  platiouui  wire,  the  cage  ii  applied,  and  the  vbiJe  inaerted  in 
the  neeb  or  opeaiog  left  fur  it,  and  wNcli  it  hermetically  olnaa* ;  ai  looa  aa  tbia  It  onm- 
pleled,  a  carrent  of  oxygen  gaa  i*  made  lo  traverxe  the  smaller  vessel  by  meana  of  tba 
Btop-ccicKi  in  tbe  sides,  and  this  is  oootinued  until  the  atmospheric  air  being  almoel 
vhoUy  expelled,  tbe  Venel  remaina  full  of  oxygen  gas ;  «rhen  this  i*  the  case  wmter  most 
be  poured  into  tbe  larirer  vauel.  and  a  piece  of  ice  introduced  into  It  nnlil  tbe  tempen- 
tnre  baa  fallen  about  6'  below  that  of  the  apartment,  when  the  ice  must  he  withdrawn, 
■nd  the  coal  lighted  by  means  of  a  itniiU  gaJvMic  batt«r7,  the  polea  of  which  need  b* 
applied  but  fir  a  moment  Jo  the  cupper  wires  which  paaa  through  tba  Mrtbaowar* 
•toMMT.  Ignition  inaUntly  ensues,  and  la  finished  ia  two  or  three  seeunda,  wbfn  (be  heat 
of  tbe  water  in  the  lal^r  vessel  must  be  ascertained  by  a  delicate  thermometer,  after 
proper  agitation.  It  is  of  course  tieceieMy  to  tahe  the  nsual  precantjona  bllowed  m 
•Kperiments  of  this  bind,  and  to  surround  the  whole  of  the  larger  vassel  by  nab-oo*- 
ductors  of  caloric,  having  carefully  detarmined  beforehand  tbe  abaorption  of  heat  due  to 
die  apparatua,  ao  that  this  may  be  added  to  that  of  the  water ;  the  water  itaelf  shnold 
•ither  be  actually  weighed  or  measured  with  graat  accuracy  at  a  mean  tamperaturev  and 
tba  ice  must  alw  be  weighed  barora  and  alter  immeraion.  Tbe  accompaoying  aketch  in 
■Mtka  will  perbapa  bciBtate  tba  comprehension  of  this  initrument 

'a,  cover  mada  of  wood ;  ■,  faugar 
Teaasl  of  copper;  «,  anMller  Tesael  of 
copper;  b^  entrance  fer  orrgeo  eaa; 
B,  exit  br  atmoapberio  ur;  w,  )Matl- 
Bum  ca^ ;  o,  aartbeowan  stoppar 
irilb  cavi^  ia  t^;  h  h,  ooppfr  wim 
for  cooK^ng  eleetriei^r,  between  the 


upper  extremities  of  wbidi  a  fine  plft- 
tinom  win  a  Inoaelj  atretcbed  which 
paseee  tbroa|^  ttie  masa  of  povderwd 
coal 

'Hie  leanlta  hilbaito  obtained  fay 
tUa  apparafna  are  net  very  nttendva, 
but    nevertbelasi    thar   eubnce   aob- 


■UntfaUjIilHrirf  th*  bart  aitaUiAad  uak  »ai  ■■  ak^i  *  friiri  fa*  iiH«iMd,  ttttj 
BOTSOTM  dMBnMtimta  is  u  oiidaoUbla  mamar  tfca  wp«riufhj  of  UttuuinoiH  vrm  aothn- 
dlie  cokU  and  ooke,*-*  poiitiua  diraetljr  tfaa  ravcne  of  tria  abaunl  fnrafitiiiiit  and 
bfSKOM  eoadoiiona  cnotauwd  in  Um  pwliwMMMT  itport  of  Sir  EL  <k  la  Badm  aiwl 
Dr.  FlajUr.  He  Mlowiag  ii  >  tabuW  Ttaw  of  thaN  naulta,  with  a  columD  iltotruif 
the  avaporstiTa  power  of  aaeb,  dadnead  bj  aianmim  MO  m  the  lateat  beat  of  alaMD. 
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OpniMriag  tteaa  nanlta  with  tba  actual  working  of  moat  of  the  abnve  bitaminooa 
coala.  It  apfwan  that  ran  DOrtv  ooa  half  of  «U  tbe  best  crolred  i*  loat  ia  prmctiee.  and 
Mttet  [MUH«  <iff  in  tin  tbrnprn  of  wmMMumed  furl,  or  is  wuted  in  tbe  chimney.  With  a 
W  to  aMXrtain  bow  mnefa  nf  the  tow  i*  dne  to  tbi*  latter  drcunuiance,  Hr.  F.  J.  Etsoi^ 


■tratea  that  oot  mora  than  S  per  oenL  of  the  fuel  pawn*  off  bj  the  heat  of  the  chimneT  ; 
eonwquentlj  at  leul  IB  timet  thi*  amoaot  mutt  M  toat  b;  imprrfect  eombnstion.  and  Bj 
away  in  the  rbape  of  carburelted  hvclr<««^  tarry  vapnar,  or  earbanic  oxide ;  thul  lear- 
Inc  a  widafialdtv  HnprvreaaatiDMBiuiig  aod  applying  fueL  We  git»  the  IbUoviiif 
BMr.  BTaoa'a  awn  wordik 


..„„.«.  nGooj^lc 


M  <]«i«rmiiw  the  qontitT  ot  hMt  gohw  vnj 


of  tbe  Mtaffl 


„  h,G  frrt  8  nxtet,  wiihh  11  IbcIm*,  and  depth  1  indin.  uid  quiie  irnlw-tight. 
Vilhio  this  bux,  uid  rannins  througfa  it,  wui  plac^  mi  iron  tuba  ot  (he  follawiiw  dinrap- 
■Mw;  Ingth  Bl  inrhea,  width  9  inche*,  depth  3  inches.  Th»  tube  (brmcd  b;  (vbaequoit  . 
anmngement  &  portiooor  the  flue  through  whirh  the  *ir  from  the  furnue  paeeed  to  tb* 
cbiinnej.  u  if  •bovn  in  the  aketch  below,  where  i  reprercnti  u  iron  plate  doiiing  Ih* 
Diain  floe,  uid  eomnetUiig  the  hat  kir  tg  pane  thrniij{;h  ths  imo  tabe  oootMQed  w  th« 
wooden  box.  into  wtick  Wktw  wu  uldnutdy  pUced,  m  will  be  exptuDed. 


L  MAIN      riUC  4 


"'Ualters  being  thui  arranged,  and  the  iroo  pUte  at  i  aecurely  fixed,  it  rv«M«HlT 
tallowed  (hat  all  the  heet  from  the  eetting  of  S  retort*  pu«ed  tlToueh  the  81  Itwhea  ot 
inn  Mbe  cooUiDed  in  the  boa,  aud  would  thgrefnre  impart  heat  to  the  water  pUevd  in 
that  box.  which  waa  filled  with  thii  fluid  at  71°  Fahr.  to  the  e:  tent  of  US  Iba.  Thia 
watw  beii%  kept  ia  cooMaot  motua  aAirded  the  annexed  tbennoi  -etrie  Udicatiooi. 

^toMntnr*  of  witw. 
ComiDeneed  experinient  at  6-4S       ....  -       71" 

Ubaerratioa  made  at  e4B       .....       81 


■  Ml 160 

nna  ■bowing'  that  II!  Iha.  of  water  were  railed  Sf  in  !!  minute*,  whidi  U  eqoal  to 
ftt  the.  of  water  at  M"  made  to  bait  in  each  minale,  Cotneqaeitlj  in  M  houia 
UiS'S  lb*,  of  such  water  might  be  made  to  boil,  or  e04'l  Ihi.  ot^  water  be  cotiTerted 
intofteani  in  the  mrm  period  of  time,  aod  a>  eoke  will  evaporftte,  accordmg  to  Lanr  '- 


more  than  10  time*  i(«  Wright  nf  water,  thie  impKee  the  eooianiptioa  of  nearlj'  W}  lh& 
of  coke,  the  heat  of  which  ia  entirriy  loet  in  the  cbimnej.  And  if  thia  be  Contpared 
with  the  total  coke  coaauined  for  !4  hnuia  ID  tbe  Mune  vetlhig  of  Teta[ti,  it  amoante  to 


HeiKV  it  would  appear,  a*  hai  been  before  reiiinrhed,  that  ■ 
impmremecils  are  ni«ded  hi  tbe  preaent  mode  of  consuming  bituminDoa  coali.  The  pro- 
bability is,  that  a  flat  boiler  inrace  etpoaed  freel;  le  a  aingfte  aheet  of  flame  frt>ni  auch 
coals  ia  the  b««t  liimi,  Ibr  it  ia  certain  tbut  long  riarrow  fluea  act  like  (he  menhes  of  wire 
^uie  tipon  the  volatile  cooatituenla,  and  cool  them  dowti  below  the  point  at  which 

r'tion  can  gn  on.  In  support  of  thia  view  we  haTa  only  to  TeoellTCt  that  tiioogh 
gaaea  from  a  blast  furnace  will  burn  freely  when  (be;  fint  iaiue  from  the  fur* 
Dace  and  are  "white  hot.  *et  after  being  nnce  cooled  dowU  to  the  ordiaarf  tempera- 
ture  ihfj  refuxe   altogelher  tn  bum  or  aJTbrd   heat.     The   u*e   of  long   and   narrow 

"   ""   with  combuBlible*  rf  low  acceodibllil  ''      '       '-■■-' __i  _  .«. 

Ij  explaina  the  miserable  reaulti    arrir 
a  OimUh  boiler." — J/r.  L.  JTiaMpton. 
FULOURATION;  deaignatea  fhe  mddeo  briglitenin^  of  the  melted  gold  indulTer 
in  the  cupel  of  tbe  aaaayer,  when   the   laat  Sim  of  Titreoua  lead  and  coppir  lea<ea 
their  aurflice. 

FDLLERB  EAHTH,  [TWre  i  faidmi,  ArglU  Smeetiqw.  FV. ;'  WaOctrerit,  denn.) 
ia  a  soft,  friable,  coarse  or  fine  grained  masi  of  lithomarge  cla;.  J(s  colour  is  [  remi^  * 
or  jettnwuih  gmj ;  it  ia  dull,  but  asrnmea  a  btty  lustre  upon  prerture  with  the  flnnrt^ 
foela  unctuoua.  does  not  adhere  to  the  tongue,  and  has  a  apecifle  navity  varyii  ^  froin 
1-B2  to  210.  It  &lls  down  readily  in  water,  into  a  fine  ponder,  irith  eitrication  -A  air 
bubbles,  and  forma  a  non-plastic  paste.  It  melts  at  a  high  heat  into  a  bnilrii  sla^  It« 
—*"•■'■■"■'-  —e  6Sfl  silica;  lOD  alumina;  B-70  red  o»ide  of  iron;  1-S6  msgnosw  f^" 
■  '        ■ ffoSleo 


lime;  !4  water,  with  a  trace  of  potash.  Ita  cleansing  action  upon  voidlea  afuR* 
depeofl*  upon  its  power  of  abaorbloff  gransr  mattere.  It  ihould  be  oeitlier  tenad  ua 
nor  aandj ;  fbr   in  the  flrat  eaae.  It  wontd  not   diffuie   itaelf  veil   through  wa  T, 


US  FULUHaHnj- 

■>d  In  the  weond  U  wnU  ktnde  1h«  doU  too  nneh.    The  ladr  difiM  dlin  b  ou 
of  iu  Divfiii  inircdieDto. 

Fuller'*  eanh  n  round  <■  irreral  coaDliMof  Ea|tl)uMl;  but  iu  gccatmt  ■kunduce  ■■ 
BtdTurdthlre,  Berkihire,  HunpaUir,  and  Smnj. 

In  ihe  taantj  of  Sunrr  there  are  gim  qnenliiin  oT  raller't  euth  fiwBd  abonl  Not- 
SeU,  Rycfile,  ind  Bliehlntler,  to  Ibe  watli  of  Ihe  Down*,  mod  taaie,  but  of  inretiw 
fuatii)',  near  Snitoa  and  Crordon,  Xa  Ibe  Donli  of  tbem.  The  mMt  cooiideiaUe  ptU 
are  aear  MulSeld,  belveen  whick  place  and  Rj'esate,  partkolarif  oa  RedhiU,  abonl  ft 
mile  lo  Ihe  eaii  oT  Rregate,  it  liei  lo  near  the  turfaee  aa  rrequeait^  to  be  tnraed  ap  b; 
the  wheels  of  the  wa^ni.  The  fuUer'a  earth  to  Ihe  north  of  the  road  between  Bed- 
hill  and  Nutflehl,  aad  about  a  quarter  aT  a  mile  Tron  the  laller  plaee,  ii  Terf  thin  t  the 
•ram  in  Keneral  ■■  ifaickeat  on  the  twell  of  Ihe  hill  lo  Ihe  «>ulh  of  the  road.  Ii  ii  not 
known  how  iont  (hi*  earth  hai  been  du«  {n  Sarij ;  the  oldetf  pit  now  wrouabt  ii  nid 
to  bare  laited  between  60  and  60  jara,  but  it  ii  TaM  wearing  onL  The  aeam  of  niUct'i 
nrth  diiN  in  dilTerenl  direction*.  la  one,  if  not  la  more  ea*e«,  il  incline*  to  the  we*t 
«ith  •  eoniidrrnble  anile.  There  are  two  kind*  of  it,  the  Une  and  Ihe  relktw;  tfa* 
fcrmer,  on  the  eaalem  aide  of  the  pit.  Is  rrequrnll)'  within  a  Tanl  of  Ibe  tnrfaee,  beint 
covered  merely  with  llie  loil — a  lough,  wet,  elayer  kwoi.  A  few  yanb  *o  Ihe  wn^ 
the  blue  kind  appear*  with  an  ironr  aaad-aloae,  of  aearlr  (wa  jald*  ia  thieknea*,  betweea 
tt  and  Ihe  foil.  The  htue  earth  in  thb  pit  ii  aearlr  16  /M  deep.  In  Mme  pUen  tbe 
jrrllow  tind  la  found  lying  upon  Ihe  bine  ;  there  trttar.  Indeed,  to  be  no  regnlarilf  either 
to  Ihe  position  or  inclination  of  tbe  alrata  where  tbe  (hiter'i  eanh  i*  foniid,  nor  aor  maik 
^  which  ill  pretence  could  be  detected.  Il  teem*  rather  thnrwn  ia  palche*  than  laid  ia 
any  eanilnned  or  regular  rein.    In  the  nidfl  of  ihe  fuHer'*  earth  ere  oRen  fonnd  laig* 

Sieee*  of  atone  of  a  yellow  color,  trenilucenl  and  remarkaU;  betTT,  which  have  beea 
mad  to  be  *u]phale  ciT  barylea,  encr>i*led  with  qnarl^ote  crjatali.  Tbeae  are  careraDy 
removed  froin  the  ftiller**  earth,  a*  the  workoien  >ay  the;  often  epoil  many  Ions  of  it 
which  lie  about  them.  There  ia  alM  found  wiih  Ihe  yellow  fuller'a  earth  a  daik  brow> 
•nuE,  which  Ihe  workmen  eonaider  at  iDJuriouaaUo.  In  Surry  the  price  of  ful lei'*  earth 
•eem*  lo  h«ve  varied  very  Utile,  at  leaal  for  theH  leal  60  year*.  In  1730,  the  price  at 
Ihe  pit  waa  64.  a  aack,  and  6i.  per  load  or  ion.  In  1T44,  i(  wa«  nearly  the  >ame.  It  ia 
carried  in  trajoai,  each  drawing  from  three  lo  four  lona,  lo  tbe  brcinning  of  the  im 
nilway  near  Wetlhani,  along  which  il  ii  taken  to  the  bank*  of  the  Thamea,  where  il  n 
inid  at  the  different  wharvei  for  about  2C>.  or  26i.  per  Ion.  It  ii  then  ahipped  off  either 
to  the  north  or  werl  of  England, 

The  neiicharaeirriMicitrainm,  owing  toitafonnln^arid^of  eootpicnoaihilltihnio^ 
Ihe  country,  it  the  Woburn  land,  a  thick  fenneinana  tiratum,  which  hetow  ita  middle  «»• 
taint  a  Binium  of  fnlleKt  earth.  Thi*  ia  thicker  and  more  pnre  in  Aapley  and  HogMy*- 
Mtd,  two  mile*  north  weat  of  Wobnrn,  ihan  in  any  known  ptace. 

Fuller'a  earth  ii  found  at  Tillio^taD,  and  ooniumed  in  Ihe  neighboring  fulling  millt. 

Uode  of  (ireparinx  foller'*  earth  ; — 

Alter  bakiai  il  it  thrown  into  cold  water,  where  il  falli  into  powder,  and  the  tepar- 
Btion  of  the  eoarte  from  Ihe  Bne  it  effectually  aecomplithed,  by  a  titnple  method  uted  ia 
the  dry  ei.tor  manafaclorieK,  called  wathing  over.  It  ia  done  in  ihe  following  manner  t 
Three  or  four  luha  ire  connected  on  a  line  by  apouta  fnim  their  top*  ;  in  tbe  firM  the 
earth  it  beat  and  allrred,  and  (he  water,  i^ich  ia  continually  running  from  the  Aral  to 
the  laal  ihrDURb  inlermcCiale  ooei,carriFi  with  il  and  depoailea  Ibe  fine  whilat  Ihecoarac 
lelllea  in  Ihe  fiiit.  The  advanlaget  la  be  derived  from  ihi*  apecalion  are,  thai  the  two 
dinda  will  be  much  Biter  for  their  reapeclive  purpoaet  of  cleanting  coarte  or  fine  ckith ) 
for  wilhoul  baking  the  eanh  they  wriukl  be  unfit,  aa  before  aoticed,  to  incorporate  aa 
minulety  with  the  arater  in  ilt  natlTc  at*le  ;  il  would  neither  aa  readily  fall  down,  aor  an 
eaaily  be  divided  uto  diSerent  qualiliet,  without  the  procettof  waihing  over.  When  foe) 
it  learce  for  baking  Ihe  earth,  il  ia  broken  into  piece*  of  the  tame  liie,  a*  menlioaed 
above,  and  then  eipoaed  to  the  heat  of  the  tun. 

The  various  uart  of  fuller'a  earth  may  be  ahortly  explained.  Aeeordiuc  lo  the  abors 
melhrid,  ihe  coarse  and  fine  of  one  pit  being  separated,  the  Brat  it  need  for  elolht  of 
an  infernr,  and  Ihe  second  for  thoae  of  a  anperior  quality.  The  yellow  and  the  Una 
earths  of  Surry  are  of  different  qualilie*  naturally,  and  are,  like  Ihe  abo'c,  oblained  arti- 
ficially, and  uard  for  different  purposes.  Tbe  former,  which  is  deemed  tbe  best,  it 
emplnjrd  in  fulling  tbe  keraeymerea  and  finer  dolht  of  Wiltthire  and  Uloucealerahire, 
whilst  Ihe  blue  ia  principally  aent  into  Yorkshire  for  tbe  coarser  cluth*.  In  efleel  do 
these  elolha  is  owing  to  the  affinity  which  alumine  haa  for  greaty  substance*)  it  unites 
readily  with  jhem,  and  forms  eombinationt  which  easily  attach  themselves  to  diffemt 
ttaff(,Bnd  thereby  serve  Ihe  purpose  of  tDOidanU  in  some  meat  ure.  Tbe  fallen  geneiaU; 
apply  it  before  they  nae  Ihe  toan. 

FDLLINGi  for  the  theory  of  the  process,  see  Feltimo  and  Wool. 

FVLUNGUILL.    Willan  and  Ogle  obtained  a  patent  in   1823  lor  improiedlU- 


liag  DMctiinnr,  dccinrd  la  act  in  ■  kin- 
iUr  wkT  lo  the  ordinary  slodii,  in  vhicb 
ck>tki  Art  bcalpn,  fur  the  purjiow  oT  vaiih- 
iRtt*Bil  ihickpnin^  Ihvm;  bul  Ihe  ilandard 
and  the  bn)  af  Ihe  vtocka  iir  Tnade  uT  iron 
iMtndof  wood  u  hcrrrofofc;  an(t  •  dnira 
Tcnel  i»  plared  unrirr  Ihe  hrd,  fur  hmljn) 
ths  dolhi  daring  Ihe  aprralioD  df  niliins) 
vherebf  Ibeir  appnranee  Is  Mid  to  be  great- 


Fig.  efl7  ii  a  •eclinn  oT  Ihe  fnlUnf 
machine  or  (lock*;  «  ja  a  eai>l-in>n  pillar, 
made  hutlow  (or  the  sake  of  lichlneni  h 
it  the  bed  of  the  ttoeka,  nrndp  itw  of  inm, 
and  poliahed  smualh,  the  tide  of  the  ilodt 
beia^  retDoved  lo  ihnw  the  Interior  t  r  it 
the  lever  that  earrirt  ibe  bnier  d.  The 
etMhi  are  to  be  niaeed  on  the  hed  i,  at 
boHom,  and  water  allowed  to  pat*  thrau^b  tba  tlotii,  when  bf  the  repeated  Mows  of  ibe 
beater  d,  which  it  raiaed  and  1m  fall  in  Iha  luaal  i<af,  the  eloibi  are  beaten,  and  becnmp 
lleaiued  anil  fnllnl. 

A  part  of  Ihe  bad  ai «,  it  made  hollow,  (br  the  parpoy  of  farming  a  ■tram  box,  int« 
wbich  itrain  from  a  b^lrr  it  Introduced  by  ■  pipe  with  ■  rbip-eoeli.  Tbit  tttam  healt 
Ika  bed  of  the  Itock,  and  givatif  facilitate*,  at  well  as  ImproTet  tbe  proeesa  of  cleauing 
Had  ratlin;  the  cloth*. 

Tbe  fOMoihnen  of  the  aarfan  of  th«  politbH  nwtal,  of  which  tbe  bed  of  Iha  alack  it 
OMittitatnl,  is  taid  to  he  Tery  mneh  preftraMe  to  Ibe  roujctineaK  of  the  lurfaee  of  wood 
of  wbieb  nrdiaarr  fiilliai  itodu  are  marie,  at  by  theie  iron  aiocki  leaa  of  the  nap  or  felt 
of  Iha  elaih  it  mnoTcd,  and  ilk  appeannee  when  Sniibed  ia  titt  mneh  laperior  to  doth* 
Allied  in  ordinarr  staclu. 

In  the  operaiwD  of  fhlting,  the  elotha  are  Isnied  orn-  on  the  bed,  bf  the  ftllJDR  of  Ihe 
bealert,  hut  tWt  taming  orer  of  the  elolhi  will  depend  in  a  itreni  Tnansure  upon  Ibe  (brm 
of  the  front  or  breai4  uf  the  tlodi.  In  thete  linpra*ed  sloclit,  IhereTure,  there  it  a  con- 
triTaoee  bjr  which  the  form  of  the  front  mar  be  varied  at  pletaare,  in  aider  to  auit  cloihi 
of  diflereat  qoalilieai  /,  ia  ■  movenUe  carved  plate,  eonttilniing  the  Troni  of  the  atock ; 
itt  knrer  part  it  a  criiodrieal  rod,  eile»liag  along  the  entire  width  of  tbe  bed,  and  being 
Sited  into  a  reena,  fanu  a  hinge  joint  npoa  which  the  eurred  plale  moTei ;  g.  It  a  rod 
atlaehed  to  Ihe  back  of  the  carved  plale  /,  with  ■  screw  thread  apon  it ;  thia  rod  pattci 
Ihimigh  a  nal  A,  and  b;  ;ar><in|l  this  nut,  the  red  ia  moved  backward  or  forward,  and  eoo- 
teqncnil}  tbe  poaiiion  ot  the  cnrval  plate  altered. 

The  nni  k,  is  ■  wheel  with  teeth,  taking  into  two  other  timilar  toothed  wheels,  one  on 
each  lide  of  it,  which  are  likewise  Ihe  aula  of  similar  rodt  jointed  to  the  back  of  the 
eanred  plate/;  bjr  inming  Ihe  central  wheel,  therefore,  which  ma^  be  done  bf  a  wineb, 
the  other  two  wtaeelt  ire  turned  nlto,  and  the  carved  pjatc  moved  backward  or  forwaMiL 
At  the  upper  part  of  the  plate  there  are  pia*  pMtsiag  through  cnrved  aloti,  which  act  u 
guide*  when  the  plala  is  moved. 

Hie  patentee*  stale  in  eoaelnslon,  that  steam  has  been  enplared  befbre  for  heating 
doth*  while  fulling  them,  Ihej  Iberefiire  do  not  eidutiveljr  elaim  ita  ttse,  eieept  in  the 
particular  way  dtteribed )  the  advaataget  ariting  from  the  constrDctun  of  iron  stocks, 
with  potisbad  tnrfheei  ia  place  of  woodea  one*,  logetber  with  Ihe  oioveable  curved  plaiei 
described,  are  in  their  opiaion  "  snffleieBtlT  Imponaat  to  mnslitnte  a  patrat  riithi.** 

PULMIKATES,  or  JklntimUi»g  povdtn.  Of  these  riploaive  eomponads,  there  are 
•Bveral  tpeeicsi  sndl  as  fulminating  gold,  memry,  platinam,  sUver;  ticsidet  the  old 
fntible  miitare  of  nilre^  ralphur,  and  polaih.  Tba  onljr  kind  lU  til  inleretting  in  a  man- 
nfaelDring  point  of  view  it  the  fulminale  of  mercurr,  now  so  eilensiveir  used  a*  a  pri- 
■ling  (0  the  cap*  of  pereutaion  locki,  Htving  publithed  a  paper  in  the  Jountal  of  Iha 
Kojral  Instil Btiim  for  1S3I,  npon(anpowder(aaeOiJ>KiWDM),  the  result  ^ an  eUborale 
Mile  of  experimeabs  I  was  soon  aflerwatdt  roqncsted  bj  Ihe  Hon.  the  Board  ofOnlnance 
to  make  such  rcaearchei  as  would  enable  me  to  aniwer,  in  a  catisraelorr  practical  manner, 
>  teiie*  of  qnettioiit  npoa  fulminating  powders,  tabaervieut  to  tbe  fuiare  ioirodaciioa  of 
percMsioQ  matkatt  into  the  British  army.  Tbe  following  it  a  verbatin  copy  of  my  re- 
port npoa  Ihe  talqect ; — 

To  Ou  Stcntan/  of  Ou  Board  of  Orimmta. 

"  Sit, — I  have  tbe  honor  of  informing  yon,  for  the  instmctioa  tf  tbe  HoBarable  the 
Matter  Oeneial  and  tbe  Board  of  Ordaanca,  that  the  retearches  on  nilminatiog  mereary, 
which  I  undertook  by  their  desire^  have  been  btoaght  to  a  BalisTaelory  condatioa,  after 
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■  Baarreaa,  dlTcrtlAel,  nd  MCMwhat  ktnnkiu  Mrie*  of  eiperimBBtB.  The  roDowing 
ue  Ike  qnMiitm  •nbnittcd  to  rat,  with  Uieir  mpeeUve  iiuwer* : — 

Qauliam  1.  Wkat  propartioM  ef  UMenrT,  vith  nitric  Mid  and  ileobcil  oT  etnmm 
tli*n«tkt,  wiH  jMi  Ibt  fiMtrK  qotatitTof  pare  rnlminaU  of  mcrcafj  I 

JmtMT.  Ooc  hiwtnd  pwu,  br  waif  hi,  oT  nwrturr,  muU  be  ditMilred  with  a  natU 
baM,ia  1000  pMU  (b1m>  br  wsi«ht)of  ahrie  Mid,«pM.  cr.  1-4 )  and  ih<i  otluikia,  at 
lb*  tomttrralan  oTaboat  I3ff>  Pabr^  BMt  be  poared  fntti  830  part*  br  wrirti  td  ilcobal, 
•pM.  n-.  0-330.— XbA.  eStf  paiMarMKb*leolial,brwet«ht,eaBiiiiial«  lOOObrncaMre; 
awl  lOOD  parM  at  Mch  nilric  acid,  bjt  mifbt,  ewiMitaM  740  bj  ncMnre.  Heiea,  in 
roDBd  Biimbet*,  oae  oiBce  weicht  of  quickiilTW  mart  be  dinolTed  in  7t  os.  neaaarei  at 
Ue  above  d«aioiBUd  airrje  adi^  mai  tit*  rewiltins  tolatiaa  nan  be  poand  iaU  10  ■>• 
■Muam  vT  tbr  Mid  deaboL 

QMt<iM  2.  What  ii  Ibe  mM  eeovcmieal  and  biTc  pioeeM  fbr  eOBdnetint  lb*  maaipo- 
lation,  either  a*  recank  the  Icai  oT  nilMOi  m  aad  raidqam,  or  a«  reqieeti  daater  lo 
tbeopcnUri  alwy  what  it  the  nadieat  and  taTail  moda  oT  Dixiaf  llw  ralminale  iali- 
rnaidr  wiib  Iti  dee  preponioiu  oT  eonHoaa  feapowder. 

Juwr.  TbeMarMirahiaU  bedilnlrvl  iatheacid  iaatilaM  re-.on,tbe  bMkaf 
Vhieh  i*  knaelir  Jaterlail  IM*  a  hm*  balkwn  er  bottle  nf  slan  or  cartbraware,  wben-br 
Ibe  eOeaaiva  fhote*  of  ibe  aiinaa  Rat  dbeaeand  dartnf  the  niaikm,  aii^  ia  a  eo«*Mar 
abla  ■eaaore,  eoad^«ed  lain  liquid  add,  whieb  thMUd  b*  rtMraHl  into  the  rrtort.  Ai 
•DOB  aa  the  mereuTT  ■■  >ll  diwolTed,  and  the  HdolioB  hu  acquired  tbe  pn*erihed  I«b- 
peralure  oT  about  130*,  it  thou^  be  tluirlT  poared,  Ihrouib  a  flan  or  poieHai*  dioaeV 
iato  the  alcohol  eonialatd  ia  a  glen  niatran  or  beilte  capable  of  holdiaa  tMj  t  time* 
tbe  belli  or  the  miml  liqnida.  In  a  few  DMnnl**  babblr*  tf  gat  will  proeenl  froai  ikc 
bottooi  at  Ihc  liqnidi  thene  will  cradoall)  increaae  in  nnmbrr  and  natiitade  till  a  )te>* 
cralfvnncalaiiTCvinmitlna,  oTa  my  aetite  lii*d,ia  «caerated,ntid  the  nlitere eiaaBia* 
a  MBewhal  tmhj  appeeraaee.  A  wtite  Talaarinpo*  fa*  new  man  fteoi  the  oriiee  at 
tbe  matraia,  whMi  ■*  Terj  eoBbuttiblr,  and  mao'  be  anicnd  to  e*eape  rrret)  ieln  ibe 
air,  at  a  diaianee  tnmvti  riame.  Thete  Ahm*  eoewiat  df  aa  elbrrtmi*  ga*.  koMiag 
■Mrcuij  in  MMpeniiiMi  or  ooaibioatiM.  I  hi*e  made  manjr  cxpcrimeBti  wilh  ihe  view 
cT  cnBdMMing  thii  gai,  «r,  at  laatt,  the  mnrfuj,  but  wilb  maairnl  diaadTanlaee  U>  tbe 
perftctioo  of  the  pnicrae  oT  prodneiac  l>iliniaaie.  When  Iba  mM  gat  ip  ttanvniiicd, 
thnrngta  a  gla**  tabe,  iato  a  walerr  aotBliMi  ef  carbonale  oT  tedt,  •  liiirc  oiTde  at 
BCRarr  it)  ao  4oabt,  reeoiercd  t  b*l  the  pmaamoa  the  AroientatiTe  nixlare,  ihooeb 
tliffal,  necenaarr  le  ibe  diopUerment  oT  Ihe  nda  mlntion,  ■eemii  id  obUmel  or  iaipait 
tbe  gencralioi)  at  Hit  fulmiaalri  Ibia  effect  it  ehirflr  injarioo*  loward*  tbe  end  of  lb* 
opentloa,  when  ihe  gareoa*  fi'Bie*  are  uliong)}  imprfvnated  wiib  nltmiM  gna.  Wbea 
Ibia  )*  not  allowed  fi*e\j  U  ewne  off,  a  portim  of  Mbnitrate  or  nitialc  of  raerenrr  i«  apt 
to  be  fixmed,  to  ihe  iajorj  oT  lh«  aeneial  proeen  aad  Ibe  prodnct. 

Ai  toon  ■■  the  eflervercence  and  coneonilMil  elni"»ioa  oT  ga*  arc  obaerrpd  tn  eraet^ 
Ibe  eonlenta  of  tbe  nalTaai  rboiild  be  tarned  nnl  apnn  a  pap»  dmible.Ghrr,  fitted  ialo  a 
gUu  or  porcelaia  Ainpict,  and  wa>h(d  bf  tbe  affnaion  oT  ecdd  water  till  the  draininsi  aa 
kmgMT  reilden  lima*  paper.  Thr  powder  adhrrtng  lo  the  awlraN  »hoald  be  waahnt  oat 
a|^  thrown  oa  Ibe  filler  hf  lb«  help  of  a  liitto  water.  Wbenever  Ihe  filler  'a  UionntUj 
drained,  it  i*  to  be  liAed  ont  of  the  fBaael,  aad  opened  ont  on  plated  copper  m  «toa« 
ware,  healed  tu  212*  Fiihr.  by  utram  or  hoi  water.  Tbe  ftihrnaale,  belna  thni  drinl,  i«  la 
be  p«t  np  in  paper  parcela  of  aboM  100  eraiai  eaeb|  (he  whide  cd'  which  mar  he  after' 
wardi  paobed  awa;  i»  a  tiehi  boi,  or  a  bolile  vkb  a  cork  (topper.  Tbe  eierlleDce  tC 
the  faloiinate  may  be  anccitaiaFd  by  the  following  cbaraelera.  Il  conviiu  of  brevaiib- 
gny  wnall  eryMab  which  iqiarblr  in  Ihe  inn,  are  tranapaival  when  applied  to  a  flip  of 
glaat  adih  a  drop  of  water,  and  riewed  by  traaemitted  ligbt.  Theae  minate  tpanaln 
Bie  caliiHy  •oluble  ia  130  lime*  their  weiiht  of  bodinr  water  i  that  ia  to  wy,  a>  imperial 
pintof  boiliagwalerwilldiMoltveTcra.  M  parefulmiaaie.  Whatever  remaiBsioiJicetc* 
iupuiily.  FroM  thai  •alniioa  bcaniifU  pearly  apanglee  of  Abninate  bU  down  ai  tb« 
Uqaidcool*. 

It  may  now  he  proper  to  abow  wiibin  what  nice  ijtd  narrow  linita  Ibe  beet  proportioM 
of  the  ioKredienti  aanj  in  making  tbe  fabuBaie  of  mercury  lie.  The  (Uliiwing  ars 
(elected  ftnm  anoa^  many  eiperiiacnl*  initilnted  to  detennine  that  point,  as  well  as  Ibe 
BMMl  cconimucal  proeeM. 

1.  AceordiiiK  to  Ihc  formola  tiven  by  tbe  eelrbmted  chemist  Betsdios,  in  the  4lh 
vol,  of  his  "Traiij  de  Cbimie,"  recently  published  (p.  383),  tbe  merenry  Rhonld  ba 
dissolved  in  12  limes  its  weight  of  niirie  aeid,  sp.  gr.  1-379;  and  nlcsfaul  of  sp.  gr. 
0-SM,  smonnting  lo  16  3  times  Ibe  weight  of  the  mercury,  sbuald  be  plured  at  inter- 
vals into  Ibe  nilric  solution.  The  mixture  Is  then  lo  be  heainj  till  effervraepneF  with  tht 
chamctrrittic  eload  of  bbd  appeai*.  On  Ihe  aeiion  becomine  violent,  •leohol  is  to  bt 
poored  ia  fiom  time  to  lime  to  repress  it,  till  adilitional  1B.3  parts  bave  been  em- 
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kMrlf  thin  what  It  neerMiuT,  and  ilKnat  (bnr  timet  the  wdfht  sT  akohol  whMi  la 
hcDrficial.  '  Of  ateohol  at  0-83,  8^  pani  b;  wriahi  ir«  taffleienti  whrrcat  DeruliB* 
freveribn  neari]'  4  timet  tbit  quajiikr  in  weight,  tlioagli  ibe  alcohol  u  totnewhHl  weaker, 
beiaf  of  qk  ar,  0-BSO.  Br  wjag  *aeh  an  excm  of  ijcohol,  maeh  of  the  fulminate  ia 
apt  to  be  revived  into  tlobalea  of  quiektilTer  at  the  end  of  the  proeen,  ai  I  shcved 
Id  tn;  paper  oa  Ibii  lul^cct  publiihrd  in  Ihe  Janrnat  of  the  Roti]  Innlilntinn  two  j^ean 
•BO.  There  l*  no  litlle  haiinl  in  pouring  the  atnibiJ  into  ihe  oitrie  tolnlioB ;  fiir  al 
•■ch  tlTMion  an  etpTotive  blsu  lahn  plice,  whereai  bf  ponrin;  the  Mlatk«  into  the 
•Icohol,  at  wiiiial)}  enjoined  bj  tbe  Hon.  Mr.  Howard,  Ihe  inventor  of  the  pmeeiv,  o» 
danxcr  whaterer  ii  incurred.  100  parti  of  merenrr  treated  tn  the  wa^  reeMnneaded 
hf  Bcraeliui  aBbtded  me  onljr  I U  parU  of  fblmloaie,  inttead  of  the  130  obuiaed  br  ntj 
maeb  more  eeoaumieal  and  wA  prapnrtloiu  and  proeen  from  lb«  tanw  veighi  of  laiek- 
•ilTer.  ' 

2.  If  10  parlt  of  nitric  add  of  ip.  tr.  1-379  be  nted  Ibr  dinohriaf  I  of  qniduilTef, 
and  if  M  puit  of  aleahol  of  ip.  fcr.  0-85  be  therealUr  mlieil  with  Ihe  lolalioB,  tbe  pro. 
dact  of  inch  proporiioni  will  either  he  not  (tannlar,  and  tberefure  not  fiilmiMdiag,  m 
M  wfll  b«  partJallT  eiannlti  aad  paniattT  paWeraleot,  hetni  a  miitare  of  Aiimiaaia  and 


A  vinmnit,  liillt  ti-oe  AilainMe  it  feaetaied  |  bat  maeh  of  .be  mereaty 
icmilni  in  the  aEilnhted  aleoholle  iiquid. 

3.  If  Ibeakohdbe  poaredii  nieeetiire  poitloMi  and  of  proper  tlreacth{tp.ffr.0-8t), 
biM  a  proper  nitric  loluiion  of  Dierearr,  tbe  explotire  actioa  which  aecompaalet  each 
affatloD  disfipaiet  moth  of  the  iloihol,  and  probablr  impair*  the  acid,  to  that  tlw  tab- 

'•cqncDt  etbereous  fermentation  it  defeetiTe,  and  Mile  gnid  ftaJailnale  it  fbroed.  Fraa 
100  part*  or  mcicnrr  mbmitied  to  thit  trvatment,  I  ofatained  in  one  eiperiment,  careflillr 
made,  onlj  91  |«ri«  or  a  powder,  which  wai  Impalpable,  had  a  eream  eo\ar,  and  wat  not 
explotivt  either  by  heat  or  percuttion. 

4.  When,  wiifa  100  part*  of  tnerenr*.  SW  of  nkrie  aeU  of  tp.  fT.  1-STft,  an  cnplored 
with  6M  of  alcohol  <^  tp.  gr.  '846,  do  fbbniniie  whatever  it  geaerated. 

5.  When,  with  the  proper  propnrtinnt  of  mermrf,  acid,  aad  aleobol,  the  proeoa  it 
advanced  into  a  pmper  ener^  of  fermentative  eommutlon,  if  the  malratt  be  inmerted  it 
cold  water  to  oi  mareriaQir  to  represt  that  aetiofi,  Ibe  prrceti  wUI  be  impaired,  and  will 
lorn  out  nHimataitj  defretive  both  at  to  Ibe  qnantlljr  aad  qoaiii]'  of  the  fulmiaale.  It  it 
tbererore  evhlent  that  a  eertala  eaerajr  or  vivacity  of  ettieriMtiot  It  ettenilal  In  tbe  fbll 
•nceett  of  tbit  cnriooi  proeett,  and  thai  anything  which  Aedit  il,  or  obttraett  Itt  takJBf 
place,  b  injurioBt  aad  to  be  avoided. 

.When  mj  proportiona  are  obeerved  In  miking  nilmtnattnf  merenrT,  mmewhat  leal 
than  one  foDrth  of  the  nilrlc  acid  n«ed  in  making  tbe  totatinn  renmini  in  the  alcoholic 
Buiinre  alona  with  the  rhlminate.  When  other  proportloai  are  lakee,  maeh  more  acid 
lemaina.  Thit  acid  It  sol  recoverable  to  any  nteftal  or  economical  parpoae,  nor  it  tbe 
alcohol  that  i<i  auiKlited  with  it.  Miar  dlilillationt,  wllb  rariunt  reatenti,  have  led  ■• 
lo  this  practical  eoaclutioo.  To  fact,  When  the  proeett  it  awit  compleie,  it  deterlbed  ia 
Ihe  firtt  paruraph,  the  alcoboI  b  entirely  and  pnifltab1]r  eni^ed  ia  etberinUun,  aa 
feaerating  fulDtinie  acid. 

I  have  midr  a  arriet  of  anatjtical  experimenlt  on  IheparernhninateoT  tnereary,  with 
Ihe  view  of  detrriDinins  itt  compoailkin,  the  qnaaiily  at  quichtitver  pretent  In  ft,  and 
conteqnFntlT  the  loit  ofm^reorr  In  tbe  operatloR.  I  hare  ilaied  that  uyaiaximumfro- 
dnct  of  foluiinate  rnrm  100  gr*.  of  qnichillver  it  130  gri.  Oeeationalfjr,  rron  tlicht  dlT 
fenneet  in  the  te'mpcratnre  of  the  mltlare,  or  the  amUent  atmoiphne,  3  grt.  Icm  may 
be  obtained. 

A.  I  dittofved  130  gn.  with  •  gentte  heat  in  nmrlklic  acid  contained  in  a  tmall  matiai^ 
•ddiBK  a  few  dmpa  of  the  nitric  to  quicken  the  aolDtlon.  On  evaporatinii  it  to  dryncta, 
with  mncb  cm  to  ivaid  volililiiatlon  of  tbe  nJl,  I  ohtalnH  I9B  grt.  of  eono^ve  mh. 
limite  or  bi^^bloride  of  tnercory.      But  125  gn.  of  tbit  U-ehhride  contain  oaly  9I-] 


a  retention  in  the  resldoary  liquid  of  tome  of  thet«  8-9  partt,  oat  of  the  100  originaUr 
eniplojed, 

B.  In  annlher  eiperimnt  fer  analjilt,  130  gt«.  dinolfed  aa  abore,  were  IhmwB 
down  by  carbDoale  of  loda.  93  gn.  of  Mack  otyde  of  inereurr  wcte  (Alalned,  wbieh 
are  equivalent  to  91-2  gn.  oTquicWtrcr;  aK>rdiag  a  conflnnMioB  af  the  proccding 

C.  130  Kia.  tit  falminate  wen  dittolved  In  tUOBg  morialie  acid,  and  the  tolatioa  wat 
deeomi<«ed  by  eryiltli  of  prolo-mnriate  of  tin  al  a  boiling  tempeialare.  The  mermrr 
wat   prcciinuted  la  globnlet  lo  incb  anoant  ai  Is  verfiy  Ibe  two  precediag  uptr- 

Bcgardlngfiilinluteortiiercnrjrat  ■U«yaiiat(^lM  i^«  a  cuapondof  ant  ttam 


■1  compoMtko  Is  ba  u  foUovi,  fajdrggBti  baing  th«  ndLii  oi 
1  pruDMoTCTKiicorFiilmiDlc  Acid  =  MXl3=M  H 

Daataxjdt  atUeremr s=  CIS  IS 

S84  100 

Ai  thw*  184  pwta  of  MnuDkla  eonUio  tOD  of  quidHilTsr,  «n  lit  pwin  of  fnlminrta 
will  ttmtain  100  of  qnichailrer.  WheBoe  it  ■ppMre,  tlwt  vhrn  on);  ISO  pxrti  of  h1- 
MiMle  out  be  nbtkiiHtd  in  prwtie*  from  100  of  quickslirar,  8}  parts  of  quicfcfikcr  ovt 
•r  tha  100  Bra  nnprodooLva,  tb«t  is,  are  aipendnl  in  tha  etheriiad  fna,  or  Ifft  in  tb* 
raiiduary  aridulnai  liquid.  By  tba  abora  ezperimnilal  »ii<I  tbaorFtiCal  anBlysia  SI'S 
urta  of  qaicksilTpr  antar  into  the  oompoailioo  of  180  parta  of  Inw  eryatklline  fulminata. 
The  txMnjAett  •McnUoM  ban  axhihitad  batwaan  Uiaorj  and  pracuea  reatorea  areiT 
dikkiw  cf  duata  aa  ta  Iha  acnnc)'  of  the  ■talemaiia,  100  Mtti  dT  fUbnwaM  MB- 
•btoT— 


100  0 
Qwtfias  3.    Ml  Ibe  in*  or  vapor  pradaeed  br  Ibe  infiammatioD  of  Ibe  fblmiBate  of 
■Mrcary,  wben  anabiitd  vith  ■  pMtio*  of  CBap«>wdcr,  be  coaiideicd  ia  iti  Daiorc  eon^ 
ttva  of  iniB  or  bcaM  T 

■Auvfr.  I  hBTe  •oggeued  lo  BIr.  LovHl,  of  Waliham  Abb«T  vorfcn,  that  the  (U- 
nlaaie  maj  b«  piobablr  dilnlnl  moat  ailvaataieouiiJj  willi  apiril  Timiah  loaile  of  a. 
praper  eowialeace  bj  diMuliuiB  aaDdarach  ia  aJeahoL  Whta  well  miied  witb  thif 
varaiab,  a  iniall  droy  of  ibe  niUnia  wilt  tuffiee  br  priming  caeb  copper  op  or  duei 
Bad  B«  (he  ipirii  eraponiea  iBinediiielj,  the  fulmioale  will  be  fiied  lo  the  copper 
beroad  iba  ruk  of  (bakiaf  at  wacbiait  awaj.  Ob  ibe  CoaUanil,  tJaeture  of  bmjamia 
I*  BBcd  fur  Ibe  tanw  parpoae )  bai  aa  that  balaamie  reaia  leate*  in  eombaiiioa  a  toIb- 
■inooi  eoal,  whieb  aaadarach  doea  aoi,  Ibe  laiirr,  which  is  Ibe  main  coaMitiml  of 
tpirit  nraMh,  mcow  beiuar  adapted  fot  tlu*  pnrpoK.  Il  is  suScirntlj  combuiiible,  tad 
nay  be  fei  made,  bf  a  due  proporlion,  to  toAen  the  tiolence  of  ihe  ezplusi'c  mereoir 
on  Ibe  aipple  of  ibe  toaeta-bole.  fulminate  prrparcd  bf  mf  ronoula  hai  no  corroaire 
InBuenee  wbaUoevcr  o«  iroa  oraleeli  and,  therefore,  if  lueh  a  medium  of  applfin;  it,at 
I  hare  now  lakea  leave  In  sofKrat,  ahoolil  be  foniid  lo  auwer,  bU  fean  on  Uie  aeore  ef 
eorroaiuB  mar  fbr  ever  be  set  at  rest. 

Qau-faa  4.  How  Ibr  ia  Ihe  mixtnre  (of  Iblminale  and  gunpowder)  liaUe  to  be  affected 
itj  Ibe  iKHalore  of  Ihe  almoaphere,  or  bjr  the  inlruaioD  of  waier;  and  will  anch  an  acci- 
dent adeel  its  inllBmniabilii]>  when  dried  agala  I 

Jnrwr.  Well  made  Iblminale,  mixed  with  funpowder  and  ntoislened,  andeifaea  M 
cbanKe,  nor  it  il  apt  lo  gel  dclerioraisd  bj  lieepiMt  anj'  length  of  time  in  ■  damp  climaU 
or  a  batf  ttmnspherc  launersioa  in  water  wuoU  be  apt  lo  wash  Ihe  nilre  out  of  the 
pvlverinci  hot  Ihit  resalt  would  be  pfCTcnled  if  (he  maleb  or  primin;  miitare  were 
tifaeted  or  broof hi  lo  the  paalf  eonsisleaee,  not  wilta  water,  bnl  npirlt  varnish.  Sod 
deloanting  cafit  would  be  iadeolnetihle,  and  misht  be  altetaatelf  tnoisiened  and  diie4 
without  injary. 

Qasaltoi*  5*  b  It  al  all  probable  Ihat  the  eompoailion  would  be  tendered  more  inlaai- 
BaUe  or  dauKroaa  of  nte  bf  Ihe  heat  of  tropical  elimales  I 

.Asircr.  No  elavaiioa  of  IcMperatnre  of  an  almoapberie  bind,  compatible  with  hn- 
nan  eiisipnce,  could  eanse  spioaiaaMM*  conbutlion  of^  the  fulmioaiing  merturr,  or  tba 
detonaiin^  matehea  made  with  ii.  Ia  fact,  itt  exploain  tmperataie  ia  to  high  aa  3ffP 
of  Fahrenheit's  scale,  and  no  inferior  beat  will  cause  itt  detunalion. 

Qawioa  6.  b  the  mercurial  vapor  or  gas  arising  from  the  igoitioa  of  a  great  number 
of  primers,  and  combined  wiib  tbe  tmobe  of  gnnpowder  in  a  eonfiaed  tpaee  (as  In  the 
ease  of  troop*  in  eloM  bodies,  tquarai,  eatcwalct,  kiH.),  Ukel)'  In  iu  natote  to  be  fouad 
pi«jadieial  to  hninan  health  t 

Aumr.  I  have  eiploded  ia  rapid  tueeettion  of  portions,  tOO  grains  of  fulminale  ol 
■etcorj  (equivaleal  lo  300  or  400  primer*},  in  ■  cloae  chamber  of  small  dimension^ 
■witbool  eipericaeiac  the  ilightest  iaeonveaienee  at  Ibe  period,  or  aflcrwardi,  ihonfh  m; 
bead  was  sunvnaded  b;  the  v^ort  all  Iha  tine  of  the  operailoo.  These  vapor*  are.  ia 
Ibct,  so  hmvj  that  thef  tubaide  ahnast  immediaielT.  When  the  (bliniaate  niird  with 
pulTrrine  is  exploded  in  Ihe  priowr*  bjr  eoodenaad  maates  of  tioopa,  the  roerenn'  *iB 
•aaae  do  injarjr  ui  Iheir  bealib,  nor  lOOtb  part  of  Ihe  deleterious  impression  on  weak 
lunga  which  Ihe  gates  of  exploded  KBUpowder  might  tj  pottibilil]'  inflict.  These  icaaea 
are  all,  Uuajtiicalijf  apeakiag,  aoxiont  to  retpiratiob )  such  as  carbonic  irid  gaa,  aiol^ 
carboreied  hfdrogen,  aod  anlphuretcd  brdrogcn,  n  deadlf  gaa.  Tel  tbe  nldlcr  wba 
Aaald  bemji  aaj  fear  of  sonpowdor  tmolu  wwild  be  an  object  of  jutt  ridicule." 
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b  t^e  (bllovliig  Septenbet,  I  tstenUA  Tor  4be  Bnanl  of  Ordnance  ■  wt  oT  eijied. 
■mU,  complamcoiarj  to  Ibcwe  oT  Ih«  mrmoir,  vith  Ihe  Tiew  of  ucertaininii  the  b«M 
nwiaeT  of  proteclUf  the  fhlKinUe  vbra  applied  to  the  coiipcr  eaiw,  rmni  belaf 
detached  ij  carriage,  or  aliend  b}  keepjas.    The  TolIawinK  were  nr  reniln  and  cmi- 

"].  Falmiule  of  meJODiT  lootUMEd  npoa  copper  it  ipccdilf  drcompoacd  h;  the 
•Dperior  affinity  oT  the  copp«r  OTer  mtTtnj,  for  oifRea  aod  ralminic  acid.  Dryneat 
U,  Ihercrure,  esMalial  to  ttw  pnsemlioa  oT  the  ralmiaate;  and  hence  cliarenal,  which 
ii  apt  lo  beciA*  noiM,  iboiild  Dot  be  ialraduced  into  petcuHon  caji*  deitinsi  fur  aisMiil 

2.  An  alooholie  aolation  of  aaodaracb,  eoRiniMl)'  called  ipirit  raraish,  acU  power- 
(bll)r  on  oD|>pcr,  with  the  pmlaction  oT  a  ereen  e9ore*cene^  «)iioh  deeomrccci  Tol 
KkLnate  of  mereuir.  Imleed,  Nndaraeh  eaa  deeooipaae  the  aali*  t(  eoj.per.  li  >t  thera- 
fiwe  ill  adapted  for  allaching  the  rulminalE  to  copper  caps. 

3.  An  alcoholic  aoliilioa  of  ahellac  acta  oa    copper,  thon^  mora  Teeblf  Ihaa    the 

4.  A  wdiiliDa  or  tnatlic  in  vJriti  «f  lorpentine,  whrlher  aJone  or  mixed  with  fulm^ 
Bate,  hai  no  action  whateveron  brifhi  copiier,  bni  protect!  it  from  bein^  taraiihal.  Snek 
a  rarniih  ii  very  cheap,  dries  readiif,  adhem  itrongly,  terecDtthe  fulminate  IVom  damp, 
and  doea  not  impair  or  eouDleniet  iti  dclonniln*  powen.  This,  therefore,  i*,  in  myopiB* 
ieo,  the  fittetl  medium  lor  attaching  Ihe  rolmiDale,  and  for  aofiening  the  force  of  in  inr 
puliion  in  any  degree  prcportional  lo  the  Ihicknen  of  the  Taniih.''  - 

Fulminate  of  mercury  ii  obtained  in  white  Rrains,  or  ■hart  needlea.  of  a  dlkr  Inatre, 
which  becoawgray  upoa  eipoMre  to  lirhl,  and  detonate  either  by  a  blow  oral  ■  beat  nD> 
4er  3TC^  F.  i  with  the  diKntagement  uraiiile,  carbonic  acid,  aa  aba  oTaqoeaiia  and  mar- 
eurial  rapon ;  to  Uie  auddca  formation  of  which  i aaeoui  prodocts  the  report  i*  doe.  It 
deliMuile*  ereniu  •nwittconditioD;  and  when  dry  it  explode*  readily  when  itrnek  beiween 
two  piece*  of  iron,  ktt  aa  belweeo  iron  and  boinie,  with  more  diOicalty  beiween  marble 
and  glait,  or  between  two  turface*  of  marble  or  slau.  It  la  hardly  ponible  u  eiplode 
it  by  a  blow  witb  iron  npon  lead;  and  impoaiible.by  atrihins  it  with  Iran  apDit  wood.  It 
foliniaatet  eaaily  when  rnbbed  bctween^two  ivooden  nrfaeest  leM  n  beiween  two  of 
Barbie,  ,lwo  oT  iron,  or  one  of  iron  against  one  of  wood  or  marble.  The  larger  its  ery«> 
tall,  the  more  apt  they  are  to  explode.  B;"  damping  it  with  3  per  cenL  at  water,  it  bc- 
Mmei  Icn  fulmiaatiagj  the  part  of  it  atrack  iilll  explodei  with  a  proprr  bln«i  bnl  will 
tiot  kindle  the  adjoining  portioa.  Tbnagb  moistened  with  30  per  cent,  of  water,  it  will 
oecaiinnally  explode  hj  triluimlion  beiween  •  wooden  mDller  and  a  marble  tUb,  but  only 
to  a  anall  extent,  and  ncTer  with  any  danger  to  the  operator.  When  an  oaneeoTit,  laid 
npoa  the  baltum  of  a  ca«k,  il  kindlij,  it  atrihea  a  nmod  hole  down  Ibrongh  it,  an  if  it 
bad  been  eiposed  to  a  faar-pound  ihni,  without  aplinterinii  Ihe  wood.  If  ■  train  of  ful- 
minate of  mrrcnry  be  ipread  upon  a  piece  of  paper,  covered  with  boric  loose  gunpowder, 
in  explodia^  the  (bmcr  the  latter  will  not  be  kindled,  but  merely  scattefcd.  When  gua- 
. powder,  hwwerer,  li  packed  in  a  cartridge,  or  otherwise,  il  may  be  certainly  kindled  by  a 
perenasion  cap  of  the  fnlminaie,  and  more  completrlj  than  by  a  priming  of  (UDpowder, 
0|  pails  of  gunpowder  exploded  hj  a  percussion  cap,  ba*e  aa  equal  pruiecllle  furce  as  in 
exidoded  bf  a  Bint  loek.  If  wn  add  to  this  economy  in  tbC'Chanra  oT  the  barrel,  lbs 
Mriag  of  the  powder  for  priming,  the  adTsnlage  in  military  Krrice  of  the  pcreniaiaa 
tyHcK  will  beeoBW  eoaspieoous. 

The  French  ealealate  thai  I  kilogramne  of  mercury  wiU  Oirnish  IJ  kil.(!|  lbs.  nearly) 
of  fnlminaie,  which  will  be  safficient  lo  charge  40,000  percassion  caps.  For  this  pur- 
pose they  grind  the  crTSlalline  sail  aling  with  30  per  cent,  of  water  opon  a  marble  laUe 
with  a  wooden  muller;  miiing  with  every  10  parts  of  Ihe  fulminate  6  of  Rnnpnwder.  A 
eoniiMcnl  dough  is  ihns  obtained,  which,  being  dried  in  the  air,  is  ready  (br  introdnciog 
into  the  boltonts  of  the  copper  caps.  One  quarter  of  a  grain  oif  the  fulmiaate  is  said  to 
bs  fully  safficient  for  one  primiag, 

Mr.  LoTcll,  of  the  Royal  Manufactory  of  Amu,  has  lately  executed  a  series  of  expert 
nents  apon  priming  powders.  His  trials,  which  oeenpted  "early  IS  months,  were  madt 
tor  Ihe  parpoee  of  ascertaining  what  is  Ihe  ailrantaEe  In  point  otjbrct  obiained  by  using 
pereasiion  primes.  He  had  anticipated  some  extra  energy  would  he  imparled  to  Ihe 
charge  of  powder  in  the  barrel,  because  he  had  repeatedly  proved  that  a  good  strong  cap. 
•iplwlcd  by  itself  on  Ihe  nipple  of  the  musket  (without  any  ehartte  of  gunpowder),  wilt 
«xert  sufficient  forte  npon  the  air  within  the  barrel  lo  blow  a  candle  oui  at  a  distance  of 
12  feel  from  ihe  mnzile.  He  eoaeluded  also  thai  stopping  Ihe  escape  of  SuiJ  fnim  the 
.veot,  a*  is  done  by  the  cap,  would  hare  some  effect,  but  he  attributed  most  to  Iht  quick- 
aess  and  energy  with  which  the  powder  of  Ihe  charge  is  ignited  by  Ihe  vivid  stream  of 
Same,  Reneralsl  by  the  percussion  prime.  The  trials  were  made  from  one  and  the  tame 
barrel,  having  a  percussion  lock  on  one  side  and  a  flint  lock  on  the  other.  The  balls  were 
Bred  against  Aoslen's  recoiling  target,  a  very  delicate p&goms/er,  beginning  with  a  charge 
af  ISO  grains  (the  prcaent  musket  charge),  and  descending  by  10  graiaa  at  a  time  (irinf 


dMramBngbr  10  P*^  >*  '^  "■*  <'"■*  >0  mnida  vHb  mA  waigbtl  down  to  BO 
fimliM,  Tka  umMm  ■■itwt  t)M  A»trmt»  of  tiroa  U  auli  redocikia  hi  ta*  diarg*  rny 
MtuCwtoritj,  uid  the  fmuIi  of  dM  wbule  averap  «u  diat  884  ptuti  of  (unpowdtf 
flr«d  tn  pareuako  »ra  aqial  to  10  pMta  Sred  fay  thtt  flbrt. 

To  and  nut  whit  Brt  of  libertiM  migbt  Im  taken  with  fulminate  of  mscary  ll 
hai>dting  it,  be  placed  I  frafaw  ca  an  annL  putliiis  the  «nd  of  ■  «4«t4  p«ndi  gfXW  on 
lh«  (op  of  it,  ud  wMIe  SB  plaord  be  eornred  the  (blainaw  over  vith  a  drwfim  of  dij 
xunpawder.  He  then  ignited  the  ftdmliiaU  bv  a  blow  on  the  pnncfa  with  the  bammar, 
but  not  a  gnun  of  Iba  ctiapowder  wm  llgtited,  thaiigb  it 'was  bhiwn  thmt  in  aO 
dirvctione.  Ua  ibn  placed  a  train  of  fulminate  at  tliiek  ai  a  qoill,  and  atxiat  (  fact  iaag, 
OB  a  table,  and  covered  it  urer  eotlrriT  with  gmpcrwder  except  ahiiit  an  beb  at  a 
mn ;  tiin  he  lighted  with  hot  Iron,  wbni  the  wbvie  traio  went  off  with 
grain  of  the  gunpowder.  whiA  b«  ewwpt  togMber  and  blew  up  after 
matrfa.  Be  then  took  a  tin  box  eoataiiiing  BOO  o>pp«r  oapa,  made  a  bole  in  the  liip  of 
the  b«t,  and  thioogh  tbii  bole  ignilad  on*  of  the  capa  la  the  mUdle,  hj  mmm  vl  Ibt 
punch  and  bamnNT  r«  the  outiide ;  unlr  two  other  capa  betidM  the  nne  Mrnck  ezpkideJ ; 
M  injury  vaa  HHtabiwI  hj  tha  renauider,  except  bwtif  diioolonred.  Ibk  be  tried 
repntuHll/,  and  alwaja  with  the  Mtna  bmd  of  retub,  never  mora  than  S  or  4  oapa  t^ 
ploding     Ha  then  made  a  itert  ramuw  red  bot.  and  twaaad  it  tbrawtb  lb«  hah  In  tba 


hTi£  a 


imcogat  tb«  «Bpa,  but  It  mIjt  ifirited  tbem  where  the  Iron  rame  b  aetn^ 
tb«  ptkniof  oompoaitloti ;  wbm,  hnwerer,  he  placed  a  f«w  graiot  of  nn- 
I  BtDoig  the  eapa,  tb«  bot  iioo  lighted  Ihia,  and  prodaoed  a  fluw  that  Uew 


frame  tfaotwutda 
tit  brtbaUl 


re  cconeded  wiUi  tl 


■ctnadj 


.  when  aoj  earlridna  were  cconi  ,.    . 

let  MM  and  all,  were  blown  np.    The  Mune  of  the  AilmniMs  i«  tbenTwe  h*- 
tint  being  ao  rtrj  Mbereal,  it  reqofa«a  hr  making  primea  in  admixture  of  mmm 
ibie ntattar,  a*  antl)* gwipowiler,  to condenM nr  modiff  the  Hame. 
rOLMUriO  AOID;   {AtU  /nbminifiu.   tr.;  XtialluMrt.  Oeim)   ia  the  explain 


n 

k 

r 

an-niariuble  chemied 


the  nllB  <if  the  latter  piwtin  nu  (ietoa■^ 
ing  properly,  and  aKird,  h>  their  decom- 
pwitiuD  bj  an  «K^ml  acid,  ammonia  with 
carbonic  add ;  wtile  thora  of  tha  fcnncr 
afhrd  ammonia  and  pniHie  aeid.  AQ. 
atlempti  to  inwlate  Ailminio  arid  hare 
erorMl  nnanoreaaftil,  a*  it  pxplodea  with 
the  i>lightc*t  deminpnfing  furoa.  It  eao- 
datu,  bji  weight,  of  S  primal  of  carbon, 
I  of  aiota.  and  1  of  iTxjrKni ;  or  of  two 
ntlumei  of  carbonic  add.  and  one  of  aiola 
When  two  diStrent  bndin,  lika  the  abov^ 
hare  Ibe  nme  anmpodtion,  they  b«  mii 

FDMIOATIOIf,  u  the  emplorment  (/ 
fbmei  or  Taponra  to  purify  artirfea  of  ap- 
parel, and  good*  or  ajianmenia  aappnaed 
to  be  Imboed  with  aoinB  infretioiu  or  ant- 
tagiiHW  poiwin  or  rumeh  The  Tapnura  of 
;  the  Aime*  of  burning  (olphnr, 
n  of  gunpowder,  bare  been  long  j 
d  and  pmotieed,  but  the^  haTO  ia 


vinenr,  the  „ 

plnrion  of  gunpowder,  bare  been  long  pr*- 
acribed  and  pmotieed,  but  the^  haTO  ia  all 
pnibabilhj-  lillle  or  no  rtSaiej.  The  dif 
fniion  of  neb  powerful  »g>-n(>  ai  <btiaina 
gafv  nnriaiic  acid  gaa,  or  nitric  and  va- 
ponr,  ibnnld  akinr  br  triiMcd  to  §at  Am 
deirtmotion  of  nmbiGe  dBnnk 

FUR :  fee  Pilhit. 

FUKITACE:  of  ASSAT.  UbiIw 
An*T  1  have  referred  tn  a  fiiriMfle  «n«l 
atruetad  by  Meain.  Aitfi7e  aiid  d'Aiori 


russLoiu 


nt  to  it,  fer  nuHinc  tho  heat  rapiilly  to  tlw  pnip«r 
M*  high,  and  li  lucliti*  wide,  nuJt  cjf  pollerj  or 
purtttl  apoo  K  tablo,  harju);  x  pair  of  bcllowj 


WMdlEiTM 

Migiiullj'  a  email  pair  < 

litrifjiny  {jllch.    Th«  Taniaca,  17^  it 

fliw  day,  u  rf^pmnnlail  ^f,  48L,  auppiirtad  apoo  a  tabla,  harju);  a  pair  o. 

bsDcath  iL    Ttw  laboratory  is  at  &,  mo  blaw-frips  of  the  ballawi  at  d,  with  a  Btop-cuck, 

and  tbe  ilomo  Li  iiinuDuntad  by  a  rhuiiNj  a,  e,  in  wfaow  lower  part  tlwre  n  an  iiptniiiig 

with  a  (liding  dour,  fur  tlia  inUDdaotiiHi  of  tb«  dareoal  fael.    Tb«  fuman  ia  tormvii  in 

thrca  piBCU ;   a  ikinie,  a  bixlT,  awl  ao  aib-pit.    A  pair  of  tonga,  a  Mitkinv-biiok,  and 

wpel,  are  •eeo  to  the  right  hand,  and  the  plan  of  Itn  itone-ware  grate,  pwraeil  with 

ooaical  bidga,  aacl  a  pohvr,  ara  aaon  to  Eha  lrIL_    Thia  grate  auiu  the  fumaott  n-pra- 

aaolnd  under  Aaajit.    Tbit  fiilUiwiug  ani  MKoparative  eiperinwoti  made  h<f  maant  et 
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ID  averagB  in  11^  ininul«a,  and  not  much  tnora 


*ay  fumaee  duweil  the  Martdard  to  be  919  Ihnuaandtha. 


■tuppem.    A  (mall  p<nla<tal  may  be  ibtsn  > 


1  the  nuJdle  of  the  grate,  to  nipport 


AaaAT  :  Bmb;  Coppia;  BrAfoaATioH  ;  Iboh  ;  MrriLLDBOT  ;  Oan;  SiLTia  ;  Tm,  Ae. 

FUR-SKIN  DRBSSINQ.  Fnr-«liiiu  are  uaually  dreaded  b^  placing  them  in  their 
dried  Male  iii  tub^  vhvra  they  nrvdeno  a  treadint;  oparatiun  with  tnen'i  Teet.  until  Ibey 
•rs  (ufBciently  soft  and  bend  uuily.  The  ihiii*  if  bir^  are  wwn  up,  the  fur  being  turned 
inwardi;  but  if  ainall  tlfiaa,  inch  ai  ermine,  are  being  dreaeed,  they  require  no  Mwing. 
Thia  wivliig  ia  preparatiiry  to  the  grivaing  with  butter  or  lani,  and  la  intended  tu  prutect 
the  fur  fniin  the  greaae,  and  to  prumote  the  aoftening  in  ihit  auccceding  treailinif  iwra- 
tion.  The  akin*  ara  next  wett«<l,  and  Uieir  fleih  ia  removed ;  or  they  are  fluahed  and 
theD  hunic  lip  lo  dry.  Tbtiy  are  again  auhjeeted  to  treailing  in  tub*  Dontainin^  aawduat; 
and  aTiervaida  in  tub*  ormlaining  plaater  oF  Paria,  or  whitening,  aprinkled  between  the 
ikinL  lliey  are  then  bual«n  with  a  atiek,  and  onmbed ;  wlien  the  dreaiing  i*  eompjetad. 
H.  nrrrs  liiirion  prupnaea,  in  hia  pal*nt  of  June.  tS4S,  to  aoften  the  akin*,  not  by  tread- 
ing, but  by  beating  atocka,  uf  a  oon«tructkin  like  the  fulling  mill  Tliey  are  next  aewn  up, 
and  agetti  fulled  in  a  atrong  raaael,  where  they  are  forced  upwardi  by  the  bealera,  luruM 
OTer  and  rirer,  anil  tbua  apMdily  aoftefwd.  They  are  now  Upehiid,  and  then  returned 
(o  the  bentin);  atooka,  and  mahogany  or  other  aswdiiat  ii  aprinhled  upon  the  fur.  twfora 
the  beatinit  la  renewed.  They  are  neit  pUeml  in  a  heated  burel,  fiirnithed  within  witk 
radial  pin*  fur  turning  the  goiids  OFer  and  over,  in  onier  that  they  mny  be  acted  upon  by 
variaua  <)ry  aitbatancea.  which  are  thrown  into  the  baml.  and  absorb  the  fat  IVmn  tli« 
akin*.  Through  the  hollow  ahaR  of  th*  barrel,  ateam  ii  hitroduced.  whidi  heata  tba 
•kina,  aotleniiig  the  fHt,  whii-h  i>  then  abaiirbed  by  nad,  fl<inr.  or  any  other  daMccative 
powder.  It  ia  proper  to  take  the  ahiiii  out  of  the  barrel  froni  lime  to  lime  to  oomb 
tbem.  Such  aa  have  Iwcn  aufDciently  acted  upon  may  then  be  aet  aaide.  Thuj  Ki 
freed  fniin  the  duat  by  being  aubjeeted  to  a  grated  cylinder  ir  -  -"-•-  -'  — '-'■ 
then  orimbed  by  hand.- 

FUStiL  OIL  i*  the  Oeinnan  name  of  the  oBeaite  amelling  oil  whidi  exiata  in 
■kobiil,  a*  diatilted  fhHD  Ihe  l<>nn«nl«d  infuaiona  nt  malt,  and  euro  meal  of  alt  kinda^  a* 
also  fmm  the  fermented  wash  of  potatoe^  and  of  baota.  Ac  A  like  oil  occur*  in 
ihe  alcohol  diatilled  from  the  fermeuted  must  of  gmpea,  and  tbe'Juicea  of  tntny  aweet 
fruit*.  Thia  oil  is  Dnt,  however,  identical  tmnx  theee  aeveral  aourrea;  aa  nuy  indeed  be 
inferred  fr<im  the  dirersity  in  the  llaTinin  of  the  diRbreat  liqaon.  But  they  all  Airree  in 
boitig  somewhat  1e»  vnlaiile  than  watfT.  and  therefbra  make  tlieir  appearance  chiefly  in 
the  a)iiiit*  tnwanis  the  end  of  the  diatilatiun  proco*.  It  ia  to  the  prc'wnce  of  thia  c^l  that 
the  milkinew  of  ihe  laal,  anil  aim  aometiraes  of  the  firat.  pnTtiofis  of  the  apirit  that  cnma 
orrr,  called  feinla.  owe  Ihetr  npaleneenee  and  thnr  penetrating  odour.  When  the  milky 
fluid  i*  re-llMilled,  alcubul  and  water  Srat  paae  over  with  very  little  nil,  but  if  the  heat 
of  the  atilt  be  moderate,  the  oil  may  be  made  a  reaidnum,  and  obtained  in  a  tolerably 
voneentrated  atate.  "Hie  oil  fmm  putstiiea  was  firat  anskied  bv  Dumas,  and  wa*  shown 
bf  him  to  be  composed  of  tS-i  per  cent  of  carbon.  llS  or  hydrogen,  and  tS-i  ot 
Mygen ;  aocording  to  tha  (bmola  O»Hii0,  HO.    It  biduDg*  therefore  (o  tba  daa  of 


X  of  rotation,  and 


8H 


FUSTIAN. 


■leohii]*,  one  whnM  mdioal  i>  0,aH,„  or  mmfU,  ud  it  an  tmjl  oiyhjdrktai  jort  •■ 
cunrarm  almhul  ii  mi  myhydnleuf  ethj'la.  T^  potato  UDvleipirit  uktiilnurleMflniil 
of  an  Mrid  burning;  t»*lt,  luul  nr  ■  muat  ofh^'ra,  penetrating,  durabl*  imeU.    Whaa 

tha  T*piiur  of  it  ii  icliftled  it  pniducM  wi  oppraMiT*  naiun 

'  "  It  hu  ft  piiimiiiui  H^on  on  the  uiiinal  lyMctn. 


:«1  ii 


lu  a  poumuiui  H^oa  m  the  uiiinal  lyMctn.  Br  oijdiiing  amenta  it  ii 
Taleriaaic  (Baidrian)  add.  AecDTding  to  Balani  the  amjle  iprit  occun 
„  ..  ..  mwnlhic  ether  in  the  oil,  which  coDtauiiDatoa  braodj.  and  u  pmb^il; 
darivnl  friim  Iho  hiitka  of  the  grape*.  Thia  nodau*  tpirit  eiiiti  ntaat  tiyaadmallj  ia 
the  wbiaky  of  midt.  and  eepiKiull  v  in  that  from  raw  grain  ;  and  is  now  an  artiale  of  ODO- 
uderalih!  «le,  Iwing  lund  to  bum  in  lamp*,  to  dueolte  copal  and  other  neiu  br  var^A 
makii^t  and  other  purpotca. 

BeHdea  ibia  liquid  amylv  apirit  eom  a[Hrita  oontain  a  concrete  &tlj  niatler,  of  k  bnm 
oalonr.  an  acid  mtclion.  and  an  offenaira  amell  and  taale.  II  haa  a  green  tiaga,  which 
I  believe  ia  ilerived  (him  the  copper  worm  of  the  atilL  Holder  haa  abowD  that  thia  bttj 
product  ononista  of  an  fshI^  fuaiUe  and  a  diMeulll;  fuaibte  portion.  The  former  lia 
regank  ai  the  ether  of  anaothic  add;  oonaiating  of  S9  carbon,  lO-S  h^drngen,  and  4-B 
oiy|{>>n,  and  ia  thi^rebre  quite  different  from  the  amyle  apirit.  Uargane  acid  it  mixed 
with  tlio  \m  fuaible  pnrtiuo.  He  aija  that  one  million  parla  of  mall  wbiakj  eontaia 
80  of  Buaiithio  acid,  9  o(  lananthic  ether,  and  fi  of  eorti  od  (amjle  apiiit).  'iWe  are 
pnibnlilT  raany  varietiea  of  thsae  oili  of  crude  alodioL 

FUSIBILITY.    That  property  by  which  iolida  ainine  the  flnid  state. 

Sraic  cheml!^  haTeanerted  that  fuaion  iaaimply  afolaiioa  in  caloric;  bnt  tUaopiaiaa 
Includea  loo  manli  jret  nndecided  qanliona,  to  be  baaliiy  adopted. 


1.  Ftuihlr  below  a 


%  lalMUcbdowa 


fktHaUf  of  Mdmlt,  at  ghm  bg  M.  TKamrl. 
Mereory  —3^ 


Sodium 

Tin 

Bi'muth 

Lead 

Tellariam 

Zinc 

Antimony 

Cadni 


Newloo. 


260 


Gold 
Cobalt 


Nickel 

PalladiiiiD 

MolybdMtua 

Uranjon 

Tnnfitni 

Chromium 


A  little  lot  r\iiible 
Undetermined. 
370"        Brongnlart. 
A  Utile  below  a  read  heaL 
Stromeyer. 
F)iiiHt«  of  WM%wml. 

SO     -  Kenneiiy. 
U|    Wedgewood. 
A  little  leaa  difficult  to  m 
130         Wedeewood. 
168         Sir  G.  M'Kenale. 
60         Gnytoa, 


; 


Platinon 

Colambiaa 

nrSTBLE  METAL.    See  Allot. 

FUSTRT.    {Fm*Ik,  Fr.)    The  wood  of  the  rlau  a^iwu,  a  nisiliTe  yellow  dyt 

FUSTIAN  it  a  ipeciea  oT  eoarie  thick  Iveeled  cotton,  and  ia  generally  dyed  of 


olive,  leaden,  or  other  dark  color.  Beaidea  the  common  fuatian,  which  it  knowa  by  tha 
name  of  pillow  (pnbahly  pilaw),  the  cotton  tlofia  called  corduroy,  Telveretl,  vet*elee^ 
thicksett,  uted  for  men's  wearing  apparel,  belon;;  to  the  tame  fabric.  The  commooett 
kind  IB  merely  a  tweel  of  foar,  or  aometimea  five  IcBTen,  of  a  very  cloM  Honl  teitnra, 
and  vrry  nairow,  teldnm  exceeding  17  or  18  inchet  in  breadth.  Il  ia  enl  froD  the  loom 
in  half  pieces,  or  ends,  at  Ibey  are  ntually  termed,  about  35  yards  loog,  and  aAer  nadei^ 
S«iBg  Ike  tabaeqnent  operaliou  of  dyeing,  drettlng,  and  folding,  it  ready  br  tha 


FUSTIAN.  8U 

Hw  dmnght  and  cording  of  connnoa  RMUan  is  very  rimple,  being  geDer>I)T  a  renlu 
«T  nnbrokea  twed  «r  bur  or  five  iMvet.  BbIov  are  ipecinicni  of  a  lew  diffennt  lundi, 
leleeled  from  Iboie  moat  gcnrral  la  LaDcaxhiie. 

The  nnmber  of  kafa  oTheddles  are  repreaenled  bf  Ibe  lines  acrou  (he  paper,  and  tbi 
tording  bj  the  eiphen  in  tlie  little  aqaares,  ibose  which  niw  everj  leaf  beini  distin- 
gniahed  hj  these  marki,  and  Ihnie  which  sink  them  kit  blank,  as  more  pariienladr 
explained  in  the  article  Textile  Fi«aic, 

or  velTet,  there  are  pruperly  onlj  two  kinds,  that  with  a  plain,  and  that  with  a  tweele^ 
or,  ai  it  i»  here  called,  ■  Genoa  gioand,  01*  back.  When  the  material  t*  lilk,  it  is  called 
velvet,  when  cotton,  velveleen  1  atHl  this  is  the  sole  difference.  In  the  same  way  a  ooot- 
mon  twe«led  cloth,  when  composed  of  silk  is  called  satin  j  when  of  cotton,  fustian  en 
jean  ■  of  wnnllen,  plaiding,  lerge,  or  kertefmerei  and  in  the  linen  tnde  is  distinguished 
bj  a  TarietT  o(  names  according  to  the  (nalitjr  or  fiaenus,  or  the  place  where  the  artiela 
it  manufsctured. 


No.  l^^OIow  IWian. 

No.  S.-Plain  TelTeret. 

1« 

i         1        «                 t       1    1    M*l    1          '  *       1 

«  •  I  t  1 

Of  Ibe  above,  each  eontaini  fonr  leaves  of  heddles  or  healdi;  that  represented  br  No.  I 
it  wrought  bf  ibnr  treddlea,  and  that  which  is  dislinguiibed  by  No.  S  bj  five  t  the  ine- 
cession  of  inserting  the  threads  of  warp  into  the  hediHet  will  be  discovered  by  the  figures 
between  the  lines,  and  the  order  in  which  the  (reddlet  are  to  be  snccessively  pressed 
down  by  the  ^nrea  below. 


No.  3.-I>oiible  Jean. 

No.  4.— Plain  Thiektet. 

t 

»|o             »                                      «       1    1 

tl      t       4 

♦        1*1 

Tbete,  lika  Um  /brnuc,  art  wroagbt  wllh  I««tm.  No.  3  reqtdrai  bn,  and  No.  4  Are 
treddlea.  The  iBeeettiaa  of  ioserltBg  the  threads  <^  warp,  and  of  working  the  treddlea, 
are  mailed  bf  th«  respceliTe  nnmbeia  between  aad  iiader  the  lines,  u  in  tiie  fbnnei 
example.  Both  an  ftbrics  of  doth  in  very  general  nte  ud  ettimation  as  low  priced 
aitidet. 


No.a.— BeitThidueC 


N<L  6.— Tdvct  Toft. 


,   -1 J 

1*1 

*1     1 

4  0         IS 

t    4 

ThcM  are  fiirther  speeiment  of  wbtt  ney  b^  and  Is,  exeealed  with  fonr  leaves,  end  in 
both  examples  Are  treddlea  are  used.  With  two  other  specimens  we  shall  eonclnde  our 
examples  of  this  description  of  work,  and  shall  then  aikl  a  very  Ibw  speeiment  of  the 
more  extensive  kinds. 


No 

7.— Cord  aad  Telreret. 

N<^  8.-Thld[M«  Cord. 

0 

1 

i    1               1    11 

0  -- 

(l|0 

>            d                1    ( 

6  0 

..jogic 


FUBTIAK. 
Ha.  9.-^DinU*  Ccriwcv-  No.  IO^-Gcbm  TbidwU 


1   1   1    1*1   Itl    ibl                   t     t      1 

<■     U                                                  1 

1              4      |41 

*               ♦ 

1      •               1    p 

»                        >            0 

• 

Id  boUi  tbeu  the  wirp  ii  iiuertcd  into  (he  heddln  the  nme  my.  The  di 
caliidj  in  tha  application  of  Uie  cordi,  aad  ia  the  lucceuion  of  prraiag  ujira  the 
tTtddlM.  We  now  give  Tour  ipeciineDi  oT  the  Biuhed  and  eul  work,  kao«a  bjr  the  name 
of  velTCteea.    The;  are  al«o  npon  tii  leara,  and  tlw  difference  ii  eolelr  in  iLe  cofding 


So.  13.— Plain  TelTeleen. 


10 


11  » 


The  addilloml  varietiei  dT  Bgwe  wUeh  might  be  i^m  a . 

liBil*  oTthii  article  wiU  not  admit  a  further  detail.  Tboaa  ainadjr  gifen  are  liie  anielea 
in  mot  Rncnl  nae.  The  ntriatiei  oT  Taner  amj  be  indalged  to  ■  ireat  eitentg  but  it  ia 
luiTcnallT  Toand,  that  Xke  nut  aiaiple  pattena  ia  erer?  depaitmeat  of  ornaiMatal 
weaTJng  are  tboee  which  altrmel  atteation  and  coounaad  purchaaert.  We  thall  thcrefm 
onljradd  KroeiampJeiof  liini'eeordoreordanijr,  twoofOeDoaaiulconinaDTelTet,8ad 
two  uoie  of  jeaa.    Theaa  wiU  be  iinnd  bekiw. 

No.  15.— Eing^  ConL  No.  1^— Dutch  Corf. 


No.  17.— OeMM  VelTCt 


No.  Ifl.-^>kli  Velret 


After  the  fbnian  cloth  ii  talcea  fhnn  the  loom  beam,  it  i«  carried  l«  tbe  eqtler  wha 
npa  up  tbe  anrfacMliread*  of  weft,  and  pmdncet  thereby  a  haiir-looluoii  KnC 


^.oogle 


PusncL  gvj 

Piv|MntarT  to  Its  ^fng  ent,  the  elolh  ii  vprrad  errnlr  upon  ■  tible  ibonl  dx  frti  tong, 

reach  end  oT  which  a  roltfr  Diounlrd  with  a  lalchel-wheel  ia  fixcdj  tlic  ODC  10  glTS 
nd  the  olher  to  wind  Dp  llie  piecp,  in  the  atnre  EJirFCl  ien^h».  ^ 

'The  knire  is  a  «If«1  rod  about  tvo  Teel  long,  and  three  eighths  a[  an  inch  iqaare,  bar- 
Ittg  a  wiQBFr  handle  at  the  one  end  ;  the  other  end  ii  tapered  awtf  to  a  blnde,  ai  thin  m 
paper.  To  prcTenl  this  point  rrom  taming  downward!  and  Injuiiag  ihe  cloth,  it*  undei 
(tde  is  covered  by  a  ftnide  which  lerTet  to  ■liflien  ii,  at  well  an  to  ptiTcol  iti  lower  edge 
ttom  cnttinK  the  fnatian. 

The  oprratlve  (male  or  frmitle)  Rrup*  the  handle  in  the  richt  hand,  tnd  intlnaating 
lb«  prnjectiog  point  oT  the  ^ide  onder  the  wed,  paihea  IhcVairesDWittffoianrd  through 
the  wboie  IcBglb  oT  lix  Tect,  with  a  certain  dexterooi  moTcmenl  of  the  ibaalder  and 
right  tide,  balancing  the  bod;  meanwhile,  like  a  ftnecr,  upon  the  left  foot,  Thii  pnxen 
it  Te|)eated  npon  ererj  adhrsive  line  oT  the  weft. 

The  nnt  proeeat  to  which  Hutians  are  exposed  is  gteepini  in  hot  water,  to  taVe  oat 
the  dreniiif  paste.  They  are  then  dried,  reeled,  and  brnshed  bf  a  machine,  fcc 
From  twentr  to  thiit;  pieces,  each  eiabty  r*"}s  lo",  hut  be  brnahed  in  in  bonr.  The 
breadth  oT  the  cloth  ii  tweni;  inche*.  The  maceration  ii  perf-tmed  bf  imiDmiBf  the 
bandied  pieces  in  tanks  of  water,  heated  bj  wasie  steam  >  and  the  waiihin|t  bf  meant  «f 
a  reel  or  wioch,  kept  revolving  rapidlj  tinder  the  action  of  a  tlream  of  cold  water,  lor 
an  hoar  or  loBicr. 
■       Afler  being  tfani'ripped  np,  it  it  taken  to  the  bnttliing  or  leailing;  oiaditae,  to  mak*  it 

This  eonaliu  of  a  teriei  of  wooden  rollen,  tarninE  Treelf  upon  iron  axlea,  and  coTered 

,    with  tin-plate,  roogh  with  the  bun  of  punched  hole* ;  and  bloeha  or  wood,  whoM  cnn- 

caTe  ntider  tarfaeet  are  covered  with  card-cloth  or  card-bmshta,  and  which  are  made  to 

travetre  baehwtrdi  and  Torwardi  in  the  direction  of  the  axM  oT  Ihe  revoking  rollen, 

dnring  the  paaiage  of  the  elolh  orer  them. 

After  the;  are  brushed  in  the  machine,  the  goods  are  singed  by  posting  their  ent  tnrfhea 
OTcr  a  cylinder  of  iron,  laid  in  a  hotiiontal  direction,  and  kept  red  hot  by  a  flue.  See 
&iiainiiG.  They  are  now  brushed  again  by  the  macliine,  and  once  more  passed  orer  Ihe 
dngeing  ■urfkee.  The  broshint  and  singeing  are  repealed  a  third,  or  eren  oceasiotiallf 
•  (mirth  time,  till  the  coid  acquires  a  smooth  polished  appearance. 

The  goods  arencit  steeped,  washed,  and  bleached,  by  immersion  in  volnlion  of  ehloridtr 
■T  lime.  They  are  then  dyed  by  appropriate  chemical  means.  After  which  they  arc 
padded  (imbued  by  the  padding  machine  of  the  calico  printers)  with  a  tolnlioa  of  glue, 
■sd  patted  orer  tteam  (flinders  to  stiifen  them. 

SiDooth  fhstians,  when  cropped  or  shorn  before  dyeing,  are  called  tDoleskini )  but  when 
■born  ancT  being  dyed,  air  called  beavertcen  ■.  Ibey  are  botb  Iweeled  fabrics.  Cantoon  ii 
a  Antian  with  a  fine  cord  visible  npon  the  one  aid&and  a  satiny  sniftee  of  yams  mnning 
It  right  angles  to  the  cordi  npi>n  the  other  side.  The  satiny  side  is  •ometimes  imoMhed  , 
b^  sfngeiag.  The  ttnlT  it  strong,  aod  has  a  very  line  aspect.  lit  price  it  one  ihilling 
ud  tixpence  a  yard.  t 

Commnn  plain  fuitiao,  of  a  bivwa  or  dt«b  color,  wltb  latiu  top,  it  ioU  at  low  as 
wvenpence  a  yard. 

A  fustian,  with  a  small  cord  nuning  in  an  oblique  direction,  has  a  very  agreeaUe  ap- 
pearance. It  is  called  diagonal.  Moleskin  thoni,  of  a  very  strong  lature,  atid  a  drab 
dyed  tint.  Is  told  at  20d.  per  yard. 

The  weight  of  90  yards  of  the  narrow  velveteen,  in  the  green  or  nndrttsed  state,  It 
■boot  24  ponndi.  ,  The  goodt  made  for  the  German,  Italian,  and  Rattlan  markets  are 
lifhlerj  on  account  of  the  peeotiarity  in '  the  HMxle  of  levying  the  import  duty  In  theie 


Velreteent  at  they  come  fitaa  the  loom,  are  told  wholesale  by  weight,  and  BTCrmge  • 
price  of  £0d.  per  poond.  They  are  asually  woven  witti  yarns  of  Upland  snd  Brasil  cotton 
wool,  span  together  (or  the  warp ;  or,  aometimes,  New  Orleans  alone.  Tbe  weft  it  nso- 
•lly  Upland,  tometimea  mixed  with  ^ksl  India  cotton  wools. 

Trouser  velveleent  are  woven  t9  inches  wide,  if  they  are  to  be  eal  up  g  if  not,  they 
ate  woven  30  inches,  and  called  beaverteen. 

Culling  or  cropping  fustians  by  hand  it  a  very  laborioat  and  delicate  operBtian. 
rhe  invention  of  an  improved  apparatus  for  effecting  the  same  end  with  automatic  pre- 
dtion  and  despatch,  was  therefore  an  object  of  no  little  interest  to  this  peculiar  manufac- 
lare  of  Manchetler.  An  ingenious  machine,  apparently  well  calculated  lor  this  purpose, 
was  made  Ihe  tubjecl  of  a  patent  by  Messrs.  William  Wcllt  and  George  Seholefield,  of 
Salford,  in  November,  1H34. 

FUSTIC.  (Bou  jaunt,  Fr.j  G^latz,  Germ.)  The  old  fustic  of  the  English  dyer, 
as  the  article  futlel  is  tlieir  ysUoio  fustic  It  is  the  wood  of  ihe  Moms  linetoria.  It  it 
lisht,  not  hard,  and  pale  yellow  wilh  orange  veins ;  it  contains  two  coloring  mallert,  ona 
retinout,  and  another  toluble  in  water.  /  The  latter  resembles  weld,  but  it  hat  more  of 
u  orSLBge  eatt,  and  b  aoi  to  lively. 


U  OAIX-NUTS. 

It*  dKoetioD*  ia  wattrve  bii^hlcned  b;  the  aJdElioa  of  &  little  ilna,  koI  utora  hj  ear 
died  milk.  TtaU  wood  ii  ricK  in  color,  and  imparts  pcrmaaent  diet  to  woollen  Btii& 
wbtn  aided  bf  proper  mordant*.  It  anile*  well  with  Ibe  bint  oT  tbe  iadigo  vat,  aaJ 
Saioo  blu^  is  prodocing  greeo  of  varioiu  ahade*.  Aloiu,  tartar,  and  golulioa  of  lia, 
reader  iti  color  more  Tiviil ;  lea  Ball  aad  sulphate  of  iron  deepen  it*  hae.  From  S  to  B 
parts  of  old  failie  are  taffieieal  to  give  a  lemoa  color  to  IS  parts  oT  clolli.  Tbe  color  at 
weld  ii  bowcTer  parer  and  leu  iaclinin;  to  oranget  but  tbat  oT  fuatic  is  less  aSiMsted  bj 
aeidi  than  auj  other  jellow  dj'e,  Tbii  wood  i*  oflen  employed  with  sulphate  of  iroa  la 
prodacinji  olive  and  browniifa  tint*,  which  agree  well  with  ita  doll  rellow.  For  the  aama 
roaMB  It  i«  much  ued  for  dark  pMii*. 

G. 

GABRONTTE  ii  a  reUowith  Uaaj  fuhataaee,  of  a  greair  laslre  aad  ipee.  fr.=2-74; 
•flocdinf  >o  water  bjr  ealdnaiioB ;  niRiUe  at  the  blowpipe  into  an  opaque  glass;  lolahle 
ia  mariatie  acid  |  aDhitioa  aflurda  hardlf  aaj'  preeiiMiatt  bf  oxalate  of  ammonia.  This 
■ineral  ia  ditlingaished  bf  the  larae  quantltf  of  soda  wbieh  it  eoouins )  itii  eoaslilueati 
being — silica,  54;  aiuiniaa,  24  j  aoda,  lT-25 1  magaeaia,  1-bj  ox^de  of  iroa,  1-Z6i  water, 
2.    It  belong*  to  the  tpecie*  Ifepheliae. 

GADOLlKtTB,  called  kImi  Yltrile  aad  Tlterbite,  ia  a  oiiaeral  of  a  black,  browaisb. 
or  jellowish  color,  grannlsr,  or  conpactlr  Titreon*,  and  eonchoidal  fracture;  of  spec. 
igrav.  4'S3  ;  resdilr  scratching  ftU** ;  fusible  at  the  blow|Mpe  into  an  opaque  glass,  anne- 
ilimes  with  iainnescence.  It  aflbiils,  wita  acids,  a  *olatioa  that  lets  rail,  with  cauitie 
.«oilaj  a  precipitate  partlf  re-soluble  iacarhoaale  of  anusoaia.  It  it  remarkable  for  oob- 
ftaining  from  46  to  &9  per  eenL  of  the  earth  Yltria  i  it*  remaining  constituents  being  *iU- 
■ca,2S-Si  nxydeof  eenam,  17-92  loxyde  of  iron,  1143.  Thii  oiiaeral  is  Terr  rare,  ha*- 
riag  beea  hitherto  fband  onl}  In  the  neighborhood  of  Pahlon  and  Ytterbj,  in  Swedeni  its 
ilMCDliar  eonslitaeal  «m  ditcorered  br  ProfesHir  GadoUn. 

0AU.CT0M.-:TER,  or  LACTOMETER,  is  aa  ioslrament  to  ascertain  the  qoaUtf 
■of  milk)  an  article  often  aophisticated  in  varioos  ways.  Freah  milk,  rich  in  cream,  ha* a 
;lest  speeiflc  graritj  than  the  uune  milk  afler  it  hu  been  skimmed ;  and  milk  diluioj  with 
w^ler  becomes  proportiooablj  lighter.  Hence,  when  our  purpose  is  to  determiae  the 
•<|llaaiitr  of  cream,  the  galaclometer  may  coosist  merelT  of  a  long  graduated  glue  tube 
Kianding  apright  upon  a  sole.  Having  Atled  100  measare*  with  the  recent  mill^  we  shall 
ae^  br  tbe  measutet  of  cream  thrown  ap,  its  ratue  iu  this  respect.  A  delicate  loog- 
ranged  glass  hrdrometer,  graduated  tma  1-000  up  to  1-060,  affords  the  most  cauTeoieat 
lueans  of  detecting  tbe  degree  of  water;  dilution,  proTJded  the  absence  of  thickeoiog  ma- 
-terials  has  been  prerioutlr  ascertaiaed  bj  BItratiaa.  Good  fresh  milk  indicates  from  1-030 
to  1-032)  when  the  cream  isremoTcd,  1-039  to  1-037.  When  it*  density  ii  less  than  1028, 
we  nuy  infer  it  has  beea  thinned  with  water. 

GAL8ANUM  is  ■  gam-re*in,  whtdi  occnri  aomclimea  in  yellow,  sbiniag  tears,  easilf 
■ag^latioated  i  of  a  strong  darkle  Mnell  i  aa  acrid  and  bitter  taste;  at  other  times  in  lumpa. 
It  exude*  eilber  spoutaneooslr  or  ftmn  incision*  made  into  the  stent  of  theta&DagaJiamiw, 
.a  plant  of  the  family  of  toMHftra,  which  grow*  in  Africa,  particularly  ia  Ethiopia.  It 
-eontuns  67  of  resin;  IS'3  of  gnm;e-4  of  rolatile  oil  and  water)  7-6  of  woody  fibre*  and 
■iAhet  impurities  ;  with  trace*  of  acid  malate  of  lime. 

GALENA,  (Ptomt  iti£/krj,  Fr. ;  BJnglnax,  Germ. ))  ia  a  metallie  looking  subelance  (f 
■a  lead -gray  color,  which  crystailiies  in  the  cubical  system,  and  is  susceptible  ofcIeaTagcs 
parallel  to  the  faces  ^  the  cube;  spec.  gr.  7-7693)  cannot  be  eut;  fusible  at  tbe  blow- 
.pipe  with  exhalation  of  sulphureous  rapori  j  is  easily  redaced  to  melxUic  lead.  Nitric 
racid  first  dJtwlTes  it,  and  then  throws  down  tulphate  of  lead  in  a  white  precipitate ;  th« 
solution  affording,  with  plates  of  line,  brilliant  lamina  of  lead  <arbor  Saiumi.)  It  co*- 
•i*t*of  *alphar,13)  lead,  SO;  with  a  little  iron,  and  sometimes  a  minute  qnanlily  of  silver. 
Tbi*  is  the  dcbett  ore  of  lead,  and  it  ocean  in  almost  every  geol(«ical  fonnatian,  in 
veins,  in  massee,  or  in  bed*.  It  is  almost  always  accompanied  by  aulphuret  of  zinc,  dii- 
ftrent  salt*  of  lea^  heavy  spar,  floor  spar,  fcc  Galena  in  powder,  called  Alquifooi,  ia 
employed  as  a  glaie  for  coane  stoneware. 

GALIPOT  j*  a  name  of  a  white  semisolid  viscid  rosin  found  on  fir-tree* )  or  an  infe- 
dor  sort  of  lorpenline,  pon  in  oil. 

GALLATES;  salt*  cooiistiag  of  gallic  acid  combined  with  bases;  the  most  Importaat 
tieini  that  with  axyde  of  iron,  coastiiuting  a  principal  part  of  the  blnck  dye. 
GALLIC  ACID  is  the  peculiar  acid  extracted  from  gall-nut*;  which  tee. 
GALLIPOLI  OIL  is  a  conne  olive  oil,  containing  mare  or  tes*  mucilage;  imported  froa 
a  seaport  so  named,  <I  the  province  of  Otranto,  in  Ihe  kinplom  of  Naples. 

Gall-nuts^  or  galls,  iNoix  a  GaUt,  Fr. :  GaUapfd,  Germ. ;)  are  eicreaeeneea 
found  upon  the  leave*  and  leaf-stalks  of  a  species  of  oak,  called  Qiatrn*  tn/sef». 
ria,  which  grows  in  the  Levant.  They  are  produced  ia  coasequenee  of  the  punctaie 
at  the  temale  af  Om  gaJl  wasp  (Cyaips  ft^  qnncas),  made  ia  order  to  depositc   ber 


egg*  i  roand  which  the  jntee  ot  the  tree  exudes,  and  dHe»  in  eoneentrie  poitioni.  ffhm 
Ibe  inaect  geu  taWj  hrmfl,  it  tUs  Ihronch  the  aul,  and  fliex  off. 

The  Lerint  (alls  are  oT  tvo  diOerent  ippearances  and  qnaliliei;  the  firet  aie  heiTjr 
cumpacl,  imperionted,  the  insect  ddi  havine  been  Kiiffidently  advanced  to  eat  iu  way 
throuzh  the  ihelt)  prickly  on  the  aurfaee;  or  a  blaekith  or  blaiih  rreen  hne;  about  tli* 
■ixe  of  a  niuketbtll.  These  are  calint  black,  blue,  or  Aleppo  ^11«.  The  second  an 
li^t,  spori^,  pierced  with  one  or  mare  holes ;  amooth  upon  the  sDrreee,  of  a  pale  ^j'iih 
or  rcilJiah  jrellow  color,  {teneralli  lari;er  than  the  first,  and  sre  called  tdtilt  galls.  Be- 
tides the  tails  or  the  Levant,  others  come  rroin  Dalmstia,  I11;riB,CBlBbrii,  &c. ;  bat  the} 
■re  of  iaferiar  gnalilf,  bein^  Tound  upon  the  Querent  Cnri) ;  they  are  smaller,  of  a  brovB- 
^h  color,  and  tainTcrior  value.  The  further  south  the  {alls  are  grown,  tbejai 
!he  belter. 

Oalla  consist  principallf  of  three  substance*;  tannin  or  tannic  acid;  yelbw 
and  valiie  acid.    Their  decoction  has  ■  very  astringent  and  nnpleasanl  bitter  tatle.    !%• 
tilluwini  are  their  habitudes  with  variens  reageal* : — 

Litmus  paper  ia  powerfully  reddened. 

Sianaoos  chloride  (protoimtrialt  of  (in}  prodncet  an  isabd  yeUow  preeitritate. 

Alam  ;  a  yellowish  gray  prccipitale. 

Aeeiate  of  lead  ;  a  thick  yel1owi<b  white  precioitata. 

AcelKte  of  copper;  a  chocolate  browa  preeipilale. 

Ferric  aiilphaie  (red  snlphaie  or  iron| ;  a  blue  precipitate. 

Snlphoric  acid ;  a  dirty  yellowish  precipitate. 

Acetic  acid  brizhtens  the  ronddy  decoction. 

The  galla  of  (lie  Qwrm  Cnrit  and  eommon  oak  <S^i^>**  ^  Vtf^M,  Fr.  i  JTM^wns 
Oerm.)  are  of  a  dark  brown  color,  prickly  on  the  surface,  and  irregQlar  in  shape  and  slie. 
They  are  ased  chiefly  for  tanning  in  Hnngary,  Dalmalia,  and  the  aouthem  provinces  of 
the  Austrian  siatea,  where  Ibey  abonnd. 

Tannin  or  tannic  acid  is  prepared  w  fulTowi :  Into  a  long  narrow  glass  adopter  tabs, 
■hui  at  ils  lower  oriBse  with  a  cotton  wick,  a  quaatiiy  of  ponnded  galta  are  put,  and 
slightly  pressed  down.  The  tapering  end  of  the  tube  bein<  inserted  into  a  nnlrase  or 
bottle,  the  vacant  upper  half  of  the  tube  is  fltlcd  with  sulphuric  ether,  and  then  cloeed  with 
a  groand-glasa  stopper.  Neit  day  there  wHI  be  fonnd  in  the  bottle  a  Uqaid  in  two  di»- 
linct  strata ;  of  which  the  more  limpid  oeenples  the  upper  pari,  and  the  other,  of  a  sirapy 
fooRtitence  and  amber  color,  the  lower.  More  ether  mast  b«  filtered  thraa^fa  the  galls, 
till  Iht  thicker  liquid  ceases  to  anzment.  Both  are  now  poured  into  a  fonnri,  doeed  with 
the  ftn  jcr,  and  Bher  ihe  dense  liquor  is  setlled  at  the  bottom,  it  is  steadily  run  off  into  * 
npaulc.  This,  aPier  being  washed  repeatedly  with.ether,  is  to  be  transferred  into  a  store 
chamber,  or  placed  under  the  receiver  of  an  air  pump,  to  be  evaporated.  The  reatduarjr 
stacier  swells  iip  in  a  sponsy  crystalline  form  of  conuderable  brilliancy,  MOKtiinet  odar- 
tets,  but  more  frequently  of  a  faintly  yellawish  hue. 

This  ii  pure  tannin,  which  exists  in  galls  to  the  anMnnt  of  from  40  to  4S  per  eeal.  ft 
)■  indiapeasablc  that  the  ether  employed  in  the  preceding  process  be  previonly  agitated 
with  water,  or  thai  it  contain  some  water,  because  by  using  anhydrous  ether,  not  a  partW 
ale  of  lannia  will  be  obtained. 

Tannic  acid  Is  a  white  or  yellowish  solid,  inodorons,  extremely  astringent,  very  soluble 
In  water  and  alcohol,  mach  leas  so  in  sulphuric  eiher,  and  uocrystall Liable,  Its  waterr 
solution,  out  of  contact  of  air,  undergoes  no  change ;  but  if,  in  a  very  dilute  state, 
't  be  1e^  exposed  to  the  atmosphere,  11  loses  gradually  its  transparency,  and  let*  fklt  a 
slightly  grayiah  crystatline  matter,  consisting  almost  entirely  of  gallic  acid.  Forprocaring 
this  acid  in  a  perfectly  pure  slate,  it  is  merely  necessary  to  treat  that  aolntloo  thai 
changed  with  animal  charcoal,  and  to  filter  it,  in  a  boiling  state,  through  paper  pro- 
vionsly  washed  with  dilute  muriatic  acid.  The  gallic  acid  will  All  dowa  in  crystals  ai 
the  liquid  cools. 

If  the  preceding  experiment  be  made  in  a  gradaaled  glass  tnbeeontdnfng  oxygen  over 
mercury,  this  gas  will  be  absorbed,  and  a  corresponding  volume  oT  carbonic  acid  gas  wiO 
he  disengaged.  In  this  ease  the  liquor  will  appear  ia  the  eonrse  of  a  (bw  weelM  a*  if  ' 
tnversed  with  anmerous  crystalline  eolorlesi  needlei  of  gallic  acid. 

Tannin  or  tannic  add  conaiati  of  carbon  S1-5S  ;  hydrogen  4-20  i  oxygen  44-24. 

From  the  above  (hcH  it  i)  obvious  thai  gallic  acid  does  not  exist  ready  Ibnned  in  gall- 
nuts,  but  that  it  Is  prodneed  by  the  reaction  of  atmospheric  oxygen  apon  the  tannin  of 
these  concretions. 

Osllic  acid  i*  a  solid,  feebly  aeiduloot  and  styptic  to  the  taste,  Inodoran*,  crystalliting 
w  silky  needles  of  the  greatest  «Iiilene*s  i  (olubte  in  aboat  100  time*  its  weight  of  cold, 
and  in  a  much  smaller  quantity  of  boiling  water)  more  soluble  in  alcohol  than  in  water, 
out  lillle  so  in  snlphurie  elher. 

Gallic  acid  does  not  decompose  the  sails  of  pioloxyde  of  iron,  hut  il  forms,  with  tka 
sulphate  of  the  peroiyde,  a  dark  blue  preeipilale,  much  less  fosoluble  than  (he  tannata 
bT  iron.     Uallie  acid  takes  the  ozyde  fVom  the  aaetale  and  nitrate  oT  lead,  vA  Ihrvn 
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di»wi  ■  wbiM  gsDale  ■Bchu^U*  in  the  ur,  when  it  U  mixed  with,  thit  aeetate  inj 
nUnle.  Il  oceuiooi  no  ptcapjiale  in  loiutiMw  of  felaline  (iiin[liM  or  gloe},  b]r  which 
atiterjnn  iti  fnadoin  frDm  tunin  it  Tciified. 

Gkllic  ncid  oocaif  but  kMoib  in  nature ;  nnd  nlwar*  nnltcd  lo  braeia^  temtriu^  « 
line,  lu  eonaiitnenu  nrc  cnrboa  49-89 ;  hydrogen  3-49 )  oirgn  46*6Z.  Ia  the  erjual- 
lint  ilate  i(  conuiiu  oa«  alom  of  water,  which  il  loMi  bj  drying. 

Scheelc  obtained  gallic  aeid  bj  infuiing  ponnded  pUb  Tar  3  or  4  day*  in  8  tinei  Ihrii 
wiijiht  of  waltr,  and  expoaing  the  inrswoa  lo  the  air,  in  a  tcucI  corered  locaelj  with 
paper.  At  the  end  of  tw«  Bonihe,  lh«  lienor  Ind  almoat  all  eraponted,  leading  mow 
■ouldioeH  ouicd  with  a  errUaiUiw  preapilate.  The  fanner  bring  remoTtd,  the  de- 
poaile  wa*  ^nceseil  in  a  lion  clotb,  ud  tbea  Uealrd  with  boilinf  water.  The  tolnrioB, 
Ming  gradMillir  evaporated,  yielded  ciyitali  ofgaJIic  aeid,  grannlar  or  ttar-like,  of  a 

EijUkeeiot.    ThcteaTM ""       "^  ■     ■   ■"      -   '  '--^  - 

lie  animal  ebareoaL    Ah 
titu  from  good  gall-nnti. 

From  a  decoction  of  fiOO  parti  of  galli,  Sr  H.DaTy  obtained  ISC  paitl  of  nlld  eitneti 
which  coMiHed  of  130  pan*  of  tannin  i  31  paruof  gallic  acid  with  eitractiTe;  13  parti 
of  mucilage;  12  pailr  oC  lime  and  Hlti.  Hence  gall-DUti  would  »eem  to  contain,  by 
thit  (latencnl,  more  than  two  thiidi  of  their  weight  of  tasnia.  Tbi«  retolt  ii  now  *eei^ 
fton  the  above  cxperimenti  oT  Pelouie,  lo  have  been  incorrect,  in  eoniequenec  of  the 
admixture  of  yellow  extractive  in  Davj'i  tannin. 

The  nM  of  galli  in  many  pmcenet  of  dyeing,  and  is  r"'''"g  Uack  iiili>  >■  detailed 
andrr  their  re*p*ctiTe  head*. 

QAU.  OF  ANIMALS,  oc  OX-GALL,  pKrifiealitm  of.  Painlen  in  water  coior^ 
•eoonr*  of  chitbes  and  many  othrn,  employ  ox-gall  or  bile ;  bnl  when  it  i*  not  purified, 
it  i«  apt  to  do  bann  from  the  greennen  of  iti  own  tint.  Il  becomei  therefore  an  impor- 
laat  olgeel  to  clarify  il,  and  to  mike  it  limpid  and  Iraniparenl  like  water.  The  following 
pniecia  haa  been  given  fur  that  pprpote.  Take  the  gall  of  newly  killed  oxen,  and  alter 
Saving  allowml  il  to  Mtilc  for  12  or  IS  lioiin  in  a  baain,  poor  the  inpemataDt  liquor  off 
the  tedinicnt  into  aM  evaporaiing  di*h  of  atone  ware,  and  expo«<  il  to  a  boiling  heat  in  a 
water  batb,  till  K  ii  nmewhtl  thick.  Then  spread  il  upon  a  dith,  and  place  il  beftire  a 
Are  till  it  beeomci  aaaily  dry.  In  Ihii  ilale  it  may  be  kept  for  yean  in  Jelly  pot*  cov- 
•red  with  paper,  withonl  nadergoing  any  alteration.  IThen  it  ii  to  be  naed,  a  piece  of 
itof  theiiieorapetiitobedueolTed  inaUble*!       "    ~ 

•--■'^  f  aikd  pnbablv  a  better  mode  i^  poiifying  < 
It  boiled  and  (kiomed,  add  one  ounce  of  1 

m  the  Sr«  till  the  alum  be  di*Mlved.  When  cooled,  pour  into  a  holite,  which 
it  to  he  looaaly  corked.  Now  lake  a  like  quantity  of  gall,  alto  boOed  and  ikimmed,  add 
■B  onaee of  eommon  ult  to  it,  and  diuolve  with  heat)  put  il  when  cold  into  a  bottle, 
which  it  likewite  to  be  looaely  corked.  Either  of  thete  preparalioni  may  be  kept  for 
•evetal  yean  withoat  their  emitting  a  had  ameil.  After  rrmaining  ihree  moniht,  at  a 
moderate  temperatnre,  they  depoiite  a  thick  tedimest,  and  become  clearer,  and  St  for 
ordinary  n*e^  bnt  not  for  arliala  in  water  colon  and  miniaturet,  on  account  of  thdr 
yelluwiih-grecn  ccdor.  To  obviate  thit  inconvenience,  each  of  the  above  liqnon  ii  to 
be  decanted  apart,  aAer  they  have  become  perfectly  leliled,  and  the  clear  portion  of  both 
■died  together  in  equal  parte.  The  yellow  coloring  matter  atill  retained  by  Ihe  mii- 
inre  coagnlaie*  immediately  and  precipitate*,  leaving  the  ox-gnll  perfectly  purified  and 
eolorle**.  If  wiihed  to  be  itill  finer,  it  may  be  paiied  Ihraogh  filtering  paper;  bat  It 
'' —  M  dearer  with  age,  and  never  acquire*  a  diiagreeahls  tmcll,  nor  lose*  nny  cf  Iti 


Clarified  owall  eomUae*  readily  with  ook»iag  matten  or  pigment*,  and  give*  them 
■olidity  either  by  being  mixed  with  or  pawod  over  them  upon  paper.  It  increase!  the 
brilliancy  and  the  doiability  of  ultramarine,  eaimiae,  green,  and  in  general  of  all  delicate 
colort^hilat  it  cootiibnte*  to  make  them  tpread  more  evenly  upon  the  paper,  ivory, 
fcc.  When  nixed  with  gun-anbie,  it  thicken*  Ihe  colon  without  communicating  to 
them  a  diaagreeable  glittering  appearance;  it  prevent*  the  gnm  from  cracking,  and 
filei  the  colon  to  well  that  olben  may  be  applied  over  them  wilhont  degradation. 
Along  with  lamp  black  and  gnm,  il  form*  a  good  imitation  of  China  ink.  When  a  coat 
of  wi-gall  it  pat  upon  dn#ingi  made  with  Uack  lead  or  crayon*,  the  line*  can  no  loogei 
be  efiSuedj  but  may  be  painted  over  aafely  wiih  a  vaivty  of  colon  preriontly  mixed  uf 
with  the  lame  ox-gall. 

Miniature  painter*  find  ■  great  advantage  in  employing  it;  by  paadng  k  over  ivor?^ 
It  remove*  cMnplelely  the  unelnoaa  matter  front  it*  lurfaee;  and  when  ground  with  the 
colon)  it  make*  them  tpread  with  the  grealett  eate,  sad  renden  them  fatu 

It  term  abo  for  trasapareneie*.  It  it  fini  patted  over  the  vamithed  or  oiled  paper, 
and  i*  allowed  to  dry.  The  colon  mixed  with  the  gall  are  then  applied,  and  caiUMM 
aflervatdi  be  renraved  by  any  mean*. 

II  i*  «d*pl*d  Anally  fix  laUag  oat  *pol*  <€  gie«*e  and  oil. 
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SALL  OP  0US8,  mllad  kIm  ModiTcr,  is  tbe  nautnl  mU  lUntned  off  the  mrfua 
of  Melted  erown  glan ;  wUeb,  it  allowed  to  ren»in  loo  long,  fi  apt  to  be  re&beoriwd 
Id  pMt,  Kod  to  injure  tbe  qanlitj  of  Ibe  mtttl,  m  the  workmen  eiH  it 

QALVANIZED  IRON,  ie  tka  wmwwbM  bctsMie  D«iie  ntwlj  prea  in  Tnaee  to  iron  . 
timied  by  a  pecdkr  ]Mtcat  procMa,  vhwab*  it  reeuts  the  nuting  influencB  of  damp 
air,  and  even  moiitare,  mad)  longer  than  ordinar;  tin  plata  Tba  following  ii  the  pro. 
■tribed  praOBHL  Cl«ui  tba  nrfiM  of  the  iroo  perfectly  by  the  jrant  aetKO  of  dilute 
add  and  friclion,  plunge  it  Into  a  bath  of  Dwlted  line,  eoTered  with  Bal-ummoDiac.  and 
Btir  it  about  till  it  be  allond  HptrflciaUy  with  thie  metal;  when  the  metal  thus  pre- 
par«d  ii  expoeed  to  hnmidity,  the  line  ii  Mtid  to  oiidiae  ilowly  by  a  giilvanic  actioi^ 
Mid  to  prnlect  tbe  iron  from  rtwting  witUa  it,  whereby  tbe  ooter  aurfaee  remalne  for  ■ 
long  poiod  perfectly  whitoi  la  UituiaWaueee  under  wbiA  irco  tinned  in  tbe  uaual  war 
would  haTeWn  inperflMally  btsvned  aad  oorroded  with  ruet. 

O A  LVANO- PLASTIC  ie  the  OannM  name  of  Sltetn-lfttoHtavy. 

OAHBOOE ;  ( Amm  0Htle,  Wr. ;  (/nM,  Oemi.)  U  a  pint  reein,  amcreted  fn  the  air, 
from  the  milky  Juice  wbioh  cmde*  ftmi  eBTeTal  Ireee.  Th*  jambogia  ^la,  a  trfe  nbiiii 
growi  wild  upco  the  euaiti  of  Oeylon  aad  llalabar,  produree  the  coarwat  kind  of  gsnt- 
Doge;  the  ^ittlmfir*  vtra  (Slulaomitn  eam6ogioid4$)  of  Ceylon  and  Sian  afliirdji  the 
beet.  It  CHne*  to  n*  in  eylmdnoal  lumpi,  whidi  are  outwardlv  brown  yellow,  but 
reddieh  yellow  within,  a*  afco  in  cake« ;  it  It  opaque,  eaeily  redndble  to  powder  of 
■peciGc  gravity  1-107,  acantlen,  and  nearly  devoid  of  ta*te,  but  learet  an  airrid  feeling 
ta  the  throat  Ita  powder  and  watary  emnlaiaD  are  yellow.  II  oonaiita  of  80  parts  of  ft 
hyacinth  red  reain,  wlnbte  In  alenhol ;  and  SO  part*  of  gaca;  but  b^  another  atialyaii,  of 
8S  of  neiu,  and  lO'E  of  gum.  Oanibogo  i*  iiud  ai  a  pigment,  and  m  miniature  painting, 
to  tinge  gntd  vamiih;  in  medidtte  as  a  powerfol  purge.  It  ihoold  aerer  be  emplcwed 
b/  oonfecdnner*  to  eolonr  their  Juwvr*,  ae  ihej  eomecima*  do. 

GANGUE.  A  word  derirad  Born  tbe  Oennan  gang,  m  vein  <r  channel.  It  aigniflM 
the  mineiml  eubelanca  wliidi  either  onekMae  ur  uaualiy  acewnpaniae  any  metallic  ore  in 
the  vein.    Quarti.  lamellar  carbonate  of  lime,  ■nlpfaste  of  baryta,  lulphite  and  fluate  of 


>,  gtneraily  form  the  gangutr* ;  but  a  great  many  other  aubataneee  become  mch  whea 
they  preduminate  in  a  Teln.  In  metallurgic  wurka  the  firet  thing  ia  to  break  the  mixed 
ore  mto  email  piece*,  in  order  to  aeparale  tbe  valuable  from  the  uteteu  parte,  by  fto- 
eeeee*  called  atamping,  picking,  aorting.    the  UwrAtiiitar  and  Mma 

QARAN'CIIfB,  ia  a  dyeing  tubelance  p^pared  from  madder,  cailled  in  the  Freodi 
bngiuge  ^roiuf. 

A  patent  wh  granted  In  Augntt,  I84S,  to  Mr.  F.  Bteiner,  for  the  mannracture  of 
GaraneiHe  from  ua«d  madder,  Sirmarly  thrown  awny,  u  being  ezhauited  of  it*  dyeing 
prtnnple.  Hia  proceae  ia  aa  follow*: — "-A  large  filter  ia  conalructed  outiide  the 
Mildinr  in  which  ibe  dye-veaeela  are  situated.  Fnmled  by  linking  a  hole  in  the  grouni^ 
and  lining  It  at  tbe  bottom  and  sldea  with  brick*  without  tnj  mortar  to  units  tbem. 
A  quantity  of  atone*  or  gravel  i*  placed  upon  the  bricks,  and  over  the  atoon  or  gravel 
common  wrappertng,  auch  aa  ia  used  fur  nuAt.  Below  the  bricka  it  a  drsin  to  take 
off  the  wmter  which  paMea  through  the  filler.  In  a  tub  adjoining  the  fitter  ia  kept  a 
qoantilT  of  dilute  autpharie  acid,  of  abont  the  apedSc  gnivitv  o[  106,  water  being  100. 
Hydrocbtoric  add  wilt  anawer  the  several  pnrpuaes.  hut  sulphuric  and  ia  preferred  a* 
more  economical.  A  channel  i*  made  from  tbe  dye-tpf*els  to  the  filter.  Tbe  madder 
which  haa  been  employed  in  dyeing  i*  run  frum  the  dye-vasaels  tn  tbe  Glterj  and 
white  it  ia  no  running,  loch  a  portion  of  the  dilute  aulphuric  acid  ia  run  in  and  mixed 
with  it  as  dtanges  the  colour  of  tbe  solution  and  (be  undiwolved  madder  to  an  oranga 
tint  or  hue.  Thia  arid  predpllatea  the  colouring  matter  which  is  held  in  aotutton,  and 
preveota  the  undiMolTed  madder  from  fermenting  or  otherwise  decompoaing.  When 
the  water  hiu  drained  from  the  mndder.  (hrfiugh  the  filter,  the  residuum  ia  laken  from 
off  tbe  llUer  arwl  put  into  b«g«.  He  bags  are  then  placed  in  an  hydraulic  preas,  to  hava 
aa  mnch  water  aa  poauble  ezpreued  from  their  conteula.  In  ottter  to  break  the  lumpe 
irtJA  have  been  lurmed  by  comprewion,  the  madder  or  reeldumn  i*  paasad  through  a 

rinkled  on  the  mi 
...  . J  ^  jan  used  bv  (rards , 

XiJe  or  rake  i*  next  uaed,  to  work  the  madder  about,  (O  a*  to  mix  it  iulimatelv  witii 
e  add.  In  tbi*  stage  the  madder  ia  |daced  upon  a  perbraled  lead  plate,  whidi  ia 
fixed  about  five  or  ux  inchea  Bbova  tbe  bottom  of  a  veaeel.  Between  thia  fdate  and 
the  bottom  of  tbe  vessel  ia  introduced  a  current  of  ateam  by  a  p>pa,  ao  (hat  it  paaact 
through  the  perforated  plate  and  the  madder  which  i*  unno  it  During  thi*  proceaa, 
which  occupiee  from  one  to  two  hours,  a  aiibstance  i*  produced  of  a  dark  brown  colour 
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MUM  tram  it  iritlunit  u  mcid  tuU.     It  i*  than  pat  into  liuf  w 

Djilraulic  preu,    Tbc  ■utntukoii  u  diisd  id  a  MLoim  inil  ground  to  i 

ordijuu-y  miuldar  itwiai,  aod  •ft«r««rda  pMMd  thmagb  ■  ueva.    In 

■oj  adit  Chat  mav  rwnain,  from  4  to-  6  lb*,  of  dr j  carbvnate  of  mmU  Air  arnr  bundrel 

veuht  of  thin  wibitaiKa  u  added  and  intioiBtrij  mixad.    Tbs  pranoiDe  id  tiiii  atata  it 

readj  f.ir  u«." 

OARNET  {Omtat,  Ft.;  Ormal,  Otno.);  i*  a  ritraoa*  mincnl  of  tha  enbii:  intao, 
of  which  the  predoauaating  briM  ar*  tba  rbomboidal  dodeeabedrao  and  the  tnpaao- 
bedron ;  ipvcihc  graTitj  Taryiag  from  nt  lo  4-U ;  fn*ltd«  at  tb«  btowpipa.  It«  oob- 
■lituanU  aia,  ailiw,  4t )  alumioa,  1(M) ;  lima,MUi  protozida  of  iron,  4.  Qarneti  ara 
nnutlj  dlswmioaUd,  and  oceur  in  all  the  priuitiva  atrata  (Mm  me\m  to  daj  alata. 
The  finer  Tarwlie^  noble  ptraat  gr  AloMBdina,  and  tb*  t-cddiih  Tanatia*  of  Onmniaira 
(Euooite).  an  emplojad  m  jairalry ;  tha  first  are  called  lb*  Sjrian  or  oriantal ;  tka 
other*,  hjaciath.  Id  lotiie  parti  of  Qermanj  garaMi  are  lo  abaiidaat  at  to  be  naad 
a*  fluXB*  to  MKnairoo  ore*:  Id  otlwr^  tha  garnet  gratul  Ja  waAed.  ponmled,  and  urn- 
vtoyed  ai  a  aubetituta  for  euarj.  Hie  gamete  of  P«ga  are  neat  hi^^lj  Talaed.  Fta- 
Dtioiu  gamete  maj  be  made  l^-  the  Knowing  oompoaition : — PurM  vhile  glaai,  t 
ODDcea ;  glu*  of  antimooy,  1  oqaoa ;  poirder  of  *""t,  1  grain ;  manganeee,  1  grain. 

QAULTHERIA  OIL;  an  aiomatie  oiE,  oalled  in  amnmea  viDtvrgrten  oil  It 
ii  obtalDod  fnim a ibrob  of  the  SrUm Gunily,  (OmJlJbWopranmtMa  L^  Oaiiadicn M.) 
Hie  Ml  occun  io  all  parti  of  the  pleat,  hot  moellj  in  the  Ibnrera,  and  ma;  be  estraelad 
ti7  alcdiul,  but  not  bj  water  (hm  the  dried  or  aeentlew  plant.  Tlie  aame  oil  ic  obtained 
from  the  bark  of  iweet  hird^  br  diatilliag  it  with  water,  wherabf  it  reeulta  frcn  tfe* 
mutual  actioQ  of  a  bodj  liiia  emulaon  npoo  a  bodj  Uka  amymlaliiL  llw  oil  ie  odonrleM, 
but  become*  reddieh  in  the  air,  a*  it  i*  toani  in  curomere&  Ue  epeoifio  graTity  i*  I-17S, 
and  ita  boilit^  point  ill*  a;  it  distill  at  the  eonitant  heat  of  tlo';  it  hai  than  a 
graTitj  I'lS  1  the  watarj  aolutioo  of  tha  oil  prodneea  with  the  red  aalla  of  iron  a  Tkilat 
tmt,  whioh  baoomai  with  asoea*  of  oil  rerj  deep  and  rich.    Ita  eoaatttaanta  am 

o„  =  isoo         as-i« 


IWO  lOOW) 

If  we  diatll  the  mI  with  an  ezceu  of  eanitic  potaah,  wood  tpirit  eonxa  over,  aod  the 
remainder  conaitta  oF  aalicjlate  of  potaih.  The  oil  ii  a  aatnral  ounpound  wood  ether, 
which  ma;  be  prepared  ariiScially  by  dittiltiiig  together  two  parts  of  aalic^tie  add 
with  two  parte  of  dr;  wood  apirit,  and  one  part  of  oil  of  vilrioL  The  ether  ia  acpuaUa 
from  the  distilled  liquor  b;  meana  of  rUatcatdum.  Bromine  and  dilorinc  act  TiUcotly 
upon  the  oil.     The  gaultheria  oil  combinei  without  decomposition  into  a  peculiar  dwn 

•f  Mlta.  

OA.0LTHERnrS.      When  the  pulreriaed  dried   bark  of  btttda  ImM  i*  •xhawted 
with  cold  alcobtJ  of  SB*,  it   can  aflbnl   no  more  oil.    Ilie  fluid  wbidi  eootaina  Aa 
gaoltherine  has  a  slight  Utteriah  taale,  and  bj  eTaporation  it  forms  a  dr;  gummy  -|irx 
which  at  a  high  heat  taavei  a  coaly  residual 
Oil  of  Titriul  diHolvei  the  gaullherine  with  a  red  colour  and  a  flavour  of  the  oil 
GAS  (Eng.  and  Fr. ;  Coz,  Genn.)  ia  the  [tnerie  same  of  all  those  elaatie  flnidiwhleh 
arr  perminent  under  a  considerable  prcMOre,  and  at  ihe  Irmperatnie  of  aero  oT  Fahrca- 
heit.    In  miny  of  Ihptn,  boweTcr,  by  Ihe  joint  influence  oT  eicetsive  eoU  and  preMore, 
the  repnhite  stale  of  the  particles  may  be  balanced  or  inbreMed,  to  as  to  tianifonu  tha 
dutie  itss  (bIo  a  iiunid  or  a  aolid.    For  IhJi  moat  interealing  diKovery,  we  are  iadebted 
to  the  fine  genius  of  Mr.  Fanulay. 
The  followinf  table  exhibila  the  tempeiatnret  and  preaanrea  at  which  certain  gaaea  aia 
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Liquid  aubonie  aeid  bewnnta  •olidiSed,  iaio  •  ■aowT-loobini;  luliMancr,  hy  <l*  owa- 
tmpid  (vaponiion.  Oxygen,  bjrdrocen,  ■ad  iMle,  bi*e  hiitarrtD  reiiitcd  all  tttcmpu  to 
divHt  them  of  their  elulicfDnii.  For  ibia  piirpoie,il  ia  probable  that*  condeaMog  foiee 
cqoal  to  that  of  650  atmopheret,  will  be  required. 

The  Tdluine  of  aif  pa*  i*,  tfener*!!)'  •peaking,  invcraelr  a*  the  prepare  to  which  il  b 
eipoMt]  I  thuR,  under  a  doable  prenare  iU  balk  becomei  oae  halfi  ander  ■  tiijile  pi«ft> 
■ure,  ODe  third;  and  to  on.    For  tka  change  <tf  Tuloioe  in  gaieoaa  buJiea  b;  heat,  fee 

EXMHIIOH. 

AmiiioniB,  earbonie  acid,  eafboreted  hidragen,  ehiorine,  tmiriatie  a^-1,  talphnnin* 
acid,  iolphnrrled  b^Jrann,  «re  the  gatei  oT  oraM  dirtet  iaierest  in  the  ana  ao'i  tiiana> 
faclarea.    Thfit  detailed  euoiaalioa  belong*  to  a  work  od  chemiilry. 

GAS-LIGHT,  (E^irap  ptr  gat,  ¥i.\  OiiMlidtli  Gecra.)  Dr.  Clajrtoa  iemon- 
•traled,  bj  aumeroaa  eiprrinwnia  ia  1137  and  1738,  that  bitumiTiOui  pjl-coal  mbjecled  to 
■  red  heat  in  doee  leHela,  afforded  a  great  deal  of  an  air  limjar  to  the  dre.damp  of 
mint^,  bill  which  burned  with  a  briKhlet  flame.  Il  doe*  not  appear  Ihat  thii  ipecie* 
ofraciitioui  air  vu  e*er  prodneed  (Vim*  pii-coal  for  the  pnrpoae  of  iniHeial  illaminaiion 
im  1782,  when  l»r.  WUIiun  Hardocb,  n|rineer  to  Heurk  Bolton  and  Wait,  emplored 
•wl  ns  fur  lighting  bn  bonie  nnd  office*,  al  Bedralb  in  Cornwall.  The  gn  wu  sen- 
eraleJ  in  an  irua  retort,  whence  il  wa*  receiTed  ia  a  gaaomeler,  di>tr.>uted  in  differ- 
ent lilaatiun*  bj  pipe*,  and  finallf  bnned  at  email  apennre*  which  could  be  opened 
and  Uoppeil  at  pleaanre.  He  nioreaver  made  thi*  light  moceable,  by  eonflning  the  gat 
in  poriable  tin-plate  vracela,  and  harning  il  wherever  he  picaied.  Between  thi*  period 
and  1002,  Mr.  Hardocb  conlinool  al  iatcrrali  la  make  aimilar  cipeHmcr.i* ;  and 
upon  occaiion  of  the  onlional  UlaminniioB  ia  Ihe  spriag  of  the  htter  Jt^r,  al  the 
peace  of  Amieu,  be  lighted  up  put  of  Ihe  Bi^  manofactorj  with  a  public  diiplny  of  gaa- 
ligbti. 

The  eartinl  application  of  thi*  artiSdal  light,  on  a  laqre  aTBtematie  scale,  wu  mada 
•t  Maocheaiert  where  aa  appwatu*  for  lichiing  the  great  eottun  mill*  of  Meian. 
Philip*  and  Lee,  wu  fitted  Up  in  1804  and  180S,  under  the  directiDa  oT  Mr.  Murdoch. 
A  quantity  of  light,  neartr  equal  to  30D0  e«ndk*,  waa  pniduced  and  dielribated  in  thk 
buililing.  Tliii  iplendiil  pnUem  haa  been  lince  followed  rery  geaenlly  in  Great  Britain, 
and  mure  or  leu  la  many  part*  of  tbe  continenia  of  Europe  and  Anerica.  By  the  yeai 
1822,  gas-Iighiing  in  I^omIm  bad  become  the  bnai&ea*  of  maay  paNie  eompanie*.  At 
the  Peter  itreei  italioa,  for  eumple,  300  retort*  had  beea  erected,  aapplying  15  gawme- 
(crs,  haviag  each  an  average  capacily  of  20-636  cubic  feet,  bat,  being  never  quite  filled, 
their  total  conlenl*  in  gu  might  be  eatimilnl  at  309,389  cubic  feel.  The  extent  crf'main 
pipe*  of  ditiribution  belonging  to  thi*  ilaiion  wu  then  about  ST  mile*,  with  two  ceparate 
BUiu*  in  tome  of  the  Mreeli.  The  product  of  ga*  ws*  from  10,000  to  12,000  cubic  feet 
fram  a  chaldron  of  coals.  The  anniwl  eonaumptioD  of  coal*  wu  therefore  ahoECIher  9283 
ehatdrois,  affiirding  11,384,000  cubiD  feet  of  gns,  allowing  IS3  relorle  to  be  in  conttant 
dail;  action,  upon  an  average  erf"  tbe  year ;  and  illnminaling  10,660  private  lamp*,  2248 
itreel  lamps,  and  3894  theatre  lamp*. 

Althe  Brick-lane  work*,  371  ret«rt*  were  fised  In  1822, 133  being  worked  on  an  aver 
agcDrauntmeraad  winter.  There  were  12  n*ometen, charged  wiihnnaveraseqnantity 
of  gaa  amounting  to  197,214  cubic  feet.  Of  eoab,  8060  ehaUrona  were  annually  con- 
inmed;  96,720,000  cubic  feet  cfgu  wcre'generated;  forthempplyof  IBTSpublichunp*, 
tod  7366  piirale  one*,  connected  with  main  pipe*  40  mile*  long. 

Al  tbe  Curtain-road  gaa  ealabliihment,  there  i^ere  240  retorta;  batthe  rrealeit  nnmbet 
worked  in  1821  wu  only  80,  and  the  loweat  21.  The  all  gaeomelert  had  an  average 
eontrnta  of  90,467  cubic  fccL  Of  ciiala,S33S  chaldnin*  were  annaally  eunaumed,  yield- 
ing 40,010.000  cubic  feet  of  gaa,  that  MippUcd  3860  private  Intopa,  and  6!9  public  one*, 
by  mcana  of  maini  25  mile*  k>ng.  The  above  three  Itaiionl  beloagcd  to  the  London  Ga» 
Liehl  and  Cake  Company. 

The  Oily  uf  London  Qu-Lighl  Company,  Doraet  Mreet,  had  bailt  op  230  retort*,  and 
6  gB.«omelera,  while  two  were  preparing  i  having  a  total  capacity  of  181,282  cubic  feeU 
Of  private  limpe  5423  were  li«hled,  nod  3413  puUie  onn,  Itvat  maiu  eitending  BO  mile*. 
The  quantiiy  of  coal*  carbonised  amounted  10  8840  chaUnni;  producing  106,080,000 
cubic  feet  of  ERt. 

The  Siiuih  London  Gu-Light  and  Coke  Company  had  mounted  at  Banluide  143  retoria, 
with  3  gasometera ;  the  eonlenia  of  the  whole  being  41,1 10  enbie  tiet,  connected  with 
■ainr  Trim  30  In  40  mile*  hiag.  At  Ibeir  other  aialion,  In  Wellingion  atreet,  9  large 
gaaometen  were  then  ereetinK,  with  n  capacity  of  T3,66S  cubic  feet,  which  were  to  bn 
npplied  wiifa  gai  from  Bankiide,  lill  retort*  were  mounted  Ibr  tben. 

The  Imperial  Gas-Light  and  Coke  Company  had  at  that  time  6  gaaometer*  in  |iiimnn 
at  their  Hackney  atalion. 

In  1822  ibere  were  Ihu  four  great  eompanie*,  having  in  all  47  gatometer*  at  weit 
Mpable  ofconlainiog  S17,d40  cubic  feet  of  ga*,Mipfilied  by  1315  relon*,  which  geaeiated 
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ynnagmmpwwji  of  3BT,00(M)00«fak  Act  (/BM,br«feteb  61,101  prttatek    .  . 
72SS  public  or  MMct  luips,  «sn  llkhlcd  in  Uw  uMrofnll*.    BtMt*  thete  pnUic  eaa- 
luie^  then  wtn  liiewiM  •emmI  prfnUa  om*. 

1.  6/  lltf  |«Mraji«ii  &f  ilhiminalug  puu, — Pire  hr<li*1P'*  t—  boini  whh  loo  ftcWi 
a  flMne  lo  be  emplnTcd  ior  illanualian.  But  eutaratad  kydrwRB  hat^np  the  propcftf 
oT  prrcipjutini  ■■•  mtBm  ta  tke  art  oT  barnini,  Ht  Kilid  lartlein  bMime  incandescent 
and  diffoM  a  tUid  Ugkl.  The  BMra  carboa  ii  eoaiaini,  tba  Bum  briFht);  doei  ii  barn 
Tbii  gai  eiiiii  in  two  disEinet  ilate*  of  combiiialion.  In  (he  Erit,  two  meacnm  of  hy- 
drof  es  fiai  are  comUaed  wjtk  oae  mcainre  vC  the  vapor  of  carboa,  roraiBg  tuaeiher  oaa 
nttainrt  wboac  ipceific  iiraTttr  ii  of  nonne  tb«  tarn  of  tbe  wci^li  oT  the  cunatiiaenli, 
or  0-95&(  aWMpberical  air  beiaf  1*000.  Ttaii  i>  the  Rai  whieli  k  foond  in  minei,  and 
i>  aln  erolTcd  in  dilcbei  fron  deeonpocini  napuble  ■aller.  la  tbe  •Fcoad,  two  mcai- 
arai  oTbTdrofen  fa*  are  conUned  wUh  two  of  faaeoo*  earbm,  fbrminf  altv  me  Tolama 
or  meanre  wboa*  wtifht  or  ipccile  pavitT  i*  OWS-  Thii  wai  at  one  Ume  ealM  (be 
olcBani  |ai,  bcMWc  wbea  mlied  with  eUoriae  aa  cdl;  kokiai  eompoond  wu  pradnecd. 
It  Dt)  be  called  a>  wril  oil  |a«,  becaaw  it  b  gneraled  in  eonilderable  qaanlitiea  h;  the 
ilMaw  dcconpeaitioa  of  oil.  Thna  (ha  oMaa*  «■  coBlaia*  In  ihe  MBie  nlnme  double 
the  qoaalilf  of  carboa  of  coaiBoa  earbweiad  hjdnvea,  aid  H  b«nM  witli  ■  piripoTiioa- 
aUf  bngbtcT  fla«a.  Thii  jMirim  iirj^ili  nrrcrhna  ic  will  ii  inliitiiiirliil  fardmimi  ^at, 
hnrai  with  a  fecbte  blaeJigW,  bat  the  latlar  pcndaeea  ia  combMUnn  ■olpbnroBi  acid,  u 
oAcanTa  and  aoxieac  gat. 

By  dry  diatilMioa  or  carboainltoa  ia  akae  maria,  all  hodiea  of  tcscHUc  and  aninal 
origia  diieagaii*  earbialed  hydrogen  gait  even  charcoal,  when  placed  in  ignition  ia 
contact  wiib  stcasi,  by  deoonpoaing  Ihe  water,  prodneea  abnndanee  of  carbonie  acid, 
aarborelod  hydcofen,  bydrona,  aad  aaitoale  myde.  After  leparatinf  tbe  earbnoie  acid 
with  liaie  water,  thai  fmiMT  gai  cootaiai  in  100  mra*urc«,  90  of  carbnrelad  hydfugem  ; 
the  reat  beiag  hydnifea  aad  earhoaie  oiyde,  n  thai  the  gueon*  nixtare  nnnot  be  med 
fbr  iltnmbalM.  The  b«M  Mbaianeea  Air  ftimMiing  a  gu  rich  in  Inminiferoiu  maieriah 
arc,  pilcc*],  Mpeeiallj  the  cattnel  coal,  retia,  ail,  htt  oTall  kinda,  tar,  wu,  t«.  Ia  locna 
eaan  the  gaaea  etolnd  darlftg  the  igneoai  oecoBipottlkMi  of  boon  and  other  animal  nav 
tera  Ibr  Ihe  prodactiM  of  apimtah,  nay  be  cnidoycd  fcr  procariag  lighi,  bnt  they  an 
apt  to  emil  a  felitl  odor. 

ttkea  coalt  are  bcMed  in  a  aaM-iroa  raMtt  M  igaitlon,  the  profrcM  of  dcconpositicB 
b  at  fidlowt.  Flnt,  and  bthn  lb«  retort  beconwt  red  hot,  iteam  iiaaei  alone  with  the 
alBoapherk  air.  When  the  itMn  begini  to  teddea,  tar  dlMili  in  eonniterable  qoaalily 
with  (oma  cowbmlible  faa*  cf  whleh  hydfOfen  ndied  with  anunoaiaeal  gat  fiinni  a  put. 
The  eidalion  of  gn*  Incrcaaci  aa  He  rahirt  haeoDiea  bolter,  with  a  conlinnal  pradnetioa 
of  tar  •ndnHCbiniacalliqaora*  wtilaaaotphnrmwaeidrrDin  Ihe  pyrilei  of  the  cmI,  which 
anitre  with  Ihe  awoaia.  Whea  the  retort  hoi  cone  U  a  bright  cherry  red  heat,  lie 
diamgaccManl  of  ga«  ia  mmt  aeli**.  By  nod  by  tbe  gateooa  pradnetion  dlminirbei,  and 
eTeeloally  ccaM*  entiraly,  although  the  heal  b«  lacrrued.  In  the  rctoR  a  qnantity  of 
«arbonia«l  coalor  cfdir  reiBatnL  while  lar  iifovad  attbebcUoncfthe  receiver,  eoTcred 
wilh  the  nmanaiacal  Uqaur,  and  eomhiaed  whh  carbonic  and  nlphnront  add*,  and  aal- 
phaicted  hydfOfaa. 

U,  doriag  Ihii  diitiUtlion,  tbe  conbnatlbic  ga«  be  eollcelcd  asd  examined  >i  the 
MTciral  rtaget  of  lb«  proecn,  it  it  foaad  (o  dUftr  extremely  in  iti  Inminiferoos  powen. 
That  which  come*  olT  beftre  the  retort  ha*  acquired  its  proper  temperatnre,  girca  ■ 
feeble  light,  and  reaevblei  the  gai  obtabed  by  tkt  ^ltk>a  of  mwtt  cfaireoal,  eontiitiBi 
tbieSyof  hydrafen.  Thai  erolTed  when  the  relhn  ha*  jml  acquired  throDghont  a  riiid 
red  heat,  ii  the  beat  of  all,  «on*iNiag  ebieiy  of  htcarfcanted  hydrogen  or  oleflafil  gaa. 
From  good  coal,  it  coniiil^  for  eum^  in  100  mcnittrci,  of  IS  of  deSanl  ga*,  8!'5  of 
carboreled  hrdrogel^  3-S  oarboaic  myde,  1-t  aiMat  (he  niitare  haying  atpeclfiegnrily 
or0-6!i0.    At  a  liter  period,  a*  aAcr  5  bonri,  tl  coatalaa  7  meamret  of  oleSaat  gai,  M 


il  coataini  Iwenly  oieaNra  of  eartnrelcd  hydrogen,  10  of  eartonie  oiydr,  60  of  hydrft 
geo,  to  of  aiote,  with  a  ipeciie  gravity  i^oalyO-M6.  The  hydrogen  becomec  iinlpbar< 
eled  hydrogen,  if  there  be  much  pyritoiu  mailer  ia  the  coal.  The  linear  praporllon  of 
the  gat  tidiiengagod  during  Ihe  Bnl  bmr,  amoaating  to  ibool  one  flflh  oTthe  whole;  ia 
the  three  fullcwing  houn  the  ditenga^teiDeni  ii  lotenUy  onilbrm,  conaiitating  in  all  liny- 
four  hnndredih) ;  in  the  tilth  boar,  it  i*  one  tenth  g  ia  the  tevcnth  and  eighth  hoar* 
liileia  hundred  Ilk*. 

From  thete  obserrationi  are  dCTired  the  rule*  for  the  prodnetinn  of  a  sood  light  gi* 
from  eoali.  They  ihow  that  Ihe  diilillation  thovld  eommcnce  widi  >  retort  previoutly 
healed  to  a  cherry  red,  linec  thereby  good  git  ia  immedLitely  produced,  and  a  portion 
■^  Ihe  lar  i*  alw  coeverted  into  gaa,  iotiaad  of  being  timply  ditlDled  orer  into  the  eos- 
deaier  piti  tNt  tbia  bent  ibonld  be  iteadily  ooaiiaiwd  daring  the  whole  opeiation, 
from  6  to  8  houn  i  that  it  ihonld  not  be  increated,  etpecially  toward*  the  end,  fir  lent 


if  aeMmliaK'MAank  ard*  ni  hrdngM  rmm,  h  well  ■•  «f  injiriig  Iha  ntott  whem 
Iba  cooUae  •!t»qr  of  gMeAcklioa  hu  bMomc  reeUe)  m4  that  ih«  aperviina  ihovld  b« 
Hopl^  •OM  liBkc  bcAra  «M  «eaM*  Is  «aaM  Bnr,  lot  imm  wUbfteble  iUuBiaaliap  powa 
■baaU  inpoTeriih  Itae  eoDl««U  of  Uw  f«»aM«r.  VpoalbCBVeiB(e,apaaBdoffaodeoai 
•llaidt  fuur  CBbie  feel  of  gai,  or  ■  elwIdroiisSS  eirti.  London  iHWurc,  aflbrdi  fVom  12,000 
to  19)000  cubic  feci,  aatotdiaf  to  Ibe  rormof  iho  relort,and  ihe  uuanerof  Briaitii. 

Wbca  oil,  fall,  roain,  Ur<  tm^  >re  employed  for  the  prodoelioa  of  a  lighl  gas,  il  ii  not 
aaffieieat  to  introdnce  thete  sabalaDcn  into  the  retort^  and  to  heat  thein,  ai  it  done 
with  CO*]*.  In  tbii  eaasi  llie  fncatrr  pan  of  Ihem  woald  distil  OT«r  in  the  state  at  vota. 
tile  oils.  Bad  verr  Utile  ^ai  be  generated,  oat;  «s  nvell  aa  oorieapanded  to  the  quantilf 
of  fat,  fcc.  in  imnwdiate  oooiact  with  the  retort.  Il  becoiLet  Iherelbn  necMHry  to 
fill  the  merti  witk  pieeaa  af  brick  or  cokei  and  to  keep  them  ia  ignitkw,  while  the 
oil,  kc  i*  ilowly  intiodsMd  into  their  interior.  The  fat*  iaatnnllT  aaiane  the  Tanorou* 
■tate,  and  Ibna  coBiaf  into  eoaiaet  npon  an  exteniiTe  inrface  with  the  Ignited  brkka, 
•re  decompoaed  into  eomboilible  nie*.  A  tmall  porlion  of  carbonaeeoui  matter  re- 
aaiaa  ia  the  retort,  while  mach  olefant  gat  h  fomed,  poaatHing  a  inperior  illami- 
iMiiag  power  la  eominun  coal  gas,  and  enllr«lj  ftce  from  sulpbnreou*  impretriation. 
The  beat  oil  gas  is  leaeraied  at  ■  dull  red,  a  heat  inach  below  what  ia  requisite'  for  the 
decMipOMlioo  of  cool.  A  more  inienne  heat  would  indeed  prodaee  a  gnaier  voloms 
of  gaa,  but  of  a  poorer  qnalitf,  because  the  oleSant  gai  therebj  drpoaitM  one  hatf  of 
it*  esitea,  and  ia  eooierted  into  common  carbureted  hydrogen.  Oil  aBbrds  at  a  live^ 
Md  heal,  gases  which  contain  in  IQiQ  meatares,  19  ef  cdpfisnt  fras,  32'4  of  caibnreted 
l^drogen,  12*2  of  oubonie  oxfde  gas,  32-4  of  brdrogea,  and  4  ef  arate;  Ihe  mean  specifle 
gnrilr  being  only  0-590.  At  a  more  moderate  temperalnrs  it  fieldi  22*6  of  Ihe 
clefiaat,  SO-3  carbureted  hydrogen,  15-5  carbonic  oiyde,  7-7  hydrotca,  and  4  awte, 
with  a  speciAe  granly  of  0'76B.  It  containa  iriiea  generated  by  dull  ignition,  at  ia 
usual  in  works  on  Ihe  Bmnofaeturing  scale,  in  100  parts  from  3t)  to  40  of  olefiant  gai^ 
and  bcaidea  the  carbureted  bydrofcn,  a  few  per  ceoL  of  carbonic  oxyde  and  aiole, 
with  aipedfic  gravity  of  0'900k  and  even  upwards.  Oae  poandof  oil  or  Batd  fat  nBorda 
Ueobiefeetafga*;  of  tai  affords  about  12eDbie  feet;  ofraaio  or  pilch,  lOeo"    ' 

When  the  oil  gas  is  cooipreaaed  by  a  force  of  from  10  to  SO  at 


pnclice  of  the  Portable  Ga*  Company,  about  <M>e  flnh  of  the  volume  oif  the  gas  becomes 
liqueHed  into  an  oily,  ver;  volatile  fluid,  having  Ihe  specific  grsTi^  0-B!I.  It  is  a 
mixlure  of  three  Buids  (constating  of  earboreled  bydrofleo),  of  diSercat  degree*  of 


Tolatilily.  The  most  Tolatilc  of  lbe*e  hoUs  eveo  nndv  32*  F.  Some  of  the  vapor  of 
Ihii  gaa-oil  is  mixed  with  Ihe  olefiant  gas  in  Ibe  general  prodacti  of  deeomposittaa ;  In 
coasequcnce  of  which  they  are  someliioes  richer  in  carbon  than  evan  olefiant  gas,  and 
have  a  higher  illaroiaaling  power.  Oil  gas  contains  about  22  per  cent,  and  coal  gaa 
about  3}  per  cenL  of  this  oilj  vapor.  In  the  estimation*  of  tfao  eompcaitbn  t^  the 
gaica  given  above,  this  vapor  i*  incloded  under  cdeAant  gas.  This  vapor  combine* 
readily  with  solpharic  acid,  and  is  thas  precipitated  rreoi  Iha  gaseous  mixture.  The 
amount  of  olefisni  ;ias  is  shown,  by  adding  to  the  gat,  contained  over  water,  one  half  of 
its  volume  of  chlorine,  which,  is  the  eonrse  of  an  boor  or  two,  condeniei  the  olefiant  gas 
into  an  oily  looking  liquid  (chloride  of  hydrDcarbon.)  AAer  the  mixture,  the  fraiet 
nosl  be  screened  from  Ibe  light,  otherwise  the  common  carbnreted  hydrogen  wonld  also 
eomhine  with  the  chlorine,  while  water  aad  carbonic  acid  would  make  their  appearance. 

The  oil  emplaycd  for  affording  gai  it  the  crudcat  and  cheepeti  that  can  be  bonaht )  even 
tha  blubber  and  sediment  of  whale  oil  are  employed  with  advantage.  After  all,  however^ 
eoal  is  so  much  cheaper,  and  the  ga*  produced  from  it  is  itow  so  well  purified,  that  oil 
and  ratio  are  very  liitle  used  in  gas  apparatn*. 

Jnaralut  firr  Coat  Oat, — Coal  gas,  as  it  iasMS  from  the  rctar^  cannot  be  dircctlr 
employed  for  illumination ;  fur  it  cootalna  vapon  of  tar  and  ooal  oU,  at  also  steam 
imprcgnsled  wiih  the  carbonate,  sulphite,  and  hydnit>lphnret  of  ammonia.  Thete 
would  readily  condeote  in  the  pipet  Uuuugfa  which  the  gas  must  be  dis- 
I,  and  would  produce  obstnietloa* ;  Ihej  amtt  therefore  be  to  fhr  removed  hj 
pniTHdit  eooliup,  as  to  be  liable  to  oeeashin  no  IroaUesome  condensation  at  ordinary 
teinperatures.  The  crude  coal  gas  contain*  moreover  aol|riiBreted  hydrogen,  whose  com- 
bastion  for  light  would  exhale  an  offensive  snlphureoot  odor,  that  ought  to  be  got 
rid  of  at  much  as  possible.  Carbonic  acU  and  earboale  oiyde  gates,  generated  at  first 
fiom  the  decompoaition  of  the  steam  hy  the  ignited  coal,  eofeeble  the  illuminatiag  power 
of  the  gat,  and  should  be  removed. .  The  dlMngagement  of  gas  in  the  retorts  it  never 
vuifurm,  but  varies  with  the  degree  of  heat  to  which  they  are  exposed ;  Ibr  which 
leaaoa  Ihe  gas  most  he  received  in  a  gasometer,  where  it  maj  experience  nnlform  pres- 
tare,  and  be  disthaiged  naiformly  into  the  pipe*  of  dislribDtloa,  in  otder  to  ensure  a 
■teadydiBehatgeof  gas,a*d  untbnn  intenrityof  Ihht  tn  thebaroer*.  A  eoal  gasappa- 
tatns  ought  tberefbre  to  be  to  eonitncted  a*  oot  MUT  to  geaenle  the  gat  ittelf,  but  to  luil    . 
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1b  fig.  BAR,  inch  in  appuMof  Ii  wpwtwlwl,  when  the  Ttrioot  p«iU  an  riwwa  MB 
MCted  wiih  each  other,  in  wetioo. 

4  it  ihe  rBrnaee  wilh  ii«  art  oT  ejliadrieal  or  dliptkal  retort*,  flre  in  nnmher.    Fna 
each  at  Ihtat  retorU,  a  labe  b  pmcMiU  pcrpaadieularlf  apwardi,  and  then  bf  ■  cam 
M9  or  mUle-tabe,  it  innu  dowa 

wanit,  where  it  eaten  a  loog 
horizontal  eyliwler  uuler  n,  ■hat 
at  paeh  end  with*  acrew  cap,  and 
deaeendi  to  heneath  iu  middle, 
10  Bi  to  dip  abODt  an  inct  lata 
the  water  contained  is  it.  Fraa 
one  end  of  Ihii  cflinder  the  take 
d  paMet  downward,  lo  eoaaeel 
Itaeir  with  a  horiionul  tnbe 
which  enten  into  the  tmr  ^  or 
eiinn  c,  b;  meani  of  the  vcrtl 
ca]  branch/.  TUtbranehread 
es  to  near  the  bottom  of  th«  CT- 
lindrieal  Teawl,wbieb  »iti  on  tha 
•Die  of  the  tar  eitieni.  Fromihe 
otber  aide  oT  tfae  veniral  braaeh 
/,  [he  main  pipe  proceeds  to  the 
condenser  d,  ukd  thence  by  the 
pipe  I,  into  thepoijfier  (;  tttm 
which  the  gaa  ii  immediate^ 
Iranimittfd  by  the  pipe  p  iato  iht 
gasometer  f. 

The  openilon  proceed*  in  tiba 
following  waf : — A*  toon  a*  gtt 
be^nt  to  be  diaenfiagetl  from  the 
ignited  retort,  tar  and  amDwni- 
aeal  tiqaor  are  depotiled  in  the 
erl'Ddrical  receiTci  a,  and  Oil  'A 
np  till  Ibe  *nperSailf  ran*  otci 
hj  the  pipe  (J,  the  levrl  bein;  earn- 
■tanily  preserved  at  the  line 
■bown  in  (he  figure.  Bytheiama 
tarry  liquid,  the  orifice*  oT  the 
•everal  pipe*  b,  iuuing  from  tke 
retorti,  aie  cloaed  i  whereby  tlM 
ga*  in  the  pipe  d  ba*  it*  com- 
nnnicBlion  cut  off  with  the  gat 
in  the  retort*.  Hence  IT  one  of 
the  retorti  be  opened  and  enp- 
lied,  it  remain*  abut  off  ttom  the 
real  of  the  ippantoi.  Thii  ia- 
inlaiion  oC  the  several  retort*  ia 
the  rnnctionorthe  pipe  noderi, 
and  therefore  the  recurved  tubet 
mutt  be  dipped  ■<  (hr  nnder  the 
•arface  of  the  tarry  liquid,  aa  to 
be  in  eqnilibrio  wiih  the  presaon 
of  the  |a*  npon  ihe  water  in  the 
purifier.  The  tube  b  i*  closed  U 
tnp  with  a  Bcrew  cap,  which  caa 
be  taken  off  at  pleasure,  to  per- 
mit the  btcrior  lo  be  cleansed. 

Both  by  the  oTcrflow  from  lbs 
tecMver-pipc  a,  and  by  aobae- 
qnent  eoodentation  in  the  tnbe  d,  tar  and  abimontacal  liquor  collect  progresdtely  in  U|e 
eiileni  or  pit  under  c,  by  which  mingled  liquid*  the  lower  oriHce  of  the  Tcrtical  tnbe/  ia 
eloied,io  tbal  ihe  gas  cannot  escape  into  the  empty  apace  of  Ibis  cistern.  Tlieae  liquid* 
Cow  oTcr  the  edge*  of  Ibe  inner  Tesul  when  it  u  fall,  and  may  ftom  time  to  time  be 
drawn  off  b;  Ihe  siopeocli  at  the  bottom  of  the  cittern. 

Though  the  gas  has,  in  iu  progreas  hitherto,  deposited  ■  good  deal  of  it*  tany  and 
BBDUoiacal  vapors,  yet,  in  conaeqnence  of  ill  high  temperature,  it  ititl  reiaios  a  ee»- 
rideiabk  portion  of  Ifaem,  which  matt  be  immediately  abitracttd,  othowite  tbe  bar 
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would  pollmte  tba  Ume  in  Ibe  Tend  ■,  lad  iMerTere  witb  It*  pariflcatioD.  On  Ihii  Kc 
oouat  the  gat  ihoaU,  U  thit  period  of  Iht  proeeu,  be  cooled  u  maeh  m  poMible,  in  order 
to  CDodenu  theie  vapon,  anJ  to  faior  the  aeiiuo  at  the  lime  in  ihc  pnriKir  e,  upon  the 
lolphnretad  hjdioten,  which  U  tDore  energetic  the  lover  the  lenipenLure  sf  the  gat. 
The  etal  gai  pauea,  therefore,  fruDi  the  lube  /  into  the  lube  h  o{  the  oindenier  D,  which 
ii  placed  in  an  iron  cheat  g  filled  with  water,  and  it  depoiilea  more  Ur  and  ammoniacal 
liquor  is  the  under  part  of  the  eiilcro  at  I,  I.  When  iheie  liquidi  haea  riren  to  a  eertwn 
lerel,  Ihrj  orerSow  iaio  the  Uf-pii,  ai  ahowD  in  the  fitui^i  ■»  be  dnwa  off  bjr  the  tup 
kbCk  aj  oecaiiuu  OMJ  require. 

The  rerrigeraled  ga*  i>  dqw  eooducted  iato  the  parifier  k,  vhieh  it  filled  with  milk  of 
line,  made  bf  miiioi  one  part  o(  ilaked  line  wilh  35  parts  of  water.  The  nu,  at  It 
cnlen  b;  the  pipe  I,  jepreiaei  the  waler  in  the  wide  eyliader  n,  thence  pat^ea  under  tha 
perforated  diac  in  Ibe  under  part  of  that  cylinder,  and  riainfi  up  Ihrouih  innumerable 
■mall  holei  ii  diitributed  Ihruuihoul  the  lime  liq'Jid  in  the  veawl  m.  Bjr  enniact  with 
the  lime  on  Ihia  eilended  lurrace,  Ihe  Caa  ii  alripped  of  ill  aulphureCed  hydru|ien  and 
ewbonic  acid,  which  arecondenxed  into  Ibe  hjrdro-fDlphnrel  and  carbonate  of  liinei  il  now 
entert  the  gaiomeler  f  in  a  purified  auie,  through  Ihe  p!pe;>  I,  and  oeeupin  ihe  apace  u. 
The  fnuomeler,  preuins  with  a  imall  unbalineeil  furce  over  Ihe  connlerweiiht  i,  eipeli 
it  Ihroufih  the  main  a  a,  in  communication  with  Uie  pipe*  of  distribnlioa  through  tha 
building)  or  Mreeu  to  be  illumlnatnl. 

The  parts  a  B  c  D  K  and  r,  of  which  tbja  apparatoi  ooitiiati,  are  enential  conatilnenU 
of  erery  good  coal-gas  work.  Tiieir  conttrnctiun  reals  upon  peculiar  principles,  it  m*- 
ceptible  of  ceitaia  rnodificalioos,  and  therefore  determ  to  be  eoutidered  in  detail. 

Tht  Rflorlt.  —  These  are  generallj  made  of  east  iron,  though  the;  have  occatioBallj 

been  made  of  bailed  clay,  like  common  earthenware  retorts.      The  nriginal  form  WU  a 

cylinder,  whicb  wac  chaniied  to  an  ellipte,  wilh  ihe  long  axis  in  a  boriionlal  direction, 

then  iaio  the  thape  uf  the  letter  d  with  the  atraiiht  line  undermost,  and  lailJ;  into  • 

■cm i-CT Under,  with  its  hurizanial  diameter  22  incliet,  and  il*  vertical  varyinit  froui  9  id 

12.    The  kidney  form  was  al  one  time  preferred,  but  il  ha*  been  liltle  D*ed  of  late. 

The  form  of  retort  represented  in  fig.  STO  hat  been  found  to  yield  the  larnett  quantity 

of  good  ga*  in  Ihe  ehartetl  lime,  and  with 

the  least  qunnliiy  of  firing.    The  length  i* 

7},  and  the  traniveraa  area,  from  one  foot 

to  a  fool  and  a  half  square.       The  OTOWa 

show  the  direction  of  Ihe  Same  and  draught 

in    Ibis   eieellenl    bench    of   retorlt,  a* 

maunled  by  Mcttra.  Barluw. 

The  charge  of  coal*  it  most  eontenieallj 
introduced  in  a  tray  of  ibeet  iron,  made 
somewhat  like  a  grocer's  tcoop,  adapted  to 
the  aiie  of  Ihe  relorl,  which  it  pushed  home 
to  its  further  end,  inverted  to  a*  to  turn 
out  the  contents,  utd  Iben  unmedittdr 
wilhdiawn. 

The  dnralion  of  the  procesa,  or  Ihe  line 
of  conplellag  a  disiillaiion,  depends  npoD 
Ihe  nalare  of  Ihe  coal  and  Ihe  Ibrm  of  Iba 
reicirt.  Wilh  cylindrical  relorl*  it  cannot 
be  finished  in  leas  than  6  hours,  bul  wilh 
elliplicsl  and  semi-cylindrical  relorla,  it  may 
be  eompleled  in  4  or  5  bonra.  If  Ihe  dit- 
lillation  be  continued  in  the  former  for  8 
hom,  and  fn  the  latter  fbr  6,  ga«  will  continue  to  be  obtained,  bal  during  Ihe  latter  period 
of  the  operation,  of  IndllTerenl  quality. 

TAa  Kuxivtr,  —  If  Ihe  furnace  eonlaina  only  2  or  3  relorti,  a  simple  cylindrical  eesael 
*landin«  on  Ibe  ground  half  filled  wilh  water,  may  serve  at  a  rrceiveri  into  which  ihe 
tube  from  the  retort  may  be  plunged.  It  should  be  provided  with  an  overBow  pipe  for  Ibe 
lar  and  ammoniacal  liquor.  For  a  range  of  several  retort*,  a  long  horizontal  cylinder  i* 
preferable,  like  Ihal  represented  at  b  in  fig.  ATI.  Ita  diameter  it  from  10  to  IB  inches. 
Thi*  cylinder  may  be  so  constrncled  a$  lo  separnte  Ibe  lar  from  Ihe  ammoniacal  liquor, 
bf  means  of  a  typhon  attached  to  one  of  itt  ends. 

Tkt  Cmdauer, —  The  eundcoser,  repretenled  in  fig.  6(i9,  congists  of  a  tqoare  cheat  g, 
made  of  wrooghl  Iran  pities  open  at  top,  bul  having  its  botlom  pierced  with  a  row  of 
holes,  lo  receive  a  series  of  tubes.  To  these  hales  the  uprizht  four-inch  lubet  A  A  are 
■eeurcd  by  flanges  and  rcrews,  and  Ibey  are  connected  in  pairs  al  lap  by  the  curved  ot 
caddie  tube*.  The  said  bottom  forms  the  cover  of  the  chest  I,  t,  which  i*  divided  hj  *ei 
tkal  ii«n  paititions,  into  half  at  many  comparlmenls  •■  there  are  tube*. 
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Th««e  ptititioa  plBtMar*  Itfl  opea  *t  totuta,  •»■■  to  j^tr  tbelfqvUt  cfrMb  eoB- 

partineDl  ia  commoDiotioa.      Tkercb;  the  fai  panf*  up  and  dowa  the  •crin  dT  tnbCB, 

IB  pniccadini  ttaat  one  coaiputnwiit  is  aaotbcr.    The  coodeoffd  liqnidadrtcFnd  m'M  the 

boi  1,1,  and  flow  otft  into  the  tai 

datera,  when  ibe;  rire  aboTe  the  We. 

t,  t.     The  lar  may  be  dnwn  off  hma 

timetottme  by  the  (topcock.  Tbmck 

the  tobe  k,  cold  water  flova  iato  tbt 

coadeater  chMt,  aad  the  waim  watar 

«  paiaei  awaj  bj  a  pipe  at   ill  appct 


'^... 


.e  extent  oT  mrfhee  which  the  fm 
Tcqairea  for  iti  Tefrigpration  brlbre  It 
(i  adaitled  jalo  the  wBFhinr-litite  >if- 
paralni,  dcpenda  upon  Ibe  emiien- 
tan  or  the  milk  of  lnu:,  ana  the 
qaantity  of  gai  generated  in  a  fcRaia 

It  may  be  aranined  *i  a  detenntaatloa 

nflleientlr  eiael,  that  10  aqaare  fe« 

«r  imrihce  of  the  condenwr  can  eoo> 

a  cubic  foot  of  n>  prr  iiiin«ie  to  the 

temperature    of   the    eootins    water. 

For  example,   inppose   a  Fbmaee  or 

arch  with  6  retort*  tf  ISO  pouadiof 

eoal  each,  to  produce  in  6  honrt  SOOO 

•■bie  feet  of  gai,  or  10  enbfe  feet  per  minate,  there  wouU  be  required,  for  the  eoolias 

•arftee  of  the  eondenter,  100  Hguare  feet  —  10  X  10.      Sappt^  100,000  cobic  feet  «t 

■a*  to  be  produced  in  24  boara,  for  which  S  or  9  inch  aithei  mual  be  employed,  the  cm- 

aenalia  tntriee  mait  contain  from  800  lo  900  aqaare  feet. 

rWPiirilltr.  — The«pp«rat«>  repreaented  in  the  preeedina  flirare  is  cmnpoaed  «f  a 
erlindrirat  iron  Tewel,with«n  ■ir-liihl  coTericrewpd  upon  it,  through  which  the  cylinder 
B  ii  alao  Bxed  air-Ilaht.  Tbt  bottom  of  this  cylinder  ipread*  out  like  Ihr  biim  of  a  ha^ 
(brmiifa  a  horiionlal  eirralar  panition,  which  it  pierced  with  holet.  Through  a  atnffaf 
boi,  in  the  coier  of  Ihii  inierior  cylinder,  the  vertical  aiia  of  the  igjlalor  paate*,  whidi 
ll  tomed  by  wheel  and  pinion  work,  in  order  to  ilir  ap  the  lime  fiom  the  bottom  of  the 
water  in  the  purifier.  The  Tetael  a  aerTM  for  introducing  fieah  tnilk  oT  lime,  ai  alao  kt 
leltini  it  off  by  a  alopeoek  when  it  haa  tiecome  loo  foul  for  fnrther  ate. 

The  qnaniiiy  of  lime  ahould  b>  pniponioned  to  the  qoantily  of  nlpharetrd  hydragea 
•ad  carbonic  acid  contained  in  the  gat.  Snppnaing  that  in  good  coal  lu  there  it  6  pel 
cent,  of  there  aaaea,  about  one  ponnd  and  ■  half  of  lime  will  be  teqaiaile  for  errei;  han- 
drrd  cubic  feet  of  eoal  gaa  generated,  whirh  amoonti  to  nearlj  one  aiiieeath  of  the 
weight  of  eeal  tDbjreted  to  decompoaition.  Thia  qaanlity  of  lime  mixed  with  the  ptipcr 
qaanliiy  of  water  will  Tortn  alMot  a  eubte  foot  of  milk  of  lime.  Con*e<|nenl]y,  tbt 
capacity  of  the  pnrifler,  that  it,  of  the  Interior  tpace  Slled  with  liquid,  may  be  taken  at 
tout  aeTcntht  of  a  cubic  foot  for  trtrj  hundred  cubic  feet  of  gaa  pauing  through  it  ia 
one  operalioo;  or  for  ITS  cabie  fhet  of  gi a,  one  eabic  foot  of  liquor.  Afler  erery 
operation,  that  it,  after  erery  Are  or  aix  hour*,  the  pnrifler  muit  be  filled  afreth.  Sop- 
poae  that  in  the  eoorte  of  one  openiion  20,000  cubic  feet  of  gat  paia  throagh  t^ 

30,000 
machiae,  Ibia  thoald  be  able  lo  eonlaia-.yj     =114  cubic  led  of  milk  of  limei  vheitee 

iti  diimeter  ahould  be  aeven  feet,  and  the  height  of  the  liquid  three  feel.    Iflhe  eapadtr 
of  the  Tctael  be  leaa,  the  lime  milk  mutt  be  more  frrqnrntly  changed. 

la  tome  of  the  large  gat  worki  of  Lundon  the  pnri^er  ha«  the  following  eoniliuclioB, 
whereby  an  unintermpled  inRui  and  efflai  of  milk  of  lime  takes  place.  Three  tjagle 
porifiert  are  to  connected  logelhcr,  that  the  aecond  vettel  atandi  higher  than  the  firtt, 
and  the  thin)  than  the  aecond  ;  no  that  the  dlacharge  lube  of  the  tuperior  vefael,  placed 
■omcwhal  below  ill  enter,  en  ten  into  the  upper  pari  of  the  n<  it  lower  vesael  j  conie- 
quenlly,  should  the  milk  of  lime  in  the  third  and  uppermost  vessel  rise  ahuve  ittocdi- 
B*ry  IcTcl,  it  win  flow  over  into  the  tecond,  and  thence  in  the  aame  way  into  the  firat ; 
from  which  it  it  let  off  by  the  eduction  pipe.  A  tube  introduen  the  gas  from  the  coo- 
denaer  into  the  first  Teasel,  another  luV  doet  the  tame  thing  for  the  tecond  veuel,  *c., 
and  the  tnbe  of  the  third  Tetsel  conducts  Ihe  gas  into  the  gatomrler.  Into  the  ihiiJ 
voiel,  milk  of  lime  Is  coDiiantly  made  lo  flow  from  a  cistern  npon  a  higher  level. 
By  this  amneement,  the  las  patting  through  the  tcTeral  veaarls  in  proportion  aa  it 
la  puriHed,  comet  proKressiTeljr  into  contact  with  purer  tnilk  of  lime,  wheieby  itt  puriiU 
cation  becomes  mme  complete.     The  agitator  t,  prorided  wiib  two  tiirriog  paddle^  ii 
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bept  b  coallnnd  rotallda.  Tks  prcMorf  which  the  fnt  hu  here  to  ovneome  1j  iiatiii*ll| 
Ihtiw  linMs  u  grett  M  with  ■  >in;le  purifleT  ot  like  depth. 

F:f.  B7S  is  I  fimple  fonn  of  pariAer,  wbkh  hu  been  roand  to  auKrerwell  in  pnetiee. 
Ttiroa^h  the  eoTer  of  Uie  tcmtI  a  «,  the  wide  e^linder  «  d  i«  inserted,  hiTing  in  lower 
end  pierced  with  numeroni  holes.  Coneeolric  with  that  er..nder  a  Ihe  narrower  one  i  *, 
bo«i>d  ■bore  with  Ibe  Itange  il  b,  bnt  open  at  top  and  battoin.  The  nnder  edge  gka 
Ibis  cylinder  descends  a  lew  inehn  below  the  end  c  it  of  the  outer  one.  Aboat  Ihe  middia 
<f  the  Teiset  the  perforated  shelf  in  a  ti  placed.  The  Rhaft  of  [he  agiutor  (,  pa«ea 
tkmn^h  a  slnffin;  boi  opon  the  top  of  the  Tcsset.  He  gas-pipe  g,  proceeding  Trom  lh« 
eondea«er,  enters  ibroogh  the  Bang*  a  A  in  Ihe  outer  cylinder,  while  Ihe  gas-pipe  A  goes 
from  Ihe  cover  to  the  gasometer.  A  stopcock  upon  the  aide,  whose  orilice  of  discharge  is 
•ODtewhat  higher  than  the  nnder  edge  of  Ihe  onler  ctKoder,  serves  to  draw  off  Ihe  millc 
of  lime.  As  the  sis  eaters  through  ihe  pipe  g  into  the  space  between  Ihe  two  cylinders, 
il  displaces  the  liqnor  till  il  arTires  at  the  hole*  in  the  under  edge  of  the  outer  cjliader, 
Ihroogta  which,  as  weU  as  nnder  the  edge,  il  Sow*,  and  then  passes  up  through  the  aper- 
tores  oT  the  ihelf  m  •  into  tbe  milk  of  lime  chamber;  Ihe  level  of  which  is  ahown  bjr 
tbe  dotted  line.  The  stirrer,  I,  should  be  lariied  b]r  wheel  work,  though  it  is  here  shown 
as  pnt  in  motion  by  a  winch  handle. 

In  order  to  jadge  oT  the  dexree  of  pority  of  the  gaa  aftei  it*  transmisaian  through  As 
lime  machine,  a  ^nder  syphon  tube  provided  with  a  stopcock  may  have  the  one  end 
inaerted  in  ils  cover,  aod  the  olher  dipped  into  a  vessel  coDiaining  a  solntton  of  aeeule 
of  lead.  Whenever  Ihe  solntion  has  been  rendered  turbid  by  the  precipitation  of  sulpha- 
ret  of  lead,  il  should  be  renewed.  The  aalurated  and  fetid  milk  of  time  I*  evaponted 
in  oUong  easi>inin  tronghi  placed  in  the  ash-pit  of  the  furnaces,  and  the  dried  lima 
it  partly  employed  for  luting  the  apparatcu,  and  partly  disposed  of  for  a  mortar  oc 

By  this  pnrider,  and  other*  of  dmilar  coMtradlon,  the  gas  in  the  preceding  paiti  af 
the  apparatus,  as  in  Ihe  retorts  and  the  condenser,  saffen  a  prcMora  equal  lo  a  colnnn 
of  water  aboat  two  feet  high ;  and  in  Ihe  last  described  pnriGer  even  a  greater  pretsore. 
This  pressure  is  not  disadvantageous,  bnt  is  of  use  in  two  rMpecli{  1.  it  shows  by  a 
brisk  jet  of  gat  when  the  apparatus  is  not  air-light,  and  it  prevents  common  air  ft'on 
entering  into  Ihe  retorts ;  2.  this  compression  of  the  g>*  favors  the  condensation  of  the 
tar  and  ammoniacal  liquor.  The  effect  oT  such  a  degree  of  preisare  In  eipanding  Ihn 
metal  of  tbe  ignited  retorts  is  quite  inconsiderable,  and  may  be  nrgleeled.  Two  eoa'.ri> 
vancea  have,  however,  been  proposed  for  taking  off  this  preasnre  in  Ihe  purifier. 

In  fig.  073,  m  m  are  two  similar  vessels  oT  a  round  or  rectangular  form,  fhmished  at 

tbeir  npprr  border  with  a  iroove  filled  with  water,  into  which  Ihe  under  edge  of  the 

cover  fits,  so  as  to  make  the  vessel  air- tight.    The  cover  is  snipended  by  a  cord  or  chain, 

which  goes  over  a  pulley,  and  may  be  raised  or  lowered  at  pleasure.      The  vessels  Ihem- 

■dves  have  perforated  bottoms,  r  r',  covered  with  wetted  moss  or  hay  sprinkled  over  with 

daked  and  sifted  quickiiine.      The  gas  passes  through  the  loosely  compacted  natter  of 

the  Bnl  vessel,  by  entering  between  its  two  bottoia*,  rises  into  the  upper  space  (,  Ihence 

it  proeoedi  to  the  second  vessel,  and,  laslly,  tkfoagh  the  pipe  a,  into  the  gasometer, 

•»'        This  tnelhod,  however,  require* 

twice  as  much  lime  as  ihe  lormer, 

without  increasing  the  parity  of 

thegaa. 

The  lecatid  method  consist*  in 
compressing  the  gas  by  Ihe  ac- 
tion of  an  Archimedes  screw,  to 
such  a  degree,  befire  il  Is  admit- 
ted into  the  purifier,  u  that  it 
may  overcome  Ihe  pressure  of 
the  column  of  water  in  that 
vessel.  Fig.  IIT4  exhiblU  thi* 
■pparatns  in  seellun,  d  d  it  Ihe 
Archimedes  worm,  the  axis  of 
which  revolves  al  bottom  upon 
the  gndgeon  < ;  it  poaaesses  a 
three-fold  spiral,  and  is  turned 
in  the  opposite  direction  to  that 
in  whieh  il  scoops  the  water. 
Tbe  eisieni  which  rootaint  it  ha* 
an  air-light  cover.  The  gas  to 
be  purified  parses  through  tbe 
pipe  c  into  Ihe  space  d,  over  the 
««t«r  level  d;  Ihe  upper  cell*  oT  ttie  wuno  scoop  in   the  ga*  at  thi*  poiat,  ud 
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turj  II  dowmnrdi,  wltert  it  CBten  >t  g  into  tke  emvltj  ■  cf  k  (Mand  eiiterv.  la  <Hh 
that  the  gta,  itRer  it  ucapcs  frooi  the  bottom  of  Ihc  worn,  miT  not  partwll)'  ntnni 
Ihrougb  g  into  the  carilj  d,  mo  ■nnular  plate  g  h  it  tmcifi  to  iu  Dodcr  rdie,  n  u  to 
tora  ovfr  it.  Th«  eomprFtaed  ;u  ii  oandaeted  (nun  ttae  cavitT  ■  ihriHigh  the  pipe  e 
ioio  the  puriryiiii  machine  i  a  U  «  maaomeier,  to  iodickie  the  claKie  lenaiu*  of  Ike  km 
in  B.  On  the  top  of  Ihe  wonn  a  meebaainn  is  Bitcd  liir  keeping  it  ia  canataa' 
routinn. 

A  perfect  piiriSeation  oT  livhl-gM  [ton  (ulphorelsd  hjdnNien,  cither  bf  mitk  of  lioie 
or  a  luluiiiin  of  the  ^leen  tulphala  of  iron,  i*  auended  wiih  •ooia  diffieaKj,  when  caniel 
■0  far  at  lo  caiue  no  precipitation  of  talpharel  in  acetate  of  Jead,  because  aueh  a  degree 
of  mihini  ra  required  a*  i*  apt  lo  diminith  iU  illuminating  power,  b^  afaeUacliBg  the 
Tapor  of  ibe  rich  iiilf  hidrocarbnrcl  which  it  eonuina.  MareoTcr,  Ihc  cual  ga«  oblaiaed 
toward*  ihr  end  <>r  the  dittiilalioo  contaiu  umr  mlphafet  oT  carbon,  which  aHonla  lol- 

Kirous  acid  un  bein^  burned,  and  can  be  remoTcd  by  no  eauj'  melbod  hitherto  known. 
e  lime  in  the  pnrlfler  diMnfra^et  rrom  (he  carbonate  and  hj'dro-aulphiirel  ''f  ammcKua 
Gairicd  over  with  the  >n«,  eapeeiall|r  when  it  ha*  been  imperfeeLly  eoulcij  ta  tht ;  jndeaier, 
aportioQ  of  aiiimonTaeal  gu,  whi^ however,  i*  not  injariou*  hi iU  illnmianiiDc  power. 
The  beat  arnii  for  purifying  ga*  would  be  the  p<rroliinile  oT  lead,  were  it  noi  nihet  «x 
penaioe,  becaoac  il  wuuU  lave  Ihe  tioable  of  lUrriai,  and  require  a  «matler  and  aiBipler 
apparatus. 

Thi  Gt^mtltr. — The  gaaometer  aerm  not  merrlf  a*  a  manxine  for  receiving  the 
gai  when  il  i*  purified,  and  keeping  i(  iu  (tore  for  u*e,  but  ■!«>  fur  eammunicaling  to 
the  gaa  in  Ihe  aer  of  burnlna  tuch  a  unifonn  preaaulv  a*  ma;  iiecure  «  uttvij  unSi^ 
ering  flame.  It  ninaitu  of  two  etsential  parti  g  I.  of  an  under  ciilern,  open  al  liip  aad 
ItUed  wiih  watrr;  and  2.  of  the  upprr  floating  cylinder  or  cheat,  which  a  a  eJniUar 
ciiilem  inverted,  and  of  >omewhai  imaller  di[npnuon>,  called  the  ga*-hi>lder ;  aee  r, 
fig.  flrtn.  The  best  form  of  Ihi*  Teaid  ii  the  round  or  ejliudrical;  bulb  becauie  under 
equal  capKCilgr  il  require*  leail  turface  of  metal,  and  il  i*  teail  liable  to  be  warped  by  iti 
own  weiihl  or  accideni*.  Since  a  ejriindrical  bod;  has  the  greatest  cipaciiy  with  a' 
Kivea  lurfKcr  whc«  ite  heiaiht  il  equal  to  its  semi-diameter,  iU  dimensiiini  ought  to  be 
meh  that  when  elerated  to  the  hiEhett  point  in  the  water,  the  beiiht  rnaf  he  equal  lo 
the  ladin*  of  ihe  ba*e.  For  example,  tel  iba  capacilr  irf*  the  gas-holder  in  cobie 
feel   be  h,  the  semi-diameter  of  ita  base  be  z,  the  height  out  of  the  water  be  t; 

A  k  z=f  =  V    *  ,  This  height  maj  he  increased  b;  one  or  two  feet,  aceording  to  ib 

3'U 
magniltide,  to  prevent  Ihe  chance  of  an;  ga*  eteaping  beneath  it*  nnder  edge,  when  it  ia 
raiaied  to  its  higheu  elevation  in  the  water. 

The  sise  of  the  (asumeler  should  be  proportional  lo  the  qnantilf  of  gas  to  be  con 
somed  ia  a  eertaia  time.  If  120,000  eubie  feel  be  required,  for  initaace,  ia  10  houn 
fbr  street  iliuminaiion,  and  if  the  gas  retort*  be  chargnl  four  limei  in  34  boura,  30,001} 
fcel  of  IBS  will  be  geneialed  in  6  honn.  Hence  the  gasometer  should  hare  a  canacilf 
of  at  least  70,000  rubie  feet,  lappoaing  the  remaining  00,000  cubic  feel  to  be  produced 
during  the  period  of  con*um|ition.  If  the  fasomeler  has  a  smaller  eapacily,  it  must  be 
supplied  fmm  a  greater  number  of  retorts  during  Ihe  lighting  period,  which  li  nut 
adTaalagcouB,  as  the  Aral  heating  of  the  laperBumerar;  retorts  is  wasteful  of  fuel. 
Some  engineer*  consider  that  a  eap«ci(r  of  30,000  cubic  feet  is  Ihe  largest  which  can 
with  propriety  be  given  to  a  gasometer ;  in  which  ease  they  make  U*  diameter  42  feet, 
and  ita  heiiht  23.  When  the  dimension*  are  greater,  the  sheet  iron  must  be  thii^er 
and  more  cipensiTe ;  and  the  hollow  ejUnder  mutt  be  forllSed  by  strong  internal  cnM* 

The  water  cistern  is  usually  constructed  in  this  conntrj  with  eail-jroa  platea  boiled  to- 
gether, and  made  tiiiht  with  rusl-cetnent. 

In  cases  where  ttie  weight  of  water  reqoired  to  fill  such  a  dstem  might  be  incMiTeniettt 
to  sustain,  it  may  be  made  in  Ihe  form  represented  in  jit.  0T6  i  which,  however,  will  eo«t 
nearly  twice  as  much.  Parallel  with  the  tide  of  the  eitlen),  a  second  cylinder  c,  of  Ihe 
tame  shape,  but  somewhat  smaller.  It  flied  in  an  inverted  position  to  the  bottom  of  the 
first,  BO  as  to  leave  an  annular  space  a  ■  between  them,  which  is  Riled  wiih  water,  and 
in  which  the  flualiag  gasometer  i  plays  up  and  down.  The  water  must  stand  above  the 
cover  of  the  invrrted  cylinder,  a  and  b  are  the  pipes  for  leading  the  gas  in  and  out. 
Through  an  opening  in  the  masonry  npon  which  the  gasometer  apparatus  rests,  the 
apace  c  may  be  entered,  in  order  to  mske  any  requiule  repair*. 

The  water  cistern  may  also  be  sunk  in  the  ground,  and  the  tides  made  light  witk 
hydraulic  monar,  as  is  shown  in  jig.  67B,  and  to  make  il  answer  with  lew  water,  a  con- 
eentric  cylindrical  tnass  of  masonry  may  be  buill  at  a  distance  of  !  or  Sinehet  within  iL 

Every  lai^e  gasometer  must  be  strengthened  interiorly  with  crosa  iron  rods,  lo  sliAes 
both  it*  lop  and  bottom.    The  lop  i*  supported  by  red*  ttretehiag  obliquely  down  M 
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iIm  MtM,  ud  to  the  mtdcr  odre  an  iron  ring  it  ailuhed,  eoniltlin*  of  eomJ  cut  bom 
kus  boiled  logeiher  j  with  which  the  obliqae  rods  are  connected  bj  prrpeudJcular  om*. 


Other  Tcclical  rod*  itreteb  dimtlj  frtica  the  lop  to  the  bottooi  edge.  Upon  the  peripbcrr 
of  the  lop,  nt  the  end  of  the  rodi,  uveiml  ringi  are  made  fail,  to  which  the  gu-hulder 
it  luipeaded,  by  meiai  of  a  cnmmon  chain  wfaicb  i-ddi  OTrr  a  pulJe]'  at  the  centre. 
Upon  Ihe  olhrr  End  of  the  chain  lliere  it  a  counlerpoitF,  which  liliei  off  the  greater  part 
of  the  wriiht  oribe  git-hnlder,  leiving  onl;  to  much  at  it  reqnitiie  for  the  eipnltlon  of 
the  ga).  The  inner  and  uuier  (iirracet  of  the  ga*-ho1der  ahould  he  a  few  tiinn  rubbed 
over  with  hot  lar,  at  a  few  dayi'  iaterral  between  each  appJication.  The  palley  mnil  be 
made  fist  to  ■  tirong  rrame. 

If  the  waler  ciilern  be  formed  with  tnaaonry,  Ihe  satpeniion  of  the  gat-holder  may  be 
made  in  Ihe  fulluwing  waj'.  a  a,  fig.  fl7S,  it  a  hollow  cylinder  of  catl  iron,  tlanding  up 
through  Ihe  middle  of  the  gatomeler,  and  which  it  provided  at  cither  end  with  another 
uuall  holli'w  eyiinder  o,  npen  at  both  endi  and  pattinK  through  Ihe  lop,  with  ill  aiii 
placed  in  Ibe  axit  of  the  sat-holder.  In  the  hollow  cylinder  o,  Ihe  eounler«eight  mocea 
up  and  down,  with  itt  chain  patting  over  Ihe  three  pulleyi  a,  a,  a,  aa  thown  in  fig.  aT& 
■  r  are  the  gat  pipet  made  fail  In  a  vertical  iron  rod.  Should  Ihe  ganimeler  be  made  to 
work  without  a  counterweight,  u  we  thall  presently  tee,  the  central  cylinder  A  A,aerTa 
u  a  Terlical  guide. 

Iq  proportion  ii  the  gat-holder  rinht  in  the  water  of  the  cittern,  it  loaes  to  much  of 
til  wcighi,  as  it  equal  10  Ihe  wekht  of  the  water  displaced  hy  Ihe  tidei  of  the  linliing 
Tettel;  so  that  Ibe  gat-holder  when  entirely  immerfcd,  exereiiiet  Ihe  leail  preature  upoa 
Ihe  gat,  and  when  entirely  out  of  the  water,  il  exerciset  the,  grcatetl  preiture.  la  onler 
to  eonntetact  this  inequalily  of  picaaurc,  which  would  occatioa  an  onequal  velocity  in 
the  efflux  ofihe  gas,  andof  eoursean  unequal  inlentiiy  of  light  in  itt  fiame,  the  weight  of 
the  chain  upon  which  the  itat-hnlder  hanii  a  to  adjusted  ai  to  be  equal,  thronghual  the 
length  of  itt  motion,  to  one  half  of  ihe  weight  which  Ihe  gat  holder  lotei  hy  immeraion. 
In  ihit  caM,  the  weight  which  it  lofei  by  linking  into  the  waler,  it  repheed  by  the  por* 
tiiia  of  Ihe  chain  which,  pasiing  Ihe  pulley,  and  hanging  over,  balancet  to  much  of  the 
chain  upon  the  tide  of  the  eounlerweight ;  and  Ihe  weight  which  it  nint  by  riling  out 
of  the  water,  ii  cnunlerpoiied  by  Ihe  linkt  of  Ihe  chain  which,  patting  over  the  pulley, 
add  to  ibe  aroounl  of  Ihe  counterweight.  The  prctiure  which  the  gai-holder  eierciiet 
apon  Ihe  gas,  or  that  with  which  it  forces  it  through  the  (irtt  mam  pipe,  it  nsually  to  reg- 
alatcd  at  to  sustain  a  eolumn  of  ff  urn  one  to  two  incbet  of  waler ;  to  that  the  waler  wiD 
Kind  in  the  cittern  from  one  to  iwo  inchei  hiiher  within,  Ihan  without  Ibe  gat-holder. 
He  follciwiiig  computation  will  place  theic  particnlan  in  a  clear  light. 

Let  the  wmi^Jiameter  of  ihe  gai-holdcr,  equal  tr  Ihe  Terlical  citcnl  of  its  motion  into 
andoui  of  the  water,  =z(  lei  the  weight  of  a  fool  square  of  ibe  tide  of  the  gas-holder, 
iaditdiog  that  of  Ihe  strengthening  bars  and  ring,  which  reoiBia  plunged  under  IbawUcr, 
be  =  p  f  thea 
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I.  Ae  wcigbt  ef  As  (M-boUn  in  iu  Ughot  pnitioB  =  t]t  rtf| 

1  the  weight  oT  thg  tida  oT  the  gat-helder  which  plaj  in  the  wmtei  a  It  f  v  irtj ' 

t.  the  eabie  eonteMte  at  the  innencd  jnrtiom  oT  the  fav-Udei  =  *^"*' 

B.  th«  veight  nf  the  gM-holder  in  its  lowat  pocilion  = 

6.  the  weifht  of  m  iacbe*,  height  of  water  =  t=  .  ,  ^ , 

7.  (be  unoaatof  the  eoiiBterweight  =  *cQ8^—  ,-s~|' 

8.  the  weight  of  the  chun  Ibr  the  teagth  '  =  =^ 

IT  we  reduce  the  weight  of  the  gu-bolder  in  its  higheft  mod  kweet  poiitioM  ta  th 
height  oT  ■  itnliun  of  water  sqnal  to  the  inrAea  oT  Iti  lop,  thii  height  it  that  of  the 
oolnmn  oT  water  which  WDOld  preee  Ihfl  gM  Within  the  gMoaeter,  were  M  MMUerweight 
trnjiajai  >  it  oonaiatt  n  rollowi  ■— 

e.  te  the  hi^ert  poaiiim  =  -^  I 

10.  fo  the  loweit  =-^\ 

FtelheeiM 
lei  tfck  height 

11.  for  the  higheU  potltimi  =*  p  ( — ^j~)  i 
II.  forth.  k«.t-,(iij^)l 

II.  iheeMnlerwdght  =<rM^p(l-|-S")— ^)  ; 

14.  Ih*  wdght  of  tie  •qaalliiag  chain=  L^fwmtK 

1^,  let  the  diameter  of  the  gasholder  be  30  foet,  the  lieight  IS  (the  eoMenli 


b  eabie (Nt  will  he  ID^SOT),^  =  4  poandei  then  lb*  eoonlerweighl  for  a  hdahl  oTai 
fneh  awt  a  half  oT  water  preMweaSSSSponndsi  the  weight  of  the  ehaiaror  a  leni  ' 
15  foet  =  8»  poandt.    Were  no  CMOlMweight  emplored,  eo  that  the  gaa-bolder  u 


a  half  oT  water  prcMwe  a  353S  pounds  I  the  weight  of  the  ehaia  for  a  length  of 
_.  .  .  :8Hp(Mndt.  Were  no  CMOlMweight  emplorei^ea  that  the  ga«-balderpre*Md 
with  itt  wb<de  weight  apoa  the  get,  then  the  height  mT  the  eqairalent  eolann  or  water 


in  it*  higheM  pceilioo  =  2-H  iMhea  |  and  in  itt  kiwett,  S*33.     Tlie  eoaaterwvi|;ht  ma; 

iMoee  be  leuened  at  pleaiora,  if  the  height  of  the  prewing  wnter-colamn  a  be  increased. 

The  weight  of  the  eqnaliiing  or  eompesMling  portion  of  the  chain  remaini  the  tatne. 

When  «  3s  2  uehet,  lor  initanee,  the  oovalarweight  =  1SS6  paaDdi. 
The  Telocity  with  which  the  gat  panel  along  the  maini  for  loppljiag  the  raiiont  jelt 

of  light,  maf  be  ftirther  n^nlatcd  if  opening  the  niain-«>dc  or  tlide-TalTc  ia  a  fireeter 
or  Jeii  degree.  OamBrten  whoae  he^hl  ii  greater  than  their  teml-diatneler,  are  not  onlj 

«ore  GOMlf  in  the  conMnetion,  bat  require  boaTler  eonnlerwei^hti  and  eqnilibralioa  ehaint. 
The  nboTe  etlimais  it  made  on  the  tappotitiMi  of  the  gat  in  the  gaa-holder  being  of  the 
■ame  ipeeiSc  graxilj  a«  the  atmoepherieal  air,  wbieh  woold  be  leorlj  true  with  regani  to 
oU  gat  under  the  orainarr  prettore.  But  eoal  gat,  whoia  ■peeiGe  grarity  may  be  takea 
ea  an  average  at  ahonl  0-5,  exereiiet  a  bao;aaci  upon  the  top  of  the  gat-bolder,  wbich 
of  coune  dimlniihet  il*  abaolate  weight.  Snppoeing  the  cubic  foot  of  gat  to  be  =  0-0364 
pMudi,  the  haoyaocr  will  be  =  0-03M  *  s*  poondti  a  qoantitj  which  dcKTrea  to  bt 
taken  into  aceonni  foi  large  gatomelen.  Heaee, 
IB.  the  weight  of  the  gat-holder  in  in  hlghal  poiition  =  3  y  ■  st-^-1143  t*t 


16.  th>««nterweight  =  .«»(3l'-  ij^)-*""  " 


18.  The  height  of  Ibe  water  prettore  for  the  h 
wcght^'f'-^';"', 
t».  IhetunerorUialoweM  potitiMc>''^^iIlf|■ 
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f  nine*  of  ;>  and  z  ue, 

Kl)  =  3147;  (IT)  =203i  (18)  =2-44  inchni  (19)  =  £-33  inchet. 
e  water  columni  io  llie  higheit  and  lownt  ailnationi  of  the  gu-holder  here  dillca 
ibaot  01  of  ao  iadi,  uid  this  differenrc  becomat  still  leai  vben  p  bai  a  imallec  Talni^ 
Ibr  eiample,  3  paandi,  ot  when  Ihe  diuoeler  of  the  giv-holder  U  ilill  greater. 

It  would  ihus  appeal  Uial  for  coal^ai  gaaooielere,  in  which  ibe  height  of  ibegai-holdel 
doei  not  ejceed  its  aemi-diameter,  and  upeeiallr  when  it  hai  a  contidenble  siie,  neither 
ft  ewnpeuatiDD  chain  dot  a  counterweight  ii  nccsssarj;  The  onlf  thiuf;  reqniaite,  ia  1* 
preaerre  the  Tcrtieal  motion  of  the  gu-holder  fay  a  infficient  number  of  guide  roda  or 
pillan,  placed  either  within  the  wider  ciltem,  or  round  about  it.  Should  the  pieuure 
of  the  ga«  In  the  pipe  pneeeding  from  the  gatmieler,  be  leas  than  in  the  gasometer  itseli^ 
thii  majr  be  tegnlalMl  by  the  main  valve,  or  by  water  valves  of  tarioui  kinds.  Or  a  email 
intermediate  regulating  gaaometer  may  be  introdaced  between  Ibe  freal  gas-balder,  and 
the  main  pipe  tf  disliibulioD.  With  a  diameter  of  61  feet  in  the  gas-holder,  the  luesaure 
to  the  highest  and  lowest  poailion*  ia  the  same. 

The  gaiomelers  employed  in  storiag  np  gat  until  required  for  nse,  occupy,  upon  Ibe 
dd  plan,  much  space,  and  >ie  atteoded  with  considerable  eipense  in  erecting.  The 
water  tanV,  whether  sunk  in  the  ground  or  raised,  mutt  be  of  equal  dimensioos  with 
the  gasometer,  both  in  breadth  and  depth.  Tbt  improved  construclioa  which  we  ara 
about  to  describe,  affords  a  means  of  reducing  the  depth  of  the  tank,  dispensing  with  the 
bridge  of  suspension,  and  of  increasing  at  pteasure  the  eatiaeily  of  the  gasometer,  apoM  ■ 
givea  bate;  thus  rendeiing  a  smill  apparatus  capable,  if  required,  of  holding  a  larga 
qnanlity  of  gas,  the  first  cost  of  which  will  be  considerably  less  thait  even  a  suU  gaa- 
omeler  constructed  upon  the  ordinary  plan. 

Mr.  Tait,  of  Mile-End  Road,  the  ioreator,  has,  we  believe,  been  for  some  yean 
connected  with  gas  establishments,  and  is  therefore  fully  aware  of  the  practical  defeett 
or  advantages  of  the  different  constrnctions  of 
gaaometen  now  in  use.  Fig.  Vll  Is  a  section 
oTMr.  Tail's  improved  coalnvaneej  as  ia  the 
lank,  occupied  with  wnter,  b  b  two  iron  tol- 
nmns,  with  pulley-wheels  on  tba  top,  (  c, 
chains  attaebrd  to  a  ring  of  iron,  d  d,  eiteaA- 
ing  round  the  gasometer,  which  chains  paM 
over  the  pulley-wheels,  aid  are  loaded  at  their 
eitremitiei,  for  the  purpose  of  balancing  Iha 
WEiKht  of  the  materials  of  which  the  gasometer 

The  gasometer  is  formed  by  S  or  3  cylinder^ 

sliding  one  within  the  other,  like  the  tubes 

of  ft  telesoipe)  «,(,«,!*  the  first  or  outer  ey) 

inder,  closed  at  the  to;^  nn<i  having  the  ring 

of  iron  d,  passing  round  it,  by  which  tfae  wMa 

is  suspended  i //,  is  the  second  cylinder,  sliding 

fredy  within  the  first,  and  there  may  be  a  third 

and  fourth  within  these  if  necPMary. 

Vhen  there  is  no  ;:as  in  the  apparatus,  all  llie  cylinders  are  slidden  down,  and  remain 

one  within  the  other  immersed  in  the  tank  of  water;  but  when  the  gis  rises  through  the 

water  pressing  against  the  lop  of  the  iinsometer,  its  buoyancy  causes  Ihe  eylinder  <  to  as- 

eend.     Round  the  lower  edge  of  Ihta  cylinder  a  groove  is  formed  by  the  turning  in  of  the 

plate  of  imn,  and  as  it  rises,  the  edge  lakes  hold  of  the  top  rim  of  the  cylinder/,  which  ii 

overlapped  for  Ihst  purpose.     The  groove  at  the  bottom  of  Ibe  cylinder  fills  ilself  with 

water  as  il  ascends,  and  by  the  rim  ^  the  second  cylinder  falling  into  it,  an  air-tight  hy> 

(Iran lie  joint  is  produced. 

Thus,  several  cylinders  may  be  adapted  to  act  in  a  small  tank  of  water,  by  sliding  ona 
within  the  other,  with  lapped  edges  forming  hydraulic  joints,  and  by  Supporting  the  ap-. 
paratos  in  Ihe  way  shown,  the  centre  of  gravi^'  will  always  be  below  the  points  of  sna- 
pension.  A  gasometer  nay  be  made  upon  Ibis  plan  of  any  diameter,  as  there  will  be  ao 
need  of  frame-vrork,  or  a  bridge  to  support  it  j  and  the  increasing  weight  of  the  appora- 
Itts,  as  Ihe  cylinder*  are  raised  one  aAer  Ihe  other,  may  be  counterpoised  by  loading  the 
esids  of  the  chains  e  e. 

The  water  in  the  gasometer  need  not  be  renewed;  but  merely  so  much  of  it  at 
evaporates  or  leaks  out,  is  to  be  replaced.  Indeed,  the  surface  of  the  water  in  the  dstem 
gets  covered  with  a  slratno^  of  coal  dQ,  a  few  inchet  deep,  whieh  prevents  its  evaporation, 
■Dd  allows  the  gas  to  be  saturaled  with  this  volatile  subatanee,  to  as  to  increase  its  dln- 
minating  powers. 

The  gasometer  nay  be  teparaled  from  the  puiifier  by  an  inteimediaie  vessel,  aneh 
•s  it  repretented  fig.  STB,  with  which  the  two  gat  pipe*  are  cotaecled.    A  it  tbft 
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C7lnidric*I  venrl  of  cut  Inui  a,  the  end  of  lb«  gat  pipe  whieh  mmw  tmn  the  pBr&ler 
immened  &  few  inehM  deep  inlo  Iha  liquid  viU 
wbieh  tbe  (eMel  b  about  tm  tliirdi  fliledi  tn 
lb«  ga^pipe  which  lead*  inio  Ihe  gatometCT) 
e  it  ■  perpeiHlieiilar  lobe,  phieed  over  the  botiMi 
oftheTeHci,  Md  reuhiag  to  wiihin  onr  third  of 
the  lop,  throDgti  whieb  Ihe  liqaid  it  iiirodteed 
<tS  JDlotheTOtd,  and  ihrough  which  it  eiwapea  when 
a  overBom  Ihe  lerel  d.  In  tbit  tnbe  Ihe  liqmid 
itandi  lowerdi  the  inDcr  lerel  higher,  ie  pnipcw- 
o  lion  to  the  pretture  of  Ihe  ns  in  Ihe  gMOBeUr. 
The  laid  which  itcoadeutdie  the  gu-pipe^aad 
in  iu  pnloBgttloa  from  the  gMomeier,  r«M  Mf 
into  the  vcMcl  a  t  end  IhereTore  Ihe  Utter  amtt  ha 
laid  to  low  thai  the  taid  mhe  aaj  ha*e  Ihe  icqaitite 
iedirily.  A  itraigkt  tli>pe«di  uaf  alto  be  attached 
to  the  lUe  ^er  Ihe  bottom,  to  draw  off  at;  eedinwat 

n.  MmiekTion  ow  Ljowf-Qu. 

I.  DbMtitiitm  tifilttp^, — The  prettnre  b;  which  tbe  notion  oT  the  jraa  it  aaia- 
tained  in  tbe  pipea,  corretpoad*  to  a  certain  height  oTwaler  In  the  caipm  of  the  gaima 
aier.  Ftdoi  the  magnitttde  of  ihii  pieaiurc,  and  the  qnantilr  of  gu  wbich  in  a  gina 
ttne,  at  an  boar,  aiatt  b*  traaanittcd  through  a  eertaja  length  of  pipn,  dependt  lb* 
width  or  (W  diameter  that  they  thoold  faaie,  in  order  that  Ihe  molioo  mtj  not  be  rctaided 
bj  Ihe  frictioa  wbich  the  «t,  like  all  other  fluid*,  npciicaeei  in  Inbet,  and  thercbr  (he 
gt  Dtghi  b«  pieventcd  from  baoing  with  the  velocity  required  for  Ihe  jeti  of  Bane. 
The  vdoeitjr  of  the  gat  in  the  main  pipe  iacreaiet  in  Ihe  ratio  of  tbe  iqnare  root  of  the 
pretting  eolamn  of  water  npoa  tbe  gatoBcter,  and  therefore  hj  iaereating  ifait  prettsrt^ 
the  gat  Diay  be  forced  more  rapUlj  along  the  remoter  and  mwller  nunificationa  of  ibe 
ptpea.  Thni  it  happen*,  bowerer,  that  the  gat  will  be  ditcbarycd  from  the  orifien  near 
the  gaaoneter,  with  tnperfluooi  Telocity.  It  it  the refbrr  adriiable  to  lay  [he  pipet  in 
•Bah  amanaer,  that  in  every  point  of  tbcir  ieaftb  tbe  relodty  of  ditchargc  may  be  neariy 
•foal.    Thit  may  be  nearly  Reeled  at  (hllowo— 

From  eiprrimeiit  it  appean  Ihat  the  magnitude  cf  Ihe  friction,  or  the  rrtittaucc  wbid 
Ihe  air  lofler*  ia  moriog  along  the  pipe*,  ander  alike  primary  pretture.  that  i^  for  equal 
Butial  vdocily,  Tariee  with  theeqoareroet  of  the  lenflb.  ThcTuIumc  of  gat  diiehargcd 
froM  the  end  of  a  pipe  i«  directly  praportional  to  the  tquare  of  itt  ditmeter,  and  ia- 
TOtdy  at  Ibe  aqnarerool  of  it*  length  I'or,  calling  the  leoBih  l,  thcdiameteiii,  ibecnbii 

Di 
faet  of  fat  dlicharged  inaa  honrkf  theak  =       =■    Esperienee  likewiae  ibowt,  tba 

in  a>  hour  SOO  enble  feet  of  gat,  one  meh  is 


Coateqnraily,  MO  i  li :: 


^S  aadSc  vkv-j; 


Fron  tbit  fbnnnla  the  following  taUe  of  propoetioni  it  ealcnlatcd. 


NuBbuoTBalinlMptilioiK. 

I-ii,lkrfpip.,U.&.l. 

D»-.ui,ia»:h« 

BO 

too 

0-40 

250 

100 

1-00 

KO 

600 

1-BT 

700 

1000 

2-69 

lOOD 

iOOO 

S-W 

1600 

1000 

8-B7 

SOOO 

1000 

4-47 

1000 

woo 

6-32 

2000 

4000 

6-33 

1000 

6000 

7-O0 

6000 

1000 

7T8 

«000 

2000 

S-21 

8000 

IOOO 

895 

8000 

SOOO 

16-69 

Theae  dinwMiont  are  applicable  to  Ihe  cate  Where  the  body  of  gat  I  traumjttetl  Ihnt^b 
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fipM  wJtIwHt  being  l«l  riff  !■  its  my  b<r  barner^  that  it,  lo  the  maini  whkh  coDdnet  the 
gM  to  the  placet  where  it  is  to  be  nMd.  IT  the  m&in  sendi  off  branchn  for  buniti^i 
then  for  the  mine  lcn;lh  the  diimeter  miT  be  reduced,  or  for  like  ditmrter  the  length 
mty  be  ;realei.  For  eianple,  \t  a  pipe  of  6-33  isehei,  which  InnttniK  2000  eubie  tbel 
IhrouRh  a  leafrth  or  ^000  Teet,  givei  off,  in  ihii  apaee,  1000  enUe  [eet  of  ebb  ;  Ikcn  tbi 
{cmaioder  ol*  the  pipe,  bayin;  the  laine  diameter,  eaa  eootiane  to  treiianiit  the  ;as  tbron^ 
•  length  of  2450  feet  =  I  — '- —  j )  vilh  undiminiibed  preiinre  for  the  purpoua  of  light- 
ing. laTenely,  the  diameter  ihonld  be  progrcnirclr  redaced  in  proportion  to  the  nomb^ 
of  jeti  tent  off  in  the  length  rf  the  pipe. 

Sappoae,  for  intlanue,  the  puometer  to  diiehai^  SOOO  cnbie  fen  per  hour,  and  the  tail 
punt  or  the  jels  lo  be  «l  a  dulanee  UT  4000  Teet.  Sappoee  also  Ihmt  Troin  the  gasometit 
to  the  Brtt  point  o[  li^hlinf,  the  gu  proeeedi  Ihroagh  1000  feel  of  elo«e  pipe,  Uie 
dinmeler  of  the  pipe  wJl  be  here  4-47  inches;  in  the  second  1000  feet  of  length,  nip- 
pose  Ihe  pipe  to  si*e  off,  at  «qaa]  distances,  1000  cnbie  feet  of  fni,  the  diameter  la 
thia  lenilh  (calculated  at  1900  enUe  feel  for  1000  feel  lonj)  =  387  inches:  in  tta« 
third  extent  of  iOOO  feet,  600  cpbie  feet  of  gas  will  be  giTcn  off,  and  the  diameter 
(reckoning  TOO  cubic  Ctel  for  1000  reel  long)  will  be  2-6S  inches ;  in  the  fourth  and 
last  apaee  (for  200  cubic  feet  in  1000  feet  lon^t)  the  pipe  has  a  diameter  of  onl7  «■ 
inch  and  ■  half,  for  which,  in  practice,  «  two-inch  cast  iron  pipl  ii  •ubstilnled ;  Ibis 
being  the  smaliesl  osed  in  tnains,  into  which  branch-pipe*  can  be  eonrenienilr  in- 
serted. 

The  ame  relalions  bold  with  regard  to  bm'neh  pipe*  thronth  which  th-  fas  is  trans- 
Bitted  into  building!  aad  nther  place*  to  be  illnminated.  If  soch  pipes  z  ake  freqaenl 
ugiilar  turnings,  wHerebr  thef  relaid  the  motion  of  the  gas,  they  must  be  a  third  or  a 
hair  larger  in  diameter.  The  tmaltesl  tubes  of  distribalion  are  ncTCr  less  than  one 
fourth  of  an  inch  in  the  bore. 

Where,  rrom  one  central  gas  worlt,  •  Terf  great  qilantitf  of  light  is  required  in  partie- 
nlar  loealilies,  there  ought  lo  be  placed  near  these  spoil  gasometers  of  distribution,  irtiieh, 
being  filled  ilurinv  the  slack  honr*  of  the  day,  are  readj  to  snpplj  the  burners  at  n^ht, 
withoai  making  any  eonsidtffable  demand  npou  theoritinal  main  pipe.  Snppose  the  first 
tnain  be  required  to  Kupplf  8000  eabie  feel  ia  the  hoar,  fbr  an  illumination  of  B  hours,  at 
the  distance  of  2000  feet,  a  pipe  lOf  inches  in  diameter  wonld  be  neeesssrr  t  but  if  two 
or  three  sasomelers  of  dislribntion,  or  slalion  tasometen.  be  had  recourse  to,  into  which 
the  gas  during  Ihe  cunrse  of  24  hoar*  wonld  Bow  through  .he  same  distance  continnouslr 
Ihim  the  central  gas  works,  Ihe  qnaatilr  required  per  honr  from  them  would  be  onlf  on.e 
third  of  8,000  =  2£66-6  cable  feet ;  coMcqaeatlr  the  diameter  for  snch  a  pipe  is  onlf  6- 15 

All  the  principal  u  well  ai  branch  pipes,  whose  interior  diameter  exceeds  an  inch  and 
■  half,  are  made  of  cast  iron  from  8  to  8  feet  long,  with  elbow  pipe*  cast  in  ihem  wher« 
It  is  necessary.  These  pipe  length*  are  shown  in  fig,  679,  baving  at  one  end  a  wid* 
socket  a,  and  at  the  other  ■  noule  6,  wbich  fits  the  former.  AAer  inserting  the  one  in 
the  other  in  their  proper  faariioalal  position,  a  coil  of  hemp  soaked  with  Isr  is  drirea 
home  at  the  junction  i  then  a  laiing  i>f  ela;  is  applied  at  the  mouth,  within  which  •  ring 
of  lead  is  east  into  the  socket,  which  is  driven  tight  home  with  a  mallet  and  binnt  chisel. 
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The  pipes  fhoald  b«  piOTsd  by  a  forte  pnmp  befbiv  being  reeeiTed  Into  the  ga*  work*; 
two  or  Ihree  lengths  of  them  shonld  be  joijied  before  laying  Ihem  down,  and  thej  should 
be  placed  at  least  two  feet  below  the  surface,  to  prevenl  their  being  affected  bj  ehugei 
of  temperature,  which  would  loMcn  the  juiots.  The  tabs*  tbt  iateratl  di — '•—••'-  — ■  — 
of  small  aiw,  are  made  of  lead,  copper,  wrought  iron,  or  tk. 
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InalMd  of  ■  ilopcoek  (tar  letting  off  the  imi  In  n^pitaled  gnuttliia  flom  the  gu- 
oiiister,  ■  prcn'iarlji  formnl  waUi  or  Dicreartal  n\n  »  nibally  employed.  Fig.  eSD 
abowi  llie  made  oT  cooiilruotmi  for  ■  wtler  trap  or  lule,  ind  it,  ia  fmt,  mtct]j  ■  fM> 
iMDeler  in  miniMare.  c  D  ■  r  n«  «qauc  eut  Iran  Tefvrl,  in  ttie  one  tide  or  which  >  pipe 
jt  ii  placed  in  eommanicatioii  with  the  gwnnFter,  and  u  the  other,  one  with  the  mtia  a. 
Tbe  iDOveable  oorer  or  lid  h  c  i  k  bu  a  partition,  i.  *,  in  it*  middle.  If  this  eorer  be 
raised  bj  its  counlerweif-ht,  the  gal  ean  pata  without  i/npediment  from  *  to  ■  ;  but  if  llw 
Miunlerweiihl  be  diOiiniihed  H)  a*  to  let  the  parlilion  plate  L  M  dink  into  the  water,  tb« 
eommunieaiion  of  the  two  pipes  ii  iJiertbr  inlerrapted.  In  thii  caK  the  water-lerd 
llanda  in  the  compartment  a.  ki  nnch  lower  than  ouuidr  of  it,  and  in  thr  compartmeM 
*,  ai  it  equiralent  to  the  prenure  in  the  |Mn[Deler|  iherefore  tbe  pipes  i  aid  a  mBsl 
praject  Ihni  far  above  the  water.  In  order  to  keep  the  water  alwiTs  at  the  same  heiglit, 
and  to  present  it  fram  Aowing  into  Ike  tnouthi  of  these  pipes,  the  riin  c  D  of  (he  oaler 
««siel  stands  somewhat  lower  than  tbe  erifiees  a  ■  g  kjd  theace  the  Tessel  may  be  kepi 
alWBf  s  full  ..f  waler. 
If  aquickMiver  valve  be  preferred.  It  maj  be  oanatmeled  u  shown  in  Jig.  691.  A  sare 
_    i>    ___  the  tertoinationi  tf  the  two  gas  pipe*) 

which  are  made  fast  in  the  reetaaKnlar 
iron  vessel  k.  i  is  an  iron  *e*sel  of  Ibt 
•aine  form,  which  is  filled  with  qnidnOrer 
Dp  to  tbe  level  a,  and  which,  bf  mean*  of 
the  Mrew  a,  which  pre«se*  against  it> 
bottom,  and  works  in  the  Sied  female  screw 
c  ctnar  be  moved  Dp  ordown.so  that  tba 
vessel  Mmayhe  immersed  more  cBT  less  into 
the  quiditilver.  The  tessel  M  is  faivishej 
with  a  vertical  partition  m ;  the  passage  d 
the  f  a*  from  a  to  ■  is  therefore  obstmelct 
when  this  partition  dip*  into  the  qoidt- 
•iher,  and  from  the  gndnal  depresstoB  of 
the  vessel  e  b)  its  screw,  tbe  interval  be 
tween  the  qniekiilver  and  tbe  lower  edge 
of  the  partition,  ihronih  which  the  gm 
mntt  enter,  may  be  enlarged  at  pleasaic, 
whereby  the  pressnre  of  the  gas  in  •  nutj 
be  ragnlalfd  to  any  decree.  The  traas- 
verse  seclioa  i^  that  interval  is  equal  to 
the  area  of  the  pipe  or  rather  greater;  the 
breadth  of  the  vetsel  u  from  a  to  ■ 
amonnts  to  the  donble  of  that  space,  aad 
its  length  to  the  mere  diameter  of  a  or  •. 
The  greatest  height  to  which  the  parthira 
m  ean  riae  ont  of  the  quicksilver,  it  also 
eqaal  lo  tbe  above  diameter,  and  in  this 
case  the  line  a  comes  lo  the  place  at  i. 
The  vertical  movement  of  (he  outer  venel 
R,  ii  secured  by  a  rcclangntar  rim  or  hDop 
which  inrrounjs  it,  and  is  made  fast  to  lh« 
upper  part  of  the  Tessel  k,  within  which 
guide  u  moves  np  and  down.  Instead  of 
the  lever  d  d,  an  indei  with  a  graduated 
plate  may  be  employed  lo  turn  the  screw, 
and  to  indicate  eiactl;  the  nuguitade  in 
the  opening  of  the  valre. 

In  order  to  meainre  the  qaaaliiy  of  |m 
which  pusses  through  a  pipe  for  ligMkg  a 
fhetory,  theatre,  &.C.,  the  gas^oerer  is  em- 
ployed, of  whose  eonslruclion  a  s'lffieientij 
precise  idea  may  be  formed  from  the  con- 
aidcralion  oT^g.  682,  which  shows  the  jo. 
•trument  in  a  section  perpcndicnlar  U  ita 

Within  Ac  cylindrical  ease  a,  there  is 

a  shorter  eylinder  b  S,  shot  at  both  eodi, 

and   moveaMe  ronnd  an    axis,  whidi  i« 

'    by    the    opening    d,  with    Uw 

I        The    mode    in  irUck    flA 
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mbaStt  tuns  round  id  uh  b  u  foDtnrt  i— The  nid  oT  thg  mbe  e,  wbic^  \t  maAt  U*t  to 
Ike  iide  of  the  ease,  and  bjr  which  the  gis  enleri,  carriet  a  pivot  or  fcndgeon,  vpoa  whieh 
the  wnire  or  iu  pmp  tans  ;  ibe  other  end  of  the  axis  runs  in  the  cover,  vhicb  brre  fbrmt 
the  aide  of  a  gnperior  open  leasel,  in  which,  upon  Ihc  sume  aiis,  (brre  ii  a  toothed  wheoL 
The  Tcuet  is  hi  far  (llled  with  water,  thai  the  tube  c  jugl. rises  sbove  it,  which  poeitioii 
it  secured  b;  the  level  of  the  side  veiael.  Wfaei  the  gas  enters  throagb  Ibe  lube  c,  b; 
it*  prexare  upon  Ihe  partition  t  (Jig.  682),  it  (urns  the  cylinder  TroiD  right  to  left  upoa 
it*  axis,  till  the  exterior  opening  d  rises  abote  the  water,  and  tbe  gat  expands  ilieir  in 
the  exterior  tpaee,  whence  it  passes  off  through  a  lube  at  top.  At  everr  revalatkm,  • 
certain  Tolome  of  gas  thus  goes  tbrouKh  (he  cylinder,  proportional  to  ita  known  eapa- 
eitj.  The  wheel  on  the  ajis  worlu  in  other  toothed  wheels,  whence,  by  means  of  an 
index  upon  a  gndnatcd  diu:  or  dial,  placed  at  the  top  or  in  from  of  the  ^aa-meter, 
the  number  oT  cubic  Act  of  gai,  which  pass  Ibroagh  this  apparatus  in  a  given  lime,  ii 
i^tilercd. 

B.  Empllrifmtai  of  tki  gat  fir  Haling. — The  illuminating  power  of  diffei«nl  gan 
borned  in  the  same  circumstances,  is  proportional,  genernlly  speaking,  lo  (heir  speelfie 
fmrilT,  as  this  is  to  the  qoanlily  of  carbon  they  hold  in  combination.  The  folblwiBg 
tftUe  exhibits  the  diflerent  qualities  of  gases  in  respect  to  iiluniinaliini. 
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In  Ihe  last  three  pn^niont,  the  eoal  gas  was  produced  from  coals  of  middle  qnaKt)'  | 
itt  the  first  three  [voporlions,  fr«m  coals  of  good  quality ;  and  thererore  the  middle  pro- 
portion of  100  lo  ZTO  may  be  taken  to  represent  the  Air  average  upon  Ihe  great  scale. 
On  comparing  Ihe  gas  from  bad  coals,  with  good  oil  gas,  Ibe  proporlioD  may  become 
100  lo  300.    Nay,  coal  gas  of  specific  grarily  0-4,  compared  to  oil  gas  of  I- 1,  gives  the    - 

rgporliun  of  I  lo  4.  A  mould  tallow  candle,  of  6  in  the  pound,  burning  for  an  hour, 
eqaivalent  lo  half  a  cobic  foot  of  ordinary  eoal  gas,  and  to  four  lentbs  of  a  foot  oj 
good  gal.  The  flame  of  the  best  arfand  lamp  orCarcel,  in- which  a  steady  supply  of  oil 
is  mainlained  by  pump-work,  consuming  4!  grammei  —  S49  grains  English  in  an  hovr, 
and  equal  in  light  to  9'38  such  candles,  is  equivalent  to  3-76  cubic  feet  oT  eoal  gas  per 
bonr.  The  sinumbrm  lamp,  which  consumes  60  grammes  =  772  grains  English,  of  oil 
per  hour,  sad  give;  tbe  light  of  S  of  the  above  eandiea,  is  equivilenl  to  Ihe  light  emitted 
bj  3-2  cubic  feet  of  cnal  gas  burning  for  in  hour.  A  common  argand  lamp,  equal  to  4 
candles,  which  co'nsumes  30  grammes  =  463  grains  English  per  hour,  is  represented  by 
1-6  cubic  feet  of  gas  burning  during  the  same  time.  A  common  lamp,  witb  a  flat  wieb 
and  glass  chimney,  whose  light  is  equal  to  1-13  lallow  candles,  and  which  consumes  11 
grammes  =  139-8  emins  Englnb  per  hour,  is  represented  by  0-462  of  a  tubic  foot  of 
gas  burning  for  the  same  time. 

CaniiriKilon  of  tkt  £urner(. — The  mode  of  tmmtng  tbe  |M  u  it  inaes  ttan  tbe  jeli 
bas  a  great  influence  upon  the  quantity  and  quality  of  its  light.  When  carbureted 
hydrogen  gat  is  transmitted  thiongh  ignited  porcelain  tabes,  il  is  ^nnialiy  decomposed 
with  a  precipitation  of  some  of  its  eart>on,  while  the  resulting  gas  burns  with  a  feeblei 
flame.  iJoal  gas,  when  kindled  at  a  small  oriGce  in  a  tube,  uncleqves  a  lUce  decompo- 
•ition  and  precipitation,  its  hydrogen,  with  a  little  of  its  earbon,  bums  whenever  H 
comes  into  coDiacl  with  the  atmospherical  air,  with  a  bluish  colored  Bame ;  but  the 
earbonsceoos  part  not  being  so  accendible,  lakes  fire  only  when  mixed  with  mme  air  i 
therefore  at  a  greater  distance  from  Ibe  beak,  and  with  a  while  light  from  the  vivid 
ignition  of  its  solid  particles.  Upon  this  principle  pnre  hydrogen  gras  may  he  made  Ic 
burn  with  a  white  inslead  of  its  usual  blue  Bame,  by  dusting  into  it  panicles  of  lamg 
black,  or  by  kindling  il  at  tbe  extremity  of  a  lube  conlainiug  flnely  polveriied  line. 
The  metallic  pnniclet  bexnie  ignited,  and  imparl  their  bright  light  lo  ihe  pale  bine 
flame.  Even  platinom  wire  and  asbestos,  when  placed  in  the  flame  of  hydrogen  gas, 
(erve  lo  whiten  it.  Hence  it  has  been  conclud^,  ihit  the  intensity  of  light  wbii^  a 
(Bi  is  cipable  of  aflbrding  is  proportional  lo  tbe  qnanlity  of  solid  particle*  wtiidl  it 
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•ontKlni,  wid  ran  precipitate  ta  the  act  oT  bnmiu.  CartMnie  oirde  n«  bnrat  will:  the 
feeble*!  Jight  orit  Id  hydrogen,  beeaofc  it  drpoiilei  no  carbon  in  the  act  of  burning 
PliMphiirctrd  hydrogen  give*  a  brilliant  ligbt,  becaoM  the  pboerhoric  acid,  into  wbi^ 
in  bate  ii  convened  durinf*  the  cambuttioa,  ia  >  tolid  subilmce,  cipaUe  oT  beiaf 
ignited  in  Iha  flaou.  Olefiint  gaii,  u  alio  (he  rapor  of  brdro-carbon  oil,  miiu  a 
■me  vivid  ligbl  than  common  coal  gai  (  for  ibe  finl  it  compotcJ  of  two  meamte*  ef 
lirdrngca  and  iwo  mcainna  of  the  vapor  of  carlion  condrnftrd  into  Ane  volume  ;  wUlt 
the  latt  eontaini  onljr  one  measnre  of  ibe  vapor  of  carbon  in  the  »ame  hnllc,  and 
eombined  with  the  intne  prapoilion  if  hjdrogcn.  Olefiant  gat  na;  iherefore  ba  es- 
pccicd  lo  evolve  a  double  qoanlilT  of  .larbba  in  iu  flame,  which  ihooM  ecoil  a  doahl« 
%ht. 

The  illuminating  power  of  the  flaow  of  coal  gai  ii,  on  (he  contrary,  impaired,  whea, 
tf  admiitDre  with  other  ipeciea  of  gat  wbieh  pmipitaie  no  carbon,  ila  own  igniicd  pu- 
liclrs  arc  difluerd  over  a  greater  turfkce.  This  bapproi  when  it  ii  niied  wilb  bydrogea, 
carbonic  myde,  carbonic  acid,  and  oitrogen  gaio,  and  the  diminution  of  the  light  ia  pn>' 
pralional  to  the  dilution  of  the  coal  gai. 

In  like  manner  the  iltuminating  power  of  coal  gap  it  UD|iatrefl,  when  K  ,l  eonanmcd 
too  rapidly  to  allow  time  for  the  leparation  and  ignition  of  iu  carboBaceoui  matlcri  it 
hams,  in  thii  c»c,  witliont  deeompotilion,  and  with  •  feeble  bine  flame.  1.  Thii 
Mcun  when  the  tight-gai  i>  prcviooily  nixed  with  almotpherieai  air,  becanae  the 
eooibnslion  i>  thereby  accelerated  throughoat  the  interior  of  Ibe  flame,  to  at  to  prereat 
the  due  reparation  of  carbon.  A  large  admiiture  of  atmoepherical  air  maket  the  flam* 
entirely  btue.  2.  When  it  iiiaet,  with  eonridenble  vrlociiy,  from  a  minute  oriSec, 
whereby  the  gat,  by  eijiaDuon,  geti  inlimalely  mixed  with  a  large  proportion  of  almoa- 
pherieal  air.  If  the  jet  be  vertical,  (he  boltam  pan  of  ibe  flame  i>  bine,  and  the  mora 
•o  the  IcM  eirbon  is  contained  in  the  (as.  The  same  thing  may  be  obaervcd  in  the  flaaia 
«f  tallow,  wax,  or  oil  lights.  The  burning  wick  acta  the  part  of  a  retort,  in  deeoiEt- 
posing  the  fall}  matter.  From  the  lower  part  of  ihe  wick  Ine  gaaea  and  Tapor*  of  tbn 
ftt  iasue  with  Ihe  greatest  velocity,  and  are  moel  freely  mixed  with  the  air ;  while  the 
gaaes  diHngagcd  from  (he  upper  part  of  (be  wick  enmpote  (he  interior  of  the  flame,  and 
being  DMinieii(nrily  proteeted  from  Ihe  action  of  (he  ntmof  phere,  acquire  the  proper  high 
temperature  for  the  depoiilion  of  carbon,  which  is  then  dik'u»ed  on  Ibe  outer  surface  U 
•a  Raited  slate,  snd  eauiet  its  eharacteiifiie  «hlte  iiiht.  Hence  with  coal  gas  the  light 
InemsM  in  a  certain  ratio  with  the  siie  of  Ibe  flame  as  it  iatuet  from  a  laiger  orifice, 
becanae  Ihe  intetmilture  of  air  becomes  proportionately  less.  3.  If  by  any  means  too 
great  a  draught  be  given  to  the  flame,  its  light  becames  feebler  by  tbe  rapidity  and  eom- 
plelenet*  with  which  Ihe  gas  ia  burned,  ai  when  too  lall  a  chimney  is  placed  over  aa 
■rfnnd  burner,  ace  Jig.  683.  Fif.  S84,  e,  ia  a  view  of  Ihe  upper  plate,  npon  which  Ihe 
glait  chimney  b  reati.  The  gai  laauea  through  Ihe  smaller  openinga  of  Ihe  inner  ri^, 
and  furmt  a  hollow  ejtindiieal  flame,  upon  Ihe  ouUide  at  well  at  the  Inside  of  which  the 
atmotpherieal  air  acta.     The  illuminating  power  of  this  flame  maybe  diminished  at 

Sleasure,  according  at  more  or  less  air  is  allowed  lo  enter  Ihrongh  the  oriflcet  benealh. 
i'ith  a  very  full  draught  the  light  almoat  vaniihest  leaving  only  a  dull  blue  flame  of 
great  healing  power,  like  thai  of  the  blowpipe,  corresponding  to  the  perfect  combDSIioB 
of  the  gas  without  precipitation  ofiti  rarbon.  4.  On  the  olhei  band,  too  small  ■  draught 
of  air  ii  equally  prejudicial;  nol  merely  because  a  portion  of  the  carbon  thus  cfcapei 
■neonaumed  in  smoke,  but  also  because  the  highest  illuminaling  power  of  the  flailie  ii 
obtained  only  when  the  precipilaled  charcoal  is  heated  lo  whileneasi  a  circnmstAee 
which  rcquirea  a  coniiiderable  draught  of  air.  Hence  the  flame  of  dense  oil  gat,  or  of 
oil  ia  a  wick,  boms  wiih  a  yellow  light  without  a  chimney  |  but  when  It  is  increased  ia 
'■tensity  by  a  chimney  draucbt,  it  burnt  with  a  brilliant  white  flame. 

From  Ihe  eonaideration  of  ihe  preceding  facts,  it  it  poaeible  to  give  to  coal  gu  iti 
hlgheal  illuminaling  power.  The  bumcn  arc  either  simple  beaks  perforated  with  k 
small  ronod  hole,  or  Circles  with  ■  seriea  of  holes  to  form  an  argand  flame,  at  thown  ia 
flg.  684,  or  two  holes  drilled  obliqnely,  to  make  the  flame  crost,  like  a  twallow**  uQ,  at 
with  a  till  constitatiag  the  sheet  of  flame  called  a  hot's  win);,  like  Tnoil  of  Ihe  lamps  ii 
Ik:  aireets  of  London.  These  bnrnert  are  mounted  with  a  stopcock  for  regulating  the 
(lantity  of  gas. 

The  heigbl  of  the  flame,  which  with  like  prennre  depends  upon  the  siie  of  Ihe  oriGee, 
■nd  with  like  oriSee  upon  Ihe  amonnl  of  pressara,  the  latter  being  modified  by  the  stop- 
•nek,  is,  for  itmple  jets  in  ihe  opea  klr,  m  follows : — 

Length  of  Ihe  flame  S  3  4  S  6  indet. 

Inlenuly  of  Ihe  light  -      55-6        100        ISO  1978  S47.4 

7olnme  of  gat  consumed    ■      60-B     101-4      ISS-3  143-7  lSS-2 

Light  with  equal  consumption     100       109         131  160  IM 

What  the  length  eiceedi  five  inches,  nothing  is  gained  in  le^ect  to  light,    for  ol 


M*  tke  wma  lUtniieDtt  wiD  mttb,  onlr  on  mecoant  of  iti  tnperior  ruhnen  in  earboa,  il 
ioM  out  ht»T  M  Ion;  s  flame  without  uooke.    Thuti 

Leoflh  of  the  flame  -         1  2  ?  4  S  inches, 

tnlenlilToftbelighl         .        32        63-7  96-5  141  178 

QMCODsamed  -        ■    SSI        78-6  90  118  lU 

Light  wilh  equal  coaiaroption  100         122  159  181  174 

The  diimeler  of  the  orifice  tor  Binile  jets,  or  for  KT«nl  jeia  Trom  the  aente  beak,  ii 
Doe  Iwenty-fiihlh  of  an  inch  lor  coal  gaa,  and  one  fortj-fldh  for  oil  gai. 

Whpn  arvFial  jeli  iaine  from  the  lame  buraer,  the  light  is  improTed  by  msbin;  all  Ihe 
flamei  aniie  into  one.  In  Ihil  caae  (he  heal  beeomei  greater,  for  the  combined  flant*  ' 
pmenta  a  unaller  lurfaee  to  be  cooled,  than  the  tarn  of  IIig  amalter  flaoui.  The  advan. 
ta«e  gained  in  tbia  way  may  be  in  the  ratio  of  3  to  2,  or  BO  per  cent.  In  an  arannd 
barner  the  diilancei  of  the  orificei  for  coal  ga*  ahonld  be  from  .IJ..  to  J  A.  of  an  inch, 
and  for  oil  gni  .^^.  If  the  aigand  ring  has  10  orifien,  Ihe  diamelerDf  the  central  open- 
ing should  be  =  .1,  of  an  inch ;  if  25  orifices,  it  thoiild  be  one  inch  for  eon!  gas ;  bnt 
tor  oil  gag  with  10  orifices,  the  central  opening  shontd  have  a  diameter  of  half  an  ineh, 
and  Tor  90  oriGces,  one  inch.  The  pin  holes  sbDUld  be  of  equal  aiie,  olhenriM  the  larger 
ones  viU  ciuse  iDiolte,  as  in  an  argand  flame  with  an  naeven  wick.  The  glasf  cbimnef 
is  not  necessary  lo  promote  (he  combustion  of  an  srgand  coal  gas  flame,  but  only  to  pre> 
Tent  It  from  fliekerin^  with  the  wind,  and  therefore  it  ih:juld  be  made  m>  wide  aa  to 
exereiae  little  or  no  iafliienee  npon  the  dranght.  A  narn  it  chimney  is  necessary  merely 
(o  prevent  smohe,  when  a  very  alrong  light  with  a  profusion  of  gas  is  desired.  Oil  gaa 
burned  in  an  argand  beah  requires  a  draught  chimney,  like  a  common  argand  lamp,  OD 
acEoant  of  the  targe  quantity  of  carbon  lo  be  consitmcd.  The  most  saitable  mode  of 
regulating  the  degree  of  draught  can  be  determined  only  by  eiperiment,  and  the  best 
'  uelioD  hitherto  ascertained  it  that  represented  in  fig.  SBS.  J^.  BBS  eibibits  the 
view  from  aboTC,  of  the  rim  or  ring  c,  npon  which 
the  chimney  b  stands,  and  which  so  rroands  the  per- 
forated beak.  The  rini;  is  made  of  open  freiwurk, 
lo  permit  the  fVee  passage  of  air  upwards  to  ilrikg 
the  ont<ide  of  the  flacne.  The  thin  annular  diic  d, 
B  which  is  laid  over  iti  fellow  dice  c,  in  the  bottom 
of  the  chimney-holder,  beini  larned  a  little  one  way 
or  other,  will  allow  more  or  less  air  lo  pan  through 
for  promoting,  more  or  less,  the  dranfht  or  ven- 
tilation. The  diauihl  in  the  central  tube  of  the 
burner  may  be  regulated  by  the  small  disc  t,  whoaa 
diameter  Is  somewhat  smsller  than  that  of  the  ring 
of  the  burner,  and  which,  by  turning  tbe  milled 
bead  /,  of  the  screw,  may  be  adjusted  with  the  greatnt  nicety,'  so  as  to  admit  a  greatet 
or  smaller  body  of  air  into  the  centre  of  the  cylindrical  flame. 

In  monnling  gas-lights,  and  in  eilimating  bHbrehand  their  illaminating  efleels,  ws 
mnsi  keep  in  mind  the  optical  proposition,  that  the  qnantity  of  light  is  inversely  aa  the 
itBsre  of  the  distance  from  the  lominons  body,  and  we  mast  distribule  ibe  burnera 
■ecordingly.  When,  Ibr  example,  a  gas-light  placed  at  a  dislaaee  of  t;en  feel,  is  required 
fiH'  leading  or  writing  lo  afford  the  same  light  as  a  candle  placed  at  a  distance  of  Iwt 
feet;  squaring  each  distance,  we  have  100'4 ;  therefore  i j!!t  =  25,  shows  na  that  £5 
■neb  lights  will  be  necessary  at  the  distance  of  10  feet. 

Concerning  portable  gas-lixht,  with  tbe  means  of  condensing  it,  and  carrying  it  fhom 
the  gas  woi>s  to  the  places  where  It  is  to  be  consumed,  we  need  say  nothing,  as  by  tha 
improvements  lately  made  in  the  porifieation  and  distribution  of  coal  gas,  the  fomei 
aystem  has  been  superseded. 

It  is  well  known  that  light  gas  deteriorates  very  considerably  by  keeping,  eapeeiallr 
when  ripoaed  to  water  over  an  extensive  sDrfkee  {  but  even  to  a  certain  deforce  over  ail, 
n  in  dose  vessels.  An  oil  gaa  which  when  newly  prepared  has  the  specific  gravity  of 
l-(}54;  will  give  the  light  of  a  candle  for  an  hour,  l^  consuming  300  cubic  inches  ;  will, 
•Aer  two  days,  give  the  same  light  by  consuming  215  cubic  inehet  per  hoar  j  and  after 
fco.-  Jays,  by  consuming  240  cnbie  iaches  in  the  like  tiBe._  With  coal  gas  the  deieriora. 
tlon  appeart  to  be  more  rapid.  When  newly  prepared,  if  it  aObrds  the  light  rf  a  candle 
with  a  consnmptfon  of  400  cubic  inches  per  hour,  it  will  not  give  (h«  same  tight  after 
being  kepi  two  days,  eicept  with  a  coninmptiofl  of  430  inches ;  and  after  four  day*,  of 
460.  Oil  gas  three  weeks  old  has  become  sb  much  impaired  in  quality  Ihal  600  inehet 
of  it  were  required  per  hour  to  furnish  the  light  of  a  candle.  All  light  gaa  sbuqM  be 
MCd  therefore  as  Mton  as  possible  aftsr  it  is  prvperly  purified. 

BcenamUal  ceiuidtrttliimt. — The  cost  of  gas-light  depends  upon  »o  many  local  dr- 
csmstances,  that  no  estimate  of  it  eajt  be  made  of  geaerml  application ;  only  a  ft* 
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leitdinf  polnW  iiibt  be  itBtEd.  Tile  emig  nqoired  fbr  hntinf  the  retorU  uied  to  cnKbtm 
one  hair  of  tOe  qoanLily  required  for  ebaiging  Ihe  rettiru  ibrmnlvn.  When  Etc  retorti 
■re  heated  by  one  fire,  the  eipenditare  lor  fuel  is  oalf  one  ibird  of  (hat  \rhen  eaeh  ntwt 
hai  ■  fire.  The  ec^e  which  remain!  in  the  retoru  conetitulet  abonl  60  per  ecnL  oT  tbi 
weight  ur  the  otixinel  corI  ;  but  [h*  rolanie  is  increued  by  (he  coking  in  the  |in>portina 
of  lUO  to  T9.  When  the  coke  is  nied  for  faealinf  the  relorls,  abont  one  half  of  the  vboje 
b  required.  If  ve  estimate  the  Coke  by  its  compiraliTe  heatini;  power,  [t  represents  65 
per  cent,  of  the  eoals  eontntned.  One  hundred  pounds  of  good  coal  yield  in  distillation 
10  pounds  of  ammoniml  liquor,  from  which  sulphate  or  muriate  oC  amiiiDnia  may  be 
made,  by  sstnrsiion  »-iih  lulphuric  or  murialLc  acid,  snd  eMporation.  The  liquor  ecu- 
lain*  likewiM  some  cyanide  of  ammonia,  which  may  be  convened  into  Prusiaii  Mne  bf 
the  addition  of  sulphate  of  iron,  aRer  saturation  with  marialic  acid. 

Two  hundred  poanda  of  coal  afford  about  IT  pounds  of  tar.  This  eonlains  In  100 
pounds  S6  pounds  of  coal  oil,  and  48  pounds  nf  pileb.  The  tar  is  •ometlme*  employed  a* 
*  paint  lo  preserve  wood  and  walls  from  the  inSiience  of  noistare,  but  its  diHtruaUc 
smell  limila  its  use.  The  coal  oil,  when  rectified  by  distillalion,  is  eiteouvely  nDployal 
for  dissolviiiK  caoutchouc  in  making  [he  varnish  of  waterproof  cloth,  and  also  for  banuag 
IB  a  peculiar  kind  of  lamps  under  the  name  of  naplha.  Oil  of  turpentine,  however,  it 
onen  sold  and  used  fur  this  purpose,  by  the  same  name.  If  the  coal  oil  be  niied  witk 
its  volume  of  water,  and  the  mixlnre  be  made  to  boil  in  «  kettle,  the  mingled  vapora  wIm* 
passed  through  a  perforated  noxile  may  he  kindled,  and  employed  as  a  powerfhl  mesuw 
of  artiScial  heat.  The  water  is  not  decomposed,  but  it  serves  by  its  vapor  to  expand  th« 
bulk  of  the  volatile  oil,  and  to  make  II  thereby  come  into  contact  with  a  larjter  volute 
of  atmospherical  air,  so  as  to  bum  without  smolte,  under  a  boiler  or  any  otlwr  Tcud. 
The  pitch  may  be  decomposed  into  a  light-gat. 

The  relative  cost  of  light  from  coal  gas  and  oil  gas  maf  b<  estimated  at  one  to  six  at 
least.    Ruiin  eai  is  cheaper  than  oil  gas.    See  Bosin. 

I  shall  conclude  this  article  with  a  summary  of  the  comparative  eipenae  of  diflemt 
modes  of  illumination,  and  some  statistical  table*.  i 

Oae  pound  of  tallow  will  last  40  boars  in  six  mould  candles  burned  in  raccenkra,  aid 
costs  Sd.  I  a  fMoa  of  oi),  capable  of  aflbrding  the  tishi  of  Ifi  candles,  for  40  boon. 
costs  5(. ;  being  therefore  |  of  tbe  price  of  mould  candles,  and  ^  of  the  price  oT  ditit, 
The  east  of  wut  is  abont  31  time*  that  of  Ullow )  and  coal  gas,  as  soU  at  the  n\m  of 
9>.  for  ICNHI  cubic  feet,  wUI  be  one  sixth  the  price  of  mould  eandleti  for  .WO  cubic  in^a 
«f  coal  gns  give  a  liihl  equal  lo  the  above  caudle  for  an  hour ;  therefure  40  X  ^00  -= 
S0,000  enbic  inches  =  11  S7  cubic  feet,  worth  lid.,  which  multiplied  by  6  gives  7|4., 
the  average  price  of  mould  candles  per  pound. 

The  author  of  the  article  Qai-lifki  in  the  Encycloptedia  BrJtanniea,  observes,  jn  Eefei 
enee  to  the  economy  of  this  mode  of  iUuoiinaLion,  that  while  the  price  of  coal,  in  conw- 
quence  of  the  abundant  and  regular  supply  of  that  article,  ia  liable  la  little  flnctnalia^i 
the  cost  of  wax,  tallow,  and  oil,  on  account  of  the  mare  precarious  nature  of  tbe  sonretf 
(hm  whieb  Ihey  are  obtained,  varies  exce«lingly  in  diSerenl  seasons.  "  Asaamiug  thai 
■  poond  of  tallow  eaadie!<,  which  last  when  burneil  in  succession  forty  hourv,  oMts  bim- 
penee"  (seven-pence  halfpenny  is  the  average  price),  "  that  a  gallon  of  oil,  yielding  tisl 
light  of  600  caadles  for  an  hour,  costs  two  shillings"  (Sve  shillings  is  the  lowest  price  u' 
a  gallon  of  such  oil  as  a  gentleman  would  choose  to  bun.  in  his  lamp),  '*  that  the  eipenae 
of  the  iia:ht  from  wax  is  three  times  as  great  at  from  talkiw,  and  that  a  thousand  enlns 
feet  of  coal  aas  cost  nine  shillingc ;"  he  eoDcludes  the  relative  cost  to  be  far  the  sama 
qnantiiy  of  light,— from  wax,  100;  tallow,  2S;  oil,  6j  and  cnal-gas,  3.  I  conceive  the 
■•timale  given  above  to  be  much  nearer  the  truth ;  when  referred  lo  wax  called  100,  it 
becomes,  for  tallow,  28-6 ;  oil,  14-3  i  coal-gas,  4-76. 

Gasligbling  has  received  a  marvellous  devclopiqent  in  London.  In  the  year  1S34,  th« 
naeber  of  saa  lamps  in  this  city  was  168,000,  which  consumed  daily  about  4,S4Xt,000 
cubic  feet  of  gat.  For  the  purpose  of  genervtijig  this  gas,  more  than  S00,000  chaldKl•^ 
or  10,800,000  cubic  feet  of  coals  were  required. 

For  the  following  valuable  statistical  details  Upon  gaS'Ught,  my  reader*  ue 
indebted  to  Joseph  Hedley,  Esq.,  engineer,  of  the  Alliance  Oas  Works,  Duhliai  t 
gentleman  who  to  a  sonnd  knowledge  of  chemistry,  joins  soch  mechanieal  talent  bbI 
inderaligable  dilieence,  as  qualify  him  to  conduct  with  snceet*  any  great  nodenakiBS 
committed  to  hit  care.  He  has  long  endeavored  to  induce  tbe  director*  of  the  Londna 
gas-wurks  to  employ  a  better  coal,  and  generate  a  more  ridil;  carbureted  gat,  whieh  m 
mneb  smaller  qnanli'y  would  give  as  brilUtdl  a  light,  without  heating  iha  ^MMowftta 
unpleasantly,  as  tbeir  highly  faydrofeoated  gai  now  does.  Were  his  Judietons  viewi 
adopted,  coal  gas  would  soon  inpenede  oil,  aitd  even  wax  cawUci,  for  illniBiAatiig  ga- 
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CopT  of  ■  p«per  Uid  belbr«  ■  Connttlcc  of  the  Hou>»  of  ConuDDai,  ihoinng  not  only 
At  relBlJTe  valua  of  tbe  OM«a  prodnccd  at  Ibe  nadcrmenlianed  places,  but  thowing  in 
like  miiin«t  the  relaliTc  eamom;  of  Ou,  u  produced  at  the  difiereDl  plaeo,  over  ean- 
diei.    Bl  Joseph  Hedtey,  £iq. 
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UsMoaANDtiH. — It  will  not  Tail  to  be  obterred  that  in  deducing  the  cnropantiire  Talne 
between  eandlei  and  gai  bj  ihete  eipcrimenta,  the  linile  jet  (and  in  every  jnttance, 
of  coune,  it  wa«  the  tane)  ha*  been  the  meiliuni.  Thii,  however,  though  decidedly 
the  moat  o^reet  way  of  making  the  comparatiTe  estimate  of  the  illuminating  power  or 
the  wrerml  gases,  is  highly  disadrantaxeout  in  the  economical  compurison,  inasmucb 
w  gas  hnrai  in  >  properly  r^^nlated  argvnd  burner,  with  its  proper  tized  gUu,  ait 
aperture,  and  inffleient  nnmber  of  holes,  gives  an  ailvantiige  io  TaTor  of  gas  consumH 
is  an  a^mt,  otit  ■  jet  burner,  of  Trom  30  to  40  per  cent.  At  the  tame  lime  it  mutt 
aol  be  otrertoolied,  that  in  many  situations  where  great  iight  is  not  required,  it  will  be 
foood  &r  more  eoNiomieal  to  adopt  the  oae  of  single  je',s,  which,  by  means  of  swing 
brackets  and  light  elegant  shades,  become  splendid  substitutes  for  candles,  in  bankii^ 
estaUish  own  la,  offices,  libraries,  li«.  &«. 

NoTB. — la  Gla^Dw,  Ediobargh,  Daadee,  Perth,  aitd  the  Scotch  towns  generally,  the 
Parrot  or  Seoteb  Canael  eoal  is  osed ;  ia  i}liimirie*iQg  power  and  speeifle  graTity  the 

¥i«  produced  'it  equal  to  that  from  thu'bet'i  i:s::rip(ion  of  Cannel  eoal  in  England, 
he  price  per  IMS  cable  feet  ranges  about  iif.,  wkh  froot  6  lo  30  per  cent,  off  for  dis- 
eonnts,  ieaving  the  net  piicB  kbont  Bi.  to  Iw  equal  in  the  above  table  t«  100  lbs.  of 
candles. 

Epiiome  of  Eiperimeats  made  in  Gas  prcdooet!  from  diDemt  qualities  of  Coal,  and 
consumed  in  diSerent  kinds  of  BnrneiBi 

Trird  at  tbe  Sheffield  Gas  Lifhi  Company's  Works,  and  laid  before  a  Committee  (tf  tba 
House  of  Commoos.    Uy  Jnsieph  Hediey,  Esq. 
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Mot  in  KH-miking: — 

I(f  Etperiiimil,  Saturday,  May  ST,  1K3T.— Drane  cul  (Cnnberlind),  2  ewU.  at  Itl 
Ibi.  iRch  (ur  224  Iba.)  produced  970  cubic  frtt  of  gu;  4  buihd*  of  coke  of  middlia| 
fualitf  i  tptti&e  gnvilj  of  ihs  gu,  47S.  Coniomnl  in  >  finile-Jel  burnrr,  dame  4 
bicbn  kigh,  U^tht  cubic  feci  per  hour ;  diiunce  from  ihiduv  76  incbcf,  or  3'3. 
Bloutd  eindle*.  Average  qokntily  of  gBR  tnad«  rrom  the  ebirge  (6  houn)  4-33  cubic  feet 
perlb.,  or  B,700  cubic  feet  per  ton  of  aOciru.  Inere «*c  of  eoke  oter  coal  in  meainie,  not 
quite  30  per  crnL  LoM  in  weight  between  co«!,  ci4e,  and  breiie  H  lb*.,  couToled 
inl?  zis,  thr,  ammonia,  kc. 

id  ExperimtHi,  May  28.— Cnrliile  coaj  (Blen^ineopp).  224  )bn  prodaeed  1010  nUg 
IVet  of  go,  4  bnihela  of  coke  of  good  qnalilj  though  unatl ;  ineraaae  of  coke  over  eokl  w 
meature  not  quite  30  per  crnt.  Xoh  in  weight,  ume  u  roregaing  experiment.  Arcn^ta 
quiutilj  of  gu  made  frMn  the  chute  (6  boon)  4-6  cubic  feet  per  lb.  or  10,080  pa  too. 


SH 

ftL^W. 

.S3L 

•p^fc. 

AltheeBdoftbefinthonr 
Ditto         ditto         with  20-hale ) 

argnnd  burner      -        -           J 
When  c)iarge  nearif  off      - 
When  charge  quite  oB,  with  20-  ) 

bole  argaad  bumer        -         -  J 

ft 

'A 

9 

imdia. 
TO 
35 
85 
100 

2-72 
21-33 

•475 
•476 
•443 
■SM 

3d  Exfuriaittil,  May  29.— Carliale  cod  <BlepkinMrp).  112  ]h«.  prodacH  596  cubic 
feel  of  gat.  Other  ptoducta,  lost  of  weishl,  Ilc,  lame  proporlion  «i  foregoing  expert- 
menL  Aveiaae  qoanlilT  of  gu  Bi>dc  fitiB  the  ebai^  (6  boun)  4'9iB  eoUe  feet  per  Ibl 
M  11,120  pet  ton  ^ 

In  Ibi*  eiperinient  tha  qnantitr  of  gai  generated  every  boor  wai  aienteined  t  Ibt 
ilhuninatinft  power,  ibe  apecifie  gratilf,  aad  the  quantity  of  gaa  conavmed  by  the  Finila 
fct  with  a  flanie  4  incbet  h^b,  wm  tri>-4  nl  the  end  oT  each  hour,  with  the  mpeetiTi 
gaie*  generated  Ueach  hoori  and  the  ruilnving  ia  b  table  of  ranlti. 

RE^LTS. 


Bou. 

O^tnim-iA 

■r«u.p..ti]>. 

^Sr 

SS 

2d. 
3d. 
4lh. 
filh. 
6lh. 

Total 

:::  ^ 

99 

as 
so 

IS 

■» ! 

12 
15 
17 
£9 

-634 
•496 
•M4 
•311 
■370 
■SOO 

feet  9  Inche*. 

70 
79 
79 
80 
85 
100 

X-72 
S-36 
2-36 
2^ 
1-81 
notoM 

656  or 

921  or  2 

ft-M 

O  caUe  (M  per  Um. 


The  relalire  vmlae  oT  IbMe  prodDctimu  of  gmi  u  u  foUowi,  vis. ; 

11,190  at  IS-lOthi  per  boar  neailr  (or  Ii3l6  aeeunielj),  and  equal  to  303  ntidlwi 
Oe  1 1,120  feel  wootd  be  equ>1  to  aiid  1«U  u  long  u  1S87  euullet,  or  2661.  Iba.  a( 
■udlm.  * 

MOO  at  I3i-10thi  per  hour  (or  1*2375  ucnrMel)'),  and  equal  lo  236  eandleai  11m 
KOO  feet  Would  be  equal  lo  194S  eaodles,  or  324^  Ibi.  candle*. 

Now  2«6l  lbs.  uf  mould  euuUe*,  >i  7:  6d.  per' dozen  Ibi.,  will  coat  81.  6t.  i\d.,  wbiM 
334|  Iba.  oT    do.        do.       at  7t.  Sd.  per    do.  do.         lOl.  3i. 

Bkowioa  ihft  Taloe  oT  4-lw«r  ehargei  over  e-how  chatteti  and  of  9,200  cubic  fUH 
ner  11,130  cubic  het 

iVni  fimmr  U  BM  I-tlli  »<•  rf  «. 
'uB>d  tliti  ur  bunar  miik  laps/Itf 

4U  £j|itrim(al,  May  30U.— Cannel  and  CanliS  co*:  miied  f  end  |,  lo^ether  112  Ibc, 
prodneed  460  feet  of  fa);  2  buihela  of  cuke  of  good  qualilj ;  increase  of  coke  over  eo«l 
la  nenturr,  about  30  per  tent. ;  k>ss  io  weight,  41  Ibi. ;  eoke  weighed  71  Iba.,  no  breize. 
Average  qnaatitjr  t/gMiaade  fnun  Uw  < :  irge  (dhourt),  4-1  enbie  feet  per  lb,,  orS-200 

lO^imathig  pmctr. — Ax  the  end  of  the  flnt  taonr. 

Distance  of  candle  from  }  t^  .,  a  ab  S 
shadow      -        ■        ,J"  or  a«  j 
At  end  of  2(1  hour,  do.      TO  or  S-73      Do.        i 
At  FUd  of  3d  hoar.         Tbii  gas  verj  indifferent. 
Avente  of  the  three      -    70  or  272      Do.        do.        do.  lll-IOtbs. 

Specific  gravity  3-44{  5  feet  per  boar,  witb  a  30-hole  tigand  bonier,  equal  lo  14-66 
mdUIcs. 
6th  Exptrimtni,  May  3iit. — Carlisle  coal,  112  lbs,  prodneed  410  feet  of  gut    other 
'    '  '       '       '  Ji  thia  coal,  bot  heat  vei?  low, 

rAvenge  of  tbis  got:  specile  gnTlljri  S40t 

distance  of  canille  froni  shsdow,  55  inches, 

or  4-4  candles  consaiped  per    single  jet,  - 

:      9-]0ihs  of  a  cubic  b-A  per  hour.    20-bola 

argaad  hnmer,  4  fhet  per  hoar,  equal  to 

I      31-33  candles. 

Ibis  gas,  Ibkt  a  lilUeofthe  cannelgas  made 

experimental  gasholder 


lli-lOiha. 


iltlbc 
4lh 


It  ii  possible,  from  the  nperior  qualtl}  .     . 

for  a  particular  porpoae,  majr  have  got  iniersiixed  wilb  it 
and  spparatui. 

A  Taricir  of  other  eiperlntents  were  tried  on  different  fnalities  of  coal,  and  mixtures 
of  ditto,  loo  ledioos  to  insert  here,  tbou^h  eitremelr  valuable,  and  all  tending  to  show 
the  superia  value  of  gas  prodoced  at  short  over  lon^  charges  i  and  bIki  showing  the  im- 
portance and  value  of  coal  producing  gai  of  the  highest  illnminaling  power;  among 
which  the  eannel  coal  procured  in  liancaihlre,  Yorkihire,  and  some  other  eoanties  u 
England  and  Wales,  and  the  Parrot  or  splent  ooal  of  StoUaud,  sund  pre-eminent. 

Ndu.— ■■  all  t^  fw<(iila|  RpuiBMUM  Uu  HBi  liatlt-JU  >>■■■•' WH  uad  ;  iti  fluH  la  all  laitiMW 

Tbt  ™l  whan  Iriwafna  thi  nurt  ni  ilakHlwIUi  mtat,  lad  aftar  alliiwlBf  lamm  ikon  tiiai  M 
A  Taiuc  of  the  number  of  honrs  Oas  i)  borat  in  each  month,  qnaiter,  and  fear. 
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Tbiau  of^  ud  Hxperimciiti  on,  vBiioiiB  Kindi  of  Coal  u  regardt  the  Prodvctlon  o 
Qu  froiB  Mcli,  >ad  iu  QiuUtr  oi  JUumiiiBtuig  Fowa  |  bj  Joseph  Uedle;,  E«q.,  Co*- 
nlting  Oiu  Engiaeer,  Liuidoit. 

la  WH  puud  Ihnnif  h  t  (aramn,  as  »  jmiiin  oT  A  letha  of  M 
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eoiniMiililan  cuidla,  wlUi  pltltad  nrlct,  itqnliliif  in 


,...  ._.  Dio  nor*  UBBa  w»»  a  EompoflHian  GuioiBi  wii 

fMnf  u  IHM  ana  tUrd  nora  Ugtit  tbu  msoM  UUow  cnmUm. 

AttentioD  to  the  pieeeding  tabnlu  lUtement  of  exptrimenti  it  important,  u  exhibit- 
ing  lereral  verf  importint  rftcts,  particulu-ly  intereaLiog  at  Ihu  moment  to  the  icienc« 
of  nt-lighting,  md  una  for  Vwftrtt  limt  mad*  poilic. 

ft  vill  not  fail  to  be  obeerved  bj  tbete  experiments  that  all  the  coal*  prodneed  nearly 
equal  qitmdUitt  of  gat,  notwithsUBding  the  rariable  charaeierg  and  qualitiei  of  the 
votl.  The  greatest  qnantitT  prodneed  being  at  the  rate  of  1I'&I8  cubic  feel  per  ton  of 
20  c«t.,ihe  BDiallett  11-SOO  cubic  feet.  All  theaeezperinienls  were  performed  with  th* 
gnatest  care,  and  naderprtnidsiaiinilarctrcBnufaacaas  toprestnre,  manaTBctare,  &«., 
&c.  The  rinw  in  wbicb  the  fxinfU^  of  gat  it  produced  l>om  the  tereral  coals  varin  eon. 
■iderabl]'!  and  desertct  noliee,«s  it  most  materially  afleeu  the  ecoDomf  oC  prodnettoa 
— ^of  walbatg  tilt  mail  niAiab^  all  other^ihingi  being  alike,  which  yields  or  gives  otft 
its  gat  in  the  ihorlttt  time ;  and  particular  attention  is  claimed  to  this  fact.  For  the 
more  ready  reference  to  the  table  the  colnmns  are  nnmbered.  No.  II  eihibils  thta 
diOerence,  and  it  Will  also  be  seen  by  this  column  that  the  lime  varieg  at  the  qii<UUf 
of  the  cool,  the  best  coal  yielding  its  gas  in  two  hours,  and  the  worst  in  thru  hours- 

Another  most  important,  material,  and  interetting  fact  is  established  by  these  eiperi 
menit — that  the  Jlow  of  gat  is  as  id  dmaity — demonstrated  by  the  Tarialion  in  the 
heights  of  thp  flames,  as  shown  In  column  No.  1,  being  IS  inches  in  the  inferior  gatea 
to  22  inches  in  the  superiorj  while  the  quantity  of  gas  required  to  supply  these  flamet 
is  in  the  inverse  ratio  of  their  heights,  the  longer  flaiae  requiring  but  Ivielvt  cubic  feel 
to  maintain  it,  when  the  thorttr  flame,  from  the  inferior  gas,  required  tixtun  cubic  feet. 
See  Eoluma  No.  2. 

Remarkable  as  this  difference  in  the  heights  of  the  flames  and  the  consumption  it 
rt  is  not  so  great  as  the  difference  caused  by  the  quality  or  illnmitiating  power  of  the 
KTeral  gasee,  shown  by  colamns  Nos.  6  and  6 ;  where  it  will  be  seen  that  the  consump- 
tion of  the  best  gas  per  hour  was  only  ^  of  a  cubic  foot,  and  its  light  was  equal  t« 
3  candles,  while  that  of  the  worst  gat  was  J-1  of  a  cubic  foot,  and  its  lights  equal 
only  to  I'TG  candlee,  or  nearly,  the  best  to  the  worst,  as  1  to  3. 

The  next  column,  So.  T,  exhibits  similar  resalts  as  to  the  superior  valae  or  illamlaa- 
ting  powei  of  one  gas  over  another.  In  this  case  an  argavd  buTMr  was  used.  Tha 
bMl  sat  required  only  loo  feel  (o  be  equil  to  Iwtlve  eaodles,  wliile  the  inferior  tuqnind 
fin  feet  to  be  equal  to  the  same. 

And  in  column  No.  8,  in  which  anothei  and  superior  argsaJ  Imriitr  wat  used,  tht 
best  gas  required  only  Uiru  feel  to  be  eqnal  to  luaUy-fiiie  taould  eantUet,  while  tht 
ioTenor  required  ktcs  and  a  hay  feet:  from  thit  it  results  that  the  T|  cubic  feet  at 


tafMor  gM.  to  b«  aqua]  to  Hia  t  IM  of  good  gu,  iboald  Iu*a  gfrai  li^t  eqial  t* 

ibOy  Aw  and  a  kol^  cudlM^  wbetMi  tbcr  oalj  gavn  ligbt  eqtutl  to  twrnty^fiw*  taa^m, 

w  mat  it  tJkf  Sfftrtnf  i»  Uu  viurm  «/fa»  for  pradueinff  light 

'   Wbitot  on  tbe  MUMt  of  Iha  illuminating  power  and   Ibe  Talva  of  o 

HMthar,  it  vill  not  lul  to  bs  obMrrod,    b;  tba   Ul 


<   tablet  tb«t  another  great 


na  vug 

diKrtnea 


I   gu  in  column  Hu.  1.,  wbav  a  SOhi 


tTgaod  burner  wai  otad,  required  onlj  (taa  feet  (o  ba  eqnal  to  <•«(»•  candle*  i  and  in 
•Drumn  Ifu.  8,  wbere  a  tO-hola  argaod  burner  iraa  lued,  aa\j  tkrt4  frat  wen 
leqniraH  to  be  aqnal  to  tttnttn-Jbt*  eaodle* ;  denwotlratii^  Ifaa  fka  that  a  gre«t  and 


leqniraH  to  be  aqnal  to  tttnttn-Jbt*  e  ....         .„  ....  „.  . 

•xtraofdinarj  iupntvenumt  la  tba  qaantitj  of  iUamiiiatiug   power  ii  effected  bj  lb* 
•impla  iocraM   or  eolai^Mieiit  of^  tba   barntr,   affording,  where  great   light  b  ooe 
pMition  ie  required,  a  nraet  ezttmordlnair  ecoooni;  in  the  uae  of  na,  ebown  in  ftct 
ptMtioally  bj  the  NMDt  iotroductioo  of  the   celebrated  "Bude'  ughl, 
Mr.  Ooldtworthy  OnrfMy. 


t  the   ceUbrated  "Bude'  Ggbl,  paUoted  \if 


tbe   Proituct  of  One  Too  of  OoaL      (Tbe  candles  are    mouldi,  S  to 
par  pouml,  or  7a  t^  per  doaan  pcnmda.) 


aObtd,  bung 


, 

Ttxif 

^Jr- 

^:p 

*S? 

a—t-.  ::■.::: 

£  t.  d. 
WIS    t 

£  a    A 

n  IB  0 

Mil    T 

kYi 

TiiLB,  alio  decluoed  from  tha  fore^ing,  ihowing  tba  Ooet  of  0*e  at  tbe  eeTerd 
Prieua  undennentiuned,  and  aqniralent  to  tOO  Ibe.  of  Mould  Caodlea,  ootting 
■H  to  M 


":?sr 


USUI     Ml 


I  s    a  11   11 1 


1  bj  wet  lime,  befiirs  daacribed. 


I  ponding  apparalua, 
>ed,iB  uMd;  in  the 


I  hare  receiTed  from  Hr.  Hedlej',  an  ao|^aer  of  great  emineoce  and  experienca, 
Jim  and  drawing!  of  gaa  work*  and  of  apparatoi  of  the  moat  approred  and  mmleni 
oonstrucliou,  tad  ao  the  ler;  laieeat  acale  aa  tu  extent  of  buuoew  in  manufacture:  alw 
^aoa  and  dnwioga  of  a  gaa  work  on  a  smaller  (cale,  with  il 

In  the  first,  or  Urge  work,  purifica 

latter,  b;  dr;  lime. 

He  large  wurk  referred  to  i*  ealenlatad  far  and  ii  arranged  to  contain  400  retorta.  It 
wet-linie  purifiers,  and  3  waahers )  IS  large  double  or  (eleecopio  gaa  bolders,  capaUa  of 
•toring  1,000,000  cubic  feet  of  gM ;  and  coal  atorei  capable  of  EoUing  10,000  tana  of 
•mL 

Tha  smaller  work  b  calculated  for  md  wQl  contaiD  40  retort^  S  dry-lime  pnrifian, 
and  a  watli  ihsmI  ;  S  gas-holders  capable  of  storing  00,000  cubic  feet  of  gas ;  and  anal 
atorei  KufficietiC  fur  1000  tonsofooaL 

Fig.  AST.  in  (lie  aide  elevation  (front  Tiew)  of  ».  gas  work  capaUe  of  containiBg  400 
TCtorta,  anit  h11  their  depeodendei. 

f^g.  468.  ig  the  plan  of  tbe  retort  bouse^  coal  stores,  tanks,  gas-boldeis,  Ac,  no  tha 
largest  stale  and  moat  approved  form,  til,  «  the  retort  house.  SOO  feet  long,  H  feet 
vide;  a.  retort  beds;  o,  chimney  stack;  d,  fines;  i,  bydraulio  maine;  r.  coal 
stores,  each  SOO  feet  long,  ED  feet  vide;  a,  coadeosers;  a,  en^oe  huoses;  j,  wash 
veesels;  k,  poriSsrs  and  oonneclions ;  l,  lime  store  and  mixing  tub;  M,  smilb^ 
and  fitters'  BtKi|i;  M,  rsfuse  lime  pits;  o,  meter  houses;  p,  tar  tank;  ik  taiika,  gas- 
holders, bridgeH,  column*,  vaWes,  and  eonrwctinni ;  a.  gnreraon;  ■,  ook*  atarea; 
^  inlet  pipe*',  y,  outlet  pipca;  w,  bouse  and  offieeaj  x,  storea. 


,i,i«  J,  Google 


m  OAS-uoirr.' 

Pig.  tVL    LoBgitDdiiwl  Metioo  rf  >  bed  of  6  d  ratort& 

^.  SSI.    GlcTatiuo  of  an  upright  ur  condaiuer,  eotuUting  of  t  c 

tain  of  lO-iDch  pip««. 
F^.  4V£.    EUvaliiHi  of  •  doubU  or  IclMoopic  gu-holder,  of  k  modem  md  ■ 

form,  with  part  of  t«ak. 


mzet^y  Google 


OAS-UOHT. 


in 


Jf^g,  Sn.    End  Blermtioa  anil  ptkn  of  (ir  condensar;  a,  and  elsvkttoo;  ■,  pUD- 
Jto.  SM.    Set  of  R  wet-lltna  pariflen  nnd  «ksb-Te«Beli  in  slentinD  uid  sectkn,  witk 
(eed-heads,  igititnrB,  rnlvea,  ana  connections,  ntisi^  Tur  (fas  lima  liquor  tt>  Tuo  tiau  one 
purifier  to  the  next  belaw  it.  and  ultimatelj  into  the  refiua  lime-pita,  Till  i,  aMtioD  cf 
vaab-Tewal ;  a,  leotioii  of  purifiat ;  o,  alaratioo  of  purifier. 


^^^^Mll 


Fig.  6SG.  Front  de*BtioD  of  gaa  irorln  oo  a  sBMller  acale,  vbera  dc^  lima  it 
Fig.  fl9S.  Fhn  of  gaa  work^  ooiuistipg  of  vii. :  a,  retort  houM;  a,  n  ' 
0,  ckimDey  atauk ;  o,  flue;  a.  b^draolio  main;  r,  coal  (tore;  a,  lime 
v*fher  and  pnrifien;  i,  store;  e,  tap-tank;  l,  honzoatal  coodeoMr  Ij 
gronnd ;  u,  inlet  pipe;  n,  outlet  pipe;  o,  tank!  and  gaa-holdera ;  r, 
f  tenxH ;  Q,  anitli'i  diop ;  b,  «ffioe ;  a,  coke  atore. 
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nt  GAAXKHfT. 

ttg.  tVl.    Kl«TEttqaa  and  iMliaBB  of  dfy-ltMB  pmil 


I  ata  vsU  caannead  tfa«t  m  dirtribatioo  and  ttTMWMiMDt  et  gu-worki,  MDibiDiD( 
•ActirenaM,  twotymj,  eaottaivBn,  tod  el«)[tiice,  ftt  ^1  c^iul  (o  the  prSMdia^  ban 
■cnr  Mbn  mat  tlw  pqWo  aTe,  ia  thii  or  m^  othar  eoonb/. 


b  tba  liriaf  daa(Xi{itiai  of  the  metor  pven  io  thia  Dictianaiy,  I  omittad  to  atal^ 
diat  thia  moat  iageoioia  acienUfic  oootoiTaaca  br  meuunoK  aeriKMm  or  gueooa  floida 
H  thej  Bow  throDgh  pipe*  U  tba  ioTaotioa  of  SuDoel  Oligg;  Eaq,  Oiril  Eagioear,  at 


1^  M^JtMtei.  LfMrpML  KmiBglMND,  ObMtw.  BrWol,  *«.  Ac  In  •&  ^AiA 
'  tM    b*a    wcctad  gH-worki     To  tkw  gmtkniui'i  gfloiin  uil  ikill  th*  pabtit 
lUBly  JMkbMd  liw  «wij  nlmliU  impronamti  in  Ilia  ^)pU«>tiM)  of  gw  frMt 
U  top  


,t,zec.y  Google 


Bwight  up  IB   Om  gntX  eiuineeilaK 
■t  Sobo,  Dor  BirmiDghsm,  he  ommim  o 


rat  of  HsMn  BoiAn  ■>!  H, 


mzet^y  Google 


il  illDminaticia ;   and  br  tMt  eri 


^       r  ID  eeonnmr  to  all  othar 

■  of  >rtifid«l  illamrnatMa :   «nd  by  iiaX  eridmoe,  tbnngh  M  long  nacb  u  IBM, 

it  will  M  wra  that  all  Ihe  ioIirBmLai  m  tfa*  prawot  da;  waa  aran  then  kiiuwn  to  him, 

I  iUwtnUad  bj   hia  azparimeDti,  vhich   atraogel;  contrMted 


,i,i«  J,  Google 


gg 


l~-^ 


tt    r    t    i    k    I 


with  tbt  iteUtnaili  put  (brwivd  br  the  put!**  Umo  MmafAing  to  fntrodora  tbia  modi 
of  lighting  into  the  mMropolii.  AU  the  enh«D«nl  plain  of  thoM  partiea,  h*T»,  hov- 
•ver,  Iraig  iliice  diaappMrecl,  or  tMerij  til  One,  imfcrtonatalf,  thdudi,  and  that  ft 
moet  unkck/  one — the  onprofllabh  nianahMara  of  oolw  in  gaa-making — an  eittde 
wortblee*  in  the  ecale  of  value,  which  ikoold  MTtr  hiTe  been  eoogfat  for.  MtMn. 
Watt  and  Huidndi  predioted  that  when  the  partie*  beeau*  iiMO^cnled  by  Par- 
liameDl,  tba;  would  raaurt  to  lAn'r  appwatnt,  netwitlMtanding  Ihoir  MpodbtlM  of  it 
at  the  tinew  alleging  their  own  eclwiDee  to  be  to  inndi  nipnior ;  and  thar  Teri&ed  tUi 
predtetkn  a  tctj  few  jean  aftarwardi  by  ei^agtng  the  terviee*  of  Mr.  (ftef^  t«  extri- 
cate tbeni  from  their  manifold  and  egr^oua  erron.  Hi  began  by  introducing  th«  ray 
^ipMBtni  of  Hcau^  Uurdocb  and  Walt,  to  inoooudemlelj  ooadomlied  by  them. 

Hi,  Olegg  put  up  the /rat  gaa-holder  eter  erected  in  London, 

To  Ur.  Ola^  ii  due  alto  the  iatrodueticn  of  lime  fur  the  pnriBeation  of  the  gaa, 
' '       '       '       I    afliirded    little  comfort  and 

to£.ClegK. 
t  the  gM 


lii    day  have    i 


wilbout  wfateh  n*-ljghling  would  to  thii  day  have 
•eonomy.  The  hydraulic  main,  fbr  leparatin^  the  gai 
Talvas.  lute*,  and  many  other  admirable  ODOtrmuMia,  an 


1  many  oi 
But  the  crowning  perfoim 

to  the  Beveral  partiea  rrquiring  it  ezMlly  aenwding  to  tb 
Sicture  of  gu  having  by  tbu  time  been  »  &r  mechanically  perfteted  a*  ta  be  broi^t 
to  our  dnon,  it  became  at  once  apparent  that  lome  eontrivaoce  ibould  be  (bund  by  the 
nee  of  which  every  perenn  might  contnme  ai  moeh  or  u  little  gaa  at  he  pleaiod,  paying 
onJT  ibr  what  he  reitlly  uied,  thua  making  adence  labMrvieot  to  fair  dealing. 

Hr.  Olt^  took  out  a  patent  (br  the  gaa  meter  about  the  year  1814 ;  but  gnat  aa 
ita  merita  ware,  he  aoon  Riuiid  that  eeriaua  difflcnltiei  remained  to  be  overconxv  in  in- 
dacing  psrtiee  to  support  and  enmnrage  it*  nee,  even  where  their  intereete  eliouid  have 
prompted  (hem  to  adnpt  it.    Mr.  Clrgg  bad,  however,  fortunately  ataodaled  with  him, 


The  value  of  the  meter 


D  the  pnblie.    By 
„  .  ■  ■  -  ji  '  placet  where  light  ia  re- 

qnired.  at  ■  rate  pniportinaed  to  its  juet  ^idue.  "nie  public  Uierehy  lee  the  rconemj 
affijrded  by  gu  over  candles,  oil.  or  otber  material ;  but  the;  gain  tlao  in  toother  mutt 
^portant  way — by  the  use  of  the  meter,  gaa  companieo,  beii^  duly  jwd,  are  enabled 
lo  rediiM  the  priea  of  gat,  and  yet  rnlif  «jiwj  pnjjtft,  Uioa  brmging  it  within  the  reach 


JO  of  the  meter  ia  primirrify  to  the  ga«  oompaniea,  n> 
a  gu  Mmpaniee  are  enabled  lo  tupply  gaa  to  all  pL 
■  rate  pniportinacd  to  ita  juet  ^idue.  "nie  public  tli' 
y  gaa  over  candles,  oil.  or  otber  material ;  but  the;  gal 


Heount  of  tba  pniftti  nwda  bj  Iha  um  of  lbs  mstar;  tbu  i>  not  vet  firallf  aettled.  tha    • 
UhIct'i  raport  Onding  «000£  to '^ -  '  -     "^  '  ■■^'      ■-'  --'•^  "^ '-    i  ,■  =  _ 
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of  B  niDdi  ingn  dui  of  tba  eaammri^ ;  ■od  it  ia  ■  -wM  artsblnhed  Ikct  tlnl  m  town 
wbers  iw  ia  aulii  bj  oMtar,  pi  —■"[""I-*  Mn  and  do  aall  M  ueulj  ooa  baU  tb«  priot 
they  otherwiH  could  do. 

Redoetioo  of  brieo  ioenaan  demaixl ;  incTeuad  demand  ineteuM  profit* :  iocroMOiI 
profit*  tgaia  aoabls  pricai  to  be  rsduoed ;  and  again,  rednoad  pricM  iueraaH  tha  damand 
tbiu  benefiting  raeipneallj  nwnnanira  and  coniuDMra. 

Notwitlutanding.  lio«e*«r,  alf  tbaae  adTantagea,  then  an  not  wanting  peraniia  vbo 
have  aot  np  an  outcrj  J^inat  the  twe  of  the  neter,  b;  impugning  it*  Mcunn,  and  accu- 
ang  Ibe  ga*  eanpawaa  with  ftaod  in  diargii^  by  it.  It  vooMba  idle  to  filluv  theaa 
partia*  in  tMr  ba«el**a  allegaiioiu.  An  action  (or  piratiiw  it  iraa  brougbt  and  tried  in 
(be  Court  al  Ein^a  Bsndi,  in  whicb  not  onljr  the  novaltj  orihe  macbina  wa*  ftillf  ealab- 
Uahed,  but  ita  aeanw  and  noefalneai  proTM  by  tba  ablwt  suUbamaticiaM.  medianitiana, 
kiala  of  the  da;r;  and  a  renliM  in  it*  tiTOur  ohlaiuad.  Subaequantlv  rerr  Uip 
___  ^..  bava  beea  giteo  lor  tba  inn-iogeinenl — in  one  caw  a*  mucbaa  SOOOt,  aiid  in  an-. 

other.  ID  the  Ooort  <^  Cbaoeary.  a  decree  waa  made  refarring  it  to  the  Uaater,'-  '-'- 

-'  -'  •■- " ^-  bj  Iha  u*e  of  the  meter;  tbia  ia  nc*     -  °  -"- 

i£  to  1m  dna ;  but  thii  ia  excepted 
log :  toe  ■  jwwp5w,  Daire¥er,  atluved  the  encaptiona  to  be  arg\iea»  oati/oa  pajrmeiiL  oj 
tba  inlHngera  nt  4O00t  bto  coott  to  aeM  the  patenlaa'a  law  ooata.  Time  exoeptioua 
have  no  raleranae  vhaleter  to  the  qaeatioo  of  the  aceunur  of  the  meter,  but  are  taaplj 
la  to  vhether  the  adyantagea  of  the  inelar  were  a*  great  m  allowed  bj  tbe  Maater. 

The  patent  br  Iha  ntelar  aspired  al>ont  tbe  jeai  1838  ;  ainoa  that  period  nnmerqoi 
aompelitora  have  eomnieneed  outhing  the  madune. 

Mr.  Clegg  ba*  racaotl.f  obtained  a  patent  Ibr  a  dry  gai- meter,  of  whidi  tba  Miowinf 
are  it*  advantage*  «ti  eanetraction,  at  deaoribed  hj  Iha  inj  meritarioa*  inTentw  i~ 

1.   Workii^  without  water. 

I.  VorltiDg  without  mauibnuiaa  or  vatrea. 

1.   Working  without  reqnfaing  the  least  preeanre. 

i,   Worhinf  without  bMrference  irilb  the  peifaot  rtiadlnwi  of  th*  l^Ua. 

i.  B«gial«nng  more  accuratelj  than  anj  other  mater. 

1.  Oaeupfingoalj  cne-tenth  of  tba  apace  of  the  ooounoa  metaia. 

t.  B«ii«  autyaet  lo  Uttla  or  do  wear  ud  tear. 

9.  And  bdng  cheaper. 

J*rM(a — For  plaio  matert.— 

£  a  it 
Ttree-Wght  metw ....  I  11  0 
Bix-ligbl  doL  .  .  .  .  S  4  0 
Twelre-ll^t  do.    .    .    .    .    S     10 

Tbe  higbaat  nambara  will  be  atiU  dieapar  in  proportion. 

Ornamental  ineten,  appearing  tike  handaome  time  pieces.  Air  balls,  living-rooma,  ooa 
tnittee-rooma,  oOcta,  count  io^-bouies,  Ac,  are  iJiargod  extn,  at  Im  MUingt  taeh  and  op 
viffds,  aeourdhig  to  pattern. 

Duaripiion  ^  <%V'*  pmimi  dry  0atHMta>. 

The  two  Jlfft.  asB.S.  are  half  tba  full  aii*  of  tba  an>ar&tns,  and  the  latten  of  refsnan 
are  the  same  in  both. 

B,  B.  fig.  696.  represent*  a  qrliodrical  Teasel,  about  three  incbea  and  tbraa  qnartart 
diameter,  and  four  iucliei  deep,  beiiw  the  ditaenaions  of  a  (Deter  capable  of  measuriiV 

ri  lot  three  bnmers,  called  a  tbree-liglit  meter.  In  Ibia  reaiel  are  two  glass  oylioderi  e, 
connected  together  b;  the  bent  tube  d,  Tbe  cylindera  boiog  perlectir  sifaaQitad  o{  air, 
and  half  mied  with  aleobd,  ace  made  to  ribiate  on  oeoCres  *  and  «,  and  are  balanted  tif 
the  w^ht/ 

This  instrmnent  aecnratelT  indicatea  the  eicesa  of  beat  to  which  either  cjlinder  maj 
it  txoMti,  npoo  the  principle  of  Leatie**  diCCpreatial  thermometer. 

0  is  a  boUow  brass  bmc,  called  tbe  healer,  about  lour  irn^es  long,  and  half  an  indi 
Itroad.  projecting  oat  of  the  meter  about  one  inch.  At  a  issues  a  amaH  jet  of  gaa,  whid^ 
when  inflanwd.  givea  motion  to  tbe  cvlindera. 

Hie  gaa  enters  the  meter  bj  the  pipe  A,  and  nrenUtea  thronshant  the  double  case  B ; 
liaving  pawed  round  Ibe  ease  B,  a  pnrfion  of  it  enters  the  tap  of  the  box  0.  bj  the  pipe 
D,  and  paasea  out  again  at  ibb  bottom  bf  the  tube  t,  into  the  meter ;  tbe  rest  of  tbe  g*» 
entars  tlio  bodj  of  the  meter  through  hole*  in  the  curred  fiices  of  the  booda  EE,  ao^ 
after  blowing  on  tba  glass  cylinders,  passes  to  the  burners  by  tbe  outlet  pipe. 

To  put  the  melei  in  action,  let  the  Jet  a  be  lighted  about  an  hour  belbie  the  bonien 
va  wanted.    In  meet  cases  this  jet  will  be  ligbled  all  day  m  a  naeful  flama.    Tba 

..,.„„..„.„  Google 


CMlael  with  the  box,  u^  not  at  all  on  the  lengtlt  oT  the  jet  The  ]«t  beln|  lifted, 
and  the  box  C  thereby  heated,  the  gu  which  pMKi  thningh  it  ii  ruMd  to  the  hbw 
temperatore,  and,  Somng  ont  at  the  tube  c,  impincea  on  the  ^Ua*  eilinder  which 
hai^ena  for  the  time  Id  be  loveiti  (he  heated  ga*  soon  nuea  a  vapor  is  the 
lower  eyllDder,  the  eipanwon  or  which  drirei  the  liquid  into  the  upper  one,  until  it 
become*  heavier  thaa  the  eonnterpoiie/,  when  the  cfUoden  iwing  on  their  centre,  tlw 
higher  one  deacendi,  and  coraei  in  the  line  of  the  current  of  hot  gu,  and  the  lower  one 
ucenda  |  the  tame  nxition  conlinuei  *t  long  ai  the  jet  a  burns.  The  Mune  effect  on 
the  cylinder  ii  maintained,  howerer  the  ontvard  temperature  may  change,  by  the 
cold  cat,  which,  iuning  from  the  enrred  side  uf  the  hood  EE,  impinget  on  tbe  vgf^ 
eyliDder,  ard  haatent  the  coudensation  of  the  rapor  which  it  eoatains. 

The  eol.  gi«  and  the  beater  vary  in  tempeiatore  with  the  mam,  and  thiu  eoontenel 
eadk  other. 

The  Ughlint  of  the  Jet  a  i*  eaaeotitl  to  the  action  oT  the  meteii ;  in  order  to  iunre 
Ihia,  the  eapplj  of  gaa  to  the  bomen  ia  made  to  depend  on  It  in  the  following  manner. 
The  pipe  O,  by  which  the  ga*  learea  the  meter,  i>  covered  by  a  slide  vbItc,  which  ia 
opened  and  ahot  by  the  action  of  the  pyrometer  g  t  the  pyrometer  i«  in  eommunicatkn 
with  and  recdvet  heat  Ihun  the  jet,  and  aftnt  the  TalTe  when  hot,  doaing  it  agaia 
lAen  cold. 

The  tpeed  at  which  the  cylindert  vibrate  la  an  index  of  the  quantity  of  heat  com- 
municated to  them,  and  is  in  exact  proportion  to  the  qutitity  of  ga*  blowing  on  them 
through  the  pipe  e  and  curved  side  of  the  hoods  EE. 

The  gas  passed  through  the  healer  is  a  fixed  proportion  of  the  whole  gas  passing  Iha 
meter )  Iherefore  the  number  of  Ttbrations  of  the  cylinders  is  in  proportion  to  the  ga« 
eonanmed. 

A  train  of  wheel-woilc,  with  dials  similar  to  that  osed  in  the  eomnMn  meter,  r^a- 
tert  (be  Tibratious. 

Simplicity,  accuracy,  and  eompactnesi,  are  the  moet  remarkable  featvei  of  tUa 
hnmmeti^  and  the  abaenee  of  all  corrosire  Bgsnti  will  insure  il*  4r-""'~ 
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JUrttlitmt/trftxhg  owi  twtim  CUgg't  pattat  dry  Oat-mtltn, 

Choose  k  utntitioii  for  fliiog  tbe  meter,  where  the  small  jet  of  Bame  will  be  of  thi 
freatett  Q*e,  inch  u  ui  office-desli  or  counter,  taking  care  to  screw  the  Bnme  fiim  and 
ierel  on  its  baae.  When  the  jet  at  the  top  of  the  meter  is  required  lb  be  kept  cob- 
■tantly  banting  u  a  dscAiI  tlamt,  prras  in  the  brass  knob  at  the  Tront  of  the  meter,  and 
before  Ughtiog  the  burnen  pull  i(  out;  when  the  small  Same  is  not  required,  let  it  be 
lighted  about  as  hour  before  yoa  want  the  burners  lighted.  Adjust  the  sixe  of  the 
fmail  flame  at  pleasure  hy  the  screw  b. 

On  the  back  of  each  meter  is  marked  the  number  of  lights  it  will  snpplj. 

The  inlet  and  outlet  pipes  are  marked  at  the  bottom  of  the  meler. 

The  quantity  of  gas  consumed  is  recorded  by  the  index  in  the  nanal  way. 

Jor  tatmg  CUgg't  pattat  dry  Gat-maltn. 

Pai*  the  ga*  through  two  meten  at  least,  and  take  the  mean.  Vary  the  nnmber  of 
l^hts  at  plea«are,  not  ejcceeding  the  number  marked  on  the  meter,  and  when  oue  or 
two  hoodred  Cubic  feet  of  gas  hove  been  consumed,  compare  the  indices. 

These  meters  are  not  for  measoring  small  fVaclionai  parts  ;  but  taking  the  average 
for  any  periodical  consomption,  are  more  accarate  than  aay  other  meter. 

Mr.  Thomas  Edge,  of  Great  Peter  Street,  Westminster,  has  contrived  the  following 
meter,  of  which  drawings  ore  annexed. 

Fig.  700  is  a  ft-ont  view  of  a  three-l^ht  meter,  the  ftont  pUta  being  removed,  ud 
fome  of  the  parts  shown  in  tection  65. 
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The  gas  enters  at  a  into  the  «mall  chamber  b,  in  the  bottom  of  which  is  a 
valve  (part  of  Mr.  Edge's  potent  improvements),  moving  upon  its  axis  and  attached 
by  the  rod  to  a  metal  float  c,  wlJch  in  the  present  drawing  is  buoyant.  The  object 
of  this  arrangement  is  to  intercept  the  passage  of  the  gas  into  the  meter,  unless  a 
BOfGcienl  qannlity  of  water  is  in  il,  that  being  necessary  to  its  proper  action;  the  ghs 
Hien  passes  through  the  inverted  ayphon  or  tunnel  into  the  convex  cover,  whence  il 
pnsaes  into  the  chambers  of  the  drum. 

Another  of  Mr.  Edge's  improveraents  consists  in  the  cntting  down  of  this  syphon  pipe 
or  tunnel  to  the  proper  water  levei,  and  connecling  the  bottom  of  it  to  a  waste  water- 
boi,  into  which  any  surplus  water  must  fall.  The  importance  of  this  precaution  will  be 
seen  on  investigating  the  dram,  as  an  excessive  height  of  the  water  will  malenallj 
interfere  with  the  measurement,  tbe  quantity  of  gas  delivered  per  revolution  being 
considerably  less.     This,  in  connexion  with  the  lever  valve  and  float,  confines  the 
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nrintiiwofthewmterlBTtliwitkianick  nufow  Ub^  that  tha  ■MMvraneol  hmt  ^ 
BpMidered  peifecUi  jatt  m  >U  oeewioDi, 

The  lut  paleat  by  Mr.  Edge  u  foi 
index,  which  il  compcxed  erf'  ■   uri 
dial^  with  10  figurei  npon  each,  one  hgaze  onij  ap> 
peanng  of  e&ch  leriei  at  a  lime. 

Thii  oaauivftoce  ii  rtrj  ingeniooi,  and  wiU  na 
doubl  be  applied  to  other  nachine*,  where  indexca 
(iaitcu)  of  quaotilr  are  required. 

Eeeurriag  to  Mr.  Clegg,  he  i>  abb  the  inventor 
of  an  inalnuneol  of  great  value — appropriatri; 
called  a  "  goTemar."  Ill  purpote  it  to  render 
eqnal  the  height  of  flame  of  the  seTerml  boraen  is 
toy  house  or  ntablbhiiieDi,  and  to  keep  them  m, 
notwithstandiag  an;,  and  whatever  altenlton  may 
be  made  in  the  preianre  at  the  worki  or  elsewhere. 
This  intlnunent  ia  perfected,  and  raccemfnllT  ap- 
piled,  though  it  U  not  «o  general];  in  ose  a*  il 
ought  to  be.  Bj  the  uM  of  thii  iJutriunent  a  light 
oace  Mt  at  tlie  height  desired  will  maintain  thai 
height  aoiformly,  aad  wilhont  the  kut  Tarialiim 
the  whole  evening;  asd  eootinae  to  do  to  tiU 
altered. 

Without  thit  initmment,  it  ii  neeeasarr  to  pa^ 

attention   to    the   bomiiu   of   gat-Ughtt,   a*  tbeii 

hdghtt  are  freqaentlj  anecled  bf  the  molt  triOiag 

circumstance,  tuch,  for  f'^p*^,  as  their  ntinetioa 

at  the  hour  of  cloaing  Ilie  thopi,  which  makes  a  ten- 

tible  difference  in  the  neiffhhorhood. 

jUI  these  work*  hare  prodigknisl]i  inereafed  ia  the  quantity  of  gai  made  aiu]  snpi 

plied.    Siuce  the  account  in  the  former  edition  of  thit  work,  large  additional  mannh^ 

toriea  have  been  erected  bj  new  companice,  and  great  addiiioai  made  by  the  old  one*. 

There  are  now  ia  the  metropolis  alone  IS  public  gu  companiei,  having  among  them 

S3  gat  ettabtishmenti.    The  quantity  of  gu  manafaeinrod  by  these  23  gat-woikt,  aad 

■applied  to  the  pablic  was  during  the  past  year  three  thoasand  one  hundred  miltioat 

of  cubic  feet  of  gat )  and  tkeeoal  uied  to  [uodaee  thit  quantity  of  gat  wai  at  the  leait 

400,000  tons  I 

Baked  clay  retortt  are  very  genermlly  oied  is  Scotland,  and  found  to  be  moat  eeoMHol- 
eal  u  regards  wear  and  tear ;  in  Loudon,  however,  they  are  moatly  of  cut  iron. 

The  prettore  upon  the  retorts  it  caused  principally  by  the  use  of  wet  time,  used  ia 
London,  became  the  process  it  leas  eipentive  and  lets  cumbenome  than  dry  lime. 
Wet  lime  can  not  be  used  with  clay  retortt,  owing  to  ttii*  exeeti  ot  pressure. 

Merit  ia  due,  for  enlarging  the  capacities  of  doable  gas-holders,  to  the  late 
Mr.  Joshua  Hnrtou,  of  West  Bromwich,  near  Birmingham!  and  to  Mr.  Stepfaeo 
Hutchiiuod,  engineer  of  the  New  London  Gas-Warks,  Vaoihall,  where  Ihey  were  list 
tuccessfully  mlroduced,  and  tnamifactared  by  jlr,  Horton.  They  have  now  cume  vay 
generaUy  into  aae  throtlghoot  the.  kingdom,  and  are  manufactuied  by  all  gss-b(dd« 

Separate  gas.Jiolders  are  advisable  and  sdvantageout,  bnt  they  are  nut  generally 
oted,  except  in  Glat^w,  Manchester,  Binningham,  Sheffield,  and  a  few  other  places. 

The  annexed  drawing  repreieutt  Mr.  Croll't  vestelt  Ibr  the  puriflealion  of  gat  tnun 
ammonia,  which  is  effected  by  means  of  dilute  sulphuric  acid  applied  between  the  coa- 
densera  with  the  ordinary  lime  puriHera.  The  vessels  are  made  of  either  wood  or  iron, 
and  lined  with  lead ;  have  a  wash-plate  similar  to  the  wet  lime  porifiert.  The  radi- 
ating bottom  formed  of  wooden  ban,  as  shown  in  tbe  drawing,  is  for  the  pnipose  of 
inpporting  the  wash.plale  and  distributing  the  gas. 

Fig.  702:  a,  is  tbe  inlet  pipe;  b,  the  outlet  pipe;  t,  e,  the  tube  with  funnel  for 
introdneing  the  sulphuric  acid;  d,  the  first  purifying  vat;  «,  the  second  ditto,  both 
lined  with  lead,  and  which  are  filled  up  to  the  dotted  line  with  the  dilute  acid;/,/, 
the  water  supply-pipe  ;  g,  g,  the  diachaif  ing  cocks. 

Fig.lOS  repreteati  a  ground-plan  of  the  vnts,  each  10  feet  in  diameterj  A,*the 
bottom  of  the  middle;  B,  the  inlet  of  the  gas ;  C,  the  oatlet  of  ditto. 

In  commencing  the  process,  these  vessels  are  diarged  witb  water  and  sulphuric  add, 
in  the  proportion  of  seven  pounds,  or  thereabouts,  of  the  latter,  to  100  galloos  of  the 
former.  As  the  acid  is  neatraliied  by  the  ammonia  conlained  in  tbe  gas  passing 
through  the  vessels,  the  above  proportion,  as  near  as  may  be,  it  kept  up  by  a  conliDnoni 
droppu^  or  running  of  acid,  regulated  neeording  to  the  quantity  of  ammon'a  contained 


coQUnMd  uUI  Um  ^«ciae  gi**itf  or  the  MUatMn  unve*  u  i  iTU 


to  the  point  of  erritalluBttOD,  afla  whiab  the  ninilr  of  acid  ij  diacontinned,  and  the 
liqaor  retained  in  the  vcmcI  until  nentnl,  wlten  il  ia  dnwn  off  and  etaponied,  and 
Tkldi  a  pure  anlphaie  oT  ammonia. 

Thia  proecH  has  been  Introdneed  at  leTerBl  of  the  prorinciBl  gaM-woAi,  the  thn* 
(tatioaa  of  the  Chaitered,  Uie  Imperial,  Phtenii,  Jt«.,  &«.  Mr.  CroU  i«  alM  now  ia 
tcentr  with  teveral  other  companiet  for  iie  intiodneUon. 

The  prodace — fulphateoTamnioDiB — fh>m  the  procnt,  hy  the  gaa^companiea  tuinf 
a,  DOT  amoDn)*  to  ■everal  tona  per  week — and  it  mHT  b«  bere  menlionnl,  u  one  oT  the 
advantage*  of  science,  that  theuDinODia  «o  prodaircd  before  the  adoption  of  tfaiiproceai 
paMcd  along  vilh  the  gu  to  the  conaumer,  deatnjyiag  rapidlj  the  main  pipee,  Gttinn, 
and  metrei,  through  which  it  was  traasmitted,  aa  well  ai  deteriorating  the  illaminating 
power  of  the  ifoa,  and  producing  scbokf  effect  when  eonsnmed  in  close  apMlmeata.  Itia 
now  empkiynt  as  ■  maaure,  aad  found  to  be  superior  in  ita  effects  as  a  fertilizer,  aa  well 
••  companitivelf  cheaper  tfaaa  any  of  the  othei  artificial  man  area;  ao  that  whether 
Mr.  C.'a  inTenitoa  be  looked  opon  aa  affecting  improvements  in  the  manufacture  et 
gas,  hilheno  unknown,  or  as  prodocing  a  valanhle  mannre,  the  ^esolca  are  alike  of  the 
ntmoat  Importauee. 

(When  Mr.  Crull'ri  procias  ia  employed  before  the  lime  puriflera,  dry  lime  can  be 
used  without  cicatin;  the  auiaance  bitherto  eompUined  of,  and  a  much  leu  qoantit;  ia 
reqnired  for  this  poiiEcatioa.) 

Mr.  Croll  has  recently  patented  another  iUTention,  connected  alao  with  the  mannfae- 
tare  of  gaa,  which  conaiata  in  the  combination  of  clay  and  iron  retorts,  ao  that  the  heal 
itf'the  rnmace  firat  acta  oo  the  clay  retoita  and  then.pMM*  to  those  of  iron. 

The  eoneied  drawing  is  a  tranarene  aeetion  • — 

A  ia  the  9rei>lace. 

a  a  are  piera  of  fire-hricVa,  placed  at  interrala  to  form  noatrila  or  flnea,  and  the  in 
tile  reallaR  upon  them  in  conjunction  with  the  front  and  back'  wall,  form  the  bed  or 
anpport  or  the  day  retoK  1,  and  the  clay  retort  2  is  also  supported  by  the  front  and 
hack  brickwotit,  and  a  tump,  or  fire-brick,  x,  placed  midway  on  the  crown  of  the 

r  ia  B  widl. which  aeparatea  the  clay  retorti  1  and  2,  and  the  Iron  retorta  fandZ*)  a 
■pace  being  IcA  between  the  top  of  the  said  wall  r,  and  the  nnder  surface  of  the  arch, 
to  allow  the  fire  or  heated  air  to  pass  freely  from  the  day  to  the  iron  retorta. 

o  a  is  the  bed,  and  h  h  is  the  flue  nnder  the  iron  retort  1°.  The  retort  2*  ia  an^ 
ported  by  the  front  wail  and  pieces  or  Inmpa. 

J,  placed  at  the  hack  and  crown  of  the  retort  1°,  hi  eonneiion  with  the  boriioalal 
Sue.    H  ia  a  vertical  flue,  forming  a  passage  thence  into  the  shaA  or  chimney. 

The  heat  pasm  from  the  furnace  or  fireplace  a,  through  thespacesornoatrilafbnned 
by  the  piers  b  b,  and  around  the  clay  retorts  1  aad  2,  overlhewallr,  descends  between 
and  around  the  iron  retorts  and  along  the  flue  H.and  escapes  by  the  vertical  flue  into 
Ibe  chimney.    T'le  advantages  of  tbia  mode  of  setting  retorts  are  the  small  qoantitv  of 


MBIT  Ibr  Ue  enctkna,  Ibe  atnutd  dnnbnilr  oT  diB  relnto,  taA  hr 
iT  In  fad.    From  adopting  ih'i  mode  of  (etting  a  brick  lump,  it  hu  bMi  fluid 
tb»t  12  loni  of  coke  trill  ctrbonite  100  lout  of  coal. 


L  is  the  chimney  stalk,  and  d  it  ■  damper  or  regiitei  pl&te  for  icfculating  the  chimnsr 
draught. 

Bdbre  diamissias  ^''  C'roll't  pateat  improrementa,  it  it  pniper  to  (late,  tli&t  the  anl- 
pharic  acid  uaed  for  condenaiag  the  uamonia  should  be  Iree  from  iron,  otherwise  the 
■'iljihurelted  hydro^eu  of  the  coal  gas  is  apt  to  give  rise  to  tolphuret  of  that  uietal  irtidt 
will  blacken  the  sulphate  of  ammonia  and  reduce  its  ralne  in  the  market.  An  oem- 
rence  of  this  kind  «bs  recently  brought  professionally  before  me  for  JnieitigBtiaa.  The 
sal|iharie  acid  had  been  made  liom  pyrites. 

Ur.  Kirkham,  enginuer,  obtained  »  patent,  in  Jons,  1837,  (or  an  improved  mode  of 
removing  the  carbimaceous  incrustalion  from  the  interaa!  lurfaces  of  gaa  retorts.  He 
eniploya  aiet  orji-is  of  heated  ntmospherrc  air  or  other  gases  ennlftining  oxygen,  whidi 
hii  impeU  wilh  force  into  the  interior  of  aucb  retorts  as  have  become  incruated  in  con- 
sequence of  Ihu  deeomposilioQ  of  the  cnal  The  retort  is  to  bo  kept  thoroughly  red 
hot  durJDij  the  applicatioD  of  the  proposed  jeta.     An  ii 


n  pipe^  WDftructed  v 


flniUe  joiaia,  leading  from  ■  Uowbg  nutdiine,  is  bent  in  Bucli  a  iray  u  to  allow  Hi 
dociIb  end  tn  be  introduced  within  (he  retort,  and  directed  to  an;  point  of  iti  surlaeai 

I  iboald  loppiiee  tiiat  air,  evta  at  onmnMn  lemperstursB,  applieiT  to  a  retiirt  ignited  to 
the  pitcli  uf  mabing  gaa,  Tonld  bunrawaj  the  incriutaliuu  ;  but  but  air  will,  no  doubly 
be  more  powerful. 

Bude-l^hl.  —  Thia  brilliant  mode  of  illnmination  ha*  been  ao  called  Irom  the 
name   of  tbe   recideno*   in   Qomvall  of  Hr.  Ooldgmirthir   Oumej,   vhu   obtained  a 

Eteot  for  it  id  tbe  year  1BS8.  In  it*  first  Girm  it  oonaided  of  a  oommoo  Argand  vU 
mo  or  lamp  of  rather  natroir  drcular  bore,  into  tbe  centre  of  wb^ee  wick  a  jet  of 
oxvgen  gu  waa  admitted  throi^h  a  tube  inserted  in  the  middle  of  tbe  burner.  Thi* 
BnntrJTBnce  wa*  not.,  bowerer,  new  in  this  country,  for  a  limilar  lamp,  simlbLrly  aup- 
plied  with  oxygen  gaa,  waa  employed  by  the  celebrated  Dr.  Tliomas  Young  in  hii 
lectures  at  tbe  Royal  Inttitutioo  M  Great  Britain  (ur  the  purpose  uf  illuminating  a 
solar  microscope,  or  gas  micnMOope,  about  10  years  agu,  aud  I  had  done  the  same  thing 
in  Qlasgow  in  tbe  year  1806  ur  1807.  Wbtni  used  u  A  light  for  ligblbouaes  or  foe 
Other  cuotinunus  iHuminatioo,  it  bs*  been  found  to  be  too  expeniiTe  and  difficult  to 
manage.  It  wa^  tried  upon  a  good  scale  a  few  yean  ago  bolh  by  the  Trinity  House 
in  Tower  Hill,  and  in  one  of  deir  lighthouses  on  the  cuaat,  at  well  as  by  the  Uoose 
of  Commona  Tbe  Haaters  of  the  Trinity  did  not  find  it  to  be  eseentially  superior  for 
tbe  nae  of  their  lightbouiies  to  their  idd  and  ordinary  plan  ;f  illuminatiiin  with  a 
number  of  Argand  lamp  placed  in  the  focua,  or  near  the  focus,  of  reflecting  mirrors 
It  was,  after  several  expensive  trials  by  them,  and  ill  tbe  House  of  Commoba,  abia- 
doneU  by  both. 

lo  tbe  euunw  of  numerous  experiments  in  tbe  Trinity  House,  Tower  Hill,  ML, 
Qurney  had  occnaion  to  examine  the  structure  and  »ee  the  p^BirmancB  of  Mr.  FraaneT* 
compound  Ari^id  lamp*  which  are  used  in  tbe  French  bghthouaes,  furnished  with 
nfractiog  leuHes  of  peculiar  farms  which  anrround  these  lamps,  and  transmit  their  coo- 
Cenlroteu  light  in  any  desired  horiiontal  direction  along  the  surface  of  the  aaa.  Two  of 
Ilr.  Freaners  lamps  are  placed  in  the  lamp  apartment  of  the  Trbity  House.  Bach 
eowists  of  a  aeries  of  4,  B,  or  B  concentric  wiok*  ill  Ihe  same  plane,  sumilted  with  oil 
from  the  fountain  below  by  means  of  a  pumping  inechanism,  as  in  the  well-known 
Parisian  lamps  of  Carcel  and  Oagneau.  The  effect  of  4,  B,  or  A  concentric  flames  tho*' 
placed  in  close  proximity  to  each  other,  with  auitabie  supply  of  air  through  tbe  interior 
of  tbe  innermost  tube  and  tha  intersticea  between  tbe  exterior  one*,  ia,  to  increase  tb* 
heat  in  a  very  remarkable  degree,  and  by  Ibis  augmentatioa  of  the  heat  to  iDcreaia  pro- 
portionably  the  light.  For  it  ba*  been  long  known  that  a  piooe  of  even  incombu*tibl« 
matter,  such  as  a  lump  of  brick,  intensely  heated,  sends  forth  a  most  iM-illiant  inadia- 
tion  of  light  This  bet  was  applied  fint  to  tbe  purpose  of  illuniiDating  o^ecta  by  Pn>- 
fussor  Hare,  of  Fhiladelpbia,  tiulj  40  years  ago.  By  directing  tha  Tery  feebly  lumin- 
oiiB  flama  of  tbe  oompouiid  jet  of'  hydrogen  and  oxygen  upon  a  bit  of  day,  lueh  as  one 
of  Wedgwood's  pyrometar  iiiecea,  a  moM  vivid  illamination  was  seat  forth  from  it  a* 
•ooD  aa  It  beoame  kit«n*ely  heated  Mora  lately,  a  [Hece  of  lime  has  been  used  inateod 
of  a  bit  of  clay,  a*  it  is  not  so  apt  to  change  by  the  ignition,  and  affords,  tberelbre,  a 
mora  dural>le  effect  It  is  used  in  our  modem  ga*  microsdipea,  Hr.  Qumey  auggeslsd 
the  use  of  lime  for  the  above  purpoaa  in  a  work  on  chemistry  which  be  published 
more  than  twenty  years  ag«.  It  waa  afterwards  adapted  by  Mr.  Drummond,  in  order 
to  make  signal  lights  in  tbe  trigoaometrioal  survey  of  tha  Board  of  Ordinance,  and  wae 
tbereiiire  ^led  uia  Driunmona  li^t,  tliough  be  bad  no  share  whatever  in  tbe  merit  of 
tbe  Invention. 

Tba  structure  of  the  Freanel  lamp  would  naturally  snggeet  to  Hr.  GmMy  the  idea 
of  tiying  the  eSecl  of  a  sunilar  conati-DCtioo  of  an  Argand  gas  lamp.  But  prior  to  the 
execution  of  this  scheme,  ha  obtaJned  a  second  patent  in  the  year  1819,  for  increasing 
tbe  illuminatir^  power  of  coal  gas  by  feeding  its  flame  in  a  commou  Argand  burner 
with  a  stream  of  oxygen.  But  here  a  serious  difficulty  occurred.  The  stream  of  axygen, 
when  admitted  into  the  centre  of  sueb  a  flame,  instead  of  aogmentmg  it*  quantity  of 
light,  destroys  it  almost  entirely.  This  result  might  have  been  predicted  by  a  penoB 
well  versanC  in  the  principles  of  gas  illumination,  as  lour  ago  expounded  in  Sir  Hum- 
phry Dbvv's  admirable  Ketearcbea  on  Flame.  Tliis  philoeopber  demonstrated  that 
tbe  whiLe  light  uf  gaa-lamp*,  a*  also  of  oil  lamp*,  waa  due  to  the.  vivid  igaitiou  of  solid 
particles  of  carbon  evolvod  by  Ihe  igneous  decomposition  of  the  hydro-carburet,  either 
in  the  state  of  gns  or  vapour ;  and  that  if,  bj^  any  means,  these  particles  were  not  da- 
DOMted,  but  burned  more  or  less  completely  Id  the  momeot  or  act  of  their  evolutioa 
from  the  hydro-carburet,  then  the  illnminalion  would  be  more  or  less  imgiaired,  Hr. 
Qumev,  on  observing  this  reanlt,  sought  lo  obviate  the  evil,  by  charging  Ibe  coal  ga* 
with  tte  vapour  of  naphtha.  Thus  a  larger  supply  of  hydro^arbaret,  and  of  carbon'of 
ttkurie,  beipg  obtained,  the  flame  of  the  napbihaliaed  gaa,  admitted  with  advantage' 
Hit!  application  of  oxygra  gas,  fia  the  bcreoae  of  its  light ;  oo  tb«  phnajde  of  graatar 
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Mtemity  of  ignition,  ■ndconMquentlyof  liglit,  bcii^  prnttaenl  hj  the  bumiog  nf  aaWm 
itnayifea  tlum  ia  cominKn  kir.  m  luul  been  lixitf  kmivn  tn  the  chemical  wurlJ.  Bat 
■n  obriructioo  to  Ibe  parroBrtnit  *a]plo7niFnt  uf  tMphthaliied  gas  vas  eiperienod  lb- 
Mr.  Gumej,  frnm  the  d«po*ili»n  uf  liquid  mphlbm  in  llw  pipM  oF  ilittiibiiiiua.  Ba 
VM  thdrefurti  inducsd  to  reniiuiioe  lh»  pmject.  He  tlicn  retorti^d  to  llie  UM  ttf  ctal-gai, 
psHtied  in  a  peculiar  wxj,  and  burnad  in  eompniuid  Arcand  lanipn,  CKMiatiof  of  two 
or  more  ouneentric  nwtaltio  rings,  perforatad  with  ra«i  of  bolei  in  ibeir  upptH-  lui  hcea, 
having  interval*  between  the  rinj^  for  the  adniiwi<«  uf  a  proper  qimnliiy  of  arr,  (In 
bunior  brinft  encloeed  in  a  glait  chimney  at  the  IctoI  of  tlie  name.  >Drrnountnl  br  k 
tall  iron  cJiimnFj.  Betweea  lime  tiro  uiimnrri,  b  certain  rpace  ii  left  for  the  admie- 
j r  .: J  ..  <■ ,^  draujflit  and  Tenlilauun.    The  inlnMit^  and  whir '  '"- 
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Lambtg  and  Aau'f  AvenfieiL — Tb*  flrat  part  of  thi*  bfenlion  cnneista  of  an  im- 
pmTement  in  retiirti  for  makine  gf,  ud  for  other  nixia ;  and  in  nMkin^r  potii.  cruHbiov 
mufflva.  Rtovea,  flra-brielu  and  Tumpa,  and  other  artrcle*  of  tiAj,  requiivd  to  etaod  Iba 
artiiHi  of  Are  without  cracking.  Tm  improrement  oonaiata  in  niixinK  with  the  Sre daj, 
wliioli  ia  to  enter  inta  the  compmitiun  of  iin;  of  the  aAirniaid  a^tlcle^  about  O-Sfi  per 
cent  of  it*  weight  of  asbestot  or  Gbr<iu*  alicate  of  mignMa  ;  the  Tesncls  are  then  to 
be  cnnxtraeted  and  burned  in  the  usual  manner,  1'he  patentee*  atote  that  tlvj  do 
Dot  dinfine  themwlTee  to  any  partioular  forma  of  the  artielp*,  eaidi  of  which  maj  be 
made  of  one  or  more  piecra,  a*  at  preacnt ;  and  the  pmpnrli<>n  of  filicate  of  mag- 
aeiia  ma;  be  Taried  to  meet  the  exiBeneie*  of  partimilar  cawa,  ita  introdoction  beti^ 
fbr  the  purpoee  of  giTiug  greater  tenacity  to  the  matrriala  umiI,  and  tliiu  diniiroshing 
their  iMdvncjr  to  become  cracked  under  the  influence  of  change  of  lemperalnre. 

They  clium  under  thia  head  of  the  inrentinn,  the  introduction  of  aubwtoa  nr  flbnia* 
ailicate  of  magnciia  amor«  Ibe  materiaii  used  for  making  articlea  of  da;,  int^wled  to 
be  auiHnitled  to  a  great  Wat;  and  the  uh  of  idl  auch  article*,  made  with  aalieato*  or 
fibrous  liticata  of  majifnesin  in  their  compiwitioa 

Anoiher  part  of  this  invention  eonaiat*  in  an  airangnnnit  of  apparatu*  fnr  making 
yu  Itnm  oil,  tar,  melted  pilch,  resin,  fat,  or  nti>er  auBlat;nae  malerinl,  in  cimjunction 
or  not  with  waffT.  The  appnratua  ooMiits  of  an  Iron  or  day  retort,  compnreif  of  two 
horixonloi  eliambera.  one  above  the  other,  and  ronnnunicating  at  the  bnch  onty.  Ilie 
ends  if  the  chambers  are  cloi>ed  by  three  tnanhnte  door* :  two  of  which  are  secured 
nrer  the  front  end  of  the  chambers ;  and  the  third,  which  is  a  largr  donr.  wrrpii  l« 
dose  thH  liind  end*  of  both  ehamhCT*  ; — the  three  door*  all  projecting  beyind  the  biick' 
work  letting  of  the  retort.  Upon  the  upper  chambFT.  near  the  fnmt  Mid  ibrriHif.  is  an 
inverttvl  forniri  of  lar^  diampter,  dosed  tiy  a  cotct,  the  edge  of  vhlcb  i*  turned  down, 
and  dip*  into  a  hydranlic  joint,  or  into  a  joint  filled  with  metal,  hu-ihl?  at  tlie  tempe- 
iMare  to  whidi  it  is  exposed,  or  els«  it  ia  secured  in  the'  fame  manner  as  the  ordinary 
man  hole  door*.  The  enrer  ia  fitted  with  a  dimlitc  syphon,  famished  with  a  ptnp-cnrk. 
The  ednetiun-pipe,  leailing  to  the  hydraulic  main,  is  connected  with  the  front  end  of 
the  lower  d>ambar  of  the  retort  To  nse  this  apparatu*.  prFviuimly  raiiwd  to  the  usual 
tecnperature,  the  patentee*  charge  the  upper  chamlHT  with  eoke,  beajriug  it  Mitoa- 
what  just  beneath  the  funnel,  and  allowit^  some  g^cces  to  litl  orer  agninat  tha 
large  man.hnle  door  at  the  back,  and  they  charge  the  towM*  chAmber  eKher  with  omi 
or  ook«    A  atream  of  oil,  tar,  melted  pit^  rema,  lot,  or  other  analugoua  maUM,  ia 


partly  aa  liquid,  throiigfa  the  upper  dumbei  to  Ibe  tmck  uf  tlie  luver  one.  Along  whidk 
It  next  prKCmdB,  chiefly  in  the  state  of  |^  and  mcnpej,  mize<l  vitb  the  );awoua  iinidiicta 
of  tbe  Wer  chamber,  ChrnuKb  the  educliuii  pipe  into  the  hydraulic  main.  Wliuu  the 
lover  rhambvr  of  Ihii  appanitiu  ia  charged  with  a»l,  the  liquid  »hnul(I  nut  be  permiKed 
tofli>v  from  tlie  doable  ayphnn,  till  Ihucii*!  luu  liod  time  to  giTKuff  tlisKi'Batur  piirtiif  iCa 
richer  pw,  and  to  beennie  heated  tbn)ii{;hc>ut ;  but  vhen  cuku  ia  used  la  botli  climnben, 
tbe  liquid  U  admitted  from  (he  onmrneDOeitieiit.  and  vith'iut  intermission,  uutil  ttie 
paHn^ei  of  ihe  gu  npparacua  need  to  be  upeued  and  cleaned  out. 

Tbe  putertep*  do  nnt  cinirn  ,the  nrnking  of  gas  frnm  lar,  or  any  other  fiinn  of 
hydrii-carbon,  or  water,  by  niean*  cif  red-hoc  oike,  or  the  comUning  of  euij  materinLa 
affiirdhig  gu.  What  they  claim  i\  thn  crunbiniitSDn  and  arraiiKemKut  of  tim  appuHtua, 
parnculxrly  of  tlie  Urge  funnel,  with  the  ituuble  dianiliers,  and  back  anil  front  numboU 
dnoTf.  for  makiriK  ^  by  the  deoHupoeilinn  of  any  luitable  brdro-carbon,  i<r  water,  by 
bringiiiD  it,  in  a  fluid  atate,  inbi  contact  with  red-hot  coke  or  other  auiiable  material. 

Aiwiher  paift  nf  the  inTention  nmsi^ta  in  elon^tin^  the  eduction  pipes  of  ralorta. 
Deed  fur  nuking  g«*  Cir  iilmiiiiMitiiin,  into  their  iDlericir,  and  arranging  them  in  linea 
near  their  aiei.  The  further  end*  nf  tbne  pipea  are  left  open,  and  they  are  supported 
by  beiinrra.  Hnlea  ahould  be  made  along  tbe  pipes,  but  only  in  auSrient  number  to 
permit  iif  the  frea  escape  of  the  Kaa  aa  it  ia  generated ;  or  a  longitudinal  alit  may  ba 
made  in  the  under  aide  of  the  lioriiuntal  pipe,  from  its  further  end  to  near  its  ascending 
piriion ;  and  thi*  arrangeratml  Li  preferred,  U^nuae  it  admits  of  the  possagB  being 
elsareil  «ut  by  a  proper  tool,  in  tlw  eTent  of  ita  beniming  choked.  'Hia  iinpnirement 
ia  applicable  to  retorts  of  any  material,  (nd  of  the  ordinary, furms  ;  but  it  will  be  CiudJ 
mare  easy  to  ehirge  tbe  retort*,  to  nhidi  this  improTeinvnt  1*  applied,  when  they  ara 
made  large  tn  »iigh  to  reeMve  a  ehniKing-seonp  on  eithtr  cidn  of  (he  hnriznntnl  etiuclioa 
pipea.  'Iiiu  object  of  the  improvement  is  to  diminish  the  contact  of  a  gai  vrlth  a  surfaca 
batted  high  enough  to  cauae  it  to  deposit  some  portion  of  its  rarbon ;  luid  iboa  to 
produce  a  richer  gaa,  or  a  larger  qtiautiiy  of  equiilly  rich  gas,  from  a  giveu  quantity 

The  daim  n>*de  nnder  this  bead  ia  for  the  elongation  of  the  eduction-pi  pea  of  reloiti, 
naed  fur  making  gaa  hi  illtiraiiiatiun,  along  or  near  their  nxei, 

Ancither  part  of  the  invenlion  cntwiatH  in  a  proows  for  obtaining  lijtht  by  means  of 

Elatiiium,  heated  to  whlteiiei«  by  ei«l  gas  or  peat  i(aa  It  t«  known,  [hat  when  water 
derompoteil.  and  the  resnlTing  hydrogen  burnt  within  a  small  cige,  nmile  of  plHliiium 
wire  or  platinum  foil,  in  such  a  manner  aa  to  heat  the  m^al  to  whitene'is,  the  platinum 
becomes  Inmimiui,  ami  renmins  *o  as  long  as  its  lemperalure  is  inHinlalned ;  but  it  ia 
equally  well  kmiwn  that  hydrogen  gas,  n-Kiilliiig  from  tbe  decnmponllirm  of  water,  ia 
not  reailily  nblainaWe  under  the  generality  of  circumstances  nhen  light  is  required. 
The  improvement  0>nsists  in  replaemg  hydrogen  gas  TWmu  wnter  by  Old  giw  (whlcb  1*  . 
to  be  obtsined  almost  unlverwilv,  and  wbirh  answer*  tlie  purpose)  or  by  peut  ga«.  Id 
earryin^  out  this  improvement,  it  )•  preft-rred  to  bum  'he  gas  either  by  itoi'lf,  or  mixed 
with  arnioKpheric  air,  within  a  plalinum  wire  cylinder,  greuter  in  heiglit  and  dlmnBter 
and  Diaile  of  aiarser  material,  ns  the  quantity  of  gas  burned  within  it  in  a  ttiven  time 
i*  greater, — the  only  practical  rule  that  it  is  iieceeaary  to  give  belii^,  that  all  the  metal 
he  piiteed,  with  respect  to  the  flame,  in  the  best  posiiiim  for  beoimmg  white-hot  llie 
advantages  which  result  from  this  part  i>f  the  invention  are,  first,  with  respect  to 
ordinary  coal  giu.  tliat  mor«  light  is  obtained  in  propurtion  to  the  quantity  oF  coal  gaj 
eonsuiiied.  than  ia  the  eaae  when  platiimm  is  ni>t  u^ed ;  and,  secondly,  that,  hy  its 
meiuiii,  a  good  light  ia  obtained  by  lue  oouibuation  of  peat  gas,  or  of  ctial  gas  of  inferior 

Un^r  this  bead,  the  patentees  atate,  that  they  neither  claim  nor  restrict  themselvea 
to  the  UH  of  any  pariicnlar  form  or  dimensions  of  the  platinum  apparatus  i  hut  what 
they  elulm  is.  the  use  of  coal  or  peat  gas,  miinl  or  nut  with  air,  for  beating  platinum 
wire  or  foil  to  Wluteniiss,  and  thereby  producing  light. 

A   previous   patent  has  been   obtained   by   one  of   the  patentoes  (Mr.  Laming),   tor 

turifying  conl  gas  by  a  solution  of  muriate  nf  iron,  mixe'twith  porous  materints;  and  also 
y  muriate  of  iron,  deeompoMil  by  lime  Into  chloride  of  cnlcium  and  oxide  of  iron,  and 
maile  [Birous  hy  suitable  tnaterinla  Now,  one  part  of  the  pri-jent  invention  consists  in 
cniiibiiiing  known  processes,  so  as  to  obtain  the  last-named  purifi  ins  niaterinU  The 
'  patirnteee  deeniopiee  aiulplHle  of  iron,  in  solution,  by  Its  equivalent  quiintity  of  rhiorida 
•f  sodium;  and,  having  •(•t>flrB(e<l.  by  known  nieatis.  the  reaiitting  sulphate  of  foda, 
they  add  to  the  aolutiun  of  nmriata  of  iron  concentrate"!  hy  evnponi^on,  first,  enough 
dry  aawdust,  or  other  auitable  matter,  to  absorb  it,  and  then  enoui;h  hydrate  of  llmtt 
ia  deoonipnae  it  into  cb'oriile  of  caldom  ami  precipitated  nxide  of  iron.  Coal  gas  ia 
parifled  v'lJt  M%  mixture,  dispowd  In  tkry  purifiers ;  and,  aftarlrards,  aulplinr,  cyaougo^ 
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•od  mniiat*  of  •mniMii*,  kn  txtnetad  from  tiM  DMd  m*t«ri*l«  b^  aoy  ot^am^  ^»- 
cewM  (dftptarl  for  Uiat  purpnte.  Sonielitnei  ths  purifjing  mMeiiaf  ii  nioili£»d  u  tha 
fitllDwIng  manner :  an  aquiTalent  quantity  ut  ground  or  pannlalad  anlpbata  of  iron,  or 
dilorida  of  laliiim,  i*  mixed  iril£  the  utber  of  then  aalU  ia  •olnrion,  abwrbMl  inta 
nnrdiut  or  olhcr  luitable  mattor  ;  Bad  thea  an  equIVaieat  of  hjdrala  of  linm  i*  (tiirod 
in.  Tbu  modiHsd  matiirlal.  after  being  luad  in  drj  puriflen  for  pnriffiiu  coal  na, 
■Sonb  bj  liuriatioD  a  mixed  lolutiao  of  aulphate  of  aoda  and  mutiata  afanimaaia; 
■nlphur  and  c^'ancAgen  aUo  mar  bo  extracted  from  it.  a*  in  tbe  former  oiM^  Bantetimai 
the  (ulphate  of  inm  i*  replaced  by  lutpliate  of  copper ;  and  then  tbe  multing  oxide,  of 
eonrae,  ii  the  oxide  nf  that  n»ta]  uuteiul  of  the  oiiJa  of  iroo. 

liie  p«tente«a  daim,  under  ihi>  head,  the  combiiuitiun  of  proceaaea  above  dcambtd 
for  making  a  purifving  material,  containing  chluiide  of  calcium,  and  precipitated  Diida 
of  iroD  or  copper  ;  and  Itbvwise  the  conjpotilioo  of  tbe  nmdified  material,  aa  daewibaii 
Hicj  alio  claim  tbe  une  of  both  kinda  of  material!  for  puri/ying  ooal  gaa. 

Another  part  of  Iha  inventiuo  conniatt  in  piiritf  iog  coal  ^  by  meau  of  a  e^eap 
material,  made  by  mixing  refune  lulphate  of  lime  or  gjpium,  in  a  flualy  divided  etate, 
irith  eulphate  of  iToa.  Tlic  lulpbate  of  iron  should  be  either  gmoad  fine  er  granulated, 
and  mixed  vilh  landuat,  oi  other  matter,  auitable  fur  aeparatinK  i(a  particlea  ;  or  it  maj 
be  merely  mixed,  in  ■  divided  itate,  viih  the  eartbj  aalt.  or  abaorbed  into  ita  tnau,  cr 
into  aawdiut,  or  other  poroui  matter.  The  gypeum  ibould  be  preriDualy  baked  at  ■ 
red  heat,  to  prevent  itt  tendency  (o  solidify  with  water.  The  nuterial,  tana  prepare^ 
in  lued  in  dry  purifiers,  in  the  way  well  underitood  for  porifyiog  by  hrdrala  of  lima. 
For  the  eulpbate  of  iron  other  metaltio  ulte  may  be  lubitituted  witB  ■imilar  rHalM; 
•uch.  for  example,  aa  muriate  of  iron,  lulpbate  or  muriate  of  nne,  enlphate  at  mmiate 
of  manganeae,  or  even  sulphate  or  muriate  of  copper;  but  aulphate  of  iron  ia  ureferred, 
"nic  resulting  mau  ia  eithet  used  aa  a  manura.  or  elsa  it  is  anl^eclad  to  eertain  kwrwa 
diemical  proceieei  for  obtaining  from  it  an  ammoaiacal  nit,  or  atlts,  lulphnr,  and 
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lent  propurtiom,  hj'drated  oc  precipitated  oxide  of  iron,  with  carbonate  of  Udm.  mag- 
Deaia.  carbonate  of  magnesia,  or  magncaian  limeatone,  in  flna  powder,  or  else  baned  or 
slaked,  either  bf  (hamaelres,  or  rendered  more  perrion*  t4>  tbe  ga*  by  sawdnit,  or 
.other  suitable  matter.  A  mixture  of  precipitated  oxide  of  iron  aod  lime  anawen  the 
same  purpose,  and  «u  claimed  bv  Mr.  LamiDg,  noder  a  former  patenL  Id  each  af  die 
.above  case*  oxide  of  copper  may  be  aubelituled  for  tbe  oxide  of  iron.  All  tbe  aevaal 
impounds,  when  they  1>^n  to  act  on  Iha  impore  ^u,  purify  it  ln»)  suljAoretted 
_i __i   ___  .    __j  —   .^^  ^j  them,  having    beea  or""  — ^"  '"  '    "~  ' 

coal  gas  thim  ammmia  alao. 


hydrogen  and  cyanugen ;   and  any  one  of  them,  having    beea  ome  made  fbnl,  ai»d 

'  *herward»  placed  in  contact  with  ntmnepheric  --•--•  —  ' —  ~     -'-  — 

■at  parifyiag  coal  gas  thim  ammmia  also.    T 

Tell  knowu,  cyaaiwen.  sulphur,  and  ommoniacal  producta 

The  patentees  daim,  under  this  head,  the  purificatioa  of  coal  gas,  by  m 
JV  described,  whether  icith  hydraled  or  precipitated  oxide  of  oapper  or  of  imo. 

Another  part  of  the  invention  consists  in  a  particular  way  of  usii^  chloride  t^  mag- 
neaium,  or  sulphate  of  magneaio,  for  withdrawing  from  coal  gas  ammonia  and  earbcoic 
add.  Sawdust  or  other  solid  matter  calculated  to  expoae  an  exteoaive  surface  to  the 
gaa.  withfiut  opposing  great  reaiatance  to  its  paaaage.  is  caused  to  absorb  a  saturated 
solution  of  one  or  buth  of  the  above  named  salts ;  or  thoea  salts  may  be  mixed,  singly 
4ir  together,  in  a  divided  and  solid  state,  with  sawdust  or  other  auitable  matter,  in  a 
damp  state  ;  and  Ifaeo  the  mixture  is  (daeed  in  dry  [lurifiera,  through  whidi  the  gaa  is 
made  to  jiaas  in  its  way  from  ths  ODDdensBr*  to  the  gas-holders.  Wbea  the  gas  ceasea 
to  be  purifled  from  its  ammonia,  the  contents  of  the  purifier  are  taken  out  and  washed, 
to  obtain  an  ammooiacal  solution ;  and  a  new  chai^  ot  ainilar  purif^ng  toatcrials  i* 
introduced  ialo  tks  purifier. 

Tlie  dwm  made  under  this  head  is  for  the 
fiooi  ooal  gas,  by  ofaliwide  of  magnesium,  or  ai 
through  sawdasl  or  other  solid  matter,  capable  i 
■    r»agentB  to  the  gaa,  without  materisUy  impeding  its  paasage. 

A  further  improvement  conaisla  in  porifying  ooal  gaa  by  Uw  use  of  a  solid  material,  ^ 
containing  chloride  of  magneaium  ar  of  caloium,  (r  sulphate  of  magnesia,  mixed  with 
hydrated  or  precipitated  oxide  of  copper.  To  make  this  purifying  material,  thsi 
jwtenteea  take  sawdust,  or  other  suitable  matler,  wetted  with  a  strong  solalioo  of 
suitable  matter,  wetted  with  a  alroog  solution  of  muriate  or  sulphate  of  ei 
either  of  those  i^ti  of  copper  in  a  OMly-ilivided  slater  and  mixed  wi' 
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Mirdoat  or  other  niitabic  malter,  ind  titvf  miz  therewilb  mougli  lime,  inagTiegt&,  or  Iti 
earbonnte,  or  mRf(Desisa  Umaitone,  burned  and  iliked  Tith  water  or  powdered,  to 
decompoM  the  tall  of  eufiper  iuto  pneipitated  oxide  of  tbe  metal,  and  k  aut  of  lima  or 
mngiiBaia,  or  botb.  Or,  iiutMul  of  making  ext«nipnnn#Daal;  bolli  or  either  of  the  ntltt 
of  niigiieaiB  did  lima  Uid  oxide  of  copper,  they  mix  gulpbsle  of  tnagtiefia  or  chloride  of 


of  cslcium.  readf  farmed  a 
•olutiiiD,  with  oxide  of  capper  and  latrdint,  or  other  auitabU  matter,  lime  P  ,  „ 
materiaU  are  used  iu  drj  purifiers,  like  hydrate  of  lime.  They  can  be  employed  for 
removing  ammonia,  carbonic  acid,  sod  sofphoretted  hydrogen  from  the  g»a;  or  they 
may  be  uaed  for  the  latter  impurity  without  tbe  two  former.  In  the  first  cbm,  it  is  found 
Dieful  to  tulJ  to  them  about  tialf  an  equiralent  of  fine  carbonate  of  lime,  or  of  carbouata 
of  magneua,  or  of  both;  and  in  the  latter  ease  it  ia  preferred  to  make  either  the 
■amo  addilion,  or,  in  lieu  thereof,  to  add  about  the  earns  qitantity  of  caastic  lima  or 
magneMa,  or  of  both  of  them.  When  the  osed  material  will  no  longer  purify  the  gas 
from  aulphuretled  bydrogan,  either  it  i«  taken  ont  of  the  purider  and  exposed  to  the 
atmoepbere,  or  else  a  current  is  directed  (hmugh  it  while  in  that  yesml ;  a  vant-hole  in 
the  purtSer,  below  the  level  of  the  foul  purifying  matter  being  open,  or  not.  at  tbe  same 
time,  as  may  be  (bund  neeesvary.  Tbe  purihing  energy  of  the  material  ie  thus  restored, 
and  this  altermite  cxpeoditure  and  resloratiDD  of  energy  can  be  repeated  a  number  of 
tiI□e^  until  the  material  becomes  sufficiently  diarged  witb  sulphar  snd  with  ammoniacal 
and  cyanogen  prodnets,  or  either  of  them,  to  render  it  worth  while  to  extract  it  or  iben 
in  any  known  way. 

Ilie  patentees  claim  imder  this  head,  the  pnrifyinK  coal  gaa  by  the  repealed  nae  of  % 
solid  material,  containing  eulphale  of  msgneaia,  or  chloride  of  msgneiium,  or  calcium,  or 
more  than  one  of  those  re-agents,  in  oombination  with  oxide  of  copper,  and  mixed  or  not 
with  lima  or  magnesia,  or  both,  or  either,  or  both  of  the  carbbnnt«a  of  thne  earths.' 

Tbe  next  part  of  the  inrenttoo  contisti  in  a  procen  Inr  converting  the  ammoniacal 
liquor,  produced  in  making  gas,  or  by  distilling  animal  matters,  into  sulphate  of 
ammonia-  By  repeatedly  using  the  same  portion  of  hydrated  or  pr9ci|ntated  oxide  of 
iron  or  copper,  in  conjunction  viUi  lime,  magnesia,  carbonate  of  lime,  carbonnle  of  magnesia, 
or  any  compound  of  lime  or  magnBgia,  susceptible,  under  the  circumstances  in  which  it  i« 
need,  of  being  decomposed  by  carbonate  of  ammonia. — for  pnrifying  coal  gas,  with  subse- 
quent exposure  to  atmospheric  air,  the  ipenC  material  eventually  Mtcomes  in  grmt  part 
clianged  into  sulphate  of  lime  or  sulphate  of  magnesia,  mixed  with  oxide  of  a  metaL 
Wh(«  this  has  taken  place,  tbe  spent  material  is  mixed  in  a  vat  for  an  hour  or  two,  with 
Dearly  as  tuuch  of  the  ammoniacal  liquor  as  it  will  decumpoae  ;  the  fluid  ia  next  drawn  off 
and  nltered ;  the  saturation  of  any  ammonia  which  it  may  contain  in  a  volatile  state  ia 
effected  by  sulphurie  acid ;  and  then  it  is  evaporated  to  Mitaio  crystals  of  ammoniacal 
sulphate.  The  same  pruceea  ia  followed  by  another  good  result ;  for  the  decomposition 
of  tbe  csrbuiate  of  ammonia  by  the  sulphate  of  lime,  or  salphate  of  magne«ia,  reproduces 
in  the  spent  material  a  carbonate  of  the  earth,  which  file  it  for  beginning  anew  tbe  work 
of  purifying  coa!  gaa. 

The  patenteea  claim  the  nse  of  the  ipent  materiala.  above  described,  for  cmverting 
Kitutiuns  of  carbonate  of  ammonia,  mixed  or  not  with  hydrotnlphate  of  ammonia,  inC« 
aolntiuns  of  ammoiuacal  sulphate ;  by  which  ase,  aleo,  the  eulpbate  at  lime  or  eulphatf 
of  magneiia,  in  (be  said  mixtures,  u  changed  into  arbooale  of  lime,  or  carbonate  of 


When  solid  or  parous  mixturee,  oootaining  hydrated  or  precipitated  oxide  of  iron  or 
copper,  or  a  salt  of  either  of  those  metals,  decoinpoeable  into  hydroaulphuret  of  the 
metal,  are  employed  to  absorb  sulphuretled  hydrogen  from  coal  gas,  and  are  afterwarda 
brought  into  contact  with  atmoapheric  air,  the  mixture  rapidly  absorbs  oxygen,  and 
thereby  acquires  an  elevated  temperature,  greater  in  prapartion  as  it  is  fVee  from 
moisture.  In  certain  cases,  when  the  materials  are  at  fint,  or  become  by  use,  dry  to  the 
toudi,  their  temperature  during  the  subnequent  absorption  of  oiy»n  rises  much 
higher  than  is  desirable.  One  way  of  preventing  this  injurious  accession  of  heat  ii  by 
communicant^  humidity  to  the  mixture  of  materials,  at  a  proper  time  ;  and  this  consti- 
tutes anutlier  part  of  tbe  invention.  This  improvement  is  put  into  practice,  eith«'  by 
sprinkling  tbe  used  purifying  materials  with  water,  on  removing  the  cover  from  tlie 
vessel,  vTiicb  coutains  them  ;  or  by  pipes,  properly  disposed  wilhtn  the  vessel,  distribut- 
ing water  over  the  surface  of  tlie  materials,  without  the  cover  being  removed ;  or  by 
sprinkling  tbe  malerials  with  water,  after  they  have  been  thrown  out  of  the  vessel ;  or 
lastly,  by  placing  the  purifier  in  communication  witli  a  steam-boiler,  and  directing 
through  the  used  materials  a  sufficient  quantity  of  tbe  vapour  of  water  (o  moisten  them 
and  Bubeeqaenily  submitting  them  to  the  inSumce  of  a  current  of  atmospheric  air,  alao 
directed  Ibrongb  them.  Tlie  patenteea  atate,  that  they  know  it  to  be  necessary  (hat  th« 
aietatlia  oxides  amrd  for  purifying  coal  gas  from  sulphuretted  hydrogen  ehould  ba 
hydnted ;  that  ia  to  »ay,  cutabmed  with  a  -—- ' • '  — '~  ~  -  J—  -■-*-  -  •--»■ 


n  portMo  of  water  in  a  dry  itate ; 
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•^leriL'ncs  bu  prored  to  tlupi,  mnlntj  to  onaiaoa  opinioa,  tluU  Um  oid  oxUm  Act  Itm 

tavTgnt'u^llj  an  tlie  lulpburBtled  hjrdriigen  in  ihs  gM,  sml  bImi  ibat  Ibey  renin  ti^r 
expeniIeJ  enermr  leu  oudileulj,  vh«o  fSej  coDUio  vMer  in  k  liquid  auta,  Uad  wbaq 
tlwjr  are  free  froin  hjgroruelric  WMlur. 

Tbe  pateuCee*  du  imM  ckito  tlie  regeiuratian  of  tba  purifring  eoergj  of  uij  ipmt 
purifj'iiilt  miiiurei,  by  ezputiiw  them  In  atAiMpherie  air;  but  vbat  Ibejr  cUiu  u,  thi 
mesiiB,  abave  describnil,  fur  checkiiig  iha  rapidity  of  Ihe  rEgeiierating  acCiuo,  and,  cuom- 
qutiucly,  prevcaiing  tbe  tampenturg  uf  ths  Biatcrialt  from  Tiling  to  a  pcniiciiiiM  brigbt ; — 
TiK,  liy  wetliiig  tbam  vith  water,  or  by  ooodeiuiojt  atttam  in  Iheir  uuu,  uther  in  ur  nit 
of  the  purifier,  Ht  any  time  aHm  they  oommBiics  to  purify  tka  gtM,  and  bofura  iba;  are 
put  ill  cummiuiicsCioii  witb  tbe  almoapharo. 

Tbe  pateoleea  have  £>und  ibat  mlxturca  cortaiifiiig  b^drated  or  precipitated  oxide  of 
iroti.  changed  into  bydru-iulpburet  of  iron,  by  purifying  coal  saa  frun  aulphuraltad 

Sdriigrn.  du  not  reulily  re-abvorb  oxygm,  and,  cmuaqueolly,  du  nut  r«adil/  riseuTV 
tiT  purifying  eaergj  at  l«mperalurui  Iwluw  SS"  Fafar. 

Nov,  aimiliar  improvenieDt  cuuiata  in  applying  to  audi  oied  inixturei,  during  froaty 
weathvr,  almuapberic  air,  artiScially  vannat!  (u  about  W"  falu.:  by  Ibo  oriiioary  upent- 
tiuni  iif  tbe  "rtilurt  hiHue,"  or  in  any  other  eoiiTenieat  maaner.  Tbe  vanniid  air  may  be 
naed  tliere,  or  cuuducud  tbence  to  tbe  purifien,  by  euilabla  pipe*,  iu  wUich  a  dnitt  ii 
wtabtiaLeJ  by  uiy  known  rnvia. 

Tbe  claim  under  tbi*  bead  ia  for  tbe  uae  of  ur,  artificially  wanned,  for  promoling.  in 
cold  weaiber,  tlia  regeneration  of  hydntpd  oxide  of  inn,  in  miiturea  wbidi  hava  b«ii 
Died  Itir  purifying  cual  ga»  trota  aulphuretted  hydrogen, — wbetber  tbe  warmed  air  be 
eoDvryed  tu  tbe  uaed  purifying  niiiiuree,  or  tbe  latter  be  carried  tu  Ibo  warm  air. 

Anoihtr  part  uf  tlw  ioventiou  coruiata  in  tbe  uie  of  pbuspbate  of  lime,  dinaulTcd  ia 
hydrocbluric  add.  for  purifying  ciial  gai^  and  for  decompoiiiig  tbe  aaimoniocal  liqiun 
produced  in  mailing  gas,  and  iu  tlie  ditlillation  of  Hnimal  Diatteni,  and  the  applicatiun  of 
the  producla  a*  nuuiures.  In  carrying  out  the  iuipruvununt,  bonea,  or  other  form  of 
phuapbate  uf  Lime,  are  diisolTed  in  liydrochli>ri«  add,  Tbi*  aolutiuu  i*  prepared  fur  puri- 
lyiug  gaa  by  niiiiiig  it  witb  tawduit  oi  other  luilable  aulid  matter;  and  thui  ilia  ezpoead 
to  Iba  impure  _gaa  io  dry  purifivnL  To  lue  Jie  eoLutiun  for  decomaiaiiig  amuuaiiiual 
liquora,  oiui  of  tlie  fluid*  in  added  to  tbe  other,  until  the  hydro-aulpburie  and  mrboDii 
aMla  eumlNiied  with  ilie  amniuoia  bava  eaciped.  To  Cuilitaie  tiie  iranaport  of  the  pro- 
dud,  and  iu  application  u  a  manure,  it  ia  healed  iu  pana  until  it  beounes  dry.  The 
product  of  the  purlticatinii  of  gaa  ia  alao  a  good  inaimrB,  uuxed  ai  it  ia  with  iba  •awdual 
or  other  abaorbent  matter  uwa 

Tbe  pateuteea  claim  under  tUa  bead  the  t«a  of  a  aolutioa  of  phoaphate  of  line  ia 

r'Mdiluric  acid,  fur  purifying  oml  gaa  and  lor  eaturaliog  ammodiacal  toluiiuaa;  and 
the  uaa  of  the  uruducta  aa  manure^ 
Another  part  of  the  iorenliun  relates  to  certain  proceaaei  for  obtaining,  in  an  eooiKimi- 
mI  manner,  one  of  the  re-agenla  which  the  patenteea  uae  fur  purifying  ga*. — namely 
chloride  uf  calcium.  In  certain  chemical  wnrke,  hydrochloric  acid  gas  ia  a  reaidu&ry  pro- 
dn<^, — not  only  of  no  ralue,  but  eiea  coatlj  to  g<;t  rid  of  without  iiuieaoce  to  the  nrngh- 
bourhond.  One  of  the  pmceaaee  oooaiBta  in  causing  hydrochloric  add  gaa  to  paaa,  ina 
heated  alate,  over  beds  of  lime,  or  carbonate  of  lima,  in  iU  way  from  Ibe  furnacra,  wbar* 
it  ia  geoenUed,  to  Ibe  cuDdeuaen,  where  it  wuutd  alaa  becmoe  abaorbed  into  water. 
The  beda  of  lime,  or  earbunata  of  lime,  are  firmed  on  the  bottom  uf  the  ordinary 
oonduiu ;  two  oouduita  being  arranged  in  a  line,  and  worked  and  diacLarged  alteroatelr. 
Whoa  the  lime  in  one  pacaage  baa  been  cuiiverted  into  clilurida,  the  draa  thruuf^ 
it  ia  diierted  into  the  nei^jhbuuring  paaaage  by  meaoa  of  ilarapera  arranged  for  that  par- 
pote  ;  and  tbe  finished  clierge  ii  withdrawn  thruugli  doura  ma!da  at  couvenienc  dislanoea. 
when  this  ia  done,  the  IxhI  ia  re-charged  with  lime  ur  ita  carbonate,  in  readinea  to 
receive  tlie  current  of  hydruchloric  acid,  after  it  ahall  bava  aatunled  the  lime  in 
the  aeeond  conduit.  Wiieu  thia  aaturation  ia  completed,  tbe  dampera  are  reieraed, 
ao  aa  to  divert  tlie  add  gu  again  into  the  flrat  conduit,  while  the  charge  uf  the 
•econd  ia  being  withdrawn,  preparatory  to  recharging  it  a  aeoood  time;  and  lo  on  con- 
tinually, By  the  aeouod  pruceat.  bydrucbluric  and  ia  obtained  in  a  concentrated  tialo, 
prepoiator;  to  ita  aaturatiun  in  a  fluid  fiirm  by  lime  or  ili  carbonate,  or  tii  ita  applicalioo 
to  other  atm.  Thi*  pniceaa  ia  carried  on  with  only  one  Conduit  leading  froiu  the  for- 
Dace*  where  the  hydrDchluric  add  i*  generated.  Tlie  conduit  la  lined  with  lurd  glaied 
bricka.  or  tilea,  or  aandatune;  and  it*  bottom  ii  ao  Conatructed,  tiiat  any  fluid  formed 
within  it  ahall  eacupe  by  a  pipe  adjusted  to  its  lowest  part  Alnog  thi*  conduit  m 
number  of  piirous  earthenwue  vessels  are  arranged  in  ■  hue  or  line*,  ataudiug  on  it« 
flour,  and  built  into  its  arch  or  cover  up  to  their  necks.  Theee  teaseU  an  fiUed  witb 
wal«r.  und  made  to  commuidcale,  b^  rnenDa  of  syphuoa,  with  ona  another,  and  with  k 
rseervoir  of  water  placed  with  ita  higheat  part  on  the  aame  level  aa  the  moutha  of  the 
■artheuware  veaseLt.    By  well-known  arrangements,  the  water  ia  kept  at  a  ooiulaiit  lerol 


in  lb*  r«MrToir,  uid  conarquenlly  si  &  coiutiuit  IctbI  ia  ths  MrttwDTan  venaU  vViA 
comniunidite  vith  it.  TIih  coDWiqueDceB  or  thia  uruigement  ire,  that  tfas  water  ctn- 
taineil  in  tliu  veweli  vitbin  ths  beated  conduit  ii  ipcaiily  raised  to  a  temperaturp  ij' 
Hi"  f.;  tLat  the  gaseuus  awteiita  of  the  conduit  ore  reduced  to  that  temperature,  oi 
nesrly  wi. — and  that  tlte  water  cliicli  eiudii«  from  tiie  poroiu  earthenware  absiH-bs  aa 
much  hydrochloric  acid  pui  a«  it  can  cumliine  with.  Now.  aa  strung  bjdrochluric  aeiA 
ia  CHudeoBable  al  a  temperature  above  212°  Fahr. ;  and  ai  tbs  vapour  of  water  ia  not 
ainilenaaUo  at  Iliat  temperature,  tbe  atruiig  acid  flowa  down  the  outsidea  of  the  poniua 

..!___! ._  .1...  — j(  drpending  part  of  the  paaeage,  where  it  escapee 

"--  ■—'■--  ■'- ■■  -,  obtained  with  lima  or  it« 

d,  with  bardly  any  coi 

l^e  patentees  claim,  under  this  bead,  making  oUoride  of  eakiuni,  by  cauiirur  tba 
hydrorliloric  acid  gaa,  which  results  from  the  decompoaition  of  conuaoo  aalt  by  vulphurie 
acid,  lu  act  un  lime  or  carbuoate  of  Lime  in  ita  paaaiige  from  tba  furnace  where  th* 
deciinipoAitliin  is  effecreil ;  and  aleo  ibe  collecling  of  coocentraMd  hydrochloric  nciil.  fci 
Diakiiifc  diluride  of  calcium  or  other  purposes,  by  condeuaing  hydrochloric  acid  gaa  in 
VBter  by  iiieaiis  of  eartlx^n  vessels  built  into  a  conduit  or  Sue,  cond.'cting  fnim  fiirnaoes 
In  whicli  chl'iride  of  wdium  is  decomposed  by  sulphuric  add,  and  coDtalomg  water  kapl 
at  about  21:i°  Fahr.  by  the  heated  products  of  the  said  furnace*. 

The  next  pait  uf  tbe  iiiventiita  ia  a  new  way  of  using  certain  (orma  of  carboD  for 
purifjing  coal  gan  and  obtaining  ammonia  therefrom.  It  consista  in  altenuitely  causing 
the  material  to  ubaorb  impurities  from  the  gas,  and  to  discharge  tbem  under  the  influence 
either  uf  beat  or  of  a  current  of  air,  or  »team  direcloil  through  the  purifying  materiaL 
In  carrying  out  this  improvement,  a  dry  lime  purifier,  or  other  ooDTeiiieDt  Tesse],  is  filled 
villi  nniinal  charcoal  in  coaree  pun-der,  and  iuipure  coal  gaa  is  directed  Ibrougfa  it,  nntil 
It  no  longer  issues  from  the  Tesacl  pure.  The  ffit  is  then  «ml  in  uiother  direction,  and  k 
current  uT  aleam  or  air,  banted  or  uthsrwiae,  is  passed  througb  tbe  Ibul  mnterial;  Om 
TolalUe  products  being  received  into  any  desirable  acid  or  otiiar  subatanee  calculated  !• 
fix  (bo  am]itoaiii.  or  else  the  ammooia,  cutiibined  with  calbonic  and  bydro-iulphurio  acida, 
is  condensed  b;  water,  or  by  tbe  abatracling  of  beat,  in  any  suitable  apparatus.  If  ateam 
be  used,  it  brings  away  nearly  tbe  whole  uf  tbe  ammonia,  but  it  damps  the  Durihiiig 
material,  which  then  needa  to  be  dried  by  a  current  of  hot  air  or  otherwise ;  Ma  ii  air 
be  useJ,  in  the  first  instance,  to  bring  away  the  ammonia,  part  of  it  beeomea  sulphata  of 
dial  base,  and  must  be  reoioved  bjr  washing.  In  addition  to,  or  without  (be  intruduclioD 
of  air  or  steam  among  the  purifying  material,  it  inay  be  heated  br  steam  or  hut  water 
contained  in  a  jacket  around  the  vessel,  or  in  pipe*  within  it ;  or  the  fuul  materia)  may 
be  removed  from  tbe  purifier  and  heated  to  about  212°  Fahr.  iu  any  suitable  close  veasel 
Coke,  wood,  charcoal,  or  peat  charcoal  may  be  substituted  fur  animal  charcoal,  in  tbe  pro- 
cess above  described,  but  with  interior  raaults. 

Tliu  patentees  do  not  claim  the  exclufive  use  of  any  form  of  carboD  for  absorbing  tW 
impurities  of  coal  gas;  tbeir  claim  being  fur  the  means  above  described,  for  mnkini;  oofca 
and  cbarcinl  repeatedly  uaeful  for  purifying  coal  gas,  and  fur  obtaining  its  ammonia  by 
their  agency. 

Another  part  of  (be  invention  conusts  of  certain  prooeiees  by  which  prusnate  of  potash, 
prussiate  or  soda,  and  prussiate  of  ammonia,  are  obtained  from  pruisiate  uf  lime.  With 
respect  to  prussiate  of  potash,  the  process  is  to  mix  well  together  equivalent  quanlilles  of 
prussiate  of  lime  and  sulphate  of  potaah,  or  carbonate  of  potash,  previously  dissolved  ia 
aeparale  portions  of  water;  and  then,  after  subsidence  of  the  sulphate  nr  carbnnatfl  of 
lime  which  is  formed,  to  evaporate  and  crystallize  tbe  clear  tolDtlon.  The  prussiates  of 
■oila  and  uf  ammonia  are  made  in  like  marfntr,  by  substituting  the  sulpbatea  or  carbonates 
of  the  respective  bases  fur  the  sulphate  or  carbonate  of  potash.  ' 

The  claim  under  this  liead  is  fur  the  manufaeture  of  the  prussiates  of  potash,  soda,  and 
ammonia,  by  decom posing  solutiona  of  the  sulphates  or  carbouatssof  those  bases  by  solu- 
tions of  pr  jBciate  of  lime.  * 

Another  improvement  consists  in  a  pror«sB  for  obtaining  carbcnic acid  rasfbroonvertlng 
the  bydroHulphale  of  ammonia  ii)  gas  liquor  into  carbonate  of  ammonia,  and  for  other 
useful  purpjees  to  which  carbmic  arid  ^as  is  applicable,  it  ia  known  that  hydrosulphate 
of  amniuuia  in  decomposable  by  carbonic  acid,  and  thai  hydrosulphate  of  aifinvinla  exiuta 
io  gastiquot  To  change  it  into  cnrbonate  of  ammooia,  the  patentees  proceed  as  follows : — 
They  make  a  mixtura  of  deutoiida  of  copper  and  charcoal,  or  other  form  of  carbon,  in 
fine  niwiler.  in  the  proporlioa  of  twelis  parts,  by  waiKht,  of  the  former  to  one  part  of 
the  latter,  and  intrinluce  the  mixture  into  a  retort,  made  red  hot.  and  fnridshrd  with  an 
water  and  finally  enters  into  gas  liquor.  The 
■  place,  by  tbe  union  of  the  carbon  with  tbe 
oxygen  uf  the  m«tal :  and  this  gas,  conibining  with  the  base  of  tbe  hydnisulphitte  of 
ammuuio,  combined  in  tlie  gas  liquor,  cunverts  it  into  carbcoata,  causing  bydroaulphorie 
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mU  to  fcaf.  Then  Ihs  urbonio  tad  c«uct  to  eaae  awsy,  nearlj  all  the  cube* 
will  have  diaiippsaTed  from  Ihe  relutt.  uid  the  copper  wbicb  it  containi  become  reduosd 
to  tlu  metallic  itaU.  Tlw  cbarge  it  ^iiai  drawn  and  lull  to  cool,  while  a  secoDd  diai^ 
•f  aimiUr  material,  i*  being  iturked  off  ^  daring  whidi  (Ime  tfau  coppor  re-absorb*  oxy^ 
fi-oiu  till!  air,  and  becomei  again  deutoxide  of  oupper,  vhidi  may  UieD  be  uaed  anew  with 

The  paluntees  claim  making  carbonic  acid  gaa  for  ooornrting  hjdromlphate  of  am- 
■Donia  into  carbonatd  of  animunia,  and  for  nil  other  purpioea  in  the  art*,  b;  eipoainv  a 
(ffupw  mixture  uf  dautnaide  of  copper  and  carbon  in  powdar  to  a  red  beat  in  tuitabla 

TbB  lut  part  of  tbia  inTenlioo  i>  a  proceu  for  cocwilidating  peat  to  be  nred  in  fumiA- 
ing  Kai  or  charcoal,  or  for  feuL  The  proceu  ia  a*  follows: — The  peat,  withoat  beii^ 
previously  dried,  ia  treated  with  water  in  a  mil]  fn  a  way  similar  to  that  in  which  chalk 
IS  IreateJ  far  the  manufacture  of  whitening,  and  which  is  well  nndeiatood.  He  rasnlting 
liquur  is  mode  to  pas*  through  a  strainer  of  wire-work  (fine  enough  to  preveDt  the  pas- 
sage of  the  large  Qbres)  into  uuks  or  bicka.  cut  in  the  earth,  or  built  npon  the  surtue  of 
Ifae  ground  if  accessary  ;  where  it  ia  left  to  depnit  the  Satt  parts  of  the  pest.  When 
this  is  etlected,  the  aupematent  liquor  ia  run  off  from  the  depoait,  and  tlie  magma 
taken  out  from  the  tanks  or  backs  and  dried,  either  by  the  sir.  bj  the  sun,  or  on  aidiea 
of  brick  or  oilier  absorbent  matetial,  healed  by  flues  underneat'n. 

The  patentees  claim  under  tliii  head  the  seiiaralioo  of  Ihe  groMer  from  the  finer  parta 

«  of  those 
important  improveuienta.  whidi  ccoalitnte  an  era  in  the  nractical  aDt>licatJon  of 
tU  a 

Dydrale  of  lime.  The  impuritiM  in  question  are,  as  is  well  known,  carbonic  acid  and 
sulplniretted  hydrogen  united  to  ammonia,  and  held  in  the  gas  more  by  a  principle  of 
diffusion  than  CnKD  dieirown  proper  rolatilitj.  Hence  mere  coo denaatian  by  cnld,  o 
the  application  of  water,  unlestboth  of  these  are  employed  to  an  injurious  excess,  will 
But  oumbine  with  or  precipitate  the  bicarbonate  and  hydrosulphate  of  annnonia  p 


stated,  this,  up  to  within  a  very  recant  dale,  was  the  general  practice  wbencrer  ciial-n> 
was  manufactured.  But  the  use  of  lime  in  Ihia  way  ealAiled  many  and  serious  dis 
•dvanlages  in  a  sanitary  point  uf  view,  to  obviate  ur  rather  to  diminish  which  cnnsidcrahk 
outlay  was  incurred  in  large  towns,  for  it  is  a  property  of  the  hydrcisul  [^stc  of  lime  ta 
be  docomposod  with  singular  rapidity  by  carbonic  acid,  and  as  Ihe  atmoiiphere,  mora 
aspecially  in  crowded  localities,  always  oootains  a  notable  proportion  of  this  latter  gas,  it 
foflowt  that  the  hydrosulphate  of  lime  b^ins  to  decompose  the  moment  it  come*  in  eon- 
tact  with  the  air,  and,  onoseqnently,  an  intolerable  nuisance  and  pestilential  efflaviuin 
wera  thus  originated,  not  only  in  the  neighbourhood  of  the  gas-works  themselvas,  but 
also  in  tliose  localities  to  which  this  gas-lime  refuse  happened  to  be  transported  :  of  whidi 
a  lamentable  illustration  occurred  not  lung  ago  in  Pimlicn,  where  a  sewLT  bad  been 
ODvered  over  by  this  kind  of  refuse;  and  Ihoiigh  three  or  four  Tears  had  intervened 
between  the  deposition  of  this  mailer  and  the  accident  we  now  relate,  yet  no  less  than 
five  healthy  individuals  were  struck  dead,  as  if  by  liglitning,  on  entering  the  sewsr 
beneath  the  spot  where  the  refuse  lime  had  tieen  placed.  With  so  terrific  a  proof  of  ths 
deleterious  action  of  the  hydrosulphate  of  lime,  even  after  many  years  had  elapsed,  it 
becuniea  superfluous  to  dwell  Upon  the  necessity  which  existed  for  discnntihuing  th« 
formation  of  tliis  poisonous  substance,  abd,  fortunately,  science  has  stepped  in  at  the 
alerenth  hour  to  the  relief  nf  the  public. 

About  the  year  1S47,  a  Hr.  laming,  of  Paris,  look  ont  a  patent  tar  the  employment 
af  varitiuB  metaUic  uxidei  in  lieu  of  lima  for  the  purification  of  gas,  which  oxide* 
were  used  at  the  same  time  or  in  aombination  with  muriate  of  lime.  The  eSeCt  of  this 
arrangement  was  two-fold,  fiir  as  we  have  seen  that  Ihe  impnrities  to  be  taken  away 
eunsist  of  ammonia,  carbonic  acid,  and  sulphuretted  hydrogen,  then  by  the  use  of 
rauriale  of  lime,  Hr.  laming  waa  able  to  remove  the  carbonic  add  and  ammonia, 
whiUt  by  tlie  metallic  oiiile  he  removed  the  aulphuretted  hydrogen ;  producing  in 
the  first  case  muriate  of  ammonia  and  carbonate  nf  lime,  and  in  the  seond  a  metallic 
sulphuret  and  water.  Tlie  oxides  patented  were  those  of  manganese,  ima,  linc,  and 
lead ;  but  there  waa  this  insuperable  difficulty  connected  with  their  employment,  that 
a*  they  could  ba  furmed  only  by  the  decoatpositiuD  Mf  a  malallie  salt  and  iu  eqaiTtlsm 
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rf  Udm,  Off  MCCMSrily  coat,  Ibr  an  Minal  unount  ot  vorb  done,  tbe  whole  valun  of  tha 
lima  plus  (twit  of  Ib«  inatallic  nit.  Tlia  expenaa  of  puriGcation  by  thia  pUn,  therefore^ 
•tood  u  aD  insurmamilable  barrier  to  lis  iDtroduction,  tbough  the  pecntior  detea  uf  lima 
wu  aDtiralj  got  rid  of  in  the  lue  of  the  metallic  oxide,  as  this  diii  not  suffer  decomposi- 
tion by  almoipheric  carbonic  add,  and  therefore  exolted  no  sulphuretted  lydrogen. 
Nevertheless,  ihe  process  languished,  and  tbreHteaed  to  die  out  no  the  score  of  oust.  Mr. 
X^miog'B  fint  essa/s  with  tbis  patent  seem  to  hsre  been  made  almost  entirely  vitb  tbe 
Slides  of  manganeee  and  lead,  and  oxide  of  iron  does  iKit  appear  to  have  been  employed 
or  triad  on  a  Ui^  scale  until  about  tbree  jaara  ago,  when,  in  conjunrtiun  irith  Mr. 
F,  J.  Evans,  of  th«  Chartered  Gas  Works,  it  was  put  in  use  bj  Mr.  Laming  nt 
WeaUninstor.  The  success  of  the  experiment  was  complete  as  to  puriScation,  but  the 
quesUoa  of  expense  oould  only  be  decided  bj  a  few  consecutive  trials,  and  there- 
tire,  frmh  materials  were  senl  for  this  purpose,  whilxt  the  old.  or  as  it  was  called 
"spent"  material  was  cut  on  one  side.  During  Che  progress  of  the  ensuin);  experi- 
~~  ~  I*  it  was,  however,  observed  bj  Ur.  Evans,  that  this  spent  material,  consisting  as  it 


lutphuret  of  ir 
This  indncei 


indnced  him  to  give  it  another  trial  in  the  puriSer,  wben.  to  his 
aatoDisbmenl,  he  disoovered  tbaC  ita  puri^ing  power  was  completely  restored,  and  that, 
in  fact.  It  might  be  used  over  and  over  again,  10,  15,  or  SO  tinies,  or  even  more  in  aucces- 
■ioo,  nothing  being  required  to  restore  its  power  but  a  bw  hours'  exposure  to  the  air. 
From  that  moment  Ihe  practical  employment  ofoiida  of  iron  ia  tbe  puriScation  of  coal- 
gas  became  un  /ait  axompli ;  fur  the  question  of  expense  ww  altogether  done  awaj 
with  by  a  material  which,  though  oostly  in  the  first  instincs,  soon  ceased  to  be  bo  from 
repeKtad  and  ounlinuous  usage  without  additional  outlay.  And  it  is  here  worthy  of 
Temark,  that  axida  of  iron  is  the  only  oxide  yet  discovered  which  fully  answers  this 
purpose,  for  the  eulpburets  of  manganene,  sine,  and  lead,  do  not  become  reconverted 
mtu  oiides  by  simple  eipcsure  at  ordinary  temperatures  to  the  action  of  the  air.  And 
as  oxide  of  mm  ii  coutained  in  tbe  blood  of  all  animals,  it  opens  out  an  intereeting 
(juestiou  in  pbysiologyt  how  ta  this  gas  purification  process  may  be  analogous  to  that 
of  the  blood,  through  lbs  agauinr  of  Uie  pulmoDary  sysCeni.  We  shall  now,  however, 
merely  give  a  condensed  view  or  the  oxide  of  ircoi  method,  as  practised  at  the  Weal- 
mioster  and  other  gas  works,  without  ofiering  more  than  a  (vw  brief  theoretical  retlCartu 
by  way  of  explanatioo. 

Impure  ooal-gas,  as  it  leare*  tha  condenser,  contains  abcnt  two  per  cenL  in  bulk  of 
carbonic  acid,  and  one  per  cent,  of  sulphuretted  hydrogen,  with  a  quantity  of  ammonia, 
generally  insufficient  to  saturate  these  two  acids,  though  this  varies  mudi  with  the 
vadatioas  of , the  weather  and  tha  stala  of  the  condenser.  For  Ihe  most  part,  however, 
tbe  amount  of  ammonia  ia  equal  to  the  carbonic  acid,  and  in  this  case  the  new  process  is 
perfect;  but  if  the  ammooia  be  less  than  will  saturate  the  carbonic  add,  then  the  excess 
of  liiis  add  remaina  in  the  gat^  and  to  tbis  extent  the  coai-gas  may  be  said  to  be  impure 
Taking  tha  normal  canUitiun  ot  gas  as  it  quits  the  condenser,  it  is  first  made  to  traverse 
a  quantity  of  sawdust,  saturated  with  a  very  strong  solution  of  muriate  of  lima. 
Here  double  decomposition  goes  on,  accompanied  by  the  formation  of  carbonnte  ot 
lime  and  muriate  uf  ammonia,  and  Ihe  gas  becomee  depriTed  of  its  carbonic  acid  and 
ammonia,  oonsequentljr  it  now  ctmtains  only  sulphureltad  hydrogen;  and  whan  the 
muriate  of  Jime  m  the  sawdiut  is  totally  decomposed,  tha  muriate  of  ammonia  which 
it  then  contains  is  dissolved  out  by  liiiviation,  and  tnystalltsed  as  a  marketable  producL 
Ilia  impure  gas  is  next  transmitted  through  a  mixture  of  th^  hydrated  peroxide  of  iron 
and  sawdust,  damped  with  a  aolutiun  of  muriate  of  lime,  by  whicb  the  whole  of  the 
aulpharetCed  hydrogen  is  absorbed,  and  also  any  traces  of  carbonate  of  ammonia  wbidi, 
may  hare  eaeaijed  the  flnt  pariflar.  In  this  way  the  peroxide  of  iron  is  reduced  Id  tha 
slate  of  prutoxida,  with  tbe  formation  of  water  and  deposition  of  half  an  atom  of 
sulphur,  whilst  the  protoxide  of  iron  as  it  is  produced  reacts  upon  the  remaining 
sulphuretted  hydrogen,  and  yields  a  hydrated  proio-sulphnret  of  iron  of  a  black  colour, 
■0  that  the  resulting  products  are  water,  sulphur,  and  hydrated  protusulphate  of  iron. 
So  soon,  however,  as  these  are  exposed  to  the  air,  the  iron  of  the  protoaulphuret  com- 
bints  with  oxygen  and  liberates  free  sulphur,  wliilat  it  neverthelesa  relaina  Ihe  water  of 
combination  belonging  to  tiia  protoeulphuret,  thus  generating  a  mixture  of  hydrated 
and  aobydrouB  peroxide  of  iron;  and  as  it  is  the  former  of  these  alone  which  is. use- 
ful in  puriticalion,  there  ia  after  each  renewal  a  slight  loss  of  power,  and  tbis  slowly 
increasuig  ultimately  rendera  the  whole  mass  inefficacious  after  fmm  18  to  £0  expo- 
anrea.  At  the  same  time  lite  free  sulphur  in  tha  malarial  goes  on  augmenlinr,  and 
at  last  a  period  arrives  in  which  Ihe  mixture  beccani*  pyrophorLC,  and  it  is  nlmoat  impos- 
sible to  prevent  it  ft^m  catching  fire.  He  eSect  of  the  muriate  of  lime  is  to 
iiminish  this  tendency ;  lut  this  gives  rise  to  the  presence  of  carbanate  of  lime,  as 
we  bave  seen  above,  and  whan  mucb  'carbonate  of  lime  has  made  its  appearance,  then 
the  diapositiiin  of  tbe  aulphur  to  form  sulpburic  add  is  increased  by  the  readinos  fir  Ita 
dfasotptioD  by  the  (orbonaia  of  lima,  and  therefore  tha  proneness  to  inflammaticn  ii 
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•gain  mknifeitMl ;  hi  that  in  practka  b  uimII  vpacimao  of  Ihi*  ■Mltrikl  w  mUoh  matt 
aun  than  tVLiily  lirni!*  in  iiiccewHuo  before  it  u  nmoied  tram  tin  go*  wirki.  It  ■% 
liiiiKiivrr,  Uuw  verj  hi  from  b«ing  vuluale-w,  u  it  nut  only  oontaui*  >  raat  uiiinint  of-IrM 
•ulpliiir,  but  alau  uf  fvmicy>nic  aciJ  ;  >  product  Kwoely  to  liare  bwn  expectHl  iu  ■  ana- 
Dit^al  MUIK.  NuverlliclfU,  it  u  fuuud  llMt  one  lou  iif  IJBVnille  coal"  give*  off  is 
di*tillntiiKi  siiffideiit  cyaniigeD  to  pruduce  from  G  In  8  Iba.  vl  Ptuimiui  hlua  wiih  tba 

KilrateJ  uii'le  uf  irua  ;  wi>l  it  k>  part  uf  llie  prucoia  now  carrinl  on  by  Hr.  Iduuiiie  at 
II  Wall,  til  extract  thia  ferrocyanic  aeiil  from  Ibo  (pent  matwial,  and  cunvun  it  luta 
pruiwiatH  lit  polaali  or  Pmuian  blue  at  plea4urt.  Tht  great  advautags  ut  thi*  inrnNioa 
u  not  ihpri-furn  anfined  tu  ita  tanitiiry  Jeiail*,  but  aiteiidi  ialo  tba  merit  uT  haniig  dit- 
eovereil  a  new  and  ferule  uurce  fur  the  pruducliuD  of  as  article  of  pval  oiininHireial 
*alu)i,  and  rendemd  bulh  UMful  aod  pru6tab)e  that  wiiich  wai  previiiualy  a  peiiilmtial 
waalH  ihreHteriiiig  tu  interfers  Tmy  aerioual;  with  tba  progreaa  of  gaa  maaufHCturiiy. — 
Mr.  L.  Thumpmi. 

Low  and  isvohi'i  ImprovemnUt.  On  the  SOIh  January,  1BS3,  a  pafeat  wu  graoted  to 
Geiir)^  Liiwe,  uf  Fine  bury -circui,  in  the  rJly  of  l^mduo.  civil  enginaar.  and  Frederick 
Ji-hn  liIvBM,  uf  ijuraefi-rry  Road,  iu  tbe  city  uf  We»tnuuiti-r,  civil  engineer,  iac  iiupniTS- 
meuti  in  ilie  manufacture  uf  gal  fur  tba  purpuie  uf  iUumiualkti,  and  uf  impruivauwU  in 
tbe  purification  i<t  KM- 

I'iie  firtt  \MH  uf  ibi«  inTention  referi  to  eertaiji  mean*  of  anrirhlng  or  improving  the 
quality  uf  nMet,  au  ai  to  tender  tliem  fit  fur  tbe  purpuu*  of  iUumiualiun. 

in  rarryintc  out  tliia  improved  manufacture  uf  gaf,  the  piiteiilaet  peu  f^n.  obtained 
(rain  any  uf  the  aource*  bereina^r  rpacifio-l.  through  liaaliNl  relorta  coiilaiuing  camel 
caul,  coal,  lignite,  renin,  pitch,  tar,  oil,  retinite.  ur  ulAer  aubatance  or  luhntaiicn  oapabla 
of  yielding  CHrburetlad  tiydn^a  gat:  by  wbich  maana  »uch  a  cotnbinHtiiiii  of  rtdi  aad 
pour  Kuian  luay  be  uruduced  ai  will  bu  exactly  ruiled  to  the  purpiMvi  of  illuniinatina 
For  lliig  putpiwi,  il  ii  prupiiied  10  uie  retort!  open  at  both  coo*,  a*  *hi>wn  in  xhe  draw- 
ing given  ill  Jig.  7U6..  which  repretentt  a  hir^iludinal  vertical  feclion  nf  the  apparatm 
emptiiyed   in  earrying  out   thia  piirl  of  ihe  in- 
Tanliim.      Ouly  una   retort   U   rxhibiled ;    bat 
a    aimilar    arrangement    uf    retorta    niaj   'ha 
adopted   to   Ibat  in  graeral.  uae  in  gaii-wurka. 
a  ia  the   retort,  aet  in   a  auitable   fumam  Ibc 
heating   the  lame  ;   and  b.  b  are  moulhpiecn 
and   lida,  Sllpd   to  buth  eods  of  (he  rctorta.    t 
•  ia  the   pipe   dr  carryiiy;  off  lb«  gaanwa   pn 
ducta  generated  in  tbe  retort;  ami  d,  U  t,  npa 
fi>r  introduiung  into   the   retort  tin  gaa  whicl 
is   inteodod   tu  cnoibine  with   the  gaaniw  pri> 
ducta  uf   tbe  aubataticsa   under    dmilUiiui   in 
tile    relorL     Aa   Boon   as   Iba    reluct  ia  d«r^ 
with  coal  or  other  carbunaeeou*  nutter,  a  cork 
(,  in   the  pipe   d,   it  opened,  whirh  alluas  the 
ftai  Iu  flow  into  the  relurt ;   and  it  then  panaa 
III   tba   direr tiun   of   the    arrow*,   and    niiDKlea 
with   tlie  gaa  that   ia   evolved  from  Ibe  earbo- 
iwceoui  mnltcrs  contained  in  the  retort :  whereby  a  Ciimpoutid  gaa  ia  furiued.  pnsMaiing 
a  miirh  higher  illuminatins  power  tlian  coiiht  liave  been  obtained  had  tkie  onmbinatJua 
tnkpn  plare  afynT  iiintead  i<rnt  the  lime  of  the  graeraliin  of  tbe  gaa  In  Ibe  retort  a.    Tba 
gat.  vliicb  I*  brought  to  the  retort  by  means  uf  tlie  pipe  d,  may  ba  furced  into  the  rrlot. 


t  by  means  of  tbe  bydranlic 


main :  or,  inilead  therent  an  rihausler  may  be  applied  li 

retort-   Should  tar.  oil,  reain  (pravioiuly  melted),  or  any  liqv        ,  ,     , 

fl>r  (he  i^nenilinn  nf  die  gai,  it  ia  to  be  run  into  Iba  retort  in  the  way  ganerallj  ailopted 

The  soureea  from  which  the  patenteei  propoae  to  obtain  inflnmmaUa  gaaes.  to  be 
applied  aa  abova  inillRated,  are  wood,  Mwilutt  in  a  damp  or  dry  (tale.  «petit  taruier'a 
bilirk.  and  othor  like  (uhflancea  capable  of  yielding  ao  inOammnhle  gaa.  Thfe«  aabiiaoFra 
niuat  be  put  into  a  red'hot  retort,  aid  dittilleil  like  coal.  The  reaulting  tgue*  may  ba 
mllier  piiriftnl  at  once,  or  paued  directly  to  the  retort  contnining  the  coal  or  other  car- 
bnnacpoua  materlala.  Aa  a  genera]  rule,  bowaver.  theM  gaiea  are  pn-ferred  U>  be  Biured 
in  gas  hoMers  for  uj>e ;  a^  iu  ibat  case,  a  tuto-e  uniform  and  oooatanl  supply  lo  Ibe  coal 
letorl  may  be  relied  on. 

Another  anurte  nf  inflammable  gaa  is  from  coal  of  an  inferior  detcription.  or  frnm 
penL  Tlieae  eubataneeii  haTing  been  distilled  In  »  retort,  the  resulting  gas  ran  be  ibtfli 
employed  as  above  indicated.  It  ia  a1>o  propoaed  to  cHiduet  carboaio  oxide  gas  inlu 
relorls  cmtaining  carbonaceous  maltrrs  under  distillatioD.  This  gaa  the  palanlit-a 
obtain  Avoi  carbuaic  add,  by  paaaing  tbe  latter  gaa  (which  may  be  obtained  from  anj 
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eonvMiient  wiwcc)  through  s  retort  or  rurunea  mntitiaing  red  or  white  hot  colce.  On 
the;  utilize  a  portiim  nf  (ht;  gases  generateil  ia  funiitcei,  br  cultecting  the»e  gnscs  snJ 
conr«rtiiig  the  carbunie  miiI  thujp  contain  into  rorbonic  oxide,  b;  pa^iing  t1i«in  through 
■  retort  i>r  furnace,  as  described  fur  treating  carbonic  arid ;  or  ^s  gases  luay  bu  (un- 
ducted  directly  into  relorta,  wherein  rorburetted  li^drogeu  it  being  gtinerulDd,  fur  the 
purpoM  of  elTecling  the  desired  cnnibinalion. 

From  the  fiiregoing  de«riplici[i,  it  will  be  underttood,  (hat  the  object  of  thii  part  nf 
the  iiivenlioa  is  tu  ulitain^u  uf  a  unirnrin  quetily, — (hat  ii,  poagessinj;  a  definite  nmnunt 
of  illumiiiafing  piiwer.  Now,  it  ia  wt}l  biuwn  Chat  if  the  gaa  be  Ion  rich  in  mrbim  it 
will  tiurn  Titli  a  dull  flame,  nod  give  otT  a  large  amount  of  aindliB  ;  and  that,  if  defieient 
in  cartxKi,  it  will  bum  witii  ■  btnB  flame,  and  pc«sega  Ttry  liltle  illiiminatinj^  power. 
It  «■  Ihprefore  propntwd  to  mix  the  rich  and  pour  gasn,  obtiiintHi  as  abore  deMribed,  ia 
■uch  prnpurtiona  as  will  be  needful  to  produce  a  highly  illuminating  qunlity  of  gna. 
As  the  iwiportiiins  will  depend  enlirely  on  the  quality  of  tbe  gmn  to  he  comhined.  no 
rule  <nn  tw  laid  d'lwn  for  the  amount  uf  the  gaa  required  to  be  pHawd  into  Ihn  retorts, 
wherein  tlia  dialilLition  i*  proceeding.  The  mode,  however,  in  which  the  gaa  burna,  on 
kaaing  from  the  retort,  will  be  a  aufficiimt  tei>t  fur  the  wiirkmen  in  altandance. 

The  sKomJ  part  of  Ibis  inventicn  refen  to  the  puriflcadun  of  coal  gas  from  milpha- 
retted  hydnigen ;  and  cwuiata  in  effecting  tins  operatiim  by  the  use  of  what  baa  bAn 
coniidttred  by  chemiala  to  be  the  ferrBle  of  potash,  but  what  is  now  Iiood  to  be  a  per- 
oxide uf  iroii  in  a  peculiar  atate.  and  sucli  aa  results  tram  the  employmEint  of  the  fulow- 
in^  means : — First  the  palenteea  heat  U^ther  peroxide  of  iron  and  caostic  pntasli  at 
anda  (o  a  dull  red  faetU.  by  which  a  kind  uf  ferrate  or  ferrile  uf  potash  or  aoda  ia  pro- 
duced ;  and  when  tbis  lubalance  is  washed  tn  naterrit  Dodergoes  detximposilion,  with 
the  reprixtuctiiin  of  caustic  potash  ur  goda  (which  remains  in  aolutioa),  nnd  the  precipi- 
tatiofi  nf  peroxide  of  iron  in  tbe  state  fit  for  the  puriGcaciun  of  ga*.  Ail  or  any  uf  the 
peroxides  of  iron  ratj  be  u^d  for  tiie  above  purponw,  and  will,  by  its  mfan^  becnnia 
uaeful  for  purifrii^  gaa,  (hough  preTiously  inert ;  and  the  solution  of  potash  or  aoda, 
when  eTuporateil  to  (l^yneB^  may  be  again  and  again  employed  upon  fi-iwh  pirtiona  of 
peroxide  of  imn,  ao  as  to  communicate  to  thetn  the  peculiar  property  di-sired.  Or  per- 
oxide nf  iron  may  be  heated  with  a  amaller  quantity  of  caustic  potash  nr  aoda.  and  a 
portion  of  cnmman  salt,  in  order  to  economiie  the  piitosh  or  soda:  the  heni  in  tliis  case 
should  be,  as  bebre,  a  dull  red  ;  and  the  aama  measures  must  be  adopted  fur  recuverlne 
the  potash  or  aoda  and  common  salt,  which  may  be  tued  over  Mid  over  ngnin  wiih  freah 
portions  of  peroxide  of  iron.  Or  the  palenteea  heat  the  common  hydrated  peroxide  of 
iron,  to  about  BOO*  Fahr., — taking  care  that  the  heat  never  rendics  a  bright  reii;  and 
in  (bia  way  (hey  obtain  a  peroxide  of  iron,  having  the  reqiii^ice  pniperlies.  Or  thej 
heat  in  the  same  way,  nnd  wilh  the  anme  prccaulioiia.  such  of  the  native  ochres  or  lerra- 
ginoiis  compounds  as  will,  after  such  treatment,  becotue  rapidly  black  upon  being  sub- 
jected to  the  action  of  a  stream  of  sulphurelled  hydrogen. 

A  quantity  of  penaide  of  iron,  fit  for  purifying  g»a,  having  been  procured,  by  any 
of  the  means  thus  indicated,  the  oxide  ia  next  to  be  mixed  with  snwduat  or  other  oua- 
Tenient  matprial,  and  damped  alightly  with  water  ;  and  tbe  mixture  is  then  to  be 
■prend  in  a  dry  lime  puriSer.  anA  used  id  the  way  adopted  with  hydrate  of  lime ;  nr  it 
may  be  mixed  with  water,  and  run  into  a  wet  lime  purifier,  and  used  in  the  ws.v  adopt* 
ed  with  regard  to  lime  when  employed  in  tbis  kind  of  apparatus.  In  both  cases  it  will 
be  Dpcessory,  after  the  peroxide  of  iron  baa  ceased  to  act  upon  the  gtu,  to  expose  it  M 
the  air.  by  which  its  energica  are  renewed,  ao  that  it  may  be  again  and  a^ain  used  for 
the  purification  of  gaa.  With  (he  dry  lime  purifier,  aimple  expoeore  is  all  that  ia  re- 
quired. With  the  wet  lime  purifier,  the  miitora  must  be  run  put  snd  left  at  rest  fiii 
•nme  time ;  then,  when  the  fluid  baa  entirelv  separated  from  tbo  solid  part,  it  may  be 
allowed  to  escape ;  and  aa  the  solid  portion  Jriea,  ita  power  will  become  renewed  ;  after 
Vhieh  it  may  be  mixed  with  water  and  employed  oa  before.  The  renewal  of  the  peroxide 
«f  iron,  in  both  these  eases,  is  known  by  ita  cnanging  /ram  black  to  red  or  deep  brown. 

Another  part  of  the  inTention  relates  to  the  nse  of  the  sulphite  and  bisulpluta  of  lead 

-      »'™t 

lime  purifier,  exactly  as  ia  practised  with  regard  to  Sme.  When  they  cease  to  puriff 
the  gas,  the  mixture  ia  run  out  of  the  puKfier;  and  after  the  water  haa  been  removed 
by  subfidcnce  and  decantation,  nr  by  a  filter,  tbe  residue  ia  dried  and  burned,  so  aa  to 
tnake  sulphurous  acid,  whidi  is  emplnj'ed  in  the  manulocture  uT  fresh  sulphite  sr  H- 
snlphite  of  lead,  or  in  the  production  of  auSphuric  acid.  The  matter  which  remains, 
after  thia  burning  process,  ia  carefully  roasted,  and  thus  converted  into  oxide  of  lead  or 
litharge,  ftnm  which  sulphite  or  bisulphite  of  lead  may  be  again  produced. 
""■         ■     ■        -'  '-    ■'      -imbining  of  gases  which  posseaa  different  degrees  of  illn- 
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dum,  Bstlieir  imprQTemeDti  it  „    .  ■ 

oxide  ciT  iron  prppBredukUivedeacribediuid.Secnnilty, — the  ui 
of  tuul,  for  the  rrmnval  at  sulphuretted  1i;drug«ii  friim  oibI-^u. — Nnclon'i  JimmM. 

We  are  indebted  to  Mr.  Tliomu  Q.  Barlnw,  aii  eminent  eosiueer,  for  %  vart  bodj  o( 
iorurmnllCui  on  anal-ga>,  ciiDtaiaed  in  hii  excellent  Jauntai  of  Oai  Lighting,  M 
00  the  loth  of  Februiu-j,  184a,uut  coatinued  io  monthlyo  -' '—-- 


the  Stock  Exchange,  to  vUcb  we  have  added  the  ruling  ri 
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For  IJsbling  LoodoQ  and  ila  inbnrbe  with  ga^  tlier*  are — 

IS  publiogaa  Torki. 

IS        do.        companiea. 

i.SnO.DDO'.  capital  eni|ilo;ed  in  worke,  pipes,  laoks,  gae-bolden,  aiqaratna 

4Sa.OOO/.  yearly  ravenue  derived. 

lM.300  prirate  buroira  luptJIed  to  about  40,000  ooommen. 

30,400  public  or  street  da    N.  R  about  £eGO  of  tbeae  are  m  tba  eity  of  Lcodca, 

380  lampliffhteri  employed. 

17fl  gHB-tioliier*  1  BOTeral  of  tbem  double  onei,  capable  of  atoring  CfiOO^OOO  oabio  fed 

800  toiu  of  cnal  UKd  in  the  letorta  on  the  ihorteit  day,  in  34  boura. 

l.iaO.OOO  ruble  feet  of  gae  lued  in  the  longnt  night.  !4th  December. 

About  SSOO  perMHu  are  employed  in  the  metropolii  alotie,  in  tliia  brandi  of  mann- 

Between  18S3  and  I8S1  the  quantitj  nearly  dodbled  itMlC  and  thai  in  fi  ye«n. 

Belveen  ISZT  and  1831  it  doubled  itaelf  agAin. 

IliB  coniuniptioo  of  mail  of  all  kindi  for  the  lupply  of  ga*  to  the  matropolii  dnring 
the  year  ending  Juoe.  1B5S,  ii  almcut  exactly  408,000  ko*.  which  ca  an  atna^  voold 
yield  about  4.U00  millions  of  ouInc  feet  of  gai. 

GASHOLDER;  a  vessel  far  ocoUining  and  preserving  gai,  of  vbich  vaiions  forma 
are  dcdcribed  bv  chemical  irriten. 

OASOMETEK,  meaos  properly  a  measurer  of  gas,  thnngh  it  ii  emplojed  oft«D  to 
denute  a  recipient  of  gas  nf  any  kind.    Bee  the  article  (lAs-LisHt. 

OADZE  WIEE  CLOTH,  is  a  testile  bbric^  either  plane  or  tweded,  made  oi 
braM,  iron,  or  copper  vlre,  of  very  various  degrees  of  fineness  and  opennaas  of  tectnreih 
Its  chief  usei  are  for  aieres  and  safety  lamps. 

GAT-LUS8ITE.  is  a  while  mineral  at  a  vitreoaa  fractnr«,  which  arystaltiaei  in 
oblique  rhiimboidal  priims;  specif  grsvity  fmni  lilS  to  1-Gfi ;  srraltjiea  gy peum,  bat 
ia  fcratched  by  ealcspar ;  affiirde  water  by  calcination ;  it  consists  of  carbmic  acid 
28-SS;  Kid*,  SO'44;  lime,  II'TO  ;  water,  82-20;  cUj,  I'OO.  It  ia  in  &ct,  by  my  an*- 
lysis,  a  hydrated  soda-carbonate  of  lime  in  atomic  praportiona.  llis  roineial  oocors 
abundantly  in  ioiulated  rrystalj,  diMominnted  thmugh  the  bed  of  day  which  cows  th* 
wrao.  or  nHtive  eeaquicarbinate  of  soda,  at  Lagnnilla  in  Columbia. 

GELATINE ;  (luig.  and  Fr. ;  Oidltrt,  Ltitn,  Qemi.)  is  an  animal  product  whidi  is 
never,  found  in  the  humours,  but  it  may  be  obtained  by  boiling  with  water  &n  soft  Mod 
«ilid  parts;  ss  the  muscles,  the  skin,  the  carlilagea,  boniw.  ligaments,  tenduns,  and  mcm- 
brane*.  I^iingUu  conaists  almoet  entirely  iif  gelatine.  This  substance  it  very  aduble  in 
boiling  water ;  the  solntiun  rrams  a  tremulous  mass  of  jelly  when  it  cools.  Cold  *at^ 
hae  little  artii>n  upoo  geUtine.  Aloohul  and  tannin  (tannic  acid,  see  OALL-mTfs)  pr»- 
dpitnte  gelatine  fmm  its  solutim;  the  fiirmer  by  ehatnuiiog  the  wateri  the  laltw  l^ 
ipound,  of  the  nature  of  leather, 
the  property  of  predpitating 
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geUtina.  But  chlorine  and  certuD  Mitt  render  its  lotatinii  more  or  tasa  turbid ;  aa  the 
nimta  Knd  bi-cbloride  of  laerearj,  the  proto-chloride  of  tin,  and  ft  feir  otbera. 
Sulphuric  Mid  eoDTerW  %  aulutiuu  oF  gehtliae  at  ■  boiling  heat  into  sugar.  See 
LiQUEODB  FiBiE.  Oelaliue  coaiiats  of  esrboa,  47'88;  h^rdrogen,  I'Bl ;  axygen,  3T'21. 
See  Quit  and  IiiHQun. 

Thia  lutMtanca  is  produced  bf- boiling  the  skin  of  animala  in  water,  which  in  ita 
crude  but  solid  state  is  called  glut,  and  when  a  tremulous  remi-liquid.  tud  Ilia 
Utter  preparatioa  is  greatly  usail<bjr  the  paper- makers,  and  was  much  improved  hy  tlie 
fbllovuig  prac«ee,  for  which  Hr.  WiUiain  Ratlraj  obtained  a  patent  in  May,  1S8B.  Ilia 
parings  and  scrows  of  skins  ore  steeped  in  water  till  they  begin  to  putrefy  ;  they  are 
then  washed  repeatedly  in  Trefh  water  with  the  aid  of  stampers,  afterivardi  subjected,  in  . 
wooden  or  leaden  Tessels,  to  the  action  of  water  struiwly  impregnated  with  sulphuroui 
acid  for  from  I!  to  24  houn ;  they  are  now  drained,  washed  with  stampers  in  oAi 
water,  and  next  washed  with  water  of  the  temperature  of  1S0°  F.,  which  is  puiired  upoit 
them  and  run  off  very  soon  to  complete  ihvir  purification.  The  scrows  are  kally  cun- 
rerted  into  siie,  by  digeaiiou  in  water  oF  120°  fur  24  hours ;  and  the  solution  is  made 
perfectly  fine  by  being  strained  through  several  thicknesaea  of  wooUeD  doth.  They  must 
be  exhausted  of  tbrir  gi^latinuus  subitanre,  by  repeated  digestiona  in  the  warm  water. 
The  claim  is  fur  the  sulphurous  acid  which,  while  it  cleanses,  acta  aa  an  antisep^c — 
ifeaton'l  Journal,  liv.  17S. 

A  fine  gelatine  fur  culinary  uses,  as  a  substitute  for  isiuglaas.  Is  prepared  by  Hr. 
Kelson's  patent,  dated  Marrh,  IBSB.  After  washing  the  oerin^a.  Ae^  of  shin,  he  scores 
their  surfaces,  and  tlien  digests  Ibeni  in  a  dilute  caustic  soda  ]je  during  ten  days. 
They  are  next  placed  in  an  air-tight  vat.  lined  with  cement,  kept  at  a  temperature  of 
70°  Fahr. ;  then  washed  in  a  revolving  cylinder  apparatus  with  plenty  of  cold  wnter,  and 
afterwards  exposed  to  the  fumes  of  burning  sulphur  (sulphurous  acid)  in  a  wooden 
chamber.  They  are  now  squeezed  to  expel  the  moiature,  and  finally  convfrted  into 
Boluble  gelatine,  bv  water  in  earthen  TeaaaU,  enctuiwd  in  steam  cases.  The  fluid  gelatina 
ia  purified  by  straming  it  at  a  temperature  of  100°  or  120°  Fahr.  7  have  examined  this 
patent  gelatine,  and  found  it  to  b«  remarkably  good,  and  capable  of  farming  a  fine 
cairs-fbot  jelly. 


Tendered  perfectly  pure,  while  it  possesses  n  gelat 

"'  """""is  a  splendid  call    '  '"' '     ' "" 

a  semi-solid  g,  . 

■utier,  as  also'in  the  irouth,  and  may  be  employed  to  make  an  extexiporanaous  jelly. 
The  gelatine  of  bones  may   be  extracted   beet  by   the  combined  action   of    ■ 


a  splendid  calvea'-feet  jelly  and  a  milk-white  blano-mange. 

prepare   a  semi-solid  gelatine,  resembling  jujobes,  which  readily  dlssotvi 

'       "     "'     "■     "'  '^    "'"'     '""     nploye '  ' 


r  thekliog  over  their  crushed  fragments  in  a  properly  con- 
stracted  apparatus.  When  the  gelatine  is  to  be  used  as  an  alimentary  arlide,  tba 
bmea  ought  to  be  quite  fresh,  well  preserved  in  brine,  or  to  be  dried  strongly  by  a 
stove.  Bones  are  best  crushed  by  passing  them  between  grooved  iron  rolls.  The 
cast-iroo  cylinders  in  which  they  are  to  be  etewned,  should  be  three  times  greater  in 
langth  than  in  diameter.  To  obtain  lOOD  rationa  of  gelatinous  soup  daily  a  ohai^ 
of  foDT  cylindara  ia  required ;  each  being  8^  fWet  long,  by  14  inches  widt,  capaUe  c( 
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of  peroolHting  wati-r, 

Thd  Kiiler  should  furaith  iteam  of  »baut  2^3"  Falir.,  at  ■  praMnta  of  about  4  Ib& 
CO  the  aquBro  inch. 

In  Jig.  7i'fl.  A.  B.  0,  D,  repre^anlB  a  terlial  wf^iioa  of  the  eylimlar:  o,  a,  i.  k.  ■ 
•edion  nfthu  ha-kel  nr  rage,  lu  filW  vith  Ihe  bruiwd  bnnn.  iaclcMHl  in  the  cyliada.  ; 
>.  Q.  0,  the  pipe  which  cunducti  the  itenm  Uhwd  to  ttt  bottom  of  the  cylimler ;  i.  b 
■a  pipe  Tiir  iiitnulucinK  vnter  into  the  in  t  prior :  h,  a  Btupoick  t't  regulatinR;  tb* 
quantitj  nf  vnlrr  (nfciiriling  to  the  Itirae  nf  the  ■team  prfwure  within  the  appBratuii), 
vbirb  rhinilct  be  S^  quarts  par  hiiar ;  m  i*  a  tuba  "t  tm  plate  fitliiw  tiKhtlj  uito  th« 
part  a  cif  the  pipe  L;  it  in  aliut  at  k.  an'l  parr«mleil  belnir  wiUi  a  biile ;  it  it 
uwartcd  i#iu  plai»,  after  the  a^  ftill  oT  hoaa  baa  bren  introdueed.    fig.  10T.  it  •■ 
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•(■ntlnn  of  th«  apparalnt.  a,  «,  a  d,  rcpreMnt  (be  fbur  cylindn*,  ratted  thtpl 
tu  incbrs  ab>iTe  the  Donr.  and  flied  in  thoir  aeatt  by  icrpwa;  A  A,  am  the  lida- 
g,  ff,  tubalum  or  raWea  in  Iba  lid* ;  t.  rinf  jiiDctioD  of  the  lid  ;  p.  a  ihemioineter; 
/  /,  rtep-aicki  Rr  dr«»in(^  off  tba  ^elly ;  n,  »  aniHil  jtrntter-a  of  tin  plate ;  m,  the 
geiiival  pitier  of  dinchari^  ititn  the  eiKern  i;  e,  a  bliick  and  tackle  Rir  bninring  the 
c^efol  ut  bonaa  in  and  out.  Fig.  708,  in  an  end  riew  of  the  apparatus;  a,  the  main 
aleanvpipa ;  *.i,  e.  a,  braneliM  that  candDct  that 
aleam  tn  the  bottom  of  tba  evliiider;  s,  the 
tarkle  lOr  raiting  the  cage-,  t,  atn'pcnck;  x,  nnall 
gutter ;  m,  maiD  conduit ;  i.  ciMrm  nf  rvception. 
When  a  atrong;  and  pure  jelly  ia  wioheit  fin; 
the  cylinder  eh»|^  with  iLe  bonea  ia  to  ba 
wrapped  in  Uanket  atuff;  and  *hene*er  the 
p-eaw  ream  to  drop,  the  atopciek  vhich  admita 
the  ruld  irater  i(  to  ba  ahnt,  a«  al-<o  that  at  the 
button]  of  the  rylindar.  whidi  it  Id  b»  opened  nnljr 
at  the  end  of  every  hoar,  and  »  little  aa  In  let 
the  gelalinnui  eolution  run  out.  vlthout  alluw 
iD|r  any  of  the  aleam  tn  cMapa  vilh  iL 

Butcher)'  meat  onntaiiM  on  an  arerage  in  lOO 
irannda,  i4  of  dry  fleiih,  fiS  of  water,  an.l  SO  of 
bonea.  Theae  10  pounds  can  fiimiiili  6  ponnda 
Vkf  alimanlsry  aahatanoe  in  a  dry  etate;  vhiwM 
it  appcKn  that,  by  tha  abora  mrana.  cne  f'wrtfa 
tDcirc  nutritioua  matter  can  be  obtained  than  ia 
nsuatly  got.  I  am  aware  that  a  keen  diKpnta 
baa  been  carried  en  for  aocne  finie  in  Paria,  be- 
tween the  partinn*  and  adveraariea  of  grlalirta 
•a  an  article  of  fwid.     It  ia   pnihnbte  that  both 

Elrtie*  bare   puabed    their    arifUTnanta   tin    br. 
t1r^>-foot    jelly     ia    alill    dpemcd    a    nnlrilinna 
n  of  thi*  cooatiy,  at  leatt,  ibough  it  ia  i>ot  to  be  tniatvd 


utida  by  the 
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to  alnoe.  bat   ahoaltl   haja  «  diM    admiztDre  or  mtercbaage  of  fibrino,  albamiiM^ 
cawuin,  Ac 

GEMS,  ure  preeioui  itraieii,  vbich,  bj  tbeir  colour,  limpidity,  lu»tre,  briUiimt  polldi, 
panly,  uid  rarity,  are  Bought  afitr  a*  ohjt^ia  of  drex  and  diiuiraliuii.  Thf}  furm  lbs 
prinuipiil  part  iif  ihu  crown  Jewels  uf  kitige,  riul  unl  v  fruin  tbeir  lienuty,  but  bi^Raiua  tliej 
are  Bu|)uii«(!iJ  to  comprise  ttie  grealeBt  value  in  the  Bmallest  hulk;  for  a  diamoaJ,  no 
Urgir  tlian  a  nut  or  aa  aooni,  mav  be  the  repregentatiTc  gini  of  tlie  (erritoriul  value  of  ft 
vlmle  niuiitry.  Ilie  eqiiicaleiit  ia  Gumangrciul  uiebaatjc  uf  aliuodred  furtuims  acquired  bj 
tevvre  ti'ila  nud  prirationn. 

Aiiioiij;  tbose  beauliful  mintrals  miinkind  bare  agreed  in  forining  a  aelect  dau,  to 
whioli  tli«  lille  lit  j/eiiu  otjtKtU  hui  tiei'n  appruprialeil ;  while  the  term  prrciiRM  ttone  U 
tnont  pHTticularly  iciv«ii  lo  aubiitaDcea  wUich  often  occur  under  a  mure  Cunaidurabls 
TntuuHi  tliHii  fint  MOH((  ever  do. 

Diiiiuoiiili,  i«puliire«,  euieraldi, 
OOHil  ihe  nuwl  valuable  grm*. 

CryBUilliiiu  quMTtc.  pellucid,  op«lei<eent  or  of  rariouB  bnei,  ametbrBt,  Inpia  lazuli, 
matuihiti;,  jasper,  agate,  Ac,  are  ruiikt^d  in  the  much  miirti  nuoieniuB  antf  iiiferiiir  cIhm  uf 
oriiaiui'iiial  aiuiiua.  Tbeae  JiBlinctinnB  are  nut  fuundeit  upon  any  atrict  phikMupbtcal 
principle,  but  art  rt|fulat«I  by  a  omvHilinnal  agrBemeiit,  uot  very  well  defiueii ;  fur  it  ii 
liiipuMible  ti>  Fubject  ibive  creatures  o(  fashiun  and  toite  to  Ibe  rigid  tubdivUioDa  of 
ideiicv.  We  liave  only  lo  cunaidvr  the  value  currently  attached  to  Uiem.  and  take  ears 
Diit  tu  coiiruuiid  two  aluiiea  uf  the  aanie  colour,  but  whicb  may  be  very  ditfereatly  priaed 
by  tlie  viVlMona 

Since  it  usually  happena  that  the  true  genu  are  in  a  cut  and  polished  •ule,  or  evet)  set 
in  gold  ur  Mlver.  we  are  thereby  unable  to  apply  to  tbrtn  the  criteria  ul  luinerul'wiAJ 
and  clHuiiicnl  geience.  The  cutting  of  Ilis  atune  baa  reiiioTed  ur  inaiked  ita  cryBtuillM 
diaracter.  and  rircuiuBtanreB  rarely  permit  che  phenurocna  of  double  or  Bingle  rerractioQ 
to  be  nbiwrved  ;  while  tbe  tret  by  the  blovpipe  ia  inadmiBtable.  Hence  the  onl/ 
Kienlilic  resource*  that  remain  are  'he  trial  by  electricity,  which  ie  nfWn  inroncluaive ; 
the  degi-ee  uf  barilntJis,  a  criterion  rtquirin){  great  experience  in  the  penoti  wbu  employa 
it ;  aiid,  laaily.  the  proof  by  apeciSc  gravity.  unqueBiiunably  one  uf  the  (ureat  toeana  of 
diBlii^ui-biiig  the  really  tine  gtma  frum  oruainenial  atonea  ofBiinilar  colour.  Thi.-i  proof 
can  be  npplied  uiily  to  a  «(ona  that  ii  not  aet;  but  the  richer  gunia  are  luually  di»- 

Tliii  cliaraciur  uf  apeciGc  gravti , 

aid  of  a  btiuU  liydrualatic  balance.  If,  for  example,  a 
colour,  be  offered  fur  aale,  aa  an  oriental  ruby,  the  purcbaser  muat  aacertidii  if  it  be  not 
•  iiiberiaii  touruiallne,  or  ruby  BpineL  Siip|Ki8ing  ita  weight  in  sir  to  be  iW  grniiiB.  if  ha 
finda  it  redured  to  BB  graina,  when  weighed  In  water,  he  coucludeB  that  ItB  bulk  ia  equal 
to  tlut  iif  VI  gralua  of  water,  which  ia  its  [ubb  uf  weight  Nuw,  a  real  sapphire  wliich 
weighs  I<KJ  gratiia  in  air.  would  have  weighed  tfl'B  in  water ;  a  apliKl  ruby  of  lOU  gmiiia 
wuuld  have  weighed  13'2  in  water,  and  a  Siberian  tourmaline  of  IDU  graitis  would 
have  Wi'ljrhed  only  SB  grains  in  water.  The  quality  of  the  alone  in  quesliun  ia, 
therefure,  determined  beyond  all  dispute,  and  the  purchaser  may  be  ibua  protected  from 

llie  Hard  of  the  English  Jewellerg  {Sardoint,  Frendi)  is  a  atone  of  the  nature  of  agaC^ 
baviiw  all  orauge  colour  mure  or  less  deep,  and  passing  by  inseositile  shades  into  yellow, 
reddish,  and  brown;  whence  it  bas  been  agreed  to  unite  undtr  tliis  denuniinaliun  nil  ibe 
■gauss  wbiHw  cubiur  verges  upnti  bruwn.  It  abuuld  be  remarked,  however,  tluit  the  sard 
preMints,  in  11*  inlnriur  and  in  tlie  uiiildle  of  its  ground,  concentric  Euaes.  or  small 
tiebuluailies  whicb  are  not  lo  be  seen  in  the  red  cornelian,  properly  so  culleiL  The 
ancient*  certainly  knew  our  sard,  unce  they  have  left  us  a  great  nuny  of  tbL-ni  engraved, 
bul  tiiey  seem  tu  liave  associaled  under  the  tille  tariia  both  the  SArduliie  uf  Ibe  French, 
and  our  airneliuns  and  calcedonies.  Pliny  says  that  the  tarda  came  frutu  the  iielghbour- 
butid  uf  a  city  uf  that  name  in  Lydia,  and  frum  the  environs  uf  Babylon.  Amiing  tha 
engraved  sanla  which  exist  in  the  colleciiun  of  antiques  in  the  BiUiuth^ue  Jtoyiua  of 
I^irw.  Ihere  is  an  Apollo  remarkable  fur  its  flne  colour  and  great  elie.  When  ihu  stone 
£<niu  a  putt  of  tlie  agute-myx,  it  is  called  eardoayt.  Fur  further  deUlU  upon  Geuu,  and 
the  art  uf  cutting  and  engraving  ihem.  see  LAPioaai. 

O^UUNUdY.  means  a  knowledge  of  the  structure  of  the  earth:  Qiuloot,  a  deacriplinn 
of  the  sume.  Ilie  diiCussioD  of  tLis  subject  does  not  Come  withui  tbe  province  of  tliia 
Dicll.«niry. 

Q^KilARDTS  ANHTDROUS  ACETIC  ACID.  Mix  perfoctlT  dry  fused  aceUte 
of  putuih  with  about  half  its  WGi)(ht  of  chluriile  uf  beniujle,  and  applying  a  gPiitU 
beat,  a  limpid  liquid  distils  over,  which  after  being  rectified  bos  a  cuiiiilalit  binl- 
ing  iH.iiit  of  2-79°  Frihr.,  is  lieavier  than  water,  with  which  it  does  nut  mix  till  after 
it  has  be«i  ajplaled  wilh  it  lot  •ooie  time.     It  dissolve*  •(  mce  in  hot  water,  brmlof 


»  hydnted  wselio  wid.  lU  compoMtioo  »gr«»  psrfectly  with  tlw  stomlii  tmmban 
8«e  koto.  AcRia 

GERMAN  SFLTEIL    See  Ilia  latter  end  of  the  uticle  OorPim. 

GERUINATIOIf ;  (Ku.  Uid  Ft.;  Da*  Kriinen,  Qem.)  ia  Ibe  fint  epnniliiig  of  ■ 
•eed  sfler  it  in  •own,  or  when,  after  Bleeping,  it  i*  aprpaJ  upon  the  malt  floor.     See  Bm. 

010  MACHINES,  >ra  rotatorj  druin>,  mouDled  with  thiitlea  or  wire  teeth  fm 
t«BEliD|t  clolh.     See  Woollk*  M*HiirAiniEi. 

GILDING  IBorure.  Fr. ,  VtrgolJung.  Oerm.) ;  i»  th«  art  of  coating  mrfaees  wilk 
a  thin  film  o,"  goIH.  For  a  full  dlMussion  of  thii  aubject,  >ee  Gold.  Mr.  ElhiogtoQ, 
gilt  loy  maker,  ubtnined  a  patent,  in  June.  1B3R,  for  gilding  copper,  hrata,  Ac,  bv 
meant  at  |M>ta*b  or  soda  combined  with  farlxinic  add,  and  with  a  lolutinD  of  gold. 
Di»i>lTe,  Myi  he,  S  oa  troy  of  fine  gold  in  62  ol,  avoirdupoli  of  nitro- muriatic  uid  of 
the  fclliiwing  proportions;  Tii  21  oi.  of  pure  nitric  aciii,  of  apec.  grav.  1-48,  IT  oa. 
of  pure  muriatic  acid,  of  apec  grav.  I'lS;  with  M  ox.  of  diatilled  water. 

The  gold  bring  put  into  the  mixture  of  acida  and  water,  the^  are  lo  be  healed  is 
a  glaw  or  other  owvanieDl  v6ne\  lill  the  gnid  ii  diuolved ;  and  it  ii  usual  to  eaotinue 
the  application  of  heat  after  thia  ia  effected,  until  a  reddiih  or  yellowiah  Vapour  ceaMa 

The  clear  liquid  ii 
appears  and  reiulta  froi  ,  .  _  . 

gold.  The  clear  liquid  ii  to  be  placed  in  a  auiuble  Teasel  of  etone;  polteir  ware  u 
preferred.  Add  to  the  solution  of  gold  4  gallooaof  distilled  water,  and  SO  poundaorUeai^ 
Donate  of  potash  of  the  best  qnktil;  g  lei  the  whole  boil  Duderaleij  far  two  boon,  lb* 
mixtore  will  then  be  readf  for  ok. 

•  The  articles  to  be  ttildeil  haring  been  Grsl  perfectly  cleaned  fiom  acate  or  grease,  Ihej 
Ue  tc  bciuspended  on  wirn,  eonreniFBtiy  for  a  irorkmsa  to  dip  them  in  [he  liquid,  whid 
is  kept  buiting.  The  time  required  for  gildiog  anj  particular  article  wilt  depend  on  dn- 
cnnislances,  partly  on  the  quantity  of  gold  remaining  in  the  liquid,  and  partly  on  [be  tiu 
and  weight  al*  the  ariicle  {  but  a  little  prieliee  will  readily  give  sufficient  gutdanee  lo  the 
workmen. 

Supposing  the  ailicirt  deeired  lo  be  giUed  be  brmsa  or  copper  buttoni,  or  amall 
■nicies  for  gill  toys,  or  ornaments  oT  dress,  ■'  b  ai  ear-rings  or  bracelets,  a  conaideiablt 
Damber  of  which  may  he  strung  on  a  hoop,  'i  hendcd  piece  of  cojipcr  or  bniss  wire,  and 
dipped  into  the  vetsel  containing  the  'boiling  lk|i' jl  above  described,  and  moved  Ihereia, 
the  requisite  giUing  will  be  gEuerally  obiaincd  in  from  a  (ew  seconds  to  a  ninatei  ttix 
h  when  the  liquid  is  in  the  coadition  abore  described,  and  depending  on  the  quatily  of 
the  gilding  desired ;  hut  if  the  liquid  has  been  used  some  time,  the  quantity  of  gold  will 
be  lessened,  which  will  vary  the  lime  of  operating  to  produce  a  given  efleel,  or  the 
color  required,  all  which  will  quickly  be  ohserved  by  the  workman;  and  by  notial 
the  appearance  of  the  articles  from  time  to  time,  he  will  know  when  the  desired  utjeet 
it  obtained,  though  it  ii  desirable  to  avoid  at  much  as  postible  taking  the  articles  out  of 
the  liquid. 

When  the  operation  i*  completed,  the  woilcinan  perfectly  washes  the  articles  so  ^Ided 
with  clean  water;  they  may  then  be  submilled  to  the  usual  process  of  coloring. 

If  the  articles  be  east  figures  of  animals,  or  otherwise  of  considerable  weight,  compared 
wHh  the  articles  above  mentioned,  the  lime  required  to  perform  the  proeeaa  will  be 
greater. 

In  case  it  is  desired  Id  produce  what  is  called  a  dead  appearance,  it  may  be  perlbnned 
by  several  processes :  the  one  usually  emplojed  is  to  dead  the  articles  in  the  proeeia  of 
cleaning,  as  practised  by  brass  fonndera  and  other  trades;  tl  is  pnxinced  by  an  add,  pre- 
pared for  that  purpose,  sold  by  the  makers  under  the  term  "deading  aquafortia,"  which 
Is  well  understood. 

It  may  also  be  produced  by  a  weab  solution  of  nitrate  of  mercury,  applied  lo  Ika 
articles  previous  to  the  gilding  process,  as  is  practised  in  the  process  of  gilding  with 
mercury,  previous  to  spreading  the  amalgam,  but  generally  a  mnch  weaker  sulnlion;  or 
the  articles  having  been  gilded  may  t>e  dipped  in  a  solution  of  nitrate  of  mercury,  and 
submitted  to  heat  to  e«pel  the  same,  as  is  practised  in  the  usual  process  of  gilding. 

It  is  desirable  to  remark,  that  much  of  the  beauty  of  the  result  depends  on  the  Well 
cleaning  of  the  articles,  and  it  is  better  to  clean  them  by  the  ordinary  processes,  and  at 
once  pots  them  into  the  liquid  to  be  gilded.     See  Gold,  towards  the  end. 

GIN,  or  Gentea,  from  Crentnrc  (jnniper),  is  a  kind  of  ardent  spirits  mannlkctored  in 
Holland,  and  hence  called  Hollands  gin  in  thia  country,  lo  distinguish  it  from  British 
gin.  The  materials  employed  in  the  distilleries  of  Schiedam,  are  two  part*  oT  nnmalted 
rye  from  Riga,  wc^hin;  about  51  lbs.  per  bushel,  and  one  part  oT  irjilled  bigg, 
weighing  abo.;!  37  lln.  pel  bushel.  The  mash  tun,  which  serves  also  as  the  Termenting 
ton,  hat  a  capacity  of  nearly  TOD  gallons,  beii^  abont  five  feet  in  diameter  U  the  mool^ 
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trntbeT  nanowar  at  tlia  bottom,  and  4^  bet  deep ;  the  atirring  appaTstua  »  an  oUow 
neUngaiAr  iron  grid  madtt  AM  to  the  end  of  a  wooden  pole.  Abiiut  a  barrel,  ^  Si 
inlkns  of  water,  U  ■  temperature  of  from  lflS°  to  16S°  (tbe  farmer  bent  heiog  beet  for 
the  moat  bighljr  dried  rjre),  are  put  into  the  muh  tuo  for  everr  1^  cvt  of  melil,  after 
which  tbe  malt  i*  iDtrodneed  and  atirred,  and  lastly  tbe  Tje  !■  added.  Poirirfiil  agitation 
iniform  ;  a  prooea*  wliich  a  ngoraiia 


itiiw  in  the  courie  of  a  few  minutet.  Tbe  moulb  of  the 
idiatet;  covered  of  er  with  ean^aa,  and  furUier  oecared  bj  a  close  wuoden  I!d, 
to  oaofine  the  heat ;  it  i*  left  in  tbi<  itkte  for  two  boura.  Tbe  conlenrs  being  then  stirred 
up  once  more,  tbe  Inuupartif  spent  wash  of  a  preceding  nuubinj;  it  flrat  added,  and  next 
M  nucb  cold  water  aa  will  reduce  the  temperature  of  the  whole  to  about  W  P.  Hm 
beet  FUnder*  ;aut,  wUdk  had  been  braiuhl,  for  the  sake  of  carriage,  to  a  doughy  con- 
aistence  bj  prcasura,  ii  now  introduoed  to  ibe  amoont  oi .  i*  pound  tui  ererj  100  gallooa 
of  the  mathed  materiala. 

The  graivitj  ot  the  freal 

the  iermentalion  is  carried  __ 

tioD  is  Ihim  7  to  4  Ibe.,  that  ii,  the  spedfic  gravity  of  the  supernatant  wash  Is  torn  I-OOT 
t«  1-004. 

Thu  djstillers  are  induced,  by  tbe  scarcity  of  beer-barm  in  Holland,  to  skim  off  a  quan- 
tity of  tbe  yeast  from  tbe  rermeating  tuns,  and  to  sell  it  to  ihe  bakers,  whereby  tbay    . 
obstruct  materially  the  pmductioo  of  spirit,  though  they  probBibly  improTe  its  quality,  by 
preventingitsinipregnntioD  with  yeasty  particle*;  an  unpleawnt  reaullwhii^  seldom  fa^a 
to  take  place  in  tbe  whiskey  distilleries  of  tbe  United  Kingdom. 

On  tha  third  day  after  the  lermenling  tun  is  set.  tbe  wash  containing  tbe  grains  ia 
tnnahrred  to  Ihe  stitl,  and  oonverted  into  low  wines.  To  every  100  gallons  of  this  liquor, 
two  pounds  of  juniper  berries,  from  S  to  fi  years  old.  being  added  along  with  about  one 
qnarter  of  a  pound  of  salt,  the  whole  are  put  into  the  kiw  wine  slill,  and  the  fine  Hollaod 
■pint  is  drawn  off  by  a  gentle  and  well-regulated  beat,  lill  the  magnia  becomes  exhausted  ; 
tbe  first  and  the  last  products  being  mixed  tngelher ;  whereby  a  spirit,  2  to  S  per  cent 
above  our  hydrometer  proofs  is  obtaioed.  possesting  the  peculiar  fine  aroma  of  gin.  Ill* 
quantity  of  spirit  varies  from  IB  to  21  gallons  per  quarter  of  grain ;  this  large  product  beioff 
partly  due  to  tbe  employment  of  the  spent  wath  of  the  preceding  fermentation ;  an  add? 
tion  which  contributes  at  the  vme  time  to  improve  tbe  flavour. 

For  tbe  above  instructive  detaila  of  Ihe  manufacture  of  genuine  Hollands,  I  am 
indebtsd  to  Robert  Hare,  Esq,  furmerly  of  Underwood,  distiller,  who,  after  studying  the 
art  at  Schiedam,  tried  to  introduce  that  spirit  into  general  oonsumption  in  tbia 
eountry.  but  (bnnd  the  palBlea  of  our  gin-drinkers  too  much  corrapted  to  relish  ■• 
pure  a  beverage 

OINQEB  BEER.  Boil  AS  gollnns  of  river  water,  1}  cwt  of  tbe  best  loaf  ingar,  and 
^  lbs.  of  tbe  best  race  ginger,  bruised,  half  an  hour ;  then  add  tbe  whites  of  10  i^ga, 
beaten  to  a  froth  with  i  ouooes  of  dissolved  isinglus.  Stir  it  veil  in,  and  boil  30 
minutes  longer,  skimming  it  tbe  whole  time.  Then  add  the  thin  rinds  of  SO  lemoos, 
builir^  then)  10  minutes  more.  Cut  SS  lbs.  of  good  Malaga  raisins  in  bal^  take  away  the 
■tunes  and  stalks,  and  put  tbem.  with  the  juice  of  tbe  lemon,  strained,  into  Ihe  hogs- 
bead.  Strain  tbe  bot  liquor  into  a  cooler,  and  vhen  it  has  stood  two  hours  and  ia 
settled,  draw  it  off  tbe  lees,  clear,  and  put  it  into  the  cask;  filter  Ihe  tbtck  and  SU 
up  with  it.  Leave  tbe  bnn([  out,  and  when  at  tbe  proper  tranperature,  stir  3  quarts 
of  thick  fresh  ale  jeaft  well  rato  it;  put'oo  the  bung  lightly,  and  let  it  ferment  6  or  T 
days,  filling  up  with  liquor  aa  it  ferments  over.  When  tlie  fennentalion  has  ceased,  pour 
b  S  quarts  of  French  brandy,  and  S  ounces  of  Ibe  beet  isinglass,  dissolved  in  a  gallon  of 
the  wine ;  then  secure  the  bung  eSiBctually,  and  paste  paper  over  it,  Aa.  Keep  it  S 
years  in  a  coot  cellar,  tben  bottle  it,  using  the  best  ciK'ks,  and  sealing  them ;  and 
when  it  is  4  years  old  commence  using  iL 

OimilNO,  is  the  name  of  Ihe  operation  by  which  the  fflaments  of  ootloa  ara 
•eparable  from  Ibe  eeeda    Bea  Oottom  HiRunonTaK. 

'    QLANCS  COAL,  or  anthracite,  of  which   there  are   two  Tarietiei,  the  ilafy  and 
Oe  oHieMdai.    See  Aktbbaijitr  and  Piicou. 

OLASS  iVerre.  Fr.;  OIom,  Oerm.);  is  a  transparent  solid  formed  by  tbe  fusion  of 
■ilieeous  and  alkaline  mailer.  It  was  known  to  tha  PIxBniciana,  and  constituted  for 
•  long  time  an  exclusive  manufacture  of  that  people,  in  consequence  of  its  ingredients, 
natron,  eand,  and  fuel,  abounding  upon  their  coasts.  It  is  probable  that  the  more 
ancient  Egj'ptiane  were  onaoquainled  with  glass,  for  we  find  no  mention  of  it  in  tbe 
writings  ofHoaba.  Bui  according  to  Pliny  and  Strabo,  the  glass  worka  of  Sidoo  and 
Alexandria  were  hmous  in  their  times,  and  produced  beanliful  articlM,  which  were 
eat,  engraved,  gilt,  and  stained  of  tha  moat  brilliant  colours,  in  imitation  of  precious 
■tones.  The  Romattf  employed  glass  tut  various  purpoMS;  and  have  left  spedmem 
ki  HercnlaiMiim  ot  window-glita*,  whidi  most  have  been  blown  by  meibods  analoKoas  t> 
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the  mwlem.  Hm  Flmniciu  promuM  •sam  to  hava  baan  laamad  W  the  Crsmdera,  tad 
tnn*r>.'rred  lo  Vwiioe  ia  llui  18ih  cenlurj,  wliere  tivfj  war*  Inw  held  HCret.  uid  fonDed 
m  lucratiTo  commercial  monopotj.  Snui  sfler  Iha  miiUle  of  tbe  17tL  coitury,  Oolbait 
aariclied  Fraoee  with  tlie  t)^IW^  mirrur  gUv  msnuhctur*. 

Cliaaw  uiiitoubteJly  had  a  principal  tliara  in  (he  inventioo  n{  this  cnrinoa  fahriealioi^ 
bat  (liere  irare  circunwianciM  in  ihu  mnat  aneient  art<  likely  to  leiul  t"  it ;  inch  u  tha 
fluting  Hnd  vitriFjring  b»U  rpquired  fur  tlia  furmatiiHi  of  pottery,  and  fiir  the  extntetina  of 
tnetaU  from  their  ore*.  Pliuy  atcribea  the  origin  of  iiilaH  to  ihu  G>U<>win([  aocidaaiL  A. 
merrhaut  ship  iadeo  with  niitron  beinj;  drlTea  upm  the  CKUt  at  the  edihjiIi  of  the  riTar 
Belui,  in  tenipeituDu*  weaiher,  ihe  cie«  irere  compelled  tu  cook  their  victuala  adion^ 
and  hiLving  pkeeil  lumps  uf  tha  lulron  upon  the  utid.  a»  wippurtu  to  the  ketiles,  fiiund 
tu  thuir  iiirpriae  ruaMD*  of  irawparent  UiHie  anxiDg  (he  ciitih^  Tlia  mod  uf  thki  Nnall 
itreani  uf  Oalilee,  which  ruiu  Trum  ibe  fuut  of  Miwnt  Canuel,  wa*  in  ainMqainna  aap- 
pounl  til  po»eM  a  pt-culinr  virtue  fcir  making;  gtaia,  aud  continued  for  tges  to  be  aua){nt 
»tt«r  and  exported  to  distant  «uintriM  for  ihu  parpiife. 

Agricuta,  the  oldeat  aiitlior  vbii  haa  written  tedniiciilJy  upon  g^an,  deecrihei  funiaeaa 

-''  -xiKtute*  cloaaty  raeeiuhlin([  Umim  employed  M  the  preaent  day.    Neri,  Hudi^I, 

kel.  Putt,  Acbitnl.  anil  nume  other  cheiuisU,  have  ainee  then  cumpiweil  treatiua 

-^-   lubject;  but   Keri.   Boac,   Anite,   Liijwl,  and   AUut,  in  the  Encychipidia 

',  are  the  beat  of  the  iililar  authoriiieL 

The  wuidow-glaa*  manufacture  waa  Bml  be^un  in  EngUnd  in  ISSi,  in  Crati^ed  Tritn, 
LdihIiiuj  Hnd  fine  arUdeo  of  Bint-glaM  were  aorn  afterward*  made  in  ttie  ^"W  Uooa^ 
BtraoJ.  In  ISSfi  the  art  receiveiTa  great  improvement  from  Sir  Ruberl  ManMU,  by  the 
nM  of  coal  fuel  inalead  of  wood.  Hie  iint  ilieetii  uf  blmm  gla>4  fur  loohinv-Klaive*  and 
coach  wimtowi  were  made  in  IB78  al  Laiubath,  by  Venetian  artieana  etupluyed  uoder  tha 
patrooa)^  of  llie  Duke  of  Bucliiugham. 

llks  raiting  of  mimuplatea  was  cnmmenced  in  France  abonl  the  year  1B88.  hf 
Abrabnin  Tlierart ;  aii  inientiiin  which  gave  rise  eoon  afterward*  lo  the  eittabliduiient  ef 
the  celebrated  work*  of  St.  Oobaiu,  which  continued  fiv  nearly  a  oentury  the  aula  plan 
where  ihit  highly- priiad  object  of  luxury  waa  well  maila.  In  cheapaen^  if  not  in  excel- 
lenre,  Ihe  French  mirrur  plate  has  bean  fur  aome  lime  rivalled  by  the  Ei^liiih. 

Hie  analvtia  of  modem  rheiaial*.  which  will  be  detailed  in  the  anir'>e  uf  thi*  utid^ 
and  the  light  thrown  upna  the  manufacture  uf  glau  in  ceneral  by  the  accurate  meaaa 
now  poa:4Med  of  purifyuig  ita  aereral  ingredienla,  would  bare  bri>u|{ht  Ihe  art  long  aiDM 
to  the  highest  state  of  perfecliuo  in  this  ovuntry,  but  liir  the  vexBtiuui  interferaiioa  and 
obalruciiuiis  of  our  eiciiie  lairai 

The  re»earcheB  of  Benelius  having  reninved  all  donbta  emtoerning  tbe  aria  characlar 
of  ailica,  the  general  compnaitiun  uf  ^a>*  preaent*  now  no  difficulty  uf  coieeptMO. 
Thi*  *ubat>ince  omiaiala  of  one  or  more  aalla,  which  are  ailicatea  witli  bnaea  uf  p4aal^ 
Boda.  liiue,  oxida  of  iron,  alumina,  or  oxide  of  leail :  in  any  of  whidi  compound*  we  cm 
labatiiute  one  of  theae  bMe*  (or  anuther,  provided  that  one  alkaline  base  oe  left  ffibea 
in  it*  lurn  may  be  replaced  by  tlie  horadc  acid,  without  cauaing  the  glaa*  lu  loaa  ita 
principal  charactera. 

Under  the  title  glaaa  are  therefore  ennprehended  varimu  lubiitancea  fuaible  at  a  bi^ 
temperature,  aolid  at  erdinary  teniperalittCB,  brilliant,  generally  mora  or  leu  iranrparen^ 
and  alwHya  hriltle.     The  fuhuwing  chemical  dialributiun  uf  glattea  haa  been  propuaad. 

1.  S< >tu hie  glaaa  :  a  aimple  ailicale  of  potaah  or  auda;  or  Iwth  of  theae  aikaha. 

t.  Buliemian  or  cmwn  Klam :  ailicate  of  putart  and  lime. 

S,  Ciimmun  window  anj  mirrur  glam-.^ihcalauf  Boda  and  lime;  acmetimeaalao  of  potaJt 

4.  Butllu  glasa;  ulicale  of  auda,  hme,  llumiaa  and  iron. 
fi.  Ordinary  cryital  glaaa;  ailicate  of  potaah  and  lead. 

5.  Flint  ghua  I  ailicate  of  piitaah  and  lead  ;  richer  in  lead  than  the  preceding. 
1.  Siraxa;  nilicate  nf  potash  and  lead;  atilt  ridier  in  lead. 

8.  Enamel ;  ailicate  and  alaiinate  or  antinumiata  uf  putaah  or  aoda.  and  lead 

'Hw  glaases  which  contain  aeveral  heaee  are  liable  to  aufl^  dlObrent  change*  whea 
tbey  are  malted  or  eooled  aluwly.  The  ailica  ia  divided  amting  Uime  htaen,  (onuins  new 
eompiiunda  iu  deGnite  propurtiiHis,  which  by  cryalallizing  aepamte  fruin  each  other,  aa 
that  the  general  mixture  of  tha  ingredient*  which  oouatitula  the  ghua  ia  deatroved.  It 
become*  then  very  hard,  fiUoua.  opaque,  much  leaa  fusible,  a  better  eonduclor  of  deelii- 
dty  and  urheat;formiiig  what  Reaumur  alyled  ilmlnjt«d  glaa* ;  and  what  ia  called  aftac 
him  Reaumur'*  porcelain. 

Thia  altered  elaaa  can  atwaja  be  prodoced  in  a  more  or  leea  perfect  ■tafe.  by  tnelUBg 
the  glaaa  and  allowing  it  In  Cuul  yery  *lowly ;  or  merely  by  hearting  it  to  the  aoflening 
pitcli,  and  beeping  it  at  ihia  heat  fur  *nme  liine.  lis  pruceaa  eucoeed*  beat  with  IM 
moat  complex  vitreoua  cumpoundi,  anch  as  bottle  glaaa;  next  with  o^inary  windo* 
glau ;  and  laatty  with  glaaa  of  pnta>>h  and  lead. 

nua  property  ought  tu  he  kept  couai^tly  in  view  to  iMiin&etnriDg  gliM.    It  abawa 
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vfj  in  iui]iii^  boltiM  ira  (tmuld  fHsbinn  Arm  u  qnielcljr  m  pa»ib1e  vitli  tba  aid  ot  k 
mould  and  rehi«t  tbem  as  Keldrnn  m  may  he  ibaululcly  iirCiflitarr.  If  it  be  often  healed 
Wld  niult^  the  gltn*  lote*  ill  duclilily,  beeuinm  ivfractorv,  snJexliibita  n  muliltudu  of 
Mtinj  ^ruiulniions  lhrau|^int  its  eiib<uiK«.  Wban  cumne  gintt  it  wurbeJ  at  the  enamsl' 
ler'a  lamp,  il  ia  up!  to  chmijfe  ibi  nature  ia  the  lame  vtj,  it  the  TTurbtuaii  be  nut  quick  and 
eiprrt  at  hia  butuNne. 

From  thtw  fiictj  v«  perceive  the  importanoo  of  makinjir  a  careful  choire  of  the  glut 
intended  to  be  norknl  in  conaidrraUe  mams,  uich  a^  tlie  Iafkc  object  |;1s»sp«  of  lele- 
■Copee ;  as  Iheir  nnneiiling  reoiiire*  a  very  iliiv  prueeaa  uf  rerrigeratmn.  which  ia  apt  la 
eiin«e  deviirilitHl  apenfai  and  etantlt.  For  Mich  purpnw*,  tliwefore,  mi  ntlier  ppeciai  of 
^ue  ia  well  ailnpted  except  tlinC  vilh  basia  of  potash  and  leiul ;  or  lliat  with  ba«i<  of 


n  the  b«»l 


they  eiioi 


Flint  gla* cwta. 

Buttle*,  Krero  or  oammon    -     Cwta. 
PkKKlan vklue 
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D  the  year*  ending 


Impnrta  aud  eiporta  of  (llan  of  Fureign  and  CuIuuIaI  produc 
raprclively  Blh  January,  tSSl  and  tSSS: — 

Window  glaiu,  not  needling  ^  of  an  iiidi  Ibick,  and  iliiides  and  cylindcn :  imnorb^ 
3I,nlS  cwta.  and  1!,3£B  cwU  ;  export.,  11, M4  cwt&  and  i,0GB  owts.;  duty  oo  importa, 
I^SGIICind  1,B77(. 

All  gla«  excwdir^  |  nf  an  inch  thick,  all  ulrered  w  potiahed  glass  of  whatarcr  Ihick- 
neu:  import^  lt2fiVi  aq  fL  and  1T8.98S  aq.  ft.-,  ezpurta,  BifiISS  aq.  ft  and  86,BIM) 
aq.  ft. ;  dut^  reucivMl.  1,840/  and  iSllL 

White  fluit  glaaa  good,  (ezcepi  butllea)  nni  cnt,  engraied.  or  otherviw  orDamented : 
imports,  HG.S4II  Iba.  and  1()S,002  lb.. ;  expurta^  TO.SSO  lb.,  and  6S,7II8  lb*. ;  duly  rMWi*ed, 
10  W.  and  liiSl. 

Alt  flint  cut  glaM,  flint  coloured  glaaa,  and  &niy  ornamental  glaaa:  imporia,  880,981 
IbL  and  083,1111  Iba.;  expurta,  1B7,£0»  Iba  and  166,948  Iba.;  duty  nd^ved,  bfiiSl, 
and  4,4Mf. 

OLASa-UAEIKa,  getural  prinapin  of.  OUaa  may  be  defined  in  technical  pbraa^ 
oIoKy,  to  be  a  iranapannt  Iionuigeneous  cumpnund  tarjaed  faj  thu  fuunn  iif  ailiea  with 
cai&i.  of  ihs  alkaline,  earthy,  or  common  metala  It  i.  uauolly  cutnurlea^  and  thoa 
nwenihlea  ruck  cryatal,  but  ii  oeCBUonally  atained  br  accident  or  deMj^n  with  cohiured 
metallic  oxide&  At  commoa  lemperaturea  it  ia  hard  add  britite.  in  thick  pieoet;  in  thin 
plate,  or  threadi,  flexible  and  elaatic;  eoaoraa  when  struck ;  ftacture  cuncliiiidal.  and 
of  that  peculinr  iuatre  called  Titraouai  at  a  red  beat,  becoming  Mift,  ductile  and  plaMin 
"---  'ei  glaa.  pruperlr  ao  called,  other  budiaa  are  capable  of  enleTiiiE  into  vitreuua  fusion, 
H^horic  acid,  horadc  acid,  aracnic  acid,  a»  aba  certain  metaOie  oxides,  a.  uf  lead, 
ntimnny,  and  aeTeral  chloHdeai  aooM  of  which  are  denominated  glaaNM.  Impura 
and  opaque  Titrifiirm  maaeea  are  callod  .lag.',  auch  are  the  pruduetioo  uf  bloat  irun  fui< 
nacea  and  many  metatlurgic  operationa. 

Bilica,  fcirnier];  styled  the  earth  uf  flinta,  vhicfa  cooatitutea  ths  bapii  of  all  onmmenaal 
glaas.  ia  inruaible  by  ilxelf  in  Ihe  ainingeat  Are  of  uur  furnace*;  but  ita  vitrenii*  fasion  it 
eB.ily  rffeclal  by  a  competent  addition  of  potaah  or  aodo,  eitlier  alune  oi  mixed  witji  Uitw 
or  lithni^.  The  silira,  wliich  nuy  be  regarded  aa  belonging  to  Ihc  cluw  of  adds,  cum- 
bine*  at  the  brat  nf  tusinn  with  tbe«e  baae*.  into  laline  eunipouiul* ;  and  bence  glaw  may 
be  viewed  a.  a  aillcate  uf  ct-rtain  oxlilea,  in  which  tlie  acid  and  the  boaes  eiist  in  t-quiva< 
lent  pro[H>rliiinii.  Were  the»e  pniportinni^  or  the  quantities  u!  the  bases  whieh  rilica 
requirtv  fi>r  ils  aaluration  at  tlie  nielting  puint,  einclly  aacrrtaiued,  we  mi)iht  readily 
determine  berimhand  the  beat  pnipurliuiia  of  materials  for  the  g'ain  nianuhiclure.    But 


11  pluHphori 


H  haae<,  We  muat,  in  ihe  | 


r  of  (lur  knuwleilge,  r^ihue  til* 


prupnrliiMw  ratlier  by  praclire  liian  by  llirory,  though  the  latter  may  rlirow  an  iodireel 
light  upon  the  auhJNit.  Fur  exiiniple,  a  good  niluurlesa  i^laei  has  bei-n  found  by  analyM 
to  oonust  of  ^i  parti  ut  silica.  )S  piim  i^  potasl^  and  10  parts  nl  lime,  in  9B  pnrta  If 
we  reduce  these  nunihera  In  the  eouivolent  lalioa,  we  abaU  have  llui  fuUowii^  n  ~*^~  ~ 
taking  the  aUnuic  wcighia  a.  gi*«u  by  T       " 


..jogk- 
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Tliii  KlaM  wonld  IhereraK  hnt  b««n  protcblf  beiler  eompoanded  wllh  Ihe  JMt  Mtmit 

Cpnrtiont,  to  which  it  nnrlr  apprMchn,  rii.  71'49  liliet,  H-SI  poluh,  ud  8*64  Hae^ 
tai  oflhou  tiTFB  ilMiTe  at  iu  sctD^l  conililneDti. 

Tbe  pmpDrijiiDi  ia  which  nlica  untie*  with  lh«  tDnline  Knd  other  oTjdM  an  no- 
diAed  bf  the  temrenlnre  ■■  above  gt&ted;  the  lower  the  hral,  the  leM  Klic*  will  enter 
iato  the  ^lur,  and  the  more  of  the  bm  wiEl  ia  genenl  be  leqaired.  If  ft  glaw  which 
Mnttini  ftn  eiem  of  alkili  be  eipcwed  to  a  Dmch  higher  leoipervtnre  than  that  of  in 
fiMmatkHi,  a  ponioD  of  the  bate  will  be  lel  free  to  act  npoo  ihe  materials  of  Ihe  earthn 
pot,' or  to  be  diitipated  in  rtiniet,  nnlU  taeh  a  litieate  mnaini  ai  to  constilnle  a  per- 
naneal  glao  eorrespandiBs  to  that  tFmperalare.  Hence  the  tame  miilure  of  TitriSabla 
naitrlals  will  yield  very  dlBcTcnt  reculu,  according  to  the  heat*  in  which  ii  i»  fuied  and 
worked  in  the  glaiw-honae  t  and  Iherefore  the  compOfilion  ahonld  alwiy*  be  rererrible  lo 
the  piiog  of  Ihe  famace.  When  a  apeciei  of  glasi  which  at  a  high  tempeiatare  foraKd 
a  tranaparcnl  combination  wilh  a  coDuderable  qnaatily  of  lime,  i*  kept  for  postr  tine  ia 
runon  at  a  lower  tetnperalare,  a  portion  of  ibe  lima  anile*  with  the  ntica  into  anolber 
combiaiiion  of  ■  ■emi-nireon*  or  even  of  a  atonj  aipect,  k>  u  lo  tpoil  the  tranipamey 
of  Ibe  glan  alt<9ether.  There  i*  probably  a  lupersilictte  and  a  tnt^ilicalE  formed  ia 
■nch  canei ;  the  lallcr  being  much  the  Dwre  foiible  of  the  Iwo  eomponnd*.  The  Rcan- 
■nlr^  porcelain  produced  by  eipoaing  bMlle  gh*i  to  a  red  heal  for  SI  faonn,  ii  an  exaai- 
ple  of  thi*  tptcit*  of  Tilreoo*  change,  in  which  new  afBnilie*  are  exercised  at  s  lowei 
temperature.  An  eieeti  of  tilica,  eanKd  by  Ihe  volatilization  of  alkaline  matter  with 
lw>  unmg  £ring,  will  bring  oa  lifDilaT  appearance*. 

Tbt  aprcific  gia*ity  of  glut  Tarin  from  23  to  3-6.  ThalofleaBt  tpeciEc  gnvity  eoa- 
•illK  of  merely  uliet  and  potaih  fmed  togelheri  that  with  Ihne  i*  pomewhal  draier,  and 
witk  oiydt  of  lead  denter  itill.  Plate  glan  made  from  silica,  loda,  and  lime,  has  a  qieei- 
lle  rravily  which  varie*  from  !-50  to  2*6  i  crystal  or  flint  glan  from  3-0  to  3-fi, 

The  power  (MT  glaM  to  retitt  the  aciion  of  water,  alkali^  acids,  air,  and  light,  i*  ia 
general  ihe  greater,  the  higher  Ihe  lemperalare  employed  In  iis  mannfactnre,  Ibc  smallei 
the  iMnportion  of  iu  flaxes,  and  the  more  exact  the  equirnlent  ratio*  of  ils  eonslitaenls. 
When  glan  eaoiain*  too  mneb  alkali,  it  Is  partially  tolahle  in  water.  Host  crystal  dasi 
Is  aCTeeted  by  baring  waler  boiled  in  it  for  a  eontiderable  time  g  bnt  crown  glass  being 
poorer  in  alkali,  and  eonlaisiog  so  lead,  realil*  that  acttoa  mnch  longer,  and  is  Ihcrcfbre 
better  adapted  to  chemieal  opciMloBa.  Tbe  affinity  of  glat*  Ibr  water,  or  iu  hygToq>etrie 
atliaclioD,  i*  alio  proportioaal  lo  the  qtttnlily  nt  alkali  which  It  eontaia*.  In  gtseia] 
also  polaakglas*  i*  more  apt  !a  became  damp  Ihaa  soda  glass,  agreeably  to  the  rvepectirc 
kygronetric  properties  of  Iheae  two  alkalu,  aad  alio  to  Ibe  smaller  proportion  of  ndi 
(baa  of  potash  reqaisite  lo  fbnn  glass. 

Air  ud  light  operate  npon  glan  pnbMj  bj  Ibeir  ozydUii^  property.  Bhiiata  at 
-greeaish  eolored  gla*ae*  beccme  by  otpoanre  eolorlees,  ia  eonseqaenee  aBdoabt- 
edly  of  the  pennydiiemeni  of  the  iron,  to  vboea  protoxyde  they  owe  their  liai; 
«lb(f  glasses  beMtne  par  pie  red  from  tbe  pennydiiemeni  of  the  manganese.  The  glaaei 
which  conlain  lead,  saffer  another  kind  of  cha^e  in  the  air,  if  snlphareted  hydrogc* 
ba  present ;  Ibe  oiyde  of  lead  ia  coaverled  into  a  sniphnret,  with  the  effect  of  rendering 
tbe  inrfbce  of  the  alas*  opaqne  and  irUeteent    lite  note  lead  is  in  tbe  glass,  the 


the  inrfbce  of  the  glass  opaqne  and  indeteent    T 
^tiidier  doe*  Ibis  iridescenea  snpemne.    By  boiliBg 


entraled  snlphnrie  acid  in  a 


Tbe  bfitlleBew  of  nDaiwealed  glass  by  change  of  teinpcralnre  it  soznetime*  Toy 
fnal.  I  have  kM)wn  a  Ibidi  tcsscI  to  fly  by  TieiisiRMlea  of  the  almospbere  alone.  TlM 
deAct  may  be  corrected  by  slowly  heating  the  resiel  in  lah  water  or  oil  to  the  bighcM 
pitch  consistent  wilh  Ihe  nature  of  ihe«e  liqaids,  and  letting  ii  cool  very  slowly.  WKhin 
the  limiu  of  that  range  of  heat,  il  will,  in  conseqneace  of  Uus  treattDeB^  bear  allemaiiims 
af  lempeiatnra  wiihoot  eraeldBf  af  bijbre. 

It  ba*  bee*  said  thai  gkws  made  fhn  silica  and  alkalis  akoe  will  >ol  resisi  ibe  aeliM 
at  water  bnt  that  Ihe  additioB  of  a  lilDe  lime  it  necessary  liir  Ibis  eflecl.  In  general 
too  pari*  of  qnartMsa  sand  require  83  parts  of  dry  carbonate  of  soda  for  their  Tiirifla- 
tion,  and  4fi  parts  rfdrj  carbonate  «f  potash.  Bat  lo  make  nnebangeable  alkaline  glus, 
•specially  with  potash,  a  smaller  qoaalKy  of  this  Ihaa  the  above  shoaU  be  used,  wilh  ■ 
mry  rbtcal  beat  A  small  proportion  of  lime  inereasei  the  deosily,  hardneiis,  and  Initre 
of  glass ;  and  it  aids  in  decomposing  Ihe  alkaline  aulphates  and  mnrialcs  always  ptocal 
M  tbe  pcarlash  of  eommcree.  From  7  lo  30  parts  of  dry  slaked  lime  have  been  added 
tx  100  of  ailica,  with  adfantge,  it  is  said.  In  some  Gcmon  glss*  maaafaclodea,  wbete 
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the  alkaluie  matter  ia  todm  ;  for  poluh  don  not  mvunilate  well  'wjtli  the  celeireoiu 
euth.  , 

In  maajr  g]at»  worki  on  the  CDDtinent,  wlphate  of  loda  ia  the  rom  inder  which  allMlint 
Duller  ia  introduced  into  glan.  Tbta  salt  rrqnirea  the  addilioo  oT  8  per  cent,  of  ehw- 
coal  to  dreompoie  and  diaaipate  ttt  acid )  a  reaolt  which  taliea  place  at  a  high  heat,  with- 
ODt  the  addition  of  ^n;  lime.  SS  poanda  of  qmrti'nad,  44  pounda  of  drf  glanber  aalt 
■od  3  pound*  of  ehareoal,  properlf  mixed  am'  f\i»d,  aSbril  a  limpid,  flaeDt,  aad  workabla 
glaH  I  with  Ihe  addition  at  17  ponnda  of  limt  the«e  materiala  Tiue  nwre  readil;  into  a 
plasiie  man.  If  les*  earbon  be  added,  Ihe  fun jn^eeomea  more  tediont.  The  two  foUow- 
ing  Ihnnulw  adbrd  good  gtanber  *«U  giMt. 

I.  2. 

Sand 100  SIhS 

Calcined  nlphale  of  toda       -        -  50  S8-8 

Lime 20  10-8 

ChuTMat 2'65  2-1 

The  flnt  miitnre  bu  been  proved  in  the  Ioo)tin«-glasa  mannfhetory  of  Ne^hani  near 
Vienna,  and  the  aeeond  bf  the  experimenta  of  Kim.  The  fnsiun  of  the  fint  reqoirea 
1%  oT  the  Mcond  21  honra.  The  blaiah  green  tin^e  which  the«e  olberwiae  beautiful  and 
br^iaul  glaMct  potaeas,  ii  not  remoTeablr  bf  the  ordlnar)  meaai,  anch  ai  msngnoeae  or 
anenic,  which  decolor  alkaline  glaa*.  When  thrinlphaie  of  *oda  and  charcoal  are  aied 
IB  amaller  proportiona,  the  giMt  become*  more  coloriesa.  The  tinge  ia  no  donbt  owing 
to  the  aolphor  combining  with  the  oi}de  of  aodituo,  ia  lome  soeh  waj  aa  in  the  pigment 
■Uramariiu. 

Bt  a  prop«r  addition  of  galena  (Ihe  native  aalphuret  of  lead),  to  flanber  aalt  andqnarta 
•and,  wiihuat  charcoal,  it  t*  latd  a  toirnhlj  good  erraial  gtau  may  be  fomed.  The 
tnlpharic  add  Of  the  salt  is  probably  eonycrted  bj  the  reaclioD  of  Ihe  iQlphiiret  of  lead 
into  BDtphutDas  acid  gas,  which  ia  diiengnged. 

One  atom  of  lalphnret  of  lead  =  1499-97,  i*  reiiiusitelodeeanpoBeS  atom*  of  mlphale 
of  toda  =  20T6.      It  i*  ttatedg  on  good  ■nlhorilj',  that  a  good  eolorlca*  g)a«*  may  be  ob- 
tained by  naing  glanber  wll  without  charcoal,  ai  b;  the  following  formala. 
Quarti-aand    -        -        -        .        100  poundt 
Calcined  glanber  aa]t        .        .  S4 

Line      -       .       .       .       .         SO 
Cnllel  of  ioda  claaa         -        -  12 

The  melting  heal  muit  ha  continued  lor  26^  honn.  A  imall  qnantttT  of  the  Mttd  il 
reserved  to  be  thrown  In  toward*  the  eonclnaion  of  iha  proee**,  in  order  to  lieilitaie  Iha 
expuliion  of  air  babble*.  The  above  miiliire  will  bear  tcf  be  t^anched  bj  the  additioa 
of  man^anrce  and  araenic.  The  decompo«ilioo  of  the  nit  is  in  this  ease  effected  by  the 
lime,  with  w.'-ch  the  sulphuric  acid  Srit  combines,  ii  Ih^n  converted  tnio  sulphurous  acid, 
and  dissipaled.  Glass  made  in  ibi*  way  was  found  by  analysl*  to  consiet  of  79  part*  of 
silica,  12  lime,  and  9-S  aoda,  without  any  trace  of  gypsum  or  sulphuric  acid. 

Glauber  salt  i*  partially  volatilized  by  Ihe  heat  of  the  furnace,  and  acts  npon  Ihe  arch 
of  Ihe  oven  and  (he  tops  of  the  pot*.  This  is  best  prevealed  by  introdnclng  at  flrst  into 
Ihe  pots  the  whole  of  the  salt  mixed  with  the  charcoal,  the  lime,  and  one  fourth  part  of 
the  aand ;  fusing  this  mixture  at  a  modcrale  heat,  and  adding  gradually  allerwanls  the 
remainder  of  the  sand,  increasing  the  temperature  al  Ihe  same  time.  If  we  put  in  the 
whole  ingredients  logcther,  aa  is  done  with  potanh  class,  the  sand  and  lime  soon  fall  to 
the  boitam,  while  the  salt  rises  to  the  surface,  and  the  combinaiioa  becomes  difficult  and 

Snlphate  of  potash  acts  in  the  same  way  as  sulphate  of  soda. 

Horiale  of  «oda  also,  according  to  Eirn,  may  be  used  as  a  glass  flux  with  advantage. 
The  most  snilable  proportions  are  4  parts  of  potash,  2  of  common  salt,  and  3  of  lime, 
■(TMably  lo  the  following  compositions : — 

1.  2. 

QnarK-sand 60-0  7S'l 

Calcined  carbonate  of  potash      •       •        IT-8'  19-J 

Common  salt      .....  8-I>    '  O'fi 

Lima  ......         13-S  14-8 

For  Ho.  I.,  the  melting  heat  must  be  10  hours,  which  turns  out  a  ver;  pure,  solid,  good 
gla«;  for  Nu.  2.,  SS  hours  of  the  furnace  are  required.  Instead  of  the  pota-h,  ginuber 
salt  nuy  be  BQhal.il Qted  i  (he  pmportiuns  bang  tlien  lO'l  glanber  salt,  fi'S  miuiale  uf  soda, 
Il-S  liiiie,  7S'l  sand,  and  1*S  charC'SL 

Tho  oxide  of  lead  is  sa  essential  conslituent  of  Ihe  dmsar  elasses,  and  biay  be  regarded 
SI  replacing  the  time,  so  Ri  to  fiirm  with  the  qaarti-sand  a  inicate  of  lead.  It  aaaiinilates 
best  with  purified  pearl  asb,  en  aceomit  of  ttie  treadom  of  this  alkali  from  iron,  which  ia 
rreaoit  in  meet  sooan 


It*  BtoBie  ooaatilutioo  mtj  tw  wpr— totod  ■■  bUmfa^ 


1                a    ItH-B 

1                         3B         S»(H) 

Q>«MMlM. 

A»lj«. 

Silicic  M3)d 

OKtUB«fi«uJ 

TouA 

OxidM  of  inc.  md  musncM 

28<8 
12-13 

60-SO 
SB.» 

1-40 

MSI'S 

lOOOO 

lUCHK) 

Tha«baTe  uiklynii  bj  Bertbiar  raiatM  to  a  apedmr-  of  Ibc  be>t  Englith  erjsUI  g\Mm, 
perfectly  ooluurlsiw  bdiI  frre  frwu  ur-bubbicc  lliii  dad  df  gUM  majr  howevar  Uk« 
Mverol  diRtireut  propiTtimu  of  putMll  uhI  *iliea  to  tlw  nxida  of  lawL 

lis  oinipn«ittoii  of  mirror  plate,  ai  uul*  on  itie  OunUneDt,  >•  ai  fUlowa : — 
Wliito  quarci  MTMi  .....  SOO  pomdi 

Dry  euUnatti  uf  uda        .....  loo 

Linw  dated  in  Uw  air        ■  4S 

Cullet,  IT  olJ  gl»"» 800 

The  nianganew  »huuld  not  aicwd  onc.b«1f  per  cont,  of  the  wcigbt  of  aoda. 
Optical  Kiasi  requirca  In  be  mada  vitli  Tw;  peculiu'  care.    It  ia  of  two  different  kindi; 
namely,  cnnm  gltut  aod j(i»J  gioMt.   Tbe.Iatlcr  ountaini  a  oocuiderable  pnq»nioii  of  itad, 
in  uriicr  to  «ive  JL  ao  inereaMHi  diaperiive  paver  upuo  the  raji  of  light,  io  propoitka  (• 
ill  roean  refract!  <re  powat. 

Optical  cniwD  gLua  abnuld  be  perfecllj  limpiil,  and  have  ao  little  colour,  tbat  a  pratlj 
Ibick  piece  of  it  may  giie  no  appraoiabie  tiiipi  to  Uie  raya  of  liglit.  It  abould  be  exempt 
fhiu  Uri«  or  laiu  aa  well  a*  air-butiblea,  and  have  nut  the  alij^litMt  dvgree  of  milkiaea, 
It  dmulU  moreover  preaerra  thwe  (jtialitiei  when  worked  in  euaiiderabic  quaatitaei. 
PiitMh  i*  preferable  to  aoda  for  niakiif  optical  eruwn  gliuii,  becaujie  tbe  latter  alkali  ia 
apt  In  make  a  glaaa  widch  devitrifiea  and  bedanea  upaleacent,  by  loog  eznoaare  to  beat 
in  the  annealiug  priicei*.  A  aimpla  polaah  silinaCe  wuutd  be  free  from  ikia  defect,  bat 
it  would  be  toil  attractive  of  luiiature,  and  apt  U/  denmipose  eventuBlly  by  the  bamidJtf 
of  the  atDioapliere.  It  abould  therefore  contain  a  amall  quantity  of  fimr,  and  a*  liltb 
potaah  aa  aufflcM  fur  making  a  perfe»  glau  at  a  pretty  lilgti  tempenUura.  It  i*  probably 
owiiw  to  tbe  high  heata  Uaed  in  tin  Eiigliah  miwn  glaaa  norka,  and  the  moderate  quantin 
of  al&ali  (wida)  which  ia  employed,  that  our  crown  glaaa  haa  been  found  to  anawer  ao  w^ 
tat  optical  purpoMa 
Tbi  luUuwiiig  recipe  for  crown  glaaa  ia  excellent : — 

11  atom*  of  ailica  (ti  1}  ■  -  .80 

1  carbuoate  uf  aoda     .  -  -  -  ■    U 


Biliotlaa  of  lime  and  faar/ta  per  ae,  or  aren  eombmed.  ai 
TJtrify  well  aloog  with  a  thud  ailicate,  audi  a*  that  of  aoda. 


eombmed.  are  very  refractoiy ;  bat  thoy 


PaacncAi.  Dxraiu  or  trc  Hajtsracrvax  or  Oum. 

The  Trnetiani  were  the  lint  in  modem  timei  who  attained  to  any  degree  of  ezcclkMi 
in  the  art  of  working  ilaaa,  hnl  the  French  became  CTenluatly  ao  tealooa  irf"  riTalliaj 
then,  particularly  in  (he  conslraetjon  of  mirrora,  that  a  decree  wat  inaed  by  the  coart 
of  France,  declaring  not  only  thai  the  iimnuraclure  nf  glaaa  shoald  not  derogate  Horn  the 
dignity  of  a  nobleman,  bnt  that  noble*  alone  i>hould  be  tnastrra  of  plaf*  works.  Wiibia 
the  list  30 or  foity  yein,  Great  Britain  tiai  made  rapid  adrancea  in  thi«  important  art, 
aad  at  the  preaenl  daj  her  pre.eminence  in  every  department  hardly  admita  of  dinpole. 

There  are  five  different  «peciea  of  glasa,  each  requiring  a  pecDliar  [node  of  fabrieatioa, 
and  peculiar  materiala  ;  I.  The  coaireal  and  riniplpal  form  of  ihia  maonraclnre  ia  Will 
glaaa.  2.  Neil  to  it  in  cheapnera  of  material  may  be  ranked  broad  or  wprtad  aiiajna 
poat.  An  improved  article  of  this  kind  ia  now  made  near  Birmingham,  nnder  the  aaiae 
of  Biiliah  or  German  plate.  3.  Crown  glaai  cornea  nril,  or  window  glaaa,  fonncd  k 
large  circular  platea  or  di*n.  Thin  alaaa  ia  peculiar  lo  Great  Britain.  4.  Flint  glaaa^ 
eryatal  ghtn,  or  glau  of  Uad.    5.  Plate  m-  fine  mirror  glaaa. 

Tbe  materials  of  every  kind  of  f  lanti  are  vitrified  in  pou  made  of  a  pore  reTracUHy 
day  ;  the  best  kind  of  which  ia  a  apecica  of  ahale  or  liaic  clay  dng  out  of  the  coaf-form- 
alion  near  SloutbridKC.  It  containa  hardly  any  lime  or  iron,  and  eonaicla  of  ailiia 
and  alumina  in  nearly  eqnal  proportion*.  The  maasra  are  earefolly  picknl,  brnahi^ 
and  gnnind  tmder  edge  iron  wheelt  of  eonaiderable  weight,  aud  titled  ihrongh  aiera 


OUS&MAKma.  IKM 

kavlnf  20  Mcihc*  in  the  aqniTB  isch.  Th'm  powder  ii  uiciitteDed  wllb  wmler  (brtt  hot), 
■ad  kn-'ided  bf  the  feet  or*  han-miU  into  ■  nnifurm  iinoolh  paste.  A  Um  body  of 
this  ilon^h  ihoiild  be  made  up  at  a  liinr,  aad  laid  by  in  ■  damp  cellar  to  ri)>en.  Pro- 
«iou<)y  lo  vurkini;  it  iaie  nhapv*,  ii  ihould  be  miied  with  aboiii  ■  (bunb  oTiu  weight  of 
Cfneiit  or  iild  pala,  graani  to  powder,  Ttaii  miitare  ia  (ufficientlf  plaitic,  and  being 
Im  roairaclile  bjr  heat,  rumu  more  tolid  nnd  dorabte  TCHela.  Gtasi-hoase  poll  haT* 
Uii^  figure  or  ■  tnincaled  cone,  with  the  nairow  end  undermost;  tboie  Tor  bottle  and 
winduw-ulnn  bein;  open  at  top,  about  30  incbca  diameter  at  bottom,  40  inches  at  the 
mouth,  and  40  inehei  deep;  bat  the  flint-^lata  puti  areerrered  in  at  topwilb  adamF-cij^ 
bavin;  a  moulh  u  Wie  tide,  by  which  Ibe  maleriali  arc  inlrodueed,  and  the  elast  ii  ex- 
InclFil.  BuHle  and  eruwn-bou«E  pots  an  Trom  3  In  4  inehet  thldc ;  Uune  Tur  dint-honsei 
ue  an  inch  thinner,  and  oT  proporttonaUy  •nmller  earacity. 

The  wcll-miied  and  kaeaded  doiigh  ii  fint  workui  npon  a  board  Fntc  «  eabe  for 
tbe  bottom ;  over  thii  the  sides  are  imiKd,  hj  byin^  on  its  rdses  rolls  of  ilay  nbore 
each  olbcr  with  mneh  manual  labor,  and  earefnt  condenaatioa.  The  clay  ts  made 
into  lumps,  is  equalized,  and  slapped  much  in  the.  tame  way  as  for  making 
PoTTur.  The  pots  ihut  TaaliiuDeil  mutl  be  dried  Ter;  prodeniiy,  first  in  ih« 
Blmoa(iherie  temperature,  and  finally  in  a  atoire  Soar,  which  ntnaliy  borrows  its  heat 
directly  Trom  the  ^lats-house.  Before  ttilng  tkt  jnlt  in  the  rnmsce,  they  are  annealed 
daring  4  or  0  days,  at  a  red  heal,  in  a  Mnall  reierberalory  vanll,  made  on  purpose. 
When  completely  annealed,  thej  are  iran^ferred  with  the  ulmoat  expedition  into  their 
seal  in  the  Gre,  by  meant  of  powerful  lo»n  laqMrted  on  the  axle  of  an  iron-wbed 
earria^  rmne,  and  tenoiaaljng  in  a  long  lever  Tor  railing  then  and  swinging  then 
ronnd.  The  pol-itlliKg  is  a  detperile  serrice,  and  when  untbiirully  condaeleil  withoni 
due  mechanical  aid),  n  the  n>rlom  hope  of  tbe  glass-riiunder. — QuafiM  Ipts  mitirrima 
■vidi.  'I'he  celebrated  chemist, Dr.  Irriae.eauihl  his  last  illness  by  asiiiling  imprudently 
at  lliis  Turmidiible  operation.  The  working  breast  of  the  hat  fiimace  must  be  laid  bare 
BO  as  IQ  opca  a  breach  for  the  extraction  of  the  faully  pot,  and  (he  insertion  of  Oie  fresh 
one,  both  in  a  state  of  brighl  incandescence.  It  is  frightTnl  to  wilnesi  the  eyes  ans 
fuming  visages  oTlhe  workmen,  with  the  bladtening  and  smoking  of  their  scorched  woot 
Im  clotbe*,  exposed  so  loni;  to  the  direct  radiations  oT  (he  Rame.  A  light  mask  and  tack 
drefis  conted  with  tinfoil,  would  protect  both  Hielr  faces  and  persons  from  any  aanoyance, 
■I  a  very  cheap  rale. 

The  ilali-hoBsef  are  ninally  built  in  the  fonn  of  a  cone,  from  AO  to  tOO  feel  high, 
and  from  50  lo  BU  fret  in  diameter  at  the  base.  The  furnace  is  contirucied  in  the  centra 
of  the  area,  above  an  arched  or  groined  ^llery  wbich  extends  across  the  whole  siiace,  nnd 
terminates  without  the  walls,  in  large  folding  doors.  Thts  cavern  must  be  suSicientlgr  high 
to  allow  laborers  to  wheel  odi  the  eiaden  in  their  burrows.  The  middle  of  the  vaulted 
lop  ii  lefl  open  in  the  building,  and  it  eoirered  over  with  the  grale-bara  of  the  furnace. 

1.  DalU  g/a<t.—The  boille-bimse  and  iu  furnace  resemble  nearly  jIg.  SOS.  The  fur- 
nace ia  usually  an  oblong  square  chamber,  built  of  large  Gre.brick<,  and  arched  over  with 
Gre-stont,  a  silicious  grit  of  excellent  quality  exiracled  from  the  coal  measures  of  New- 
eaiile.  This  furnace  standi  in  the  middle  of  the  area;  and  has  its  base  divided  into  three 
awnpartnientt.  The  central  space  ii  occupied  by  the  ftvale-barv;  and  on  either  tide  is 
the  platTorm  or  fire-brick  litgi  (neat),  raited  aboat  12  inebes  above  the  level  of  the  ribs 
upon  which  the  pots  rett.    Each  itt^  is  abont  3  feet  htt»4. 

In  the  tides  of  the  furnace,  semi-cirenlar  holes  of  about  a  foot  diameter  are  left  oppo- 
site to,  and  a  lilllc  ab-ive  the  top  of  each  pot,  called  working  holes,  by  which  the  work- 
men shovel  In  the  material*,  and  take  out  the  plastic  glass.  At  each  angle  of  the  rumaee 
there  is,  likewise  a  hole  of  about  the  some  size,  which  eammanicales  with  the  calcining 
furnace  of  a  cylindrical  furio,  dome-ahnped  at  top.  The  flame  that  escapes  froin  the  fouad- 
ing  or  pot-furnace  is  thus  economica^y  brought  lo  reverberate  on  tbe  raw  materials  of  Ihe 
bo4lle  glass,  so  as  lo  dissipale  their  carbonieeoas  or  volatile  imparities,  and  RHiverl  them 
into  a  frii.  A  boltte-honse  has  generally  eight  other  llnmaees  or  fire-arches ;  of  whid) 
til  are  used  for  annealing  Ihs  battles  «ner  Ihey  are  blown,  and  two  for  aanealing  Ihe 
pots,  befure  setting  them  in  the  farnoee. 

The  laws  of  this  connlrf  till  lately  prohibited  the  nte  for  making  common  battles  of 
mm  flne  materials.  Nothing  bat  the  common  river  Band,  and  toap-boilers'  waste,  was 
allowed.  About  3  parts  of  waste,  eoniisting  of  Ihe  insoluble  residnnm  of  kelp,  mixed 
with  lime  and  a 'illle  Miline  snbstance,  were  used  for  1  part  of  sand.  This  waste  was  Brat 
'of  all  calcined  ia  (wo  of  the  Gre  arches  or  reverberatoriet  reserved  lor  that  purpose,  called 
Ifac  coane  archei,  where  it  was  kept  at  a  red  heat,  with  occasioaal  stirring,  from  24  to  30 
hours,  being  the  period  of  a  journey  or  joumet,  in  which  the  materials  could  be  melted 
•nd  walked  into  boltlet.  The  roosted  soap-waste  was  then  withdrawn,  nnder  the  namt 
of  asbea,  fmm  its  arch,  coarsely  ground,  and  mixed  with  its  proper  proportion  of  sand. 
Thii  mixtnre  was  now  put  into  Ihe  Bac  arch,  and  calcined  during  Ihe  working  jonr. 
nej,  whieb  exlended  la  10  or  12  bear*.    Whenever  Ihe  pels  were  worked  oni,  tnat  IHl 


..jogic 
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«M  inmedialdr  tnBafbind  ialo  them  in  iti  iirnilcd  itale,  ind  tte  fimndinc  pnccM 
procecdrd  ailh  lueb  dnpauta  thkt  Ihi*  Gnl  eb*r^  of  Duftrial*  wu  cciin|>lptelT  melted 
down  iq  6  bfun,  m  tbal  ibe  poll  m^ht  admil  lo  be  filJ«d  Dp  UHin  with  ifae  Mcofld  chufe 
oCtrit,  which  wu  foHodtd  in  i  houra  more.  The  hnt  »u  bntklr  conliDunl,  and  in  Ifte 
eonne  of  Trnd  12  lo  IS  houn,  *eeording  lo  the  ftie  oT  Ihe  fMt,  the  qoalilT  oT  the 
latl,  and  Ihe  draught  oT  Ihe  Tiirnice,  (he  Tiirification  wM  complete.  BeTure  tdowin^  Ihe 
boltip*,  howeier,  (he  ilan  muit  be  left  (o  eeltle,  ind  lo  cool  down  lo  Ihe  bluwinR  coM- 
•iatency,  bf  (hutting  Ihe  mm  doon  and  feedii^  hole*,  to  ai  to  eicto'le  (he  air  Itvm  the 
dre-grale  and  the  intlom  of  Ihe  heartb.  The  glut  or  metal  become*  more  dniM,  and 
by  ila  lubaideDCP  throw*  up  the  foreign  lighter  earthf  lod  Mlirie  pialleni  in  the  rum  cf 
a  aeum  on  the  iDiftee,  which  i«  removed  with  tkirominn  iropa.  The  rnmaee  i*  dov 
eharved  wllh  eoal,  lo  enable  It  U  afford  ■  workina  heal  Dir  4  or  6  boarc,  al  Ihe  end  ef 
which  lime  nbrc  fnel  i*  cantioiul]'  added,  lo  pmeire  adequle  heal  for  HnilbiDg  tht 

IC  i*  hardlir  powibleloeonverin  wordi  alone  a  eoireet  ideaof  the  manipalatiang  neeea- 
WIT  («  the  fbruiatioDDTa  wineboKle)  bu(  a*  ihe  Diannlhclaren  make  no  mrtleij  of  Ihii 
maiter,  anr  penon  ma)'  luTe  an  opportnnitT  or  inspecting  (he  opcrB(ion.  Six  people  are 
employed  al  Ihii  tadt ;  one,  called  ■  ^iherer,  dipa  (he  end  of  an  iron  (obe,  abont  Stc  (eel 
Ions,  prerioualr  made  red-hot,  into  the  pot  oT  melted  intat,  Innii  Ihe  rod  nrnnd  m>  ai  lo 
lurround  it  with  flaai,  lifti  it  out  to  cool  a  Utile,  and  then  dipt  and  inmn  it  ronnd  a^ia; 
and  10  in  eueeeMioa  lill  a  ball  ia  funoed  on  iti  end  enfficient  to  make  Ihe  required  botUe. 
Be  then  hand*  it  Id  the  blower,  who  iplla  the  plailic  Inmp  of  RlaM  on  ■  fmovth  iloae  er 
eaauiron  plate,  till  he  bring*  ii  to  (ne  Ter;  end  ot  the  tubei  he  neil  introduces  the 
pear-ehaped  ball  in(o  an  open  bra*a  or  cai(-iroa  mould,  >hala  this  lather  by  prcnini!  a 
pedal  with  hi*  Tool,  aad  holding  hi*  lube  terticall]',  blow*  Ihrongh  it,  ao  ■*  lo  expand  ihe 
cooUhi  tlaia  ialo  Ihe  form  of  lbs  monld.  Whenever  be  lake*  hi*  fool  from  the  pedal-lever, 
Ihe  monld  (poBlaneoualr  open*  oat  into  two  halTe*,  and  fall*  ■*ander  bj  it*  botlnm  hinge. 
He  Ihed  lifts  the  bottle  np  at  the  end  of  the  rod,  and  iranafeii  11  to  ibe  finhiher,  wbo, 
lOMcbinc  the  |la*«  tube  at  Ihe  end  of  the  pipe  with  a  cold  Iron,  crack*  off  the  boille 
emoolhlT  at  it*  fuanlfa-ring.  The  fiaithed  boitte*  are  immediately  piled  np  in  Ihe  hoi  an- 
nealing arch,  wbere  ihey  are  aflo'wanl*  allowed  to  cool  *lowly  tix  24  houra  al  leaiL  See 
BoTTLi  Mould. 

2.  Bnai  or  ipnad  tmKdow^laa. — Thi*  kind  of  glaa*  i«  called  tajtrim-  windoir.^«se, 
N  ihi*  cunnlfT,  becante  coane  in  leitnre,  of  a  wavj  wrinkled  tnrfaee,  and  yttj  cheap, 
but  on  the  Caolinent  iprtad  window-glan,  being  made  with  more  care,  it  mneh 
belter  Ihan  oura,  though  ilill  far  inferior  in  tianipRrency  and  iwlifh  lo  crown  glata, 
which  ha*,  therefore,  nearlj  aipeneded  it*  b*«  amoaa  u*.  But  Meur*.  Chance  and 
Hartley,  of  We*t  Bromwich  near  Birmingham,  hare  of  late  yeara  mounted  a  ipread-glai* 
work,  where  Ihey  make  Brilith  ikttt  glaii,  upon  Ihe  best  principle*,  nod  turn  out  an  ai> 
tide  quite  equal  if  not  auperior,  to  anyihing  of  (he  hind  made  either  in  France  or  Bel- 
giom.  Their  malerinl*  are  thoae  Dted  in  the  crown-gla**  manufaelnre.  The  TitriTjiag 
miilore  i*  fritted  for  20  or  30  hour*  in  ■  rererberetorr  arch,  wilh  con*iderabte  atirring 
and  pnddling  wilh  long-handled  ahorel*  and  rake*;  and  the  fril  ii  then  Iransfened  iij 
■horela,  while  red  hot,  lo  Ihe  melting  poti  to  be  (bonded.  When  the  glau  ia  riihl^ 
vilrified,  lettled,  and  bronchi  lo  a  working  heal,  it  ia  lided  ont  by  iron  t»bea,  a*  will  be 
dei«rib«l  under  Ihe  article  Caown  Gum,  blown  Into  pear*,  which  beia^  ekmgated 
into  cylinder*,  are  cracked  ap  ak»g  one  lide,  parallel  to  the  axi*,  by  touching  them  wilh 
*  eold  iron  dipped  in  waler,  and  are  then  opened  oat  Into  sheets.  Gtav*  cylinder* 
are  rpread  in  France,  and  at  West  Bromwich,  on  a  bed  of  smooth  stone  PariK-plaFtcr, 
3r  laid  OB  the  bottom  of  a  rererberalory  arch;  Ibe  cylinder  being  placed  on  its  aide 
horitontally,  with  the  cracked  line  uppermost,  gradually  open*  oul,  and  Bnltens  on  lbs 
keBr[h.  A(  one  (ime,  Ihiek  plaie*  were  (bn*  prepared  for  Mbcequeat  polishing  into  mir- 
ror*; but  (heglats  waa  never  offer)  good  quality;  and  thitmodeof  makiag  mirror-plate 
haa  aceoidingly  been  generally  abandoned. 

The  apreading  himace  or  oven  is  ihal  in  which  cTlindcra  are  expanded  into  table*  <r 
plates.  It  ought  lo  be  maintained  al  a  bri*k  red  heal,  to  facilitate  the  aoAenini  of  the 
glaaa.  The  oven  i*  placed  in  immediale  connexion  wilh  Ihe  annealing  arch,  so  that  Ihe 
table*  tnay  be  readily  and  aafcly  iranaferred  from  (be  former  lo  the  laller,  Sometimei 
Ihe  eylindera  arc  spread  in  a  large  mnlBe  furnace,  jn  order  lo  proleel  them  from  being 
tarnished  by  sutphnrenns  and  earboDaeeoua  fumes. 

Fif.  7DS  represeni*  a  gronnd  plan  of  both  the  spreading  and  annealing  fninace,'  jig. 
llOiain  oblong  profile  in  the  direction  of  Uc  dolled  line  Ji,  fig.  t09. 

m  is  Ihe  fire-place;  h  h  Ihe  eanala  or  fines  Ihroush  which  (he  flame  rises  into  boA 
furnaces ;  c  the  spreading  fornnce,  opon  whosa  sole  is  the  spreading  slab,  i  it  Ihe  cool- 
lag  and  anaealiuK  oven  ;  <  t  iron  ban  which  eilend  obliquely  nerosa  the  annealing  arek, 
and  aerve  fbr  resting  (he  alas*  tables  asaiast,  daring  (he  cooling.  /  /  Uie  ehan>d 
aloiui  which  Ihe  preTioBiljr  cracked  c;liiMlen  we  slid,  ao  m  to  be  gradullr  warmed  | 
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ecM  i  A  K  door  ia  (be  aaoMlins  aich,  for  intnulneing  (be  tmlg  rcqabile  for  railing  up 
•ud  nrntoving  tb«  tables. 

In  rarming  f(1a»»-p1aln  by  tbe  eitengion  of  a  cyhndfr  into  >  plane,  the  Torbman  Snl 
blowg  Ihe  tump  of  glau  into  (be  ghipe  of  an  obiong  pear,  tbe  length  of  wbjcb  itiDSl  bs 
nearly  equal  In  the  ienglh  of  the  intended  plale,  and  il*  diameler  aoeb,  tbal  [he  eirenm- 
ferenee,  when  deielopea,  will  be  eqaal  10  ibe  breadth  uf  Ihe  plale.  Ue  now  rests  Ihe 
bloving  iron  on  a  atool  or  iron  bar,  while  an  aiaidanl,  with  a  poialrd  iron,piercei  a  hole 
inlo  the  extreme  end  of  the  pear,  in  the  line  of  ibe  btowiDi-pipe.  Thla  openingia  Ihen 
enlarged,  by  introducing  the  blade  of  ■  pair  of  spring-toagB,  while  Ihe  glass  is  turned 
round  i  and  by  ikilTuI  management,  the  end  of  the  pear  i«  CTentually  opened  out  into  a 
cylindrieal  moalh.  The  woikman  next  moants  upon  a  slool,  and  holdti  llie  blo«ing-iro> 
perpend icularljr.  The  bloirn  cylinder  is  now  cracked  off,  a  panto  rod  of  iron  haTingbeea 
previously  Btueic  to  ill  one  end,  to  furm  a  spindle  for  workini  the  other  by,  T^is  rod  hal 
a  Obi  diic  on  its  end,  or  ihree  praajta,  which  beinK  dipped  in  melted  gtacs,  are  applied  10 
the  mouth  of  the  cylinder.  By  this  as  a  handle,  the  glar*  eone  ia  carried  la  the  Are,  and 
the  narrow  end  bciofc  heated,  is  next  opened  by  spring  longR,  and  foriDr.^  into  a  eyiinder 
of  the  same  aiie  as  Ihe  olber  end.  The  cylinder,  thus  «|unliied,  ii  next  cracked  or  slit 
down  in  iis  side  with  a  pair  of  shean,  laid  on  a  amoolh  copper  plale,  detached  from  ibe 
iron  rod,  spread  out  by  heat  into  a  plane  suifaee,  and  finally  anneali^d.  This  seriet  oC 
Iransrormatiuna  is  repreienled  in  Jig.  711,  at  1,  a,  c,  n,  a,  r,  c,  h. 

Figi.  712  and  713  represent  a  Bohemian  furnace  in  which  excellent  white  window 
glass  is  founded.  Fig.  712  ia  a  longilndinul  section  of  tlie  glass  and  anntating  rumsee. 
Fig.  71s  is  the  ground  plan,  a  is  the  ash-pit  vaulted  nnder  Ihe  sole  of  Ihe  furnace;  tbe 
fire-place  itself  is  divid^  into  three  compartments  ;  wilh  a  middle  slab  at  d,  which  is  bol^ 
lowed  ID  the  centre,  for  coUeetiaa  any  split  glasa,  and  two  hearth  lilea  or  slabs  b  b.  c  e 
'   —■    ~  —-  -      are  tbe  draujiht  or  air  holes;!  (are 

arches  upon  which  the  beaiing  slabs 
//  partly  rest.    In  the  middle  be- 
tween these  arches,  the  fisme  atrikea 
_  upwards  upon  the  pots  g  g,  placed 

I  —  as  closely  together  as  possible,  for 

A  \  economy  of  room.    K  is  the  breast 

U  f\  wallof  Ihefumace;  i,jf;.  7in,  the 

e  I   I  opening  throu|[h  which  the  pots  are 

1  I   I  7ig  introdneed;  it  is  bricked  np  as  aoon 

A  ^J  ••  Ibey  are  set.    fefe,  is  the  baseof 

^  the  cone  or  dome  of  the  fumaee) 

y^  III,  the  working  orifices,  which 

_  are  made  laner  or  smaller  aeeord* 

■  ing  to  the  size  of  the  glasa  articles 

H  to  be  made,     m  ia  the  flue  which 

H  leads  to  the  annealing  itove  a,  with 

■  an  niched  door.     Exterior  to  this, 

H  there  is  uiDally  a  drying  kiln  not 

H  shown  in  the  Egnre ;  and  there  are 

B  adjoining   stona  called   arditi,  for 

drying  and  annealing  the  new  pots  before  the;  are  set. 

The  cooling  or  annealing  areh,  or  leer,  is  oden  built  independent  of  Ihe  glosa-honte 
rnmace,  is  then  bealed  by  a  separate  fire-place,  and  construcled  like  a  very  long  refer, 
beralory  furnace.    See  Coma. 

The  leer  pans  or  trays  of  sbeet-iron,  are  laid  npon  ita  bottom  in  an  oblong  series,  mud 
booked  to  each  other. 

3.  Crount-g/aij. — Tbe  crowa-glass  boose  with  its  f^mace  ia  represented  in  fig,  714, 
where  Ihe  blovaig  operation  ia  shown  on  Ihe  one  side  of  the  figure,  and  the  fiaJiing  oa 
the  other.  Tbe  furaaee  ii  usually  constractcd  to  receive  4  or  S  pott,  of  such  dimenV 
lions  as  to  make  about  a  ton  of  glut  each  al  a  lima.    There  oi^  MWCTer,  teverot  mIv 
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iidiuT IWnuM to k annrfrJwoM.    l.  ArworbeMtorjftirnMe  otcWr«r,niri»kl«af  at 
MMng  Ibe  Bmlprwli  \  2.  ■  o,aw 
iag  furnace,  Ibr  bluwin;  lh«  prml- 
1  ihaped    balli,  made    kI    the    pM- 

hulea,  inlo  lar^e  gtubei,  "i.  ■ 
Baihrng  furoaee,  knil  bolloininf 
hole  tiir  eomaiunicaling  a  aoAM* 
iot  beat,  in  eip«ni]inf  the  flobs 
iniO  ■  circular  plalr ;  4.  Ibe 
■nnealia*  arch  far  ihe  fiaiahed 
Ubtn;  IS.  Ihe  rrTerbenlory  ovea 
fbr  aanealiDf  the  poll  piwr  U 
their  bdnc  Mt  npoa  Ibe  GMindiBC 

The  nateriaU  of  erown  glM* 

nwd  to  be,  fine  Mad,  by  meuare 

ft  parts,  or  bf  weif^lil  10;  gniBsd 

kelp  bj  meiwre  11   paria,  or  bf 

weight  1IJ|;  bat  inileiul  at  kdp^ 

•oda  aril  it  dow  generally  empfciToL 

Frum   6   Id  8  evrit.  of  ■and,  lis^ 

and  toda  aih,  niiied    logether  ia 

WDodea  boiei  with  ■  thorel,  are  tbrowa  no  the  nole  of  ■  lar^  reTerberaiorr,  (oeh  ai  it 

npmenied  in  the  anfcle  Coffih.     Here  ihe  mixture  li  well  worked  t"gelber,  with  iroa 

pMlitlet,  flat  *bo>pl4,  and  rakes  wilh  Inn;  handle* ;  the  area  of  Ihii  Turnace  bein^  abool 

6  reel  square,  and  Ibe  beirht  2  feet.    Thr  beat  Kxm  bringt  the  materials  to  s  paitr  coi- 

siUenee,  when  the)  miisl  be  diliaentlf  turned  oier,  toTavor  llie  diasipalioa  uT  ibe  eaibon, 

sulphur,  and  other  rolaiile  niMlrrs  of  the  kelp  ar  soda  a<b,  and  lo  iocorporale  tbe  Gied 

incrcdient*  nniTurinly  wilh  the  sand.    Towards  the  end  or  Ibree  hour*,  the  fire  is  a»- 

tjderablir  raised,  and  when  the  fourth  hour  bas  c<|iired,  the  rrilllng  operation  u  Enistaed. 

The  mast  is  now  shnvttird  or  raked  oal  inlo  shaliuw  cast-imn  square  cases,  simmbtd 

down,  and  divkled,  befure  it  banlens  bj  cooling,  into  square  lumps,  bj  eraas  srclioos  with 

the  spade.     These  Trii-bricld  are  afterwarils  piled  up  in  a  Uu^  npannieBi  Ibi  ore;  aid 

have  been  (npfiosed  lo  improTe  with  age,  by  tbe  efflorescence  i^  their  saline  ouostitaests 

into  earhonale  of  soda  on  their  surface. 

Tbe  foundini-pot*  are  filled  np  with  these  blocks  of  frit,  and  tbe  l\imace  is  powetfiUr 
nned  br  opening  all  Ihe  aabierranein  pa^saiei  to  its  grate,  and  clotin;  all  tbe  donii 
and  windows  uf  ibe  glisi-houie  iiaelf,  AAer  8  or  10  hoars  the  TitriBcation  has  made 
sneh  profren,  and  the  blo^t  first  introduerd  are  so  far  melted  down,  thai  another  charge 
oT  frit  can  be  ihrowa  in,  and  thns  tbe  pot  is  fed  wilh  frit  till  the  proper  quanlilr  is  used, 
la  about  16  hours  the  rilriHcalion  aC  the  frit  has  taken  place,  and  a  considerable  qiunti- 
ty,  ainunntin«  oflen  to  the  cwL  oC  liquid  saline  matter,  fl  ats  over  the  glass.  This  ull  is 
earerully  skimmed  off  inlo  inn  pots  wilh  lung  ladle*.  It  is  called  Saudivrr  or  Glass-gall, 
and  eunfist*  niuellj'  of  muriate  of  soda,  wilh  a  lillte  Bul|>hate.  The  |iDl  it  now  ready  Ibr 
Tceeiiring  the  lopping  of  caJte/,  which  is  broken  pieces  of  window  glass,  to  the  amoaal  sf 
3  or  4  ewia.  This  ia  shorelled  in  at  short  intervalt;  and  as  it*  pressare  forces  op  Ue 
residuary  saline  matter,  this  is  remored ;  fur  were  it  allowed  lo  remain,  the  body  at  the 
glass  would  br  materially  deterioraled. 

1'he  heat  is  slill  eontioued  fur  several  hours  till  tbe  glass  is  perrect,aDd  the  extrieatioa 
of  gas  ealted  tbe  boil,  which  accompanies  the  fusion  of  crown  glatt,  has  nearly  terminated, 
when  the  fire  is  abaied,  by  thuiting  up  the  lower  fault  doors  and  every  STenue  lo  the 
grate,  in  order  thai  the  ilass  inny  selLic  Gne.  At  Ibe  end  of  about  40  bonrt  altogether, 
Ihe  Are  bein^  slixbily  raised  by  adding  viax  coals,  and  opening  the  doon,  Ihe  glass  is 
carefully  tkimmed,  and  the  working  of  tbe  pols  eommeneet. 

Before  describing  It,  however,  we  may  state  that  the  marginal  figure  TIS  shows  the 
lis  bate  1^  the  crowo-hoiuie  eone,  wiib  Ihe 

funr  open  pots  in  two  ranges  on  opposite 
tides  of  the  fornace,  sitting  on  their  raised 
lugsi,  at  each  tide  of  the  gnle.  At  one 
side  of  tbe  base  the  door  of  Ihe  Tanlt  i* 
shown,  and  its  eonrae  is  marked  by  tb* 
dotted  lines. 

DtlaiUd  dtucriplion  of  the  cToum.glaiiJuT%aet,Jig>.  718, 717—11  i*  an  ohkuig  square, 
baill  in  the  ceatre  of  a  brick  eone,  Inrge  enough  to  eonlain  wiihin  it,  two  or  three  pol* 
at  each  side  of  the  grate  room,  which  is  either  divided  as  shown  in  the  plan,  or  runs  tb* 
Wholeieninhorth"  furnace,  as  Ibe  manufacturer  chooses.  Fig.  7iais  a  ground  pba,  and 
fig.  717  a  Ihiai  elevalioB,  of  ■  su-poi  fiunBce.     1,  S,  3,  Jig.  717,  are  the  WDskinf  bulet 
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Ibr  Ihe  pmpoMt  oT  rentllMioa,  of  pittioc  in  Ihe  muerinh,  and  or  likin;  onl  the  metml 
to  be  vrouf  ht.  4,  6,  6,  7,  are  pipe  Met  br  wmnniii;  tbe  pipn  berore  beiinnin;  to  wonl 
with  tb-m.  8,9,  10,  are  Tint  huies  Tur  meadiDtt  Ihe  pouud  aiegei.  11  u  a  barof  troa 
fiir  binding  tfae  rurnaee,  aail  liMping  it  fiom  ivBlling. 


Tte  arch  i»  of  an  elliptic  fom  i  tboash  a  barrel  areh,  (hat  it,  an  arch  thaped  liVe  Ihi 
half  oT  a  barrel  cai  iDniwine  throa^h  the  eentre,  is  ■emelime*  iited.  But  (hi*  liinn  firet 
naj  when  bkiI  in  Ihe  manufactare  o(  crown  glass,  ftllhongh  it  does  Terj  well  in  the  day- 
rnrnace  a>ed  Tor  bottle  hnuaes. 

1'he  bent  tlnne  Ibr  boildin;  fhrnsCM  is  flre-slone,  froin  Coljrreen  in  Ihe  npiihbor- 
bood  nf  Newcastle.  lu  quality  is  a  close  grit,  and  it  ennlaing  a  greater  qiianlitj  of 
tale  than  the  eonnnon  Ere-sicme,  which  geems  to  be  Ihe  chief  reaMn  of  iti  resisting  the 
ire  better.  The  great  dan;^  in  building  furnaces  is,  lest  the  cement  at  Ibe  lop  shoaM 
gire  inj  wiih  Ihe  cicrisiTc  heat,  and  b;  dhipping  inio  the  pots,  spoil  the  metal.  The  lop 
•bnald  tbererore  be  buili  withitone*onlr,a<i  hmsc  a»  thercan  hold  together  anpr  ihe  cen- 
tres are  removed,  and  vilhnat  any  cement  whaterer.  The  stones  expand  and  eome  quile 
doTC  imreiher  when  anni-Blin^;  an  operation  which  tabes  from  eitht  to  ToDrteea  days  at 
JIMMt.     There  is  Ibns  less  risk  of  any  thing  dropping  fVom  the  roof  of  the  rnrnace. 

llie  inside  of  Ihe  square  of  Ihe  fnrnace  is  bnih  either  ofStourbridKciire-claf  annealed, 
or  the  Newealle  fire-^lone,  to  Ihe  thicknos  of  sixteen  inches.  The  outside  is  built  oT 
eotnnton  brick  about  nine  inches  in  thichnes*. 

The  fumaee  is  Ihrowo  over  an  a>h-pit,  or  care, as  it  is  called,  which  admits  the  almo- 
tpheric  air,  and  protnotes  the  conibunion  of  the  fbrnaee.  This  cave  is  huitl  of  stone 
until  it  eoiDcs  beneath  Ihe  grate  room,  when  it  is  formed  of  Sre-brick,  The  abnlpienl* 
are  osefDl  for  binding  and  keeping  Ihe  fnrnace  together,  and  ere  built  of  msmnry.  T)ie 
furnaeei  are  sloally  cluped  with  iron  all  ronnd,  to  kerpthem  tight.  In  four-pot  fumacct 
this  t*  unneeessarjr,  proTided  there  be  four  good  abiilmenls. 

Fig.  7)8  ia  anelcration  of  the  flashing  fUmace,  The  outside  is  built  of  eomraon  bridk, 
the  inside  of  fire-brick,  and  Ihe  moBth  or  nuee  of  Bloorbridge  flre-clay. 

Fig.  719  i«  the  annealing  kiln.  Il  is  built  of  common  brick,  except  round  the  grata 
room,  where  H  re-brick  is  used. 

Pew  tools  are  needed  for  blowing  and  flashing  erown-glass.  The  retgnlsite  ball  of 
plaslie  Itlass  is  gathered,  in  succeMlTe  layers  as  /or  bottles,  on  Ibc  end  of  an  iron  lube,  and 
tolled  into  a  pear-shape,  on  a  east-iron  plate  {  the  workman  Taking  care  that  the  air 
blown  into  ita  earily  is  surrounded  with  an  equal  body  of  glass,  and  if  he  perceive*  an; 
side  to  be  thicker  than  another,  he  corrects  the  inequality  by  mlling  il  on  the  sloptni 
iron  laUe  called  tsarver,  (marbre).    He  now  heats  Ihe  bnlb  in  the  flic,  and  rolb  it  ao  a. 


no 
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to  fbm  the  «iMi  npM  tb«  «Dd  «f  tbe  tabe,  and  \if  •  dnlcraoi  iwinc  or  two  h« 
lengthm  ii,  m  shown  la  i,  fig.  IJO.  To  eitnd  the  nedi  of  that  pnr,  he  sen  rotl*  It 
OTR'  >  MDoulh  iio>  rod,  iBrnM  rooBil  in  m  horixoolal  direction,  into  the  ihape  'tftg-  TMl 
Sj  luither  pxpaniian  U  the  Uowiag-numKe,  he  now  krinp  it  to  the  ihi^  ^  rrpn- 
■enlH  imfig.tiO. 
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Thii  *pberoid  haiins  Iwconie  cool  and  aoaewhat  ■tiff,  it  aeil  Mtried  to  tbe  bottoniniF 
hole  (like  Il|r.  718\  to  l>e  eipoaed  to  the  action  of  flame.  A  alighl  wall  erected  be&n 
onebalTorilti*  hole,  lemnt  the  woriliran  rrnn  the  beil,  but  leave*  room  for  the  ginbe  to 
pua  beiweeh  ii  and  [he  powerior  wall.  Tbe  blowint-pipe  ii  made  to  ml  *  liiile  waj  frott 
the  neck  of  Ihe  plubc,  on  a  book  flied  in  tbe  front  wall ;  and  thut  Diaf  be  made  eitilT  10  r«> 
ToWe  on  ill  axis,  isd  bf  giTiop  ceotiiruiial  force  lo  Ibe  ^lobe,  while  the  boUom  of  it,  or 
part  oppneiie  to  the  pipe,  i*  •odencd  b)'  Ibe  beat,  it  loan  aMamea  the  foim  eihibiled  ia 
M.  fig-  1*0. 

Id  thli  Klale  (he  fliiteurd  |1obe  ia  remofed  from  (he  Arc,  and  Ita  rod  beinf  realed  oa 
tbe  eaihtrhox  coTered  wilh  coal  cindera,  another  workman  now  appliea  the  end  of  a  tolid 
iron  rod  lipped  with  nMllcd  ularl,  called  a  ymfo,  lo  the  nipple  or  prominence  in  tbe 
middle!  and  thuaatlache*  11  to  (he  centre  of  ibe  ilobe,  while  the  fini  workmaa  crvcki 
ofT  Ibe  glube  hj  touching  lit  lubnlar  neck  wilb  aa  iro>  ebiwl  dipped  in  cold  water.  The 
workman  haTing  Ihcrebr  taken  poMenion  of  the  globe  bf  its  botloni  or  knobbed  pole 
■iiaehed  lo  bit  piinlj  rod,  he  now  Hrrieail  loancuher  eirenUr  opening,  where  beeipoaea 
it  to  [he  action  nf  moderate  flame  wilb  regalar  rotation,  and  ibni  lIowIt  bealt  the  thick 
projeciing  renuini  of  tbe  fbimer  neck,  and  open*  It  elighilf  out,  ■*  *bown  al  w,  in 
Jfg.  ISO.  He  next  band*  il  [o  tbe  Jlatitr,  who,  retting  the  iron  rod  in  a  hook  placed 
Bear  the  aide  of  the  orifice  A,  fig.  718,  wheel*  il  rapidly  round  oppotiic  to  a  powcrfU 
flatne,  till  il  a«funic*  jiifl  the  Beoreo,  and  finally  lh*[  of  a  flat  eitcnlar  lable. 

The  flaihrr  then  walk*  ofT  wilh  Ihe  table,  kef  pins  up  a  *)i|tht  rolalion  ai  he  morea 
•kmg,  and  when  il  it  lufficiinllT  cool,  he  lum*  down  hi*  rod  into  a  vertical  poiilkm, 
and  layi  ihe  uhle  flat  on  ■  dr;  block  of  flrF'Claf,  or  bed  of  tand,  when  an  >*ti*UBt 
nipa  il  00"  from  Ihe  punlo  wilh  a  pair  of  long  iron  ^eart,  or  crack*  it  off  wilh  a  toad 
of  cold  iron.  The  hxiae  table  or  plate  it  lalll)  liflnl  up  borizonlatly  on  a  double  proaget. 
iruB  fork,  inlmducrd  inlo  the  annealing  arch  ^g.  710  and  raited  on  edgcj  an  ataittant  witk 
■  lon^-kneed  furk  preventing  it  from  falling  too  rapidly  backwaid*.  In  ibi*  arch  a  great 
manr  table*  of  alam  are  piled  up  in  iron  frame*,  and  tlowly  coaled  from  a  hral  of  abont 
600°  to  KXr  F.,  which  lakea  about  34  bourt  g  when  ihey  are  removed.  A  einalar  plata 
or  lable  of  about  6  Jeel  diamelei  weight  on  an  averace  9  ponndt. 

4.  Fluit  gta't. — I'bii  kind  of  glau  i*  lo  called  becaote  originally  made  with  calcined 
flint*,  a*  the  iiliciont  ingredient.  The  ntalerial*  at  preaent  employed  in  thit  coontr; 
for  the  noetl  Aim  glait  or  crjalal,  are  firti,  Lynn  tend,  ealeinrd,  aifted,  and  waahedi 
aecood,  an  piyde  of  lead,  either  red  lead  or  litbtrsc)  and  third,  pearlaih.  The  peail- 
atb  of  commerce  muti  however  be  purified  by  digetling  it  in  a  very  Mule  hot  water, 
which  diuolve*  Ihe  earbontle  of  poiath,  and  leatea  Ibe  foreiin  tallt,  chiefly  tulpbate  oT 
potash,  muriale  of  polaub,  behI  muriale  of  toda.  The  toiulioo  af  the  carbonate  being 
allowed  to  cool  and  become  dear  in  lead  pant,  It  ihen  rnn  off  into  a  ihallow  iron  boileT, 
and  evaporated  to  drynes*.  Nilre  it  generally  added  aa  a  fourth  iogredieal  of  the  body 
of  the  gist* ;  and  il  aerrea  lo  correct  any  imperfedioD*  which  might  ariae  from 
accidenial  eombuiiible  particle*,  or  from  Ihe  lead  being  not  duly  oiydited.  The  abova 
four  tnbFtaneea  contliluie  the  oiaiii  ariielet;  to  which  we  toty  add  araenic  aad  aian- 
ganrte,  inlroduced  in  very  rmall  quanliliei,  to  purify  the  Color  and  clear  op  the 
tianiparcncy  of  the  glast.  The  black  oxyde  of  manganete,  when  uted  in  tneh  qnaotity 
only  at  lo  peroiydize  Ihe  iron  of  Ihe  tand,  timply  rentavet  the  ireca  lione  canted  by  the 
iron;  but  if  more  tnanganwe  be  added  than  accomplithea  thai  porpote,  il  will  give  % 
purple  tinge  to  the  ilau;  and  io  fic[,  moel  mtDuraclnrer*  prefer  to  have  an  eiceaa 
rather  ihan  a  defect  of  manganeve,  tince  cut  glatt  hat  i(a  brilliancy  increated  by  a  fainl 
lUacb  boe.  The  at*eaic  ii  tuppoted  loeonnieraet  the  ii^nry  ariiing  rriim  eieett  of  nam- 
■aM«e,haii«  ittclf  very  apt  on  the  other  band  loeonunaaicateiome  l^grceof  opalcacace. 
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•r  at  IcMt,  lo  impair  the  luiire  of  the  bIuo.  When  too  much  uKnitaBete  has  beea 
added,  the  purple  tinge  m*}  indeed  be  removed  bf  aoir  carbonaceous  msllfr,  u  by 
thtiuliDg  a  wooden  rod  down  iato  the  liquid  glass ;  buL  Lhis  csnnot  be  done  «ilh  good 
cfleet  in  practice,  since  the  final  purple  tinge  is  noi  decided  till  the  Rlass  is  perri^tlr 
farined,  and  then  the  iatrodncIioD  of  charcual  would  desuoy  (he  uniformity  of  the  whole 
-jtntents  of  the  pot. 

The  n«  materials  of  Bint  gta«s  are  always  mixed  with  about  a  third  or  a  Tourih  of 

their  Weigh!  of  broken  cryitol  of  like  quality ;  this  mixture  IS  thrown  into  Ihe  pol 

wilh  BBhorelj  and  more  is  added  whenever  the  pTpceding  portions  by  melting  subside;  the 

abject  briua  lo  obtain  a  pot  full  of  glass,  to  lacililalc  the  skimming  off  Ihe  impurities 

I  nnd  sandiver.    The  moilh  of  the  pot 

is  now  shot,  by  applying  clay -lute  re  und 

the  stopper,  with  the  exeepiion  of  a 

small  orifice  below,  Tor  Ihe  escape  c! 

the  liquid  saline  mailer.      Flint  glass 

requires  about  48  hours  for  its  complete 

vilrificalion,  though  the  materials  be 

more  rusiblethan  ihoae  of  crown  glass; 

in  consequence  of  the  conlpnt)  ot  the 

pot  being  partially  screened  by  its  cover 

from  Ibe  [u^tion  or  the  Rre,'as  also  from 

the  lower  intensity  of  the  heal. 

I       Fif,   721   represents  a   flint  glasa 

houae  for  6  pots,  with  the  arch  or  leer 

I  on  one  side  for  annealing  the  crytlal 

1  ware.      In  Jig-  "i^'^j  l^*  '"*«  "^  "i* 

j  cone  is  seen,snd  the  glass  pots  in  iif* 

I  on  their  platform  ranged  round  the  cea- 

>  tral  fire  grate.    Thedotled  linedenoles 

the  eonlour  of  ihe  rurnace,JIy.  731, 

Whenever  the  gla»  appears  fin^ 
md  isfreed  from  its  air  bobblM,  which 
I  usually  is  in  aboal  36  bonra,  ibe 
leat  is  suffered  lo  fall  a  little  by  closing 
he  bottom  valves,  &^.,  that  the  pot 

3  may  settle ;  bol  prior  to  working  the 

iWjjj^     "^^SSi^mM      ~~\\!MII3^^^  metal  the  heal  isMtiwin'ia/roiMiiagaia. 

^^  '"         '^^^^^!^i  illlllllllllii^^      j[  wouhl  be  useless  to  describe  tho 

manual  operations  of  fashioning  the 
Tuions  articles  of  Ihe  flinl-glas*  manufactiire,  beeanse  they  are  indeflnitely  Taried  to  suit 
Ihe  conveniences  and  caprices  of  hamin  society. 

Erery  different  Aint^house  has  a  peculiar  proportion  of  glan  materials.  The  following 
have  been  oSered  as  good  practical  miituiet. 

1.  Fine  white  sand      -..-.-  300  part*. 

Red  lead  or  litharge 200 

Refined  pearlashe*  .....  80 

Nitre 30 

Arsenic  and  manganeae,  a  minnle  quantity. 

In  my  opinion,  the  proportion  of  lead  is  too  great  in  the  abore  reclp^  which  is  given 
•a  the  authority  of  Mr.  James  Geddes,  of  Leith.  The  glass  made  with  it  wunhl  be 
^babty  yelkiwish  and  dulL 

2.  Fine  sand  .......  S0-& 

IJtbarge 27-2 

Refined  pearlashe*  (eaibonate  of  potaah,  with  S  per  cent,  of  water)      IT'S 
Nitre 4-S 


To  these  qnantilies  IVom  3D  to  (K)  parts  of  broken  glassoriullet  am  added)  wilh  about 
a  two-thousandth  part  of  man^nese,  and  a  tbree-lhonsandth  part  of  arsenic.  Bat  man- 
ganese  varies  so  eitretnely  in  its  purity,  and  contains  often  so  much  oxyde  of  iron,  tba 
nothing  can  be  predicated  as  to  its  quanlily  previously  to  trial. 

M.  Payea,  an  eminent  mannfacturing  chemist  in  France,  says  that  Ihe  eompositua  of 
■ystal  does  not  doviate  much  from  the  fbllowing  proportion* : — 


Silicion*  sand     - 
Mininni     .        .        . 
Carbonate  of  potash  - 


Co>a*i 
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I  Mnen'Te  tli>l  thU  |4im  nmliini  loo  mnch  Ind  and  poluh.  Such  •  miilare  will  prc- 
dote  ■  dull  neiKl,  rtrj  *llr«clife  oT  moiMure  j  deTeeit  la  which  Ibe  French  crt«rn-gla« 
■l«n  ii  (>ali)pct. 

The  RinHctiM  brr  for  annntiiiK  fUm,  i*  »a  arched  ^Ilerj  or  hr^e  Bae>  mhint  3fl  lect 
luni,  3  fret  hish,  4  wide  t  having  il>  Bnor  niied  above  1  Tcel  abure  ihe  gruuiMl  at  tb« 
Blnil-hou'e.  The  hoi  air  and  imoke  oT  a  Hf«-plaee  at  one  end  pan  akmt  ihit  gmlltrj, 
and  arp  diieharKrd  bj  a  chlmnef  S  or  10  feel  thurt  at  Ihe  other  end.  On  Ihe  Soar  of  Um 
vaiiJI,  \mrgt  iron  trajB  are  laid  and  houhml  lo  faeh  other  in  a  Xrief,  which  are  dnwn  fi'oa 
the  flrr  eiid  lowaids  Ihe  oiher  bj  a  rhain.waand  aboui  ■  eylinilcr  b;  a  wiach-handl-j  pro- 
jceiini  ihruiiEh  the  lide.  The  fliDt-glam  arlicln  are  placed  ia  ineir  hui  aiaie  inio  Uw 
Irm;  ne>t  the  Ore,  which  il  morcd  onwaida  tg  a  coutar  Ualiua  whenerrr  it  b  fliled,  aa< 
■D  emplf  tray  is  >rl  in  ill  place.  Tbas  in  ifae  eoune  of  about  30  hoora,  Uie  glawt  mI> 
ranee*  to  Ihe  enol  end  Ihoniuihlj  annealed. 

Bp<i<ln  euliirlcM  Inniparenl  flass,  which  fanni  the  moH  ^Apnrtant  part  of  thil 
nasuraeiiirp,  variuut  eolornl  ;laa*e«  are  made  lo  *uii  the  lade  of  the  public  The 
luie  >l  Paris  wai  laielj  for  opaline  crfHtal  t  wbieh  maf  be  prepared  i.'  addln;  to  lb« 
■bofe  comptMilliin  (No.  S)  phuaphatt  of  lioK,  or  well  burnt  bune  aib  u.  Bae  powder, 
wuheil  an.l  dried.  The  article  mual  be  ai  uniTura  in  thicliaen  aa  poMible,  mad 
•perdiljr  Wiirked  into  thape,  with  a  miKlerale  heal.  Oiydc  uf  lin,  tmllji,  wm  tunatrij 
M«l  for  making  opaJdcenl  glasii,  bal  Ihe  luure  of  Ihe  bodj  wat  alwajt  iinpaired  bj  iU 

Cnralal  reneli  hsTe  been  made  recently  of  which  ihe  inner  anrhM  ia  eolorlevs  and  bD 
the  Fdcrnil  f  iceu  euloreJ.  Soeh  worki  are  euil;  cxMoied,  The  cad  of  ihe  blowiaf- 
nd  rnunt  be  Jitip^d  Hnl  in  the  pot  eoniainin*  e-ilurlcH  tlaUi  to  rum  •  bulb  of  a  ecnaia 
lixe,  which  bclni  eouled  a  liilte  ia  then  dipped  fur  an  Inatanl  into  the  poi  oi  colored  glaM, 
The  two  layers  afca«i«iiicd  wHhoui  jnleruiiiiarc )  and  when  Ihe  article  iafiairiied  ia 
iU  form,  il  is  white  within  and  culored  withnDI.  Fluted  linet,  aooewhal  de«ply  cut,  paaa 
through  Ihe  culured  coal,  and  eater  ibe  CiilvileM  enej  ao  ihal  when  they  CRWi,llicir  eada 
•luoe  are  eolnreil. 

Fiir  mine  liiae  pist,  tikcwlae,  Tarinai  cryalal  artielei  hare  bean  eibibiled  ia  the  marfcel 
with  eoliired  enainrldgnie*  on  their  lurlkce,  or  wilta  while  iacrustalioni  of  a  ailrcrr 
)uirr«  in  Iheir  inlcrior.  The  r>rmer  aie  prepared  by  plaein*  ihe  enamel  ubjeci  ia  iha 
bran  nrauld,  il  the  pliiee  where  il  b  Bought  in  be  allaeheJ.  The  bulb  uf  Blaas  beiag  pot 
iaio  ihe  uiitild,  and  blown  while  very  but,  the  aBMll  plaie  of  eiHUDel  geu  centenlcd  lo  Ibtt 
(urfaee.  Fur  mahin;  the  white  artenline  incTBataliuna,  amall  fiiaretare  prepaicd  with 
■n  impalinlile  iwwder  of  dry  porcHaia  paaie,  eainenicd  into  a  tolid  bymeaoaoTa  Uula 
mwum  planter.  Wbea  ihese  piece*  are  tburoiifhly  dried,  they  are  laid  va  the  slum 
while  it  i'red  hit,  and  a  lar^  patch  of  very  {iquid  (laia  i*  |riaeed  above  il,  aaai  Ioomm* 
it  and  fonDiine  holy  wiih  ihc  whole.  In  ibis  way  thr  inemalatiun  lacomplelely  eneleaad; 
Bad  the  puiiihed  inrbca  of  the  crystal,  which  scarcely  louche*  it,  gives  a  brilliaol  aipeet, 
pleasinv  lo  Ihe  rye. 

A  unilbrm  ilint-vla<«,  free  from  •trim,  or  wrtafA,  is  much  in  demand  for  the  o^lieiam. 
It  wonlil  appear  that  fueh  an  article  wai  inneh  more  eummonly  made  by  Ihe  EogUsk 
nan nlX." Brers  many  yean  afo,  than  at  present ;  and  that  ia  impnjvin*  the  brilltaney  oT 
cryslal-^lKI  Ihey  have  injared  ila  Hlneu  Tor  Ciinilrucling  oplieal  IcniM,  which  depeada 
ant  so  ii-nihon  its  wiiilenrM  and  lustre  aiua  Ibe  layer*  of  dilfi;r.-nld«isitic*  being  panlM 
lo  each  other.  The  oiyde  of  lead  eiistina  in  certain  parts  of  a  polfu]  of  ilan  ia  Brealei 
pmpnrlion  than  In  nlher  parla,  increases  Ihe  density  unequally  In  Ibe  SBme  mass,  ao  that 
Ihe  aitjiiinin^  tlrala  are  oAea  very  dilTcreal  in  Ihii  respecL  Even  a  potToJ  uT  preuy 
nniform  alau,  when  it  stand*  tome  time  liqnid,  becHne*  evealBally  anvquable  by  Ihe  wb- 
wdiHiceurLhedrnser  punioa«i  *u  thai  atrin  and  tela: iaoas  appearance*  begin  lomaBiTeat 
ttaeinsclvr*,  anil  ihe  glass  become*  uTIilUe  value.  Gla>«alhiwed  locoulilowly  ia  mass  k 
Ihe  pot  il  pnrlicularly  full  of  wreath;  and  ifqiiielily  rcTrigeraled,  that  is,  la  two  or  three 
boars,  il  is  apt  lo  split  inlo  a  mullitude  of  minule  tplinten.or  which  no  ose  can'  be  made. 
For  optical  purpows,  Ihe  glass  mnal  be  taken  oal  In  it*  liquid  slate,  beini  gathered  oa 
Ibp  end  of  the  iroa  lod  from  the  eeatral  portion  uf  a  reeeuily  sxiiamed  pol,  after  ilie  apper 
layer*  hive  been  wiirhed  off  ia  geaeral  articles. 

H.  Oninanil,  of  BreaoeU  near  Oeneva,  appeal*  lo  have  hit  npoD  pfoce**e*  Ihal  hr- 
aithed  almost  certainly  pieces  oT  flial-ilaas  capable  of  formiag  good  Unxa  of  reinariiable 
dimensiiini,  even  of  II  inches  diameter  i  of  adequate  drnsily  and  transparency,  and 
aeariy  free  froni  ifria.  M.  Canchoii,  the  eminent  French  optician,  says,  Ihii  oal  of 
ten  object  slasse*,  4  inehe*  in  diainelef,  made  with  M.  Guioand's  Hint  ffla**,  eight  <■ 
nine  turned  out  Very  foiid,  while  out  of  an  equal  number  ut  ubjed  gla**e»  made  of  the 
flint  Elaa  of  the  English  and  Freach  manulaeiurief,  only  one,  or  two  ai  mml,  were  foaad 
*erviceable.  Tne  means  by  which  H.  Guinand  arrived  at  these  renhs  have  not  baa« 
pablished.    He  ha*  laldy  died,  aad  it  i*  aut  luwwn  wbelher  hi*  win  ba  ia  fuMiwioa  af 
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Av  ■rhmtMlie  olqMt  glue  for  lelneopes 
IcBtn  j  the  one  made  with  glass  of  Irid,  nr  flint  (;1>»,  and  ihe  oiher  «iLh  cmwa-siim  | 
tkc  funricr  pus^naing  >  puvcr  uf  disprrting  the  colored  itjg  relatively  tu  ils  mran  refrae- 
tive  power,  miidi  erenter  than  the  laapf)  upim  whicb  prineipte  (he  BchroiiiKlitm  of  the 
lnikip  IK  iirodactd,  by  reuniting  the  iliff>-renl  eulnrrd  ra^s  into  one  fucui.  f  lint-alau  lo 
be  Gi  Tiir  ihii  delicate  purpose  muM  be  perfrelly  faumoEreiirous,  or  uf  unirorm  denMtj 
tbixiugb'iat  il>  i>ubflaace,  kdJ  Tree  Truir  wavy  veins  or  wreath* ;  for  every  sach  inequaf- 
jly  would  oeeaiirin  ri  correipondini  iiirqiialiiy  in  the  refracV'n  and  dispersion  iif  Ihe 
liahl ;  like  wbat  is  perceived  in  liwbiiig  llirouih  ■  thick  and  thin  ralulion  of  e'.-m-ntabic 
imiirrfrclly  mixed.  Tliree  plans  have  been  prescribed  for  obtaining  hamogeneouB  piece* 
of  uptieal  flm  i  I.  to  till  a  mass  of  it  in  lanre  ladles,  and  let  il  cool  in  (hem  ;  2.  10 
pour  it  out  Trom  Ihe  pots  into  moutdsj  3.  to  allnw  It  lo  cool  ja  the  pois,  and  aOerwards 
lo  ciil  il  (iff  ia  hiirlzoDtai  strata.  The  la-l  aielbod,  which  is  4he  lno»l  plausible,  stlilon 
afioids  pieces  of  unirorm  denMiy,  unlos  peculiar  precaulions  have  been  adopted  to  lettle 
the  Hint  glag*  in  unirorta  strata ;  beeatise  lis  piateriah  are  o(  sncb  unequal  density,  (he 
oxyde  oi  lend  haviuE  a  Fpecific  gravily  at  8.  and  silica  of  27,  that  IheY  are  apt  lo  stand 
at  irregiilnr  hcighu  Iti  (be  puts. 

One  Diain  cause  of  Iheie  inequalities  lies  in  the  conllmclion  of  Ihe  furnace,  whereby 
the  bull<iin  of  the  pot  Is  usually  much  Irst  healed  than  Ihe  upper  part.  In  a  plale  filan 
romace  Ihe  lemperslure  uT  the  lop  or  the  pot  has  been  Tound  to  be  130*  Wedvew.,  while 
that  iFf  the  bolti.m  was  only  llff,  eonsliluling  s  diReienee  of  no  lets  than  2610°  F. 
The  neresfary  coDfeqnence  il  that  Ihe  denrer  particles  which  subside  lo  Ihe  bottom, 
durins  the  Tution  oT  Ibe  materials,  and  afler  Ibe  first  eitricatiun  of  the  gases,  must 
remain  there,  nol  being  duly  agitated  by  the  expanaive  force  of  oaluric,  aeUni  from 
below  upwards. 

The  p-epamlion  of  Ihe  betl  optical  glass  is  now  made  a  great  nyslery  hj  ose  or  two 
proficienis.  1  be  folbiwing  suMesliuns,  di-duerd  from  a  canGiclerstiun  uT  principles,  mtj 
probably  lead  lo  rauie  improvemenls,  if  jodiciooEly  applied.  The  Brest  object  is  to  eouo- 
trract  the  tendency  uf  Ihe  glsHi  of  lead  to  dislribule  ilself  inio  strata  of  diiferenl  densi- 
lirtj  which  may  be  effected  either  by  mechanical  aeitation  or  by  applying  the  greatesi 
heat  tu  llie  bolli>m  of  the  pot.  Bill  however  homofteneoiis  the  glaxs  may  be  thereby  made, 
ilR  gulsequenl  ceparsliou  into  slrala  of  different  densities  muit  be  prevented  by  rapid 
cooling  and  eulidificaliuD.  At  Ibe  deejier  the  poi%  the  greater  ie  the  cbince  of  unequal 
specific  gravity  in  their  eonlents,  it  would  be  advisable  to  make  them  wider  and  shal- 
lower ihao  Ihuse  in  »w  fur  makiug  ordinary  tiasa.  The  ialenniiture  may  be  effected 
either  by  lading  Ihe  glass  out  of  one  pol  into'anulber  in  ihe  furnace,  nnd  back  aeain,wilh 
copper  Isdlis,  or  by  stirring  it  up  with  a  roosrr,  then  allowing  it  lo  settle  fur  a  rhorl 
time,  till  it  breumes  clear  and  free  from  air  hnbtales.  The  pol  may  now  be  removed  from 
Ihe  furnace,  in  order  lo  Solidify  iu  content?  in  their  hnmoteneuus  Elate  i  after  which  the 
glass  may  he  broken  in  pieces,  and  be  prifected  by  subjecting  il  tii  a  secund  fusion ;  or, 
whal  is  ensicr  and  qnicker,  we  may  form  siiitahle  discs  iif  plkss  willioul  breaking  dowa 
Ibe  piiifnl,  by  lifliitg  it  out  in  flat  enp]ier  ladles  with  iron  abaoka,  and  traot-fcrring  the 

" o  Ihe  annealing  leer. 

To  render  a  poiful  of  glass  bomogeDeons  by  acilalion,  is  a 
more  difficult  task,  as  an  iron  rod  would  diiiculor  il,  end  a 
copper  rod  wonld  be  apl  lo  melt.  An  iron  md  stieallicd  ia 
laminated  platinum  would  answer  well,  but  for  its  expense. 
A  *tone-«aie  tube  suppurled  within  by  a  loil  of  iron,  might 
also  be  emplojed  far  the  pnrpOFe  in  careful  hand;  |  the  Stir- 
rim  being  repeated  several  limes,  lill  at  last  ihe  glass  it 
suffered  lo  stiffen  a  liltle  by  riecrease  of  tempeinlui-e.  It 
must  then  be  allowed  lo  seltle  and  euol,  aAer  which  Ihe  put, 
heini  of  small  dimensions,  may  be  drawn  out  of  the  lire. 

2.  The  second  metliod  uf  p'odiicing  Ihc  dc-ired  nniformilj 
of  miilurp,  ciinsisis  in  applying  a  erealer  heal  to  the  holium 
than  10  the  upiier  pan  uf  the  melting  pnl.  fig.  1'23  repre- 
■enis  ia  section  a  furnace  contilved  lo  effect  this  object.  It 
if  cylindrical,  and  of  a  diameter  *o  greater  ttian  to  allow  the 
fames  lo  play  round  the  put,  containing  from  three  lo  four 
ewls.  of  vitieons  materials,  a  is  Ihe  pol,  resting  upon  the 
arelied  grid  b  a,  built  uffiie-bricks,  whose  ai«nures  arc  wide 
enough  to  let  ihe  flames  rise  rreeh,and  strike  the  buliumand 
tides  of  the  vpuel.  From  1}  lo  2  feel  under  that  arch,  ihe 
fuel  grate  c  d  is  placed.  B  c  are  the  two  woiking  opening* 
for  inlroducing  ibe  materials,  and  inspectina  ike  piogress  air 
Ihe  fusion ;  Ibey  mutt  be  closed  wilh  fire-liirs  antl  luted  with 
ti*-d»j  at  tlie  begiauns  of  the  prucett.   Al  the  back  of  ibe  furoaee,  opposite  ibe  motttk 
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oT  the  Ire-pUn  then  it  m  ioar-wwj,  iritieh  1«  bridieil  up,  ex««pt  BpOB  occMion  of  pn- 
bng  in  nod  iBkin)  onl  the  pot.  The  dnughl  ii  regaUlcd  bf  meui  of  >  ilide-plale  spca 
the  Bwulh  of  the  ath-|iit  /.  The  pot  bcinf  hetted  to  the  proper  pilch,  mmdc  purifted 
pearluh,  mixed  viih  full}  twice  ill  wei|:ht  of  culorleta  quartz  nad,  i>  to  be  throwB  inia 
it,  and  irter  the  complete  fution  of  tbi*  tDixlure,  the  remuDin);  put  of  the  Mod  ■loa*  with 
the  oxjde  of  leed  <fine  litharge)  ii  to  be  itrowD  npoo  the  aurTaee.  TbeM  ailicioa*  pu^ 
tide*  ia  ibeir  Jetecni  terve  Ii>  eitrinie  the  air  frooi  the  mate.  Whenerer  the  whole  ii 
fuied,  the  heat  mud  be  slivoilr  anted,  to  eDiurc  a  complete  nniTormilT  of  comUDaiios 
bf  the  internal  moiioni  of  the  particle*.  Am  foon  ai  the  ^lan  bai  beea  foaad,  b}  mailing 
teu  *iaU,  to  be  peifectlT  fiae,  the  Ere  muit  be  wilbdrawo,  the  iwo  working  holei  miul 
be  opened,  u  well  ai  the  moDlhi  of '  the  fire-place  and  ub-pil,  to  admit  free  insreai  ta 
eooling  eurrcnii  of  air,  *o  a*  to  oongeai  ihe  liquid  maaa  aa  quickly  ai  pouiblei  a  eoadt- 
tion  cMcntial  to  the  nntTonnitj  of  the  glaaa.  It  ma}  be  worth  while  to  atir  it  ■  little 
with  the  patlerr  rod  at  the  eonnienceoieDi  of  the  cooling  proceM.  The  aolidiSed  ghm 
■nay  be  anerwanl*  detached  bjr  a  hammer  in  conchoiJal  diica,  which,  after  chippioB  clt 
(heir  edget,  are  lo  be  placed  in  proper  porceliin  or  Hone-were  diFbet,  and  eipoKd  to  a 
aonening  heat,  in  onler  to  aive  Ihem  a  lenli^lar  thape.  Great  care  mult  be  taken  ibal 
the  heat  Ihui  applied  b;  the  muffle  furnace  be  vtrj  equable.  Tor  ulherwiae  wrcathi 
might  be  Tcry  rradilf  reproduced  in  the  ditei.  A  imatl  oven,  npon  the  plan  of  a 
baker's,  ii  beat  fitted  for  this  purpose,  which  being  heated  to  dull  redneta,  and  thea 
eilinguifhrd,  ia  read;  lo  iiillea  and  enerwanls  anneal  the  conchoidal  piecea. 

Guinand't  denae  optical  Sint  glaii,  of  ipecific  eraiil]'  3-616,  coniiui,  b]*  analTaii,  of 
oxTde  of  lead,  43-06  j  lilica,  44-3  ;  and  potaib,  II-TS )  bal  requires  for  ita  fonnatioo  the 
fiillowintt  infrredienti ;  100  pounds  of  groand  quarti ;  100  poundi  of  fine  red  lead;  3fi 
pound!  of  puKGed  polaih  ;  and  from  2  to  4  ponnda  ot  nitpetre.  Ai  this  ipeeies  of  0an 
ia  injured  by  an  eiceia  of  potaih,  it  ihonld  be  eompouiided  with  nther  a  defect  of  il, 
and  melted  by  a  propoitioaabty  biiher  or  longer  heat.  A  good  optical  glaal  has  bee* 
made  in  Germany  with  7  paitiof  pon  red  lead,  3  put*  offlaelT  gruoul  qnBrti,and  2 
put*  of  ealciaed  boras. 

6,  PUu  gJait. 
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1.  Tbe  different  rurnacei  and  principal  mtchinei,  wilbovt  wboM  knowledge  it  woaU 
be  imponible  to  understand  the  leieral  proceases  of  a  plate^glan  factory. 

S.  The  materiali  which  enter  into  the  eompotitian  of  thia  kind  of  glaai,  and  the  iota 
of  operations  which  ihey  undergo;  de*otin;  our  chief  attention  to  the  ctwngea  and  im- 
provement! which  long  eiperienee,  enlightened  by  modefD  chemialr7,haa  inlrudueed  injo 
the  great  manufactory  of  Sainl-Gobin,  in  France,  under  the  direction  of  H.  Tauaeit.  It 
may  howerer  be  remarked,  that  the  English  [date-glait  maBaheture  derive*  pcculiai 
adTBntage*  from  the  eieelleDce  of  ila  grinding  uai  poliihing  mchinery. 

The  clay  for  making  the  brick*  and  pots  thuuld  be  free  from  lime  and  iron,  and  Tcry 
reftaelory.  It  it  mii^  with  the  powder  of  old  pot*  passed  throngh  a  silk  sicTe.  If  the 
clay  be  very  plulic  it  will  beat  its  own  weight  of  the  powder,  but  if  shorter  in  quality, 
it  will  take  only  three  fiAhi.  But  before  mingling  it  with  the  cement  of  old  pots,  it  matt 
be  dried,  bruised,  then  picked,  ground,  and  finally  elutriated  by  afitalioB  with  water, 
decantalion  through  n  hair  lieve,  and  subaidcnce.  The  clay  fluid  aller  pasaiag  the  urn 
Il  called  lii^  (conlii). 

The  furnace  is  built  of  dry  briekt,  eementfd  with  slip,  nnd  ha*  at  each  of  it*  four 
angles  a  peculiar  annealing  irch,  which  communicates  with  the  furnace  interioriy,  and 
thence  derivei  sufficient  heat  lo  effect  in  part,  if  not  wholly,  the  annealing  of  the  pMs, 
which  ore  always  deposited  there  a  long  time  before  ihey  are  used,  ^ree  of  Iheae 
arches,  exclusively  ■ppropijaied  to  this  purpose,  are  called  pot.«r«he*.  Tbe  fourth  ii 
called  the  arck  of  Iht  tnattriah,  because  it  serves  for  drying  them  before  they  are  foaaded. 
Each  arch  has,  moreover,  a  principal  opening  called  the  throat,  another  ailed  tc—ard, 
by  the  French  woi^mcn,  through  which  Bre  may  be  kindled  ia  the  arch  itaelf,  whea  It 
was  thought  lo  be  npcenary  for  the  annealing  of  the  pota ;  a  practice  now  afaandoaed. 
Tbe  duiBlion  of  a  furnace  ii  commonly  a  year,  or  at  moat  14  months  g  that  of  the  ardiei 
is  30  ye«n  or  npwarili,  ai  they  are  not  eipoeed  to  so  strong  a  heat. 

In  the  mannraciure  of  plate-glass  two  sorts  of  crucibles  are  employed,  called  tbe 
pnii  and  the  banini  (niDt/iu).  The  first  serve  for  conlaining  the  materials  to  be 
founded,  and  for  keeping  them  a  long  time  in  the  melted  stale.  The  caerifu  receive  tbe 
eneUed  glass  aner  it  ii  refined,  and  decant  it  ont  on  the  table  to  be  rolled  into  a  plate- 
Three  pots  hold  liquid  glass  for  six  sidbII  basini,  or  for  three  large  ones,  the  tatter  bdsg 
employed  for  making  mirrof*  of  great  dimensions,  thai  is,  100  iocbei  long  aad  ap- 
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wndt.  FmsaeM  hava  baoi  ktely  Eautrmetcd  with  6  poti,  and  12  nvettw,  8  of  tAM 
ueinial],  aod  4  large;  aad  emtlc*  of  lhr«e  lizea  an  made,  calW  nnaU,  middliiig,  and 
largt.  Tbe  imall  are  perfect  «ab«^  the  niddliDg  aLd  Ihe  lu^e  obgs  are  obtnag  puallcl 
opipedi.  To\ra/d(  ibe  toiddle  of  iheir  height,  a  notch  or  grocic,  Iito  or  three  iadei 
braad,  atid  aa  inch  deep,  it  kA,  called  tlM  glidle  of  the  ca*ette,  by  which  part  thcf  ar« 
grasped  with  tbe  tongi,  or  lathei  are  elainpad  io  Ue  iron  riame.  Thi*  rraine  goea  Tonad 
the  fMr  sides  of  Ihe  anall  cnella^  aod  but  ^  placed  indiflennilT  uptn  all  their  lidea) 
in  the  other  caTsilaa,  th«  girdla  ntendi  oolf  oTcr  iha  two  large  (idea,  beeante  they  caa- 
Ml  he  turned  up.    Sac  m  r,;ls.TS4,  p.  618. 

The  pot  ia  an  inverted  truncated  cone,  like  a  crown  glats  pot.  It  ii  about  30  incbei 
kigh,  and  Anm  30  tD32iadiet  wide,iDGlading  il*  Ihickneai.  There  an  od^  a  few  inebea 
of  diflereDce  between  the  diuoeler  of  the  top  and  that  of  >he  bottom.  The  bollnn  ta 
3  inehe*  thick,  and  the  bodf  tnin*  gnidaalljr  llunner  till  it  ii  ao  inch  at  the  month  of  ths 

Tbe  large  baildiog  oi 
ia  called  the  halk  in  French.  At  RaTcnhcad  ii 
it  of  magnificent  dimeDiioni,  being  probably  the  largett  aparunenl  under  one  roof  ia 
Great  BriLaio,  aince  in  length  i*  33S  feel,  and  iu  breadth  15S.  Tbe  faaioug  kalk  of  St. 
Oobin  il  174  feH  \tj  120.  Along  the  two  sida  walls  of  the  kalU,  which  are  aolidlT  co». 
•traeled  of  hewn  ibMic,  Ihae  are  opening*  like  thoee  of  eonmon  i>reni.  Theaa  oren^ 
declined  for  Uie  annaaliDg  of  tha  aewl;  caal  platea,  bear  the  aaoN  of  cargaalMi.  Tbeia 
aalea  are  rai*ed  two  feat  and  a  half  abore  the  level  of  the  (round,  i>  order  to  bring  theM 
into  the  *anM  horinmtal  lilane  with  the  calling  tablea.  Tbeir  leDfth,  amounting  taBc- 
tinet  to  30  feet,  and  their  bnadth  to  20,  are  required  in  order  to  accwMMMlate  S,  S,  «r 
•ren  10  plaiea  of  glan,  aloiairte  of  each  other.  The  fimt  aptrtnre  i*  called  the  throat, 
and  the  back  door  the  little  Ibroat  (guMditlt).  The  carquaiK  ia  heated  bj  tmaoi  of  ■ 
£ie.ptaoe  of  a  iqnnre  Ibrm'  called  a  lifor,  which  extendi  along  iti  aide. 

liire  founding  or  melting  fornacB  ii  a  qnara  brick  building  laid  <m  aolid  foandation^ 
being  frmn  S  to  10  feet  ■•  each  of  iti  IhtnM,  and  riaing  inaide  into  a  Tank  or  erswn  about 
10  feet  high.  At  each  angle  of  thii  aquare,  a  smalt  oven  or  arch  ii  coDilructed,  likewiia 
niilted  within,  and  eommunicating  with  the  melting  famaee  by  aquare  flaea,  called  J«- 
iMUi,  through  which  it  leceiTea  a  powerful  heat,  though  much  inferior  to  that  nnod  tha 
pota.  The  arcbea  are  so  diatribatcd  aa  that  two  of  the  exterior  lidei  of  the  fbraaee  tXavi 
wbotlf  free,  while  the  two  other  tidea,  on  which  the  arehea  encroach,  offer  a  free  ipaca 
of  only  three  feet,  la  Ibii  inteijacent  tpaoe,  two  principal  o|>ening«  of  the  furnace,  cf 
equal  lixe  ia  each  ndc,  arc  left  in  the  baildiog.  Theaa  are  called  ttunelt.  They  are 
daitined  fw  the  introdoctiom  of  the  pots  asd  the  fbgl. 

Ob  looki^  tkroogh  Hie  tannda  into  the  inaide  of  the  ftanace,  we  perceiTe  to  the  ri^t 
hand  and  the  left,  ^ong  the  Iwojrtt  aides,  two  low  platfoimi  or  fugaa,  at  least  SO  in^ea 
in  height  and  breadth.    Seefig^.^li,1^'I. 

Theae  rit^  (aeati)  btiiig  intendtd  tn  tnpport  the  poti  and  tbe  cnreltes  fllled  with 
feaa*y  matenala,  aia  terminated  by  a  slope,  which  emnrea  the  solidity  of  the  flre-elaf 
mound.  The  ilnpea  of  the  two  aL^gcs  extend  towaida  the  middle  of  the  foraace  so  near 
as  tO'lcaTe  a  space  of  mly  from  6  to  10  iuchea  betwaen  them  fi>r  the  hearth.  The  emt 
of  thii  ia  perforatad  with  a  bole  snfficienlly  large  to  give  pasHge  to  the  liqaid  glass  of  > 
hi«kcn  pot,  while  the  rest  ia  pmarred  lij  lading  it  bom  the  Bonlh  into  the  a^ainiiiff 

la  the  two  hutfa  parallel  ddea  of  the  ftmae^  other  apettaiet  an  left  mueb  mmlki 
than  the  tunnels,  whidiarccallcdMniranu  (peep  h<dca}.  The  lower  oae^  or  the  Mcnaiic 
M  hai,  called  ciwflH  openings,  becauw^  b^ng  allottad  to  the  a&niSBon  of  these  Tiwd^ 
thay  are  eiaetl;  on  a  level  with  (he  suiftes  of  tbe  tilgm,  and  wiUi  the  floor  of  the  6riU 
Plates  of  «ail-iroQ  fom  tbe  Ibrasbold*  of  tteae  optnUK  "^  fhnUtate  the  tagreaa  aa4 
•grcM  of  tbe  caretlet.  The  aptetwei  are  aiebad  at  top,  with  hewa  stone  like  the  taa- 
aeli,  and  are  18  lachea  wide  vAaa  tke  eavettia  ara  16  iachea  broad. 

The  upper  aod  smaller  apertarct,  or  the  higher  Mwraoax  called  the  lading  holes,  be- 
saaac  they  lerre  for  transTaaing  the  liquid  glass,  are  three  in  number,  and  arc  |ducd  31 
or  32  inches  abate  tha  surlace  of  Iha  tkgi*.  A*  Iba  pots  are  only  30  indca  bi^,  K 
baeomes  easy  to  work  thro^  theaa  opeataga  ailhar  in  the  pots  or  the  cwmilu.  The 
pota  stand  opposite  i«  the  two  piUara  whicb  aepaiate  the  opeaiaga,  to  that  a  space  is  left 
between  them  far  one  or  more  nvtittt  aerotdlog  to  the  nse  of  the  latter.  It  is  obvious 
Ibat  if  the  tnnBels  and  oavrsoac  were  left  open,  tbe  Ibmaoe  would  not  dmw  or  take  the 
nquisite  foonding  heat.  Hence  the  oprningi  are  ihnt  by  means  of  fire-lilca.  These  ara 
pot  in  their  places,  and  removed  by  means  of  two  holes  left  in  them,  in  coitvspoadenea 
vith  tho  two  proDga  of  a  large  iron  fork  supported  by  an  axle  and  two  iron  wheels,  anl 
knninated  by  two  haodlea  which  the  worionen  lay  bold  of  when  they  wish  to  more 
Ibe  tile. 

The  closi^  of  tbe  tunnel  ia  mora  eom^ax.    Whea  It  is  sbnt  or  ready  te  tbe  Ina^ 
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Ihc  ■?«««  »pp«Mi  taBi  ip  viib  btkk*  Md  BMlmr  Add  ttb  tap  of  As  arch  ID  da 
Buddia  at  lb*  laBsaL  The  reminder  at  Ibe  door-WDr  it  dowd  i  I.  on  Um  two  mIm 
dow>  to  the  bolUuD,  hf  a  tnwll  aptigbt  wall,  likiviic  aT  brieki,  ud  8  ineho  braad, 
called  wall*  oT  lk«  gJay«  (  2.  br  aa  a«wiahlafc  at  piew*  ealM  piecis  of  Itie  slaja,  b» 
caaw  die  whole  of  ibe  elseore  of  ttie  iummI  bean  Uie  aaiM  aT  gliiyt.  The  npper  hol^ 
4  ischn  tqnara,  it  called  the  luar,  throiuih'  whteh  biUeU  of  wood  are  toned  ibIo  tfea 
ira.  Fuel  u  alan  ioIMdueed  ioU  the  poilerior  opeainga.  The  ba  ii  Dlwari  hrpAp  am 
Ifca  hearth  cf  Iho  Uuacli  whtih  it,  on  tbit  aecoaat,  4  iaehai  higher  tbaa  the  hriuw*- 
hearth,  ia  order  that  the  gla»  which  imT  acddeauUjr  fall  down  ob  it,  and  wUch  dot* 
■MftawolThr  IhahotioDiliale,  maraMMpade  thvcDMbattiaa.  SbonU  a  bvdroTiTlaai, 
howerer,  at  aaj  tint  ohitmct  th«  pale,  it  moat  be  reoMffed  with  rakei,  by  opeDiac  the 
MdmI  aad  ditDWoalkf  Ihc  Gr»-lile  dapfma  oT  tfie  glayt. 

Fomfflr  VMd  r<Ml  tkae  was  emidorad  far  heaiiof  Ibe  DMltli«AiBaeet  of  the 
■UTor-ptalc  maanlaetorT  of  Saint  Gobin;  but  within  thete  Tew  Tean,  the  Dineiorof 
■he  woriit  makc«  aia  «ilh  Marir  eqaal  adTaatBieof  piMoaL  la  the  taaw  attablithDical, 
two  nelttof  faraaeat  nar  be  teen,  umc  of  whieb  it  Ixed  «ilh  WMid,  and  the  other  with 
•oalt,  wiibool  aar  diAKDce  bdag  pereeptiU*  ia  the  qoalitr  of  (be  gltiB  faraithed  hr 
eilber.  It  it  *M  Irac,  u  haa  btea  Mated,  thai  the  ialrodumioa  of  pit-eaal  haa  m^e  ft 
aw  at  wry  le  WMk  with  coiared  pott  in  order  to  aroid  the  dticoloraiioB  ef  the  aiatariali^ 
•r  that  BMKC  alkali  waa  repaired  to  eompeaiate  tor  the  dimiDithtd  heat  in  the  eorend 
fou.  Thef  are  Mt  bow  eaverad  whea  pit-«iial  ii  ated,  aad  the  hum  aneceM  it  ohiaiM^ 
•■  herelofor*  hr  la>m$  the  matarialt  two  or  lhr«a  hoar*  fcager  ia  the  pott  and  the  <•• 
««Uaa.  The  eoaairwUM  of  the  farMCci  ia  whick  ooal  ia  hrfrned,  ia  the  mdm  at  thrt 
with  wood,  with  •lifbl  ■aditBetioai.  laalaad  of  the  eloae  botlaaMd  hearth  of  the  wMd 
fhfaaee,  there  ii  aa  iraa  nala  ia  the  eoal-heaiih  Ihroafh  wUcfa  the  air  ealwi,  and  Iha 
WMM  aahea  deaMBd. 

When  bilJeti  of  waod  were  ated  at  net,  iher  were  wdl  dned  baftaeband,  hjr  briaf 
flaeed  a  Aw  daj«  a*  a  fraowworfc  of  wood  tailed  the  wboel,  placed  two  feet  abon  Iht 
faraace  aad  iti  ticket,  aad  enppoctcd  on  four  pillart  ti  tone  diMaoee  ih>m  the  aagle*  «f 
DwbHiMinit. 

Camf»*iii»m  of  ylsft-gJaM. — TUt  ia  aol  Bade  now,  aa  tarwKAj,  br  rmndem  IrWi. 
The  pngreai  of  ehauiil/]',  the  dlaooTtrr  of  a  snod  proeen  Itar  the  anaafaelaTe  of  ao^ 
Avm  Ma  talt,  which  raniahtt  a  pure  alkali  of  unifocm  pawer,  aad  the  eertaia  methu^ 
af  aecertuaiaf  Itt  pariir,  haTe  rmdered  thit  depaitoeal  of  gif  mahjaf  almoat  eolirdr 
Mw,  ia  Fmaee.  At  fiaial  Oohin  do  alkali  ii  tBplojred  at  preaeat  except  artiAeid 
•TTHalt  of  loda,  prepared  tl  the  maaufaetorr  of  Chaoay,  taHirliarr  to  that  eatabliah 
Bleat.  LeadcD  chamhert  are  alto  eracied  there  for  the  imdoetiM  of  talphoric  aetl 
fnm  Mlpher.  The  Srtt  crop  of  toda  crrttali  it  ratetwd  Ac  tlM  ptateflatt  uaaeAe- 
tare,  thi  otbet  cnttali  aad  the  uolher-wMet  talit  an  aold  lo  the  uakcrt  of  iaferitr 
slut. 

At  the  mlrror-plale  worki  of  Raetnlnad,  lear  8L  Hden^  ia  LaMBihirc,  eoda  err** 
Itb,  froDi  the  dccMBpMitMM  of  the  lulphaie  of  nda  hr  chalk  aad  coal,  have  beaa  aitB 
tried,  but  wiihoal  equal  eoceet*  u  at  Saiai  Oohia;  the  IkiJaN  beiag  BoqeeMionabtf  daa 
to  the  impDiiir  of  the  alkali.  Hcnca,  ia  the  Enfliih  etlaUithaieDt  the  toda  it  obuiaed 
hr  treaiiag  ica^all  with  ptarl^th,  whraee  earhoaate  of  toda  aad  mariata  of  poiaah  ra- 
MdL  The  latter  talt  it  errrtalliicd  oat  of  the  ainfled  tslaliOD,  bf  ertponliDB  at  a  Had- 
eritr  heat,  lor  Ibe  carbooate  of  toda  doca  not  readily  erjilalUte  till  Ihe  tcmpentnre  oTlh* 
lolaiioB  hill  bekiw  6(P  Fahr.  Wbea  theBariateof  potaih  itlhairemond,  the  dhaliDB 
earboaal*  it  ermporated  la  drraett. 

LoBR  eipCTitaee  at  Saint  Ovbio  hat  pnmd  thai  oae  part  ef  dry  eaihoaale  of  aada  ia 
ade^Bal*  tB  titriiy  perfhellr  lW*«  paru  of  dae  lilicicnt  taad,  at  thai  of  the  moBBd  af 
AemiBt  Dear  Sealii,  of  Alam  Baf  in  the  Iila  af  Wifhl,  or  of  I^iid  ia  Norfalk.  U 
i>  ako  known  thai  the  degree  of  heat  haa  a  great  iaiaeDce  npon  Ihe  litrifitaiioB,  iA 
that  iDcreate  of  lempenlire  will  eempeaBtle for  ■  eertaia  defieieaey  of  alkahi  br  it  is 
certain  that  ■  Tvry  ilnnR  lire  alwajrt  diaipalei  a  good  deal  of  Ihe  eoda,  and  fet  the  glaa 
it  aol  le«  beantilltL  The  Boat  pttfeci  Birnir-plala  ha>  CDaHaDtl;  afTonM  lo  M.  Vaa- 
qnelio  In  aaalrua,  apoetioa  of  aeda  Ufehor .la  what  had  been  etaptored  io  it*  ronaatiao. 
Heaee,  ii  hai  twaome  the  prettiee  lo  add  for  arefjr  100  ptutt  of  eiUkt  or  brahHt  plat* 
tfcU  ia-miicd  with  the  glan  eoBpoaitioa,  oae  part  of  aftalv  to  Bake  Dp  for  the  lota  that 
Ihe  oM  «la«  noat  haTc  cxperieaeed. 

To  Ibe  above  naattoned  pnporttoDa  of  eaod  and  alkali  iadepeadcallr  of  the  eaHet 
which  Bar  >>e  uid,  dry  ikked  UtM  earefalljr  ailled  ia  to  be  added  la  Ihe  aBoanl  af  oaa 
aerenth  of  the  eaad  i  or  Ihe  propofdoD  will  be,  aaad  7  ewlt.  |  qaickBaie  i  cwu  i  dry 
Mrbooateof  Hda  2cwia.  aadSTlbt.;  betidea  cuUet.  The  lime  iiB|Wi>T«  the~qoBliir  af 
thefltMi  readeriagUleaa  britiieaBdkai  liahleiD  ehaatfc  The  prMcding  qnaaliliH 
if  mtlcriall,  tnitablj  blended,  beTc  been  aiifurmlj  faaod  lo  afford  aioN  advaatagwta 
TiiaMi     Tha  ffMiiM  (brntrlf  wm  lo  dry  that  BtziJai*  m  mmL  m  it  wat  «M*%  it  iht 
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tfcb  for  tiM  auonab,  bnl  it  hak  been  ascertBiBni  thai  Ibl^sOip  mnr  be  iUpnati  wHh, 
■Dd  ibe  Hball  iMJtion  of  hnmidUT  prtMM  i»  diiMpBtnl  atnoct  imHantlf  tnrr  ttkf  aiv  ' 
Llini«i  iniD  Ue  rurtasM.  TIw  coat  of  g1ai«  preTloBilr  tpflM  lo  Ihs  iniide  or  ihc  pM,  ' 
prevtnis  ihp  moiBiure  rratn  doing  Ibem  any  kanu.  For  this  reason,  when  the  demtind 
tor  glara  a[  Saiat-Gobio  i»  very  gfcat,  the  maleriah  are  nHiher  (titled  nor  even  dried, 
but  sliarelled  directlf  into  the  pot;  thii  is  Called  fouBdia;  rau.  Six  woriimen  arc 
emplojied  in  thoTcllia^i-ln  the  rnderiak  either  frilled  or  otherwise,  for  the  wke  of  ripe- 
diltoD,  and  lo  prevent  (he  furnace  Kclllog  eouled.  One  third  or  ihe  niiiture  U  introduced 
Bl  first )  whenever  thii  is  melted,  tlK  second  third  La  thrown  in,  and  then  the  IsiL  TheH 
three  siaget  are  called  the  first,  secpndt  and  third  rusioa  or  founding. 

Accordins  to  the  aneient  practiae,  the  foundini  and  rcHnint  were  both  execated  ia 
the  poLi,  and  it  wa*  not  til!  the  glass  was  reSaed^ttiat  it  vu  Uded  into  Ihe  riiTeltea, 
where  it  reouuned  only  3  h^tart,  the  time  necessary  fur  the  dltea^agement  «'  (he  ail 
babbles  introduced  hj  Ike  trantruiDn,  and  fur  givini  lbs  mtlal  the  prttper  conuilenee 
for  caslinif.  At  present,  the  period  requisite  fbr  foandiaf  and  reflnmi;,  irtqanll;  divided 
between  the  pols  and  the  aattla.  The  materiala  are  1^  16  hours  in  t'ue  pols,  ind  M 
many  ia  Ihe  nux'lri ;  so  ihst  in  32  faotira  Ihe  glass  is  ready  1b  be  cast.  Darin;  the  last 
two  or  three  hour«,  the  fireman  or  titmr  Ceases  la  add  fuel ;  all  the  openings  are  shst, 
and  the  ilan  is  alluwed  lo  assuiae  the  requisite  fiuidity;  an  operation  called  (foppng  Uit 
glass,  oi  jorformvig  tkt  cenuMmji. 

The  iransfer  of  the  glass  into  the  funtiu,  ii  called  laHing,  (trejtlagr).  Before  this  i* 
doas,  thecnVeues  an  dearrd  oat,  that  ia,  the  alasa  remaining  on  their  botlom  Is  reinoTed, 
aad  the  aabea  of  the  Iriag.  They  are  lifted  red-  bet  tnt  af  the  faraaee  by  the 
iqetiioii  proiently  to  be  deaeribed,  and  placed  on  ao  iron  piste,  near  a  tub  fitted 
witb  water.  The  workoen,  by  nMns  of  inin  paddlM  (feet  long,  flaitened  at  one  end 
and  hammered  to  an  edge,  scoop  out  Ihe  fluid  ghit  eipedilkiaslT,  aad  throw  itrnta  water; 
the  tMstitu  are  now  reiuioed  to  ibe  faraaee,  aad  a  few  ttiautes  anerwanls  the  tadltig 
begins.  ^ 

lu  ihii  operalion,  ladle*  of  wronght  ima  an  employed,  l\im(shH  with  lonr  handles, 
which  afe  plunged  into  the  pots  through  the  upper  openings  or  lading  holee,  and'trnmedt- 
alely  transfer  their  charge  of  glass  into  the  hudtets.  Each  workman  dip*  hisladte  only 
three  tintea,  and  empties  its  eontenu  into  the  cnvette.  Sf  ihe«  three  inmenioiM  {■ihcitet 
the  terra  irej$-tr  is  deriTcd),  the  large  iron  spoon  Is  heated  ao  mneti  IhM  when  plnnged 
iolo  a  tab  fall  of  water,  it  mskea  a  aoita  like  the  rauing  of  a  lioa,  which  may  he  heaid 
to  a  very  great  diatanee. 

The  foaadirut,  refining,  and  certnMy,  belwt  finished,  they  nest  iry  whether  the  gltM 
hereailf  fur  casting.  With  this  view,  ihe  end  of  a  rod  is  dipped  into  (he  bucket,  which 
Is  called  draiang  tlu  gla«  (  the  portion  taken  up  belag  allowed  to  ran  olT,  natuiatly 
aasuokes  a  prdr-shaffc,  fron)  the  aiipeArsneeoT  vhiah,ihey  can  judge  if  iheeonsisieneebe 
proper,  and  if  any  air  bubbles  remain.  If  all  be  riiihl,  the  (ussttM  are  taken  ool  of  the 
rnmaee,  and  conveyed  lo  the  pert  of  the  lulk  where  Ihrir  contents  are  to  be  poored  ont. 
This  praeesa  requires  peculiar  Imtruaienle  and  manipulalieRs. 

CatHnf. — While  Ibe  glsH  is  re(lning,.thai  i*,  coming  to  it*  highest  pa4nl  of  perfection, 
preparation  is  iMide  fur  the  nrnel  iapertant  process,  tlie  easiing  of  Ihe  ptaie,  whose 
BtHcesB  erownl  all  the  preliniaary  labors  and  cares. '  The  oven  or  tarquaiit  deitmed  to 
receive  aaJ  anrkcal  Ibe  plate  is  now  healed  by  its  small  fire  or  ittar,  to  such  a  pitch  that 
it*  sole  may  hsTe  the  tame  tempentere  at  that  of  the  ptatcA,  being  nearly  red  hot  at  Ihe 
momeot  of  their  being  introdaeed.  An  anetgnal  degree  of  heat  in  the  tarqmaiK  woald 
caase  breakage  of  ihe  glaM.  The  catting  table  it  then  rolled  lowarde  the  front  door  or 
throat,  b]i  means  of  leven,  and  its  sorfaee  is  broi^t  euetly  to  the  level  of  the  -u/ki  of  ' 
the  ovea. 

The  table  t,  fig.  134,  is  a  mats  oi  brmre,  or  now  pfefbrebly  east  iron,  nboat  fO  fM 
loag,  6  fert  hruad,  and  from  6  to  T  inches  thick,  en pparted  by  a  frame  of  carpentry,  wHicb 
rests  on  three  oast  iron  wheels.  Al  the  end  of  the  table  opposite  to  that  next  to  Ihe  front 
of  the  oven,  is  a  Very  strong  frame  of  timber'WDrk,  oalled  tbe  poppet  or  stnndard,  npon 
which  the  branie  rolhr  which  spreads  the  glass  it  laid,  berbpeind  sfler  tbe  casting.  This 
is  5  feet  long  by  I  foot  in  tliameter;  it  is  thick. In  the  meul  bat  hallow  in  the  axis.  Th« 
lame  roller  can  serve  only  for  two  i^tcB  al  one  caMJag,  When  aasiher  il  pnl  in  its  place, 
asd  the  firtt  it  laid  aside  to  tool ;  for  otherwite  the  hot  rriler  wonU  at  a  third  easting 
make  tbe  plate  etpand  unequally,  and  canee  it  to  crack.  When  the  rollert  are  not  in 
aeiMM,  <hey  are  laid  aside  in  strong  wooden  treaties,  like  ifaote  employed  by  sawyers.  On 
the  twoaides  ot'  Ihe  table  in  the  line  of  its  length,  arc  two  psrallet  bars  of  brunie,  /,  (, 
dettioed  lo  inpport  Ihe  roller  dnriog  its  paMage  flom  end  to  end  |  the  Ihicknest  of  these 
ban  dctermiae*  that  of  the  phtle.  The  table  being  that  arranged,  a  crane  is  hadrecoarae 
to  for  liniitg  tbe  enette,  aad  keepiag  it  antpended,  till  it  be  emptied  npon  the  laUe^ 
This  raisiag  and  suspenaiDa  are  efleeted  by  neanttrf'att  inn  gib,  furaidicd  whh  polUytj 
bald  huflaoatally,  and  whieh  loras  wiih  Ikeai. 
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n»  itmff  T,  fig.  VM,  an  m^  of  Amt  im  ban,  bent  law  ■  • 
^ddlt,  for  cmbrasiBB  tlie  backet.  Four  «b>iiu  proceeding  fiom  Ike 
T.  UB  nailad  at  their  otbar  ndi  inio  •  liai  wbieli  flu  inio  tk* 


Thiogt  bung  tbn*  unuiged,  all  the  woitancn  of  the  fanndrj  «»«per«(«  w  tke  naaipa- 
Utiou  of  the  carting.  Two  of  Ikem  feteh,  and  placeqaicklf  in  firuat  oToiiear  tlie  lower 
opeaingi,  the  tmall  caiette-ean-iaft^  vhieh  bean  a  forked  bar  of  iron,  haling  two  proagi 
«armpamlia«  (o  tlM  two  hole*  bft  ia  the  Are-tile  door.  Thii  fork,  meonted  oa  the  ai)e 
of  two  ea«l-inm  whcd^  eiteaiti  el  ita  ether  end  into  two  bnuebn  tenniiiBted  bj  haadlea, 
bj  which  the  worknwB  nor*  the  fork,  lift  onl  the  tile  itopper,  and  ael  It  dovn  againM 
the  outer  wall  of  the  furnace. 

The  inataat  theM  men  retire,  two  othm  peih  fbrwaid  into  the  epeaing  the  atre- 
mitj  of  the  longKarriag^  ao  ai  to  leiie  the  bucket  bj  thegJrdle,  <»"  rather  to  daaip  iL 
Al  llie  aane  time,  a  tkint  workmaa  is  baar  with  an  irta  pineh  or  loaf  dfiel,  4Maefai>| 
the  bucket  from  its  leat,  to  whieh  it  often  adhere*  hj  eotne  ^It  gbua  i  wheuiTCi  it  b 
fVee,  be  wiibdrawa  it  from  the  funwoe.  Two  powerful  hrancbca  of  inn  anited  bf  a 
bolt,  like  two  teiaiar  bladea,  which  opee,  come  together,  and  join  bj  n  qnadrant  aear  the 
other  end,  form  the  tougt-earriage,  which  ji  monnted  upon  two  whceli  like  a  Iraek. 

The  ikBie  deuhptioii  «ilJ  ^ppfs  aloMat  irfaeflf  to  the  iro»i>lBie  Mniap,  od  wbieh 
the  backet  ii  laid  the  moment  it  ii  taken  oat  of  the  ftirBMe )  Oe  onl^  difierenee  in  iti 
«outcactioo  ii,  that  on  the  bent  iroa  ban  which  form  the  tail  or  bws  steps  of  thb  car- 
riage (in  place  of  the  tongi)  ii  permaneatlf  iaiteiiect  an  inn  plate,  on  vhieta  the  badtet 
ii  £|BMd  ud  carried  ftar  the  caetlng. 

WlmieTer  the  coMlfe  i«  eel  upon  ileearrbfe,  it  ontt  be  rapidlr  wbeded  to  iM  itatiaa 
oear  the  crane.  The  tongt  t  aboie  deeeribed  are  now  applied  to  the  girdle,  and  are  tbea 
baelud  ipon  lhe«nuM  bf  the  tnspemdao  chains.  In  this  position  the  bocketis  Aim- 
mel  bf  means  of  a  oopper  tool  called  a  sabre,  beoaase  it  has  aeailf  the  shape  of  that 
wxapon.  Every  portion  of  the  natter  renuiTed  bj  the  nbce  is  Ihiowa  into  a  copper 
ladle  (podu  dt  gamiB),  which  is  emptied  from  time  ta  tune  into  a  cistsra  of  water.  Afler 
'being  tkimmed,  the  bucket  is  litUd  np,  and  brmhed  rery  clean  on  it*  sides  snd  bottom  ; 
then  by  the  double  handle*  of  the  KUpMeiDii-laagi  it  is  swsnt  rannd  to  the  table,  whese 
it  is  seised  by  the  vorkmea  appointed  to  turn  it  over]  the  roller  hnnng  been  prcvionely 
laid  on  it*  raler-ban,  near  the  end  of  the  laUe  wbi^  ia  in  contact  with  the  aaneaKaf 
oTen.  The  CB«etl<-men  begin  tn  ponr  oat  towards  the  right  eilremity  ■  of  the  roller,  and 
terminate  when  it  hu  arrind  al  Ike  Ml  extremily  s.  While  preparing  to  do  so,  aad 
at  the  inatant  of  easting  two  BMi  plaee  within  the  rater-bar  on  each  side, that  is,  beiwcea 
the  bar  and  the  liquid  glass,  two  iron  instiaments  oalled  Kaitdt,  m,  n,  m,  n,  which  jre- 
venl  the  glass  from  spreading  beytnd  the  raloi,  while  another  draws  along  the  table  He 
wiping  bu  c,  c,  wrapped  in  linen,  lo  ranore  dtisl,  or  any  email  objects  wtucb  may  iaU^ 
{Kwe  belweea  the  table  and  the  Uqnid  gUsa. 

Whenerer  the  melted  glass  ia  poar«d  onl,  two  men  apiead  it  orer  the  taUe,  gnidiag 
(he  roller  slowly  and  Meadily  shuig,  beyond  the  UnulsoTlhe  glass,  nod  then  mn  it  smartly 
into  the  wooden  alandard  pivpaVed  Tor  ii*  reeeptin,  in  place  of  the  treades  t,  t. 

The  empty  bucket,  while  still  red-hot,  ia  hnng  again  upon  the  crane,  act  oh  its  p)*>^ 

iron  carriage,  freed  from  its  tongs,  and  rephced  ia  the  fnmaee,  to  be  speedily  cleared 

oU  aaew,  and  charged  with  freah  fluid  frsm  the  pott.    If  whiM  the  itillcT  (Udea  alowt. 

«  workoMD  who  staad  by  with  pidiing  tools,  perceiTe  fSBra  lit  the  natter  li 
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maM  porthMki  i^  MotTilrifM  matter  whleh  fUl  bom  the  vaolt  of  the  ffannce,  ud  {torn 
their  deiuitT  oecnpT  the  botlom  of  tht  cuM'tei. 

While  the  plate  li  itiU  led-hoi  and  dnctile,  abonl  2  jnebes  of  its  end  oppMile  to  ttia 
corysaiM  daor  it  tsrned  up  with  a  too!  j  thli  portion  ii  oRtd  th»  htad  of  tkt  mirrw  ; 
aninit  (he  oottide  of  this  head,  the  thove),  in  ihe  shape  6(  a  rake  trilhaat  teeth,  is  ap- 
plied, with  vhich  the  plate  ia  evrntnallf  pnahed  into  the  o*en,  while  two  other  woricmen 
preM  upon  the  npper  part  of  the  heed  with  a  woolen  pole,  ei^t  feet  Ion;,  to  preserre 
the  plate  in  ft*  horizontal  pottliun,  and  prereni  itt  bein);  warped.  T^e  ptnte  ia  now  left 
for  a  frw  momelita  near  the  throat  or  'he  rarquaiit,  to  g'lre  it  solidity ;  afUr  whieh  it  il 
pashed  farther  in  bj  oeanB  of  ■  ver)'  lung  iron  tool,  whose  eitremitjr  it  forked  like  Ihe 
ktter  J,  and  hence  bean  that  name ;  and  b  ttaerebr  arranged  la  the  matt  suitable  apot  lor 
■JIowjd;  other  plates  to  be  introduced. 

However  nnmerDnt  the  maaipiiiaiiona  eieenled  (ima  Ihe  moment  of  wltbdrawlng  tfw 
CKttlti  froo]  Ihe  farnace,  till  the  east-plate  i)  pnahed  into  the  annealing  orea,  I  have  leeK 
Ihem  all  perflimied  in  leu  (ban  Ave  minntet;  aueh  ailenee,iDrder,  reguuritf,and  deipateh 
prevail  in  Ihe  eftabHthraent  of  Saint  Gutrin. 

When  all  the  [dates  of  the  aame  easting  have  been  placed  in  the  earquaiu,  it  h  teated 
up,  That  is  to  tar,  all  iIsorifl«et  areekwed  with  iheeiioTiron,  snTTooaded  and  made  tight 
with  plaitie  loam.  With  this  preeanlion,  the  eooling  goes  on  dowlf  and  eqaablf  in  ererf 
part,  for  no  eooling  cnrrent  ean  have  aceesi  to  the  interior  of  the  OTen. 

Alter  (her  are  perfectlf  cooled,  the  plate*  are  csreniUr  withdrawn  one  after  another) 
keeping  them  all  the  while  in  a  boriaonlal  poailion,  till  thejr  are  entirely  ont  of  tbe  Mr> 
fiuEtM.  As  soon  as  eeeh  plate  is  taken  out,  one  set  of  workmen  lower  quickly  uA 
itetdily  the  edge  whjeh  they  hold,  while  another  cet  raise  the  opposite  edge,  till  Ihe  glasi 
be  placed  npriithi  on  (wo  eoehions  stuffed  wiih  straw,  and  coTered  with  eanma.  In 
this  Tertinl  posiUon  they  pan  thmngh,  beneath  Ihe  lower  edge  (riTthe  plate,  three  giitht 
or  strapa  each  fanr  feel  km|;,  thickened  with  leather  in  their  middle,  and  ending  in 
wooden  bandies ;  sa  that  one  embraces  the  middle  of  the  idite,  and  Ihe  other  Iwo,  the 
end*.  The  workmen,  six  in  number,  now  seiae  Ihe  bandlea  of  the  straps,  lift  ap  the 
flass  closely  to  iheir  bodies,  and  convey  it  wiih  a  re^colar  step  to  Ihe  warehonse.  Here 
the  head  of  Ihe  ptale  is  first  ent  off  wilb  a  diamond  sqaare,  and  then  the  whole  is  atlen- 
tively  examined,  in  reference  to  its  defects  and  imperl)>ellont,  to  determine  the  teetiona 
which  QiutI  be  made  of  It,  and  tbe  erentnal  size  of  Ibe  pieces..  Tbe  pairing  and  siMII 
entlinga  detaebei  are  set  aside,  in  order  to  be  ground  and  mixed  with  the  raw  maleriali 
«r  another  glass-poL 

The  aparlineat  in  whteh  the  roughlng-down  and  snoothinf  of  the  plates  la  petfbnned, 
k  furnished  with  a  consideraUe  nnmber  of  stoae  tables  truly  hewn  and  placed  apart  like 
Mlliard  tables,  in  a  horizonlal  poiiiion,  about  2  fiiel  above  Ihe  gronitd.  They  are  ree- 
tannlar,  and  of  diSerent  site*  proporilonsi  to  the  dimeniEoM  of  the  plates,  which  Ihey 
ought  always  to  caeeed  a  little.  These  tables  are  supported  either  on  stone  piRars  or 
waodea  fVames,  and  *rt  snrronnded  with  a  wooden  hoard  whose  upper  edge  stands  aomt' 
what  below  their  level,  and  leaves  in  (be  space  between  it  and  Ibe  alone  )dl  roond  an  ia> 
temd  nf  3  ot  4  inchea,  of  which  we  ahal]  presently  see  Ibe  use. 

A  casl  plate,  nnless  formed  on  a  table  quite  new,  has  always  one  of  its  fhces,  the  one 
nexL  the  table,  rougher  Iban  the  other  g  and  with  this  face  (be  rougbing-dowa  begina. 
With  (his  view,  the  smoother  fhce  ti  cemented  on  tbe  ilone  laUe  witb  Paris-plaster.  Brt 
often,  instead  of  one  plale,  several  are  cemenled  alengside  of  each  olher,  those  of  the  same 
thickness  being  carefully  selected.  They  then  take  one  or  more  cmde  plates  of  about  OttC 
third  or  one  fourth  Ihe  snrfhee  of  Ihe  ptale  Hied  to  ihe  table,  and  fix  it  on  them  with 
liquid  gypsum  to  the  large  base  of  a  quadrangular  tnineated  pyramid  of  stone,  of  a  weight 
proporiioned  to  its  extent,  or  about  a  pound  to  the  square  inch.  This  pyramidal  mailer, 
If  small  sized,  bears  at  eaeh  of  i(s  amies  of  the  upper  face  a  peg  or  ball,  which  the 
grindera  lay  hold  of  in  workiafr  i( ;  bat  when  of  greater  dimension,  there  is  adapted  to  II 
horizontally  a  wheel  of  slight  construelion,  8  or  10  feel  in  diameter,  whose  circnmferense 
b  made  of  wood  ranndeil  so  as  to  be  seized  with  the  hand.  The  npper  plate  is  now 
robbed  over  (he  lower  ones,  with  moistened  sand  applied  between. 

Tlii*  operation  is  however  performed  by  machinery.  The  under  plale  being  fixed  or' 
hibedded  in  s(acco,  on  a  solid  (able,  the  upper  one  likewise  imbedded  by  tbe  aam* 
cement  la  a  east  iron  frame,  has  a  moitoo  of  circnmratalien  given  b>  it  dosety  resem- 
bling that  eammanieated  by  the  human  band  and  arm,  moist  tand'beiag  supplied 
between  them.  While  an  eccentric  aeehanism  imparts  (bis  double  rotatory  movement 
to  (ha  npper  plale  roond  its  own  een(re,  and  of  (hat  centre  round  a  poinl  In  the  lower 
plale,  tbis  plale,  placed  on  a  moveable  ptatlbrm,  changes  its  position  by  a  slow  horlzonta, 
JMMion,  both  in  the  direction  of  its  lengtb  and  iu  breadth.  By  Ibis  ingenibns  eoo- 
biranee,  which  pervades  ihe  whole  of  the  grinding  and  polishing  machinery,  a  remark-' 
Me  regnlariiy  of  friciios  and  tinlh  of  surface  b  prodnecd.  When  the  plates  are  tafi- 
dMiiy  worked  on  one  bee,  they  are  levenad  t«  Iha  rmnca,  aad  worked  log eUtn  at 
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tbec^.    IWr)aii-plaita.i|MMar!ailcMan4,inoi4wtoibD>UTd<A«U  in  Iht 

.  The  leiootkiitf  of  tha  pUta  i*  eftwrcd  <«  Ite  Mine  rrindfle*  bj  the  um  oT  moiM 
tmierj  wuhed  to  taecuuv.edcgKfliaf  finencn^for^eiaoeeHiteiunnoribeoperalioBt 
•nd  lh«  poltiJiiof  ftaerm  i*  peironMii,  bg  nibbeisorbat^eltKBda  thin  puteof  cotootbw 
•tul  wwir.  The  oukoUar,  callad  >lio  eraeup,  ■•  nd  oxjiie  of  iron  prepared  bf  Ike  igni- 
tkin  of  ropperi^  wilb  ghodiag  and  elulrialion  of  [he  residuum. 

The  Um  part  or  Iho  polithing  procM*  i>  performed  bj  hand.  Thii  ii  nnnased  br  le- 
malM,  who  tlidc  one  phta  orer  tBDiku,  while  ft  lilUe  asoMlued  puilj  of  tin  &aeij  Uri- 
galed  ia  Ihrowa  betireeD, 

Large  mirror-plaiea  are  new  lh«  indiapcDBable  onuunenla  of  every  lajge  and  anmpWoni 
■parlmeal )  the]'  diffate  lu^lre  and  gajptf  round  Ihen,  hr  icSecliiig  Uic  rayi  of  light  in  a 
IhawMad  Iteet,  and  b;  Bmlliplrisg  indefiuteljr  ue  iiM««t  of  otyeeu  placed  between  of- 
poaile  parallel  plnnaa. 

The  lilttriMg  of  yJant  nurort  coniiiU  in  applyiof  a  lafet  of  (in-Aiil  atluTed  with  in«r> 
eurr  to  their  po>irrior  luriaee.  The  workihop  for  eiecutii^  this  openlion  i«  prnvided 
With  a  fnU  mBBj  auwoUi  tablM  of  fine  freeatone  or  macbJe,  truly  lerdled,  bavtag  nmnj 
ibeir  contour  aiiainc  ledge,  within  wbieh  there  i«  ■  ^utUr  oi  groove  which  lerminnlea  br 
a  alight  llotie  in  a  *poDl  at  one  of  the  eonen.  Tbeae  table*  reU  upon  ao  aiis  of  wood 
or  iron  which  nini  along  Ihe  middle  oT  their  length  g  to  that  the}  maj  be  inetiied  eaiilf 
!■!•  nn  angla  with  the  horitoa  of  It  or  13  degnc*,  b;  iMnaa  oT  a  h«nd-«crew  Gied  b^ 
low.  TIm7  arc  abofurniihad  with  tewfeet,  with  gUia  rvlea,  with  roll*  of  wDoUcBata^ 
Hrenl  piece*  of  faand,  and  ■  grt>l  tataj  weigbl*  of  itone  or  cut^roa. 

Tba^«M-tiii>«r,ataBdinf  toward  one  aafl*  of  hi*  taUe,  iweepa  and  wipes  itsatii&ea 
with  tbo  greatest  care,  abng  the  whole  turfaee  Id  be  aecppied  by  the  nirror-phie )  then 
laluMg  a  liieet  of  tiB-faJl  adapted  to  hi*  pnrpoae,  he  spneda  it  on  the  table,  and  ipidies 
it  eloKlf  wHb  a  bnwh,  which  recw>v«  aj)T  A>Ua  or  wrinkles.  The  table  being  hori- 
xonlal,  ha  pour*  orer  the  tin  a  iomII  qoanlilj  of  quiekiilver,  and  ipreadi  it  with  a  roll 
«f  woollen  ituff)  so  that  the  tin-foil  >•  peaelraled  and  appamili  diuulTrd  by  the  mer- 
mtj.  Placiag  now  two  rules,  to  the  right  and  to  the  left,  on  tbe  boidenof  Ihe  «heet,he 
poun  «■  the  middle  a  qmntilir  of  nerenrr  snffieieat  In  form  ererywbere  a  layer  abo«l 
the  ihiekneM  of  a  crown  piecai  then  removing  with  a  linen  rag  the  oxyde  or  other  ii»i 

£  lilies,  ha  applies  to  it  t)>e  edge  of  a  sheet  of  paper,  and  adTaacM  it  aboDt  half  an  in^ 
eanwhile  anolbee  workman  is  oocopied  ia  drying  verT  aiet'ly  the  turfsoe  of  the  glass 
that  ii  to  be  silvered,  and  then  hands  it  to  the  master  workman,  who,  laying  it  Bal, 
plM**  il*  atitorior  edge  drat  «■  Ihe  t*We,  and  then  on  the  slip  of  paper)  now  pasbing 
the  glaSB  forw«rdS(  ha  takes  oare  la  slide  it  alimg  so  thai  neither  air  nor  any  cMii  at  ■ 
biyde  on  Ihe  mereury  can  tenutin  beaeath  the  i^ie.  When  this  has  reached  its  potitioB, 
he  fiit*  it  there  by  a  «eiitil  applied  on  its  side,  and  girea  the  table  a  gentle  slope,  W 
ran  off  all  th*  looso  qnieksilvei  by  the  gutter  and  epout.  At  the  end  of  fre  mbnles  h« 
Mvecs  the  mirror  with  a  piece  of  Sinnel,  and  loads  it  with  a  great  many  weights  whi^ 
are  left  upon  it  lor  Iweati-four  hours,  uoder  a  sradually  inereased  InclinatMiD  of  the  taUe. 
By  thin  time  the  plate  is  ready  to  be  takea  off  ike  oiarble  table,  and  laid  on  •  woeden  one 
sloped  like  a  reading  deek,  with  its  under  edge  testing  on  Ihe  gnHiiid,  while  the  upper  is 
tailed  saecessively  Id  different  eleraiioDs  by  measa  of  a  oord  passing  oyer  a  pulley  ia  the 
eeilins  of  the  rooin.  Thus  ihe  mimir  has  iu  slope  graduated  from  day  to  day,  liH 
it  flaally  arriTcs  at  a  Tcriieal  posilioa.  About  a  monih  is  required  for  diaining  oat 
the  snperfaoBs  mercury  from  large  mtrrora;  and  from  16  to  20  days  from  Iboee  of 
■nderate  siie.  The  sheets  of  tin-foil  being  sJways  somewhat  larger  than  the  glass 
plate,  their  edge*  most  be  paind  smooth  off,  before  the  plate  is  lifted  off  the  martala 
Ubk. 

Pneu* /br  lihning  oMeose  Mirron. — Having  prepared  toae  very  fine  Fsrisplacter  by 
passing  it  Ihrooik  a  silk  sieve,  snd  some  a  little  coarser  passed  IhroBBh  hsir-eloth,  th* 
tnt  is  to  be  made  ialoacreamy  liquor  with  water,  and  after  smearing  the  eoaeave  snrftsa 
of  the  glass  with  a  film  <tf  olive  oil,  the  fine  plaster  is  to  be  poarcd  into  it,  and  apread  bf 
tarning  sboat,  til!  a  layer  nf  flatter  he  formed  about  a  tenth  of  an  ioeh  Ihidt.  TV 
■Dcond  or  coarse  piaster,  being  now  made  islo  a  thin  paste,  poured  over  the  fini,  and 
■oved  about,  readily  ineorporales  with  it,  ia  its  imperfectly  hardened  state.  Thos  am 
clact  Mould  i*  obtained  of  the  eooeave  surface  of  the  gloss,  whidi  lies  aboBl  three  quar- 
ters «f  an  inch  thick  upon  it,  but  is  not  allowed  to  rise  above  iU  outer  edge. 

The  mould,  being  perfectly  dried,  must  be  marked  wilb  a  point  of  eoincideaee  oa  the 
glass,  in  order  to  patnit  of  its  b^ug  exsctly  replaced  in  the  same  poiirioB,  after  il  ha* 
been  lift<d  oat.  TV  mould  is  now  ranaved,  and  a  round  sheet  of  lio-foil  is  applied  to  il, 
•a  large  thsl  aa  inch  of  il;  edge  may  project  beyond  Ihe  plaster  all  round  ;  this  hordes 
being  necessary  fur  fixing  the  tin  to  the  contour  of  the  moaU  by  pellett  of  while  was 
■lAeaed  a  Uule  with  some  Venice  torpenline.  Before  fixing  Ihe  tin-foil,  however,  It 
aaat  ba  ptDpcdy  spread  over  the  in»itl<  so  aa  to  rtmne  enry  wriaklei  wUeh  A» 
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pfin«r  oT  a*  M  cMllr  «toJit  cf,  br  BnabnD  ud  w«Il4liKet«d  pranre  with  the 

The  ^liM  bf iug  flurd  in  Ike  hollow  bed  of  ■  t«kt  nek  filled  wtlb  fine  nnd,  Mt  In  « 
vell-joinled  box,  cipable  oT  retaiaiiK  qoiekulver,  it*  codots  inrhue  Dmat  be  doMoA 
vitb  liOed  vood-iihef,  or  Speabb  while  eooUiMd  ia  ■  uwll  eollon  b«>,  and  then  well 
wi|>«]  with  clean  linen  ngf,  la  Tree  il  Avm  all  adberiiii  impnritT,  and  panieiilarlx  ibe 
Bwiilure  oT  ihe  brcaih.  Tbe  concaiiiy  auai  be  now  Oiled  with  qnicktiJrer  to  the  veiy 
Up,  iihI  Ibe  mould,  being  dipped  a  LiUe  nj  into  il,  a  withdrawn,  and  the  adhering 
Btereury  i<  tprrad  orer  the  (in  wilb  a  uA  fianael  nill,  ao  ai  lo  amalRamaie  and  brighlea 
iU  whole  inifaei,  talcing  t*eiT  preeaulioa  afninal  breathing  on  il.  Wtcnertr  ihit 
briahlenine  tenia  eoairiele,  Ibe  nonld  it  lo  be  inunerwd,  no«  TeriicallT,  bol  one  edg* 
mi  fint,  and  ihni  obUquel}'  dowaVftnta  till  ibe  ccntret  coincide ;  the  mtreirf  meanwhile 
being  Uowlf  diiflaecd,  ud  the  aarb  on  tbe  menld  beinf  bronghi  finally  into  eoinei- 
deace  with  the  mark  on  ihe  gtaai.  Tbe  moald  ia  now  Idl  to  operale  br  iU  own  wcigb^ 
ia  Mpelling  Ihe  niperaiiaDB  iDcrnlrTi  "bkh  nina  olt  npon  tbe  aaod-bag  and  tbenee 
into  a  grooTe  ia  tk«  botlon  of  Ibe  box,  wtae«ee  it  merfiowi  hj  a  ipoul  into  a  ]calbeT  bu 
«f  lecepUoo.  After  halT  an  bonr'i  repMc,  the  whole  ia  etuliauilr  inverted,  to  drain  -iS 
Um  quiekiilter  more  eonplelelT.  For  Itaii  pnrpoae,  a  box  like  tbe  fint  ia  proTidei 
with  a  central  sopporl  riting  aa  inch  abore  ita  edgn)  the  upper  niface  of  Ibe  loppoR 
being  nearly  cqaal  in  tfiameler  to  that  of  Ihe  mould.  Two  workmea  are  rrqaired  M 
execute  Ihe  fbllowing  operation.  Each  glcadie*  the  mould  with  Ihe  one  hand,  and  raiiea 
the  box  with  [he  oiher,  uking  eare  udI  to  let  the  mould  be  deranged,  which  Ihcj  reit 
•n  Ibe  Iconvei)  tapport  of  the  second  box.  Before  inverting  the  fint  apparalui,  how- 
ever, the  reception  bag  tnnat  be  TelDofcd,  for  ftar  of  ipilling  iU  merenrT.  The  rednn- 
dam  quickrilvcr  now  drains  oS;  and  if  tbe  veiuhl  of  ihe  landbag  it  not  ihoaght  tuffi- 
cictit,  mpplementary  weixlils  are  added  at  pleature.  The  whole  it  left  in  (hi*  pDailic?a 
fikr  two  or  three  dayi.  Before  aeparating  the  mltrar  fVotn  ii)  tnonld,  l^^  border  of  tin- 
foil, fixed  to  it  with  wax,  malt  be  pared  off  with  a  knife.  Then  die  weight  and 
___,._^   being    rcoiDTed,  the  glau  ia   liRed    np   with   iu   interior   coating  of   tin- 


For  lUtrrng  a  rontcr  ni^act. — A  concave  plaster  mould  i»  made  on  the  convex  glani, 
and  their  poinM  of  coincidence  are  defined  by  mark «.  Thia  mould  it  to  be  lined  with 
Itnlbn,  wiih  Ihe  precauiiont  above  described ;  and  the  tin  tnrface  bein^  fint  brighiened 
with  •  lilile  Riercnrr,  the  moaM  It  then  filled  with  Ihe  liqaid  metal.  The  glan  it  to  be 
well  cleaned,  and  immened  in  the  qnlckstlver  balh,  which  will  expel  (he  greater  part  of 
tbe  ine(aL  A  tandbng  i«  now  to  be  laid  on  ihe  glani,  and  the  whole  is  to  be  inverted  a* 
ia  the  Ibrmer  ease  on  a  support;  when  weight*  are  to  be  applied  lo  the  mould,  and  the 
nercuTT  it  lert  lo  drain  off  for  leverml  dajt. 

If  tbe  glats  be  of  large  dimeniiions,  30  or  40  jncbee,  for  example,  another  method  ji 
•dopted.  A  drcnkr  frame  or  hollow  ring  of  wood  or  Iron  is  prepared,  nf  twice  Ihe  djam- 
elcr  of  the  mirror,  snpported  on  three  feet.  A  circular  piece  of  new  linen  doth  of  close 
tezlnre  it  ent  out,  of  equal  diameter  lo  the  ring,  which  it  hemmed  stoutly  at  the  border, 
aad  furnished  round  (he  edge  with  a  raw  of  tmall  holes,  for  lacing  the  cloth  lo  ihe  ring, 
■o  at  to  leave  no  folds  in  it,  but  withoni  biaeing  it  so  lightly  m  to  deprive  it  of  [he  elat- 
tieity  necessary  for  making  it  into  a  moold.  Thia  apparatus  being  set  boritriniallj',  a 
leaf  of  tinfoil  is  spread  over  It,  of  infficient  tize  to  cover  the  curface  of  the  glanj  the 
tin  it  firtt  brightened  with  iDprcnry,  and  then  as  much  of  the  liquid  metal  it  poured  on  ac 
a  plane  mirror  requires.  The  convex  glasa,  Weli  cleaned,  is  now  tel  down  on  the  dolh, 
and  In  own  weight,  joined  lo  tome  additional  weights,  giidually  prettet  down  the  elolh, 
and  causes  it  la  assnme  ihe  form  of  tbe  glass  which  Ihus  comes  into  close  contact  wit)'' 
the  tin  submersed  nnder  tbe  qnicksilver.   The  redundant  quicksilver  is  anencards  drained 

The  fbllnwln*  recipe  hst  been  given  for  gilverinE;  the  inside  of  glasa  globes.  Afell  in 
an  iron  ladle  or  a  crueible,  equal  parts  of  tin  and  lead,  adding  lo  the  l^sed  alloy  one  part 
(f  bruised  hisinnth.  Slir  Ihe  mixture  well,  and  pour  inia  it  at  it  cools,  two  |ian)  of  drjr 
nerenry  ;  agitating  anew  and  shimming  off  the  drosiy  Elm  from  tbe  surfsce  of  Ihe  amal- 
gam.  The  iniide  of  the  glass  globe,  bring  freeil  from  all  adhering  dust  and  humidily,  ia 
to  be  genllr  healed,  while  a  little  of  the  semi-floid  amalgam  is  introduced.  The  Irquidiii* 
being  increased  by  Ibe  slight  degree  of  heat,  Ihe  metallic  coating  it  applied  to  all  the 
paints  of  the  glasa,  by  luming  round  the  globe  in  every  direction,  but  to  slowly  as  to 
favor  Ihe  adhesion  of  the  alloy.  This  silvering  is  not  to  Bobstanlial  as  that  of  plane  mir. 
ron  :  but  Ihe  faun  of  tbe  vestel,  whether  a  globe,  an  ovoid,  or  a  cylinder,  eoncealt  or 
pall.nles  Ihe  defecls  by  counter  reflection  Oom  the  oppotile  surfacet. 

Colerwd  Glauu  und  ,4rtlJUiaI  Gtmt. — The  general  vlireaut  body  preferred  by  Fon- 
tanieu  in  his  treatise  on  this  aobject,  which  he  calls  the  Majenee  base,  is  prepared  la 
tbe  following  manner.  Eight  ounces  of  pore  rock-crysTal  or  flint  in  powder,  mixed 
iritb  24  ounces  of  salt  of  tartar,  are  baked  and  IcA  to  cool.    This  it  tdlerwaidi  pouted 
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telo  •  ^Nuia  oT  hot  inter,  ud  traded  with  daue  Mltrlc  teid  UU  It  ecmc*  to  dTerTCKC, 
whfi  tbe  [tit  is  to  be  wuhed  till  (be  viler  comei  off  (ailelas.  The  Tril  it  now  driid 
knd  miied  wilh  12  otiaca  of  Baa  wkilc  teid,  md  Ibe  niiture  I140  be  Irrigiied  and  elo- 
Imied  wiib  a  little  dittilled  water.  An  ooace  of  caleioed  borax  n  to  be  added  to  aboiit 
13  ouaeet  of  ibe  pmcdiog  mixture  in  a  drr  Male,  tbe  wbcde  robbed  togelber  in  a  pore* 


BT,  then  nelled  in  ■  clean  enicible,  and  poered  oat  into  cold  water.    Thii  Titre- 

.T  miut  be  dried,  and  melted  a  leeood  and  a  thiri  time,  ilwafi  In  aoewcmeiblb 

and  alter  each  ineltii^  poared  iato  cold  water  a*  at  irtl,  taking  care  to  >eparale  the  lead 


Ibat  may  be  revived.  Xd  tbe  lail  glaai  cnmad  to  powder,  flre  draebmi  of  nilre  ai 
added,  and  Ibe  mixture  bein;  melted  br  ibe  laat  time,  a  maa  of  errital  will  be  foand  in 
Ibe  crucible  wilh  a  beaatiful  kiaire.  Tbe  diamond  ii  well  imitated  bj  Ihii  Hnyraee 
haie.  Another  Terr  ^"  white  crralal  may  be  tiUaiaed,  aecm^ng  to  H.  Fonianini,  Tnaa 
•itrht  oiuten  ot  while  kad,  two  ounce*  or  powdered  bonu^  balT  a  grain  of  mangaeeae, 
and  three  ounce*  of  roekt-crfital,  treated  al  abor*. 

Ttte  eolan  at  artificial  gema  are  obtained  Troo  metallic  oxrdea.  The  eriftul  tepat  i» 
prepared  by  aMin«  Olfde  oT  aalimoar  to  the  baie ;  the  amethfit  from  manaanefe,  wilb 
■  liule  purple  precipitate  of  Cawnai  the  beryl  from  aniimoajr  and  a  lery  liitle  cobalt) 
I^w  arlifieial  diamoad  and  opal  from  bnia-eilrer  (chloride  of  lilrer)  ;  bine  atoae  from 
BobilL    Gee  Piam  and  PlOMum  ViTKlrtABLS. 

The  foIIowiDg  ire  recipes  for  making  the  different  kindi  of  glaas. 

1.  Botlli  flat*. — II  pound*  of  drr  ^aaber  •alts;  1!  ponnds  of  loaper  wlti;  a  half 
bushel  of  wute  soap  aihe*;  H  poaad*  oT  aandj  32  pounds  nf  ghits  akimmiago;  I 
ewt.  of  green  broken  glass ;  2I>  poimda  of  basalt.    This  mixtora  afliuds  a  dark  greea 

2.  Yellow  or  while  sand,  100  parti ;  kelp,  30  to  40 ;  lixiviated  wood  asbei,  from  180 
to  170  parts ;  fresh  wood  esbei,  30  to  40  parts ;  poller's  clay,  80  to  100  partt ;  esUel  or 
broken  gUis,  100.    If  basalt  be  nted,  the  pnponion  of  kelp  may  be  dimiaiihed. 

In  two  butUe-glau  boases  in  the  oeifbhochacid  of  Valencienne*,  an  noknowa  in- 
gredient, lold  hy  a  Belgian,  was  employed,  which  he  called  ipor.  This  wu  disoorered 
by  chemical  noalysis  to  be  salphate  of  baryta.  The  glaM-makeia  obsened  that  Iha 
botlles  which  contained  some  of  this  substance  were  denser,  more  homogeneoui,  more 
fbsible,  and  workrd  more  'kindly,  Iban  Ihote  farmed  of  Ihe  eommoo  materiali.  Whe* 
one  prime  equivilenl  of  the  silicate  of  baryta  =  123,  is  mixed  wilh  Uitee  prime*  of  lbs 
lilieale  of  soda  =  (3  X  77-6)  232-8,  and  expowd  in  a  proper  farnaee,  Tilrificalio* 
readily  ensues,  ajid  the  glass  may  be  worked  a  lillle  nnder  a  cherry  led  beat,  wilh  a* 
much  ease  as  a  glass  or  lead,  and  has  nearly  the  same  lustre.  Since  Ihe  ordinary  ni> 
of  glass-makers  are  not  rBmiliir  wilh  atomic  proportioni,  they  Uioukl  have  recourse  ta 
a  scieotide  chemist,  to  guide  ihem  in  using  such  a  proportion  of  sulphate  of  baryta  ai 
may  suit  their  other  viireous  ingredienU )  for  an  excas  or  defect  tk  any  at  them  wiU 
injoR  the  quality  of  the  glaM. 

3.  Orte%iaiiuLnB  glaa,  or  broad  glati. — II  pounds  of  dry  glaober  saltsj  10  pounds  of 
•oaper  tails  1  half  a  bushel  of  Uiivialed  toap  waste;  50  pounds  of  sand)  23  panatb  of 
gilts  put  skimminga ;  I  cwt.  of  broken  green  glass. 

4.  Croioa  glou.— ^00  parts  of  fine  sandj  200  of  good  soda  ash;  33  of  lime;  fn^ 
150  to  300  of  broken  glass;  60  of  while  taod;  30  of  purified  potash;  15  of  sallpetra 
(1  of  borax) ;  h  a(  arsenions  acid. 

6.  Ntarly  uHili  tailt  glaii. — 20  ponadt  of  potashes ;  1 1  ponnds  of  dry  glanbor  taitt  t 
ISof  Boaper  tall;  GSoffiand;  140  of  cullel  of  the  same  kind.  Another.— lOOof  sand; 
SSSofkelpi  60  of  wood  ashes;  1)  of  maotanese ;  100  of  broken  glatt. 

6.  Whi/i  taiU  gUttt. — 40  pounds  of  polaataei ;  11  of  chalk  1  76  of  sad ;  |  of  manga 
■ete;  99  of  while  cuUet. 

Anolher. — SO  of  purified  potashes;  100  of  sand;  20  (t  chalk;  and  2  of  saltpetre. 
Bohemian  ufale  or  plate  gists  is  made  wilh  S3  parts  of  guarti)  36  of  purified  pot 
■thei;  II  of  tilled  slaked  lime,  and  some  eullet. 

7.  Cryiial  glaii.—90  parts  of  purified  potashes ;  128  of  sand  t  24  of  ehalk ;  2  of  salt 
pelre;  2of  aneniouaacid;  ^  of  manganeae. 

Aaolher.— 70  of  purified  pearlaabes,  120  of  while  taad;  10  of  saltpetre ;  jft  of  ane 
■ions  acid  i  i  of  manganeM. 

A  third.— 67  of  sand ;  23  of  purified  peariashes ;  10  of  liAed  slaked  linn ;  j  of 
ganete;  (5  to  8  of  red  lea" 

A  fourUi.— 120  of  whib 
pettcj  t  of  manganese. 

A  fiflk.— 120  of  white  sand)  40  of  pearlasfa  purified ;  35  of  Md  lead ;  13  of  sallpetr«( 
1^  of  manganese, 

A  sixth.— 30  (d*  the  flnest  sand;  !0  of  red  kad|  8  of  pewlaah  parificd;  2  of  tal^ 
petraj  a  little  anenious  acid  and  manganeae. 
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Atemlku— lOOofMidi  tfofndlndi  39  oT  purified  p«ariuh« g  1  ofiiwmgaMMi 
L  «f  arfeoioiif  add, 

8.  P;aJt  51011.— Very  white  lud  300  pvitt  i  daj  purified  uda  100  puti ;  carbooBU 
■T  lime  43  puta ;  mangineie  1 1  enllet  300. 

Another. — Fineil  land  720;  puriSed   udft  4M;  qukblinie  80  parts;  wltpetna  Sfl 
put* ;  cnllet  4S5. 

A  IJllle  borax  hu  alao  been  prescribed  1  undi  of  it  commiuucatei  an  dfoliating  pro* 
petirtogkM. 

Tabolu  view  of  the  eompcsition  of  teveral  klodi  of  Glaai. 


Silica   - 

So-i. 

Ng.11. 

[Ju.l. 

Nu.8. 

H«.i. 

71-7 

M-2 

flStI 

69-2 

(XIA 

53-5S 

69-a 

5i'93 

42-6 

Poiaih 

12-7 

sa-i 

8-0 

32 

6-4B 

B-0 

13-77 

11-7 

Soda    -       - 

•i-l> 

3'0 

a.  pot. 

Lime   -        - 

IV'3 

125 

13-0 

20-7 

29-22 

0-B 

Alumina       . 

0-*     1-2 

3-B 

10-4 

6-01 

1-8 

MRgnelia     ■ 

3(1 

0-6 

Oxfdc  of  iroa 

r»-!i 

fVfl 

(8.6 

1-6 

3-8 

6-74 

0-4 

0-2 

s 

1-0 

2S-2 

43-5 

Barjl.          - 

0-9 

i 

No.  1  ii  a  Tery  branlifn]  white  wine  glua  of  Ifeawell  in  Bohemia. 
No.  2.  Glui  lube*,  lourh  more  fusible  lb*n  common  wine  gluaei. 
No.  3.  Crown  gla»«  of  Bobenia. 
No.  4.  GrEEii  ;1b>s,  for  medicinal  vial*  and  retort*. 
No.  5.  Flask  glus  of  St.  Elienne,  for  which  soiae  heaTj  apar  it  nted. 
No.  6.  Glau  of  Sevrei. 

No.  7.  London  filats  employed  for  chemical  and  phjiieal  porposet. 
No.  8,  Engliih  Bint  glass. 
No.  9.  Guinand'B  flint  glaw. 

The  maDufaciure  of  Glaii  btadt  at  Hnrano  near  Teniee,  i*  moit  ingeniondy  timple. 
Tubes  oT  glnu  of  eTcry  color  are  drawn  out  To  great  lenglbt  in  a  fcatlery  adjoiaiag  tba 
|[1s*s-bDuge  pols,  ia  the  *ame  way  aa  the  more  moderate  lenglhg  of  Ihermoineier  and 
baromrler  lube*  are  drawn  in  one  glaas-housea.  These  tube*  are  chopped  into  very  smeL 
pieces  of  nearly  uniform  length  on  the  nprighl  edge  of  a  Sied  chisel.  These  elementary 
cylinders,  being  then  put  in  a  heap  into  a  mixture  of  fine  sand  and  wood  ashes,  are  stirred 
about  with  an  iron  spatula  till  their  cavities  get  filled.  This  eurion*  miitnre  is  now 
transferred  to  an  iron  pan  suspended  OTer  a  moderate  fire  and  continually  stirred  about 
as  before,  wliereby  the  cylindricat  bits  assume  a  smooth  rounded  form  ;  so  that  when  re- 
moved from  the  fire  and  cleared  onl  in  the  bore,  they  constitute  beads,  which  are  packed 
in  catks,  and  eiported  in  prodigbos  qaantitie*  to  almost  every  conntry,  especially  to 
Africa  and  Spain. 

GLASS  CUTTING  AND  GRINDING,  fbr  common  and  optical  parposrs.  By  thi* 
mechanical  process  the  surface  of  glass  mny  be  modified  into  almost  any  ornamental  or 
aseful  form. 

i.  The  grinding  of  ery»tal  ware.  This  kind  of  glass  is  best  adapted  to  receive 
polished  facet*,  both  on  account  of  its  relative  softnes*,  and  it*  higher  refraetive -power, 
which  gives  lustre  to  its  surface.  The  cutting  shop  should  be  a  spaciou*  long  apa.t- 
mcni,  furnished  with  numeroa*  slcy-lights,  having  the  grinding  and  polishing  lathe* 
•[ranged  right  under  them,  which  are  set  in  motion  by  a  steam  engine  or  waler-wheel  at 
IT9K         _  one  end  of  the  building.      A  shaft  is  fixed  *s  nsnil 

in  gallowses  along  the  ceilina;  and  tnaa  the  pulley* 
I   of  the  shal^  bands  descend  to  torn  the  different 
9   lathes,  by  passing  round  the  driving  pulleys  near 
their  ends. 

The  turning  lathe  i*  of  the  *imp1est  constmction. 
Fig.  izR,  D  is  an  iron  spindle  with  two  well-turned 
prolongations,  ranning  in  the  iron  pnppeia  a  a, 
between  two  concave  bashes  of  tin  or  type  metal, 
which  may  be  pressed  more  or  less  tt^ther  by  tba 
.  thumb-screws  shown  in  the  fignre.  Theae  two 
pnppeta  are  made  fast  to  tbe  Yraoden  support  a, 
which  is  attached  by  a  strong  screw  and  bolt  to  ths 


longimdinal  beam  of  the  woiluhop  a 


B  ia  the  fast  and  loose  polley  for  putting  the 
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kthe  mta  nd  o«t  oT  gat  virh  the  irirmg  ihifL  He  pnijMtinf  nd  Df  lU  spiadia  n 
ftamuhed  wiUi  ■  hoUov  he&d-piecc,  into  which  tbe  rod  t  ii  pushed  tiiht.  Thii  riHl  Mr. 
Hn  the  callio;  or  (riading  diae  pkile.  For  hc«vT  irorii,  thia  rad  ii  Bx«d  idio  the  beid 
bj  t  KIT*.  Wh«a  ■  eonicat.  fit  it  preferred,  (he  eonn  ii  eavered  viib  lead  lo  iacraaM 
Oe  IKetioa. 

Upon  projecliog  rods  or  ipindlri  oT  that  kind  the  diflercDt  direa  tor  cnttbif  the  tIaM 
H« mada  liut.  Eone  of  thaaa  are  made  of  Hna  aandaWae  or  pdiihinf  dat»,  fnim  8  lo  10 
inehei  ia  diapieter,  and  rruot  1  lo  |  inch  thick.  They  mutt  be  carefully  turned  aad  poliaki 
ad  at  the  lathe,  not  onlf  upoa  Iheir  maadni  bat  npon  their  lal  Ue»,  in  order  (□  trind  and 
pulith  in  their  lura  the  flat  aQd  curTHi  surfacea  df  flasa  vnsel*.  Oiher  dises  of  the 
•■me  diimelei,  but  only  |  of  an  inch  thick,  arc  made  of  eatt  tia  truly  Inrncd,  and  serva 
for  poli«liiD^  the  Tcaseh  preaiontty  ground  i  a  ifalnl  «et  consist  of  sheet  iron  from  1  to  ) 
an  inch  thick,  and  12  inches  in  diameter,  and  are  destined  to  cat  Kroores  in  glass  by  Ihe 
■id  of  land  and  watei'.  Small  diMs  of  nell-haiomerEd  copper  from  )  to  3  inebet  ia 
diameter,  whose  ci re ii inference  it  sonielimes  Bal,  Bad  tmneliiDes  coticaTe  or  eaain,  serva 
lo  make  all  torts  of  delinealianj  apun  alafs  hy  nieans  of  emery  and  oil.  Lastly,  there 
arc  rods  of  copper  or  brua  furnithed  wilh  small  hemispheres  from  ^,  to  {  of  an  inch  ia 
diameter,  to  eicarale  round  hollows  in  glass.  Wooden  discs  are  also  cmpioyed  for  poliab- 
ing,  mtdc  of  white  wood  cut  acnnt  ihe  jtrain,  at  alto  af  cork. 

Tha  cutting  of  d««p  indentation!!,  and  of  ;roa*et,  is  uiually  performed  b|(  tbe  ima 
disc,  with  sand  and  water,  which  nre  allowed  constantly  to  trickle  down  from  a  woodea 
:r  placed  riehl  over  it,  and  furnished  wilb  a  wooilen  stopple  or  pinz  at  ibc  apex,  to 
'  I  its  ttrealer  or  teaa  tooaenest  Ihe  Sow  of  the  jfriwding  atawrialt.      Tbe  mnw 
etfect  may  b«  prodnced  by  ntini  buckela  as  sbovn  in  Jig.  'lit.      The 
lit    land  which  it  contained  in  the  bucket  v,  aboTC  Ihe  lathe,  hat  a  apisot 
and  faucet  inserted  near  its  bottom,  and  is  snpplicd  with  a  stream  of 
water  from  (be  stopcock  in  the  tcmcI  □,  wliich,  lo^elhrr  riinnina  dowi 
the  inclined  board,  are  conducted  lo  the  perlpbe/y  of  the  disc  at  thowa 
In  the  fiaure,  lo  whose  luwett  point  Ihe  glast  vettel  it  applied  wiib 
prettnre  by  the  hand.    The  sand  and  water  arc  aTterwaids  ciillcctcd  ia 
the  tub  H.    Finer  marking,  which  ar«  lo  remain  without  1u«trc,  an 
made  with  the  smalJ  eopper  discs,  emery,  and  oil.      The  polishing  it 
eflVeted  hy  [he  edge  of  the  tin  disc,  which  it  from  lime  to  time  moitica. 
ed  with  piiity  (white  oiyJe  of  lin)  and  wtler.      The  wooden  diac  ia 
also  employed  (or  this  purimte  with  pally,  colcothar,  or  washed  tripoli. 
For  fine  delineations,  Ihe  gl«»  is  first  traced  over  with  aome  eojoied 
varnish,  lo  guide  ihe  hand  qf  Ihe  culler. 

In  grinding  and  faccliins  Crystal  glatt,  the  deep  gnovai  are  Urst 
cat,  for  example  Ihe  cross  lines,  wiih  the  iron  disc  and  rounded  edge, 
by  means  of  sand  and  wilrr.  That  disc  ia  one  sixtb  of  an  inch  Ihicit 
and  13  inches  in  ditmeler.  With  anolher  iron  di&e  about  half  sn  inch  thick,  and  more 
or  less  in  diamfler,  according  lo  the  eurrature  of  tbe  larface,  Ihe  ([roovet  may  be  widen- 
ed. These  roughly  cul  partt  oiutt  be  next  Imiiolhed  down  with  Ihe  tandflcne  ditc  and 
water,  and  then  puliihed  wiih  Ihe  wooden  disc  about  half  an  inch  thick,  to  whote  edge 
the  workman  appties,  fiom  lime  to  lime,  a  bag  of  fine  linen  enntaioio^  tome  iron nd  pumice 
moistened  wilb  water.  When  ibe  cork  or  wooden  disc  edged  artlh  hat  felt  is  used  for 
polish  i  OK,  putty  or  colcothar  is  spplint  toil.  The  above  several  prt>cct»e4  in  a  large 
manufactory,  are  utaally  eummiitcd  to  leveral  workmen  on  the  principle  of  the  divition 
of  labor,  to  thai  each  mBy  become  expert  in  hia  department. 

2.  TIu  grivJing  o/  opiical  gfnuei.— The  glassrt  inlendcd  for  optical  purposes,  being 
spherically  ground,  are  called  tenses  j  and  are  used  either  as  simple  magnifiers  and  spec- 
laclct,  or  for  tele«copet  and  micrtttcopet.  The  curvature  it  alwayt  a  portion  of  a  sphere, 
and  either  convex  or  concave.  This  fonn  ensuret  the  conver^nce  or  divergence  of  the 
rays  of  light  that  pass  through  them,  aa  Ihe  polishing  doet  the  brlgblaest  of  Ihe 
imaice, 

The  grinding  of  the  Tentet  it  performed  in  bratt  moulds,  eiiluT  eoneave  or  cobtcx, 
fonked  10  Ihe  same  curvaluK  as  Ihal  desired  in  tbe  lenaea ;  and  may  be  worked  either  bf 
baad  or  by  machiaery.  A  Eange  is  first  cut  out  out  of  bnss  or  ei^par  plate  to  soil  tha 
curvature  of  Ihe  lent,  (he  circular  arc  being  Iraced  by  a  pair  of  oonpatie*.  In  thitway 
both  a  convex  and  concave  circular  gauge  are  obtained.  To  these  gangea  Ihe  brass 
mouIJa  are  turned.  Sometimes,  alto,  lead  moulJi  are  nted,  AAer  the  two  mnalds  ara 
made,  Ihey  ore  ground  face  lo  face  with  fine  emery. 

The  piece  of  glass  it  now  rouehed  into  a  circular  fona  by  a  pair  of  piaeert^  leaving 
n  a  tittle  toracr  than  Ihe  Qnished  lens  ought  lo  be,  and  then  smoothed  round  npon  Ibe 
Itoaedijc,  or  ia  an  old  mould  with  emery  and  water,  aad  it  next  made  fasi  to  a  bi^d- 
hit.  This  cunsists  of  a  round  hratt  plate  having  a  ftitw  in  itt  back ;  and  it  somewhat 
imaller  in  diimeter  than  lite  leu,  and  two  thirds  aa  thick.    Tbit  a*  tuned  eoneave  npoa 
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Aelalkai  >i>d  Ibra  tltielied  to  tbtiriwe  of  giua  bj  dropi.  oTptlett  apf^Md  to  icnn] 
pololi  or  its  (Urfaee,  Uking  etre,  while  the  pilch  m  mrm,  Ibat  Ihe  kenlre  or  the  glut   ■ 
eoineidn  with  the  euire  or  the  brau  p1aie.    TbU  una  not  merely  u  ■  holdfast,  by 
CDsbliog  a  person  to  seiH  its  edge  with  the  fingers,  bat  it  prevcDl*  the  glass  Tram  head- 
iait  by  tlie  necFfurjr  piesanre  in  grinding. 

The  glass  must  now  be  ^aiind  wilh  coarse  emery  nponiUntiproprialc  nwold,  whelhr' 
convex  orcDneave,  the  emery  being  all  Ihe  lime  li^pt  moist  with  waler.  "^o  preveni  the 
Ileal  of  Ihe  hand  from  afiectiog  Ibc  ti1as«,  a  rod  for  holding  Ihe  br»9  plate  i<  ectewed  to 
it*  back.  For  every  sii  turns  of  circulai -molion,  it  must  reeeire  Lno  or  three  rubs  aerou 
the  diaineler  in  dllTerent  directioDS,  and  so  on  Bllernslely.  The  middle  point  of  ibe  glnsi 
most  nevrr  paM  beyond  the  edge  of  ihe  monld ;  nor  should  strong  prcMure  be  at  any 
lime  applied.  Whenever  the  ftlasa  has  astuuied  Ibe  shape  of  tiie  mould,  and  tnuchei  ii 
in  every  point,  the  coaise  emery  must  be  washed  away,  finer  be  subtliluted  in  iU  places 
■nd  Ihe  arincling  be  continued  «>  before,  litl  all  the  seralehea  d'ltappt^r,  and  a  nnirorm 
dead  surface  be  prodnccd.  A  eoDimcncement  of  polishing  is  now  to  be  given  with  pum- 
ice stone  powder.  During  all  thii  time  the  convex  mould  should  be  occasinnally  wotked 
.in  the  concave,  in  order  ihni  both  may  preserve  tbeir  eorrespondence  of  ihape  between 
Ihem.  Afler  the  one  surface  has  been  ibns  finished,  the  glass  muat  be  turned  over,  and 
Inalpil  in  the  same  way  upon  the  other  side. 

Both  lurfacc*  are  now  to  be  polished,  Wilh  this  view  equal  parts  of  pitch  and  rosin 
mur>  be  melted  loielher,  tnd  strained  ihrouKh  a  clolh  to  separate  all  impuiilie*.  The 
concave  mould  b  next  to  be  healed,  and  covered  wilh  that  mixture  in  a  fluid  slate  to  the 
thickness  nnilbrmly  of  one  quarter  of  an  ineb.  The  cold  convex  mould  i<>  now  to  be 
pressed  down  into  the  yielding  pilch,  its  surface  being  quite  clean  and  dry,  in  order  to 
give  the  pilch  Ihe  exact  form  of  the  ground  lens;  and  boih  are  to  be  plunged  inio  cold 
water  iJII  Ihey  be  chilled.  This  pitch  impreiision  is  now  the  moold  upi'ii  which  the 
glass  is  to  he  polished,  according  to  Ibe  methods  above  described,  wilh  finely  washed 
colcolhar  and  water,  till  the  surface  become  prrfe ctly  clear  and  brilliant.  To  prevent  lbs 
,  pitch  from  changing  its  figure  by  the  friction,  cross  linei  musl  be  cut  in  it  about  )  an  inch 
•nundcr,  and  l-l!(h  of  an  inch  broad  and  deep.  These  groovea  remuve  all  Ihe  anpex- 
Sdoqs  parts  of  Ihe  poUahing  powder,  and  lend  to  preeerve  the  polishing  suiface  of  tbe 
pitch  dean  and  onaltered.  No  addilioaal  colcothar  after  tbe  firal  is  required  in  this  part 
of  Ihe  process  1  but  only  a  drop  of  water  from  time  to  lime.  The  piti:h  gell  warm  as  the 
polishing  advances,  and  renders  the  friction  more  Inborioua  from  Ihe  adhesinn  between 
the  siirrseet.  No  interruption  mnst  now  be  suffered  in  the  work,  nor  tnual  either  water 
or  colcolhar  be  added;  but  shouM  the  pitch  become  loo  adhesive,  it  must  be  merely 
breathed  upon,  till  Ihe  polish  be  complete.  The  nearer  (he  lens  is  brought  to  i  trae  and 
fine  SQrface  in  Ihe  firal  grinding,  the  belter  and  more  ea«y  dues  the  polishing  become.  It 
should  never  be  submitled  to  Ihi*  proeest  with  any  icralehes  perceptible  in  it,  even 
when  examined  by  a  magnifier. 

As  \a  small  lenses  and  spectacle  eje«,  lerersil  are  ground  and  polbhed  together  in  » 
■Donld  about  6  inches  in  diameter,  made  fast  to  a  stiflening  plale  of  brass  or  iron  of  a 
shape  corresponding  with  the  mould.  The  pieces  of  glass  are  affixed  by  means  of  drops 
of  pitch,  as  above  described,  lo  ibe  moald,  elare  to  each  other,  and  are  then  all  treated  M 
if  they  formed  but  one  large  lens.  Plane  (lUsbcs  are  ground  upon  a  surface  of  pilcJl 
tendered  plane  by  the  pressure  of  a  piece  of  pfale  gloss  upon  it  in  its  soflened  stale. 

Lenses  are  also  groand  and  polished  by  means  of  machinery,  into  the  detail*  of  which 
Ibe  limits  of  ibis  work  will  not  allow  me  to  enier. 

I  EiaiBiTiOM. — So  fur  as  luaj  ba  inferred,  fcom  tbe  annlysis  of  ordirUUJ 


of  its  mechnnical  com  position,  which  might,  and  muatonedav,  be  corrected;  but  (bat  whole 

batione  should   have  come  to  view  thia  defect  as  an  unavoLdnble  peroliarity,  is  preciHlf 

one  of  (huse  surprising  facts  which  demonstrate  the  influeoca  of  habit  over  the  powers  of 

tbe  mind,  aud  show  how  easily  human  reason  can  recimcila  itself  tu  the  aintt  gn»s  in 

■latencies.     If  windov-glaM  had  one  uniform  atomic  oomj  .... 

thesa  atrial  would  nowhere  exist   in  exceaai   and,   thereli 

drmiDUb  as  the  skill  of  the  worknien  iocreasad ;  but,  with  the  prn 

pound,  the  glass  stretches  unequalljf  iu  different  parts,  by  an  e<^ual  application  of  force, 

and,   in  spite  of  human  skill,  presents  a  result  atteroately  thick  or  thin,  as  accident 

determines.    TiM  these  slrin  luve  not  Ibe  same  cucnpoaition  ai  the  parta  surrounding 

them  is  very  obvious,  from  tbe  circumalaoca  that,  if  itriated  glass  be  cut  to  an  uniform 
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ippn«tt«  iTlaBtratlon  -  fbr  here,  in  addition  to 

_.  p „ , -ilB  of  lead  !s  puper«dd«l.     Now  (ha  ipadSr 

(TBTitj  of  aitiMte  uf  lead  U  Terj  hish  compared  viUi  (ui  of  silicite  of  lodo,  potuh, 
or  Ihne;  hence,  unteM  employed  in  the  exact  quBotil/  to  form  s  cheiniesl  eomTniutiao 
Ttth  the  other  eilicatn,  ■  men  mecbwiinl  mixture  ii  iiroduc><d  of  very  difftveiH 
den»itie«  throughout ;  and  the  product,  under  tha  aclion  of  light,  d«pl«j>,  pcrmaneatlf, 
thst  peculiiir  fugitive  appearance,  >ern  nhen  ijrup  and  water,  or  alcohol  and  vater,  an 
mixed  ti^th^r ;  that  »  to  lay,  a  Periea  of  curved  line*  are  formed  by  the  unequal 
reftaclion  of  ti.e  two  lluidi.  whioh  entirely  diwppQur,  to  «ooq  u  perfect  adniiiture  hai 
takpQ  place,  but  which  remain  in  the  cane  of  Hint  g\iM,  from  the  utter  injponibilitj  of 
affecting  the  neceasary  union  between  it>  varinui  parta  Although,  however,  thii  can- 
not be  aane  meehani'^lli'  vet.  in  a  chemiotl  way,  nature  performa  auch  openitloiia  will) 
caie  and  unerring  fidelilyr  Tha  French  chemift,  Bvrthier,  long  ago  proved  that  many 
neutral  tatta  comUna  together  by  fueJoD  in  atomic  proportions,  and  form  new,  and 
definite  compounda.  Thua,  carbonate  of  piitash  and  carbooate  of  aoda  wlioi  mixed, 
atom  for  atom,  unite  and  produce  a  compound  more  eaay  of  foaion  than  tlw  moit 
fuaible  of  the  two: — aimllarly,  either  of  theae  carbonalei  will  act  with  carbonate  of 
baryta  or  atrnnchia,  and  a^pun,  flour  apar  and  aulphate  of  lime,  (wo  remarbaUy 
infiiaible  aubatance^  when  mixed,  melt  readily,  at  a  low  red  beat,  into  a  fluid  as  mobib 
and  transparent  aa  water.  It  ia  nreleaa  to  multiply  eiamplea  of  tliia  kind,  for  tboa- 
•anda  exist ;  and  (he  alkaline  and  earthy  ailientea  form  no  exception  to  thia  almoat 
nnivenwl  rule.  A  mixture  of  ailieata  of  pata«b  and  ailicate  of  aoda,  will,  if  in  atooue 
ratio*,  fuae  much  more  readily  than  either  of  them  alona.  But  nov,  let  ua  imagine  ta 
attempt  to  fuae  theaa  two  bodiea  together,  in  any  other  proportioo  than  that  in  whidi 
they  are  naturally  diaposed  to  combine  i — aay  (hat  the  ailicate  of  aoda  ia  in  ezcMa; 
then  the  ailicate  uf  potaah  would  unite  with  ezaclty  eufllcient  of  the  ailieMe  of  aoda  to 
produce  the  extremely  fuaible  compound  above  apolien  of:  whilat  the  lest  eaaiW  fuisibte 
■ilicate  of  lodit,  added  in  eiceaa.  would  form  a  hind  of  network  throughout  the  maaa. 
It  mar  ba  aaid,  that  a  higher  beat  would  overcome  thia  difficulty,  oy  thorouably  ' 
liquifying  the  ailicatfl  of  aoda;  and  thia  ia  really  the  plan  now  naed  with  (hat  view; 
hut,  mdi'pendent  of  Ibe  fact,  that  the  mixed  silicate  of  potaah  and  aoda  would  alio 
undergo  a  corresponding  liquefaction,  and,  therefore,  favour  the  aeparation  of  the  ulicata 
of  aoda;  yet,  aa  chemical   union  is  imposaible,  from   the  very  conditions  of  tlis  ex- 

Eriment.  even  the  moat  perfect  mechaniral  mixture,  under  the  greatest  advantages  of 
idity,  would  never  graerate  a  homogeoaoua  body.  The  strue  might,  iode«I.  be 
diminiahed  in  aiia;  hot  (hia  would  imply  a  correspondii^  inereasa  in  their  number; 
and,  if  carried  very  far,  complete  opacity  would  result  from  audi  an  endeavour  to 
(ubvert  the  lawa  of  na(ure  the  power  of  the  workmen  to  remedy  this  defect  is  Ibere- 
fbre  limited  to  tha  capebHity  of  modifying  ita  more  aalient  features;  he  can  neither 
remove  nor  deatroy  it.  What  we  have  here  illoatratcd  by  the  aimplest  of  all  assump- 
tiona,  gathers  and  aecumulalea  into  a  formidable  evil,  when  aeveral  ailicatea  arc  fused 
together,  having  considerable  diETerenees  of  specific  weight.  Thus,  b  the  case  of  flint 
sluB  before  alluded  to,  there  are  generally  three,  and  aometimea  flve,  of  (heae  ailicatea 
fused  towther,  into,  probably,  me  of  the  mnet  anlagooiatic  eompnunds  that  could  ba 
eoneeived.  renicting  and  dispersing  the  ray  of  light  in  fifty  dtnerent  directions,  aod 
demonalrating  the  unrriendly  nature  of  its  coercm^  union,  by  flying  in  pieces  from  the 
moat  trivial  ippllcatiDns  of  heat  or  violence.  Yet  in  flint-glasa  we  are  not  surpsAswL 
Dor  indeed  equalled,  by  any  other  nation  ;  and  ao  thoroughly  baa  thia  beautirdl 
auhrtance  become  aaaocuited  with  our  industrial  reputation,  that  the  name,  flin(-glaa^ 
has  been  adopted  into  several  continental  languagea  ITeverlheleae.  it  cannot  ba 
doubted  that  a  wide  field  of  improvement  ia  open  in  this  qnsrler,  and  that  some  mora 
•olid  foundation  ia  needed  by  our  manufaeturera  in  thia  line,  than  the  prestige  of  a  name^ 
or  the  force  of  capital 
In  oar  concluding  remark*  we  shall  point  out  the  direction  in  which  improvement  ia 


practicable ;  and  at  preaent  it  may  not  be  uninteresliog  to  examine  the  eontenla  of  tha 
Breat  Exhibition  in  reepect  to  this  kind  of  glaas.  The  diaplay  of  goods  by  Uessra. 
Apsley,  Pelhitt  and  Co^  ia  alone  eufllcient  to  nhaivt  Ibe  entire  subject  of  fliut-glssi; 
and  the  mere  inquirer  Into  this  branch  of  mannfacture  need  go  no  farther  lo  get  a  perfect 
conception  of  the  wonders  that  can  be  achieved  by  the  manipulalinn  of  this  material.  Tla 
eoap  d'leil  ia  certainly  most  beautiful :  but.  supported  aa  it  is  and  multiplied  by  the  rival 
exhibitions  of  Heesrs  Oakr,  Harri>,  Bacchus,  Powell,  Lloyd  and  Summerfield.  and  a 
boat  of  others,  the  effect  is  poaicively  dauling  and  gnrgeoua.  At  a  .diatsnre  sufficient  to 
cover  the  ftnlta  of  refraction,  not  even  Ibe  diamond  ttaelf  has  a  more  pleaaiog  appear- 
•nee  ;  and  indeed,  the  glasa  tnh^tmor  of  Mr.  Fellatt,  displayed  in  (he  gnllrry.  might  ba 
•abstttnted  for  the  real  gem,  shown  In  the  main  avenue,  without  the  least  risk  of  deteo- 
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uiDgling  iti  ooosUtiieiilB  togatbcr  I  Bat  wa  mut  tam  from  tU*  glittariog  unrtiMBt 
Kid  det^end  to  a  lover  lerel,  nhsre  we  shall  find  Qr«aC  Brilua  in  di^ace,  ud  tuffer- 
ing  urerely  Froni  eompariaoa  vitb  A  riv&l  ioferior  in  capital  ood  nnlunkl  rewuriMa,  bat 
mtiiciouB  lit  pover  tbrough  tin  tid  of  reil  tpoirlei^e,  and  triumpliuitly  auailjng  n  claim 
to  lupreTnatT  in  the  Terj  pTfeclioo  of  Ibe  slata-malier'a  arl.  The  pUle-gl>u  of  Pniua 
cut!  th&t  or  Eiigland  far  iota  the  ahvle.  The  productiou  of  St.  Oobain  itaod  alooe  in 
tile  Giliibition ;  they  have  do  conipelitor* ;  uid  we  are  in  a  ooDdtliaa  to  proTB  that 
diemiatry  haa done  tbia.  Tlieplale-glauof  Moiiitu{OD,tao,uUU  to  the  defeat.  In  enoniD* 
ini;  the  refraetiTe  aherratjoai  of  a  mirror,  the  ipeclacor  will  find  bis  laak  [adlilated  bj- 
■tending  so  (hat  the  ravsof  light  froin  any  geometrinallj  shaped  bo^bll  upon  theglaaih 
al  an  angle  of  2G° ;  wben,  of  coone,  ibe;  will  be  reSccted  towardi  bis  eye  at  the  aame 
angle.  Now  gaiiDg  intentl;  on  the  figure  in  queation — and  wbic^  in  tim  Exhibition,  mav 
be  one  of  Ibe  perallcloKram*  fonned  by  the  raftere  of  the  roof,  let  him  geoUy  moTs  bit 
head  from  one  aide  (□  the  other.  If  the  ^laes  be  of  English  manuhctnTe,  he  will  imme- 
diately'perceive  a  tumultuous  moTement  lo  the  ItDe*  of  the  figure,  a*  if  ihia  were  subjected 
to  an  undulatary  aclii»i, — (ha  lioes,  before  itralght  and  par&Uel,  beeoma  crooked  aod  oco- 
-'•rgent  in  places,  and  minute  objects  lose  entirely  their  outline  and  definitioa  In 
the  case  of  the  St.  Oobain  glass,  abovn  in  the  French  department,  aotbii^  of  this  kind 
takes  place.    AJ  it  can  serve  no  good  purpose  to  dwell  upon  ea«h  indiridual  s^onpU 

rrfeclion,  we  refrain  from  entering  further  into  the  comparatiT*  merita  of  th* 
exhibitors.  Tliey  are  all  surpaued  b^  (he  French  Budwr^  both  in  raapMit  to 
jniformity  of  compositiuo  and  fineness  of  polish.  Tlie  St.  (^baln  Oompaaj  having  had 
the  good  sense  Co  place  a  number  of  amall  samples  of  their  glass  Ibr  the  aeosfitaina  of 
tiiose  visitors  who  may  leel  an  iclereet  in  the  nuuufscture,  we  have  aeladad  and  analjaad 
Doe  of  these  little  squares,  and  shall  presently  detail  the  result ;  but  our  objeot  in  aUn- 
"  lo  them  here  is.  that  glHss-makere  tbemaiilvea  ma;  procure  one  of  these  spedaieiia 
onlrast  it  with  a  like  morwl  of  English  plate-glaw.  If  the  two  ba  laid  Hde  by  eida 
upin  any  mnderatelj  light-Coloured  ground,  and  a  distant  stgeet,  as  a  chimney  ka  tt 
ample,  be  subjected  to  reflection,  it  will  ba  found,  that  whilst  Uw  French  glan  gins  a 
elear  sharp  outline,  the  Cnglieb  reflects  either  two  or  more  images  in  abaiy  and  imper- 
fect manner.  There  is  no  getting  over  tbis  fact ;  and  therefore  improrement  is  imp^vtiTS. 
The  mode  of  making  plale-glaas  being,  so  to  ny,  identical  in  the  two  countries,  the  dif- 
ference here  remarked  can  arise  from  nothii^  eUe  Chan  a  diSereoee  ia  oompositioD. 

Id  France,  as  in  England,  (he  ingredients  are  mixsd  with  seme  care,  and  iBtrodoced 
Ibto  a  crucible,  heated  by  a  powerful  furnace.  These  ingredieata  are  sMid  or  ailioa, 
carbonate  of  soda,  and  carbona(e  ot  Ume,  with  perhaps  a  httte  ^nnd  felspar  in  some 
cases,  Tbe  caibonale  of  soda  is  first  atucked  bj  the  silica,  and  its  carbooic  acid  drivan 
off,  whilst  the  remaining  silica  and  carbonate  of  hme  becomes  imbedded  in  tbe  Titrifyilig 
mass.  As  the  heat  increases,  a  more  perfect  fusion  takes  place  ;  and  then  the  earbonia 
acid  of  tbe  carbonate  of  lime  makes  its  way  tbrnugh  the  fused  malarials  by  which  tbej 
are  mechanically  mingled  together  during  the  efferfeseeaee,  which  ia  teehnicallr  terioed 
the  "  boil ;"  and,  provided  no  after  eeparatinn  ensues  from  tbe  jvocesa  of  "  settling,*  the 
whole  crucible  or  "pol^  of  glass  will  hafe  a  imifunn  compositioo.  Bat,  as  we  haie  iriw, 
this  depends  altogether  upon  tbe  relative  proportion  of  (he  malariala  towards  eaeh  other, 
for  an  excea  of  either  one  or  other  of  tbe  hues  will  destrt^  the  bomageneotis  diaraotM 
of  the  whole,  and  introduce  a  plexus  of  striE.  Now  the  plate  glsM  of  St  Qobain  ia 
■ImoBt  exactly  an  atomic  compoitnd,  and  consists  of  one  atom  of  the  Irisilioate  of  sodA 
and  one  atom  of  the  trisilicaCe  of  lime,  with  a  small  nercentage  of  alumina.  Tbe  miiHl 
is  therefore  complete;  and  when  it  is  remembered  that  the  celebrated  French  chemist, 
Gay  Lossac,  was  reg'ilorly  employed  as  an  adviser  (o  this  company,  and  that  bis  sm, 
"*  '  '  '  ---■-■-,  that  appointment  to  this  day,  i(  is  not  very  surprisiiw  that  onr 
lied  in  tbe  article  of  plate-glaJu.  Scieooe  must  ever  take  tbe  lead 
of  prejudice  and  custom. 

llie  examination  of  EngUshplate-glass  fully  corroboratea  tbe  general  lasnlt  deduced 
from  the  action  of  lif^hL  There  ia  no  approach  to  an  atomic  arrangement.  TIm 
principal  constitnent  is  trisilicate  of  soda,  tmt  variable  quantitiei  of  linu^  alntaina, 
and  even  magnesia,  exist  in  it.  Fotasb  is  sometimes  present,  and  wrida  of  iron  ia 
invariably  so;  but  in  not  one  single  instance,  out  of  17  sample*  ezamioad  with  great 
care,  could  so  much  as  a  surmise  of  the  doctrine  of  ojmbiiiii:^  proportions  be  gathered 
ftota  the  result  of  tbe  analyses.  Similarly  fniitless  was  a  research  loatituted  npoa  flint- 
glass,  both  British  and  foreign.  Of  8(1  samples  analyzed,  no  MtislkcCt^  avidenea 
oould  be  adduced  to  favour  the  opinim  that  science  had  been  a  helpmate  to  industry, 
or  was  at  all  coocemed  in  tbis  braecb  of  manubcture.  There  arc^  however,  some 
point*  of  vast  interest  assodated  with  tbe  practical  working  out  of  tbis  matter.  Potash 
{•known  to  give  a  moi«  brilliant  and  harder  glass  than  soda,  and  alumina  seems  to  tend, 
in  the  same  direction.      The  Bohemian  gla»,  so  celel»ated  throughout  Europe,  is  ■ 


0LA8B. 


potarii,  but  Mt  in  ciwmkal  propaMom.    TKt  g'ttam  b  tlMrcfbn  liriatsil,  u  n»j  b« 
men  t^  euniiiiiaf  lliM  iii  tb«  AuatrUn  department;  but  it  Netm  to  permit  of  >  mora 

Kfeot  <l«iuMiiia  bj  iDMalKa  osMv*  than  can  b«  deT^p«J  in  glui  uf  lime  imt  mmjUl 
1  very  probatdj  depenik  upon  the  Klumina  contained  in  it     Fnim  ■ome  ungiflar 
oveniglit,  tlw  dm  of  tMbnnata  of  buTta  hoi  not  jet  tbunc!  Iti  vij  li  ' 


„       .         „  -  "'"'  bopeful  materiaL    Ttiii  lub- 

■taace-imj  be  had  in  lai^  ^uantitj  in  the  North  of  Etisland,  of  great  purilj,  and  at 
a  mtnlj  aiiaiinal  awt  a*  oomparad  with  ita  valae  fiir  aadi  a  pnrpoae  u  KloM-making. 
lliat  it  would  (iue  nadi);  willi  a  due  arDount  of  loda,  *ad  give  "a  boil  aa  well  ai 
chalk,  tliere  vn  be  du  daubt;  wbilal  it*  great  deniitf  will  certainly  improve  the  re- 
fractive piiwer  of  the  Teauilii^  prodtict,  and  thus  rival  the  brilliancj  or  lead  nr  flint- 
'  giMm,  witbnat  ironarling  tbat  ■ortnuaa  and  Imbitity  to  receivn  icrBlchee  wliich  are  to 
obiectinwlile  in  the  latter  varietur'  On«  difficulty  may  perbiips  reaiile  in  the  want  o( 
in&rroatian  aauenung  the  qoantity  to  bv  emplnycd.  Bat  thin  i*  easily  vljutled;  for 
it  baa  been  damnnlralad  that,  during  vitrification,  the  ^licic  acid  unite*  to  bAtee  in  the 
pnipartioH  of  three  atom*  to  on*:  oonMquenlly  three  itoms,  or  13S  pn^t^  will  atwayt 
Tequila  nn«  atmn  of  each  baie.  Hierefiini,  this  weight  of  good  dry  aiind  may  be  eet 
Bfcainat  M  at  dry  miMUrie  of  loda,  TO  of  carbonate  of  pntaah,  60  of  pure  marbl«  or 
oteUc.  89  of  oirtranate  of  baryta,  and  113  of  oxide  of  load  or  litharge.  Suppine,  lh>'a, 
that  the  object  i*  to  enpkiy  carbinale  of  baryta  hr  the  fint  time,  here  S  Htums  nr  i7S 
parte  of  eand,  1  atntn  nr  CI  parte  of  dry  carbnnate  of  anda,  and  1  aCum  or  SB  nrt>  uf 
carbonate  of  baryta,  may  be  mixed  and  (owd  together  with  every  prospect  of  obtiiiniDg 
a  good  reeulti  nr  t  aUmii  of  Hlrca.  1  of  carbonate  of  pola^  I  of  carbonate  of  aod^ 
Bsd  I  of  earbooale  of  baryta,  might  be  tried  without  fear  of  fUlure.  Avnin,  ia  (be 
caaa  of  flint'giaaa.  IIS  of  lilhnrce,  M  of  aoda,  and  S70  of  tand,  would  probably  auoceed, 
or  aa  adiliiiuoal  atnm  of  irlaiHate  of  pota.ih  might  be  uaud.  Fur  mnny  yeera  paei, 
M.  Duwaa,  nnw,  perbapi,  the  flrat  diemist  in  Prfinee,  haa  been  iu  the  habit  of  dennm- 
Btrating  to  bie  pupiU  that  glaae  of  all  hinds,  ,when  properly  naade,  munt  necesearily 
ba  an  atoroia  eompouDd ;  and  yet  we  acaroelv  eipect  to  And  a  aingle  Britinh  glau- 
maker  who  will  admit  that  hi*  art  i«  luiceptibre  of  audi  detiaive  and  beaatifbl  aimpb- 

To  aaeiet  ai  A>r  aa  ve  can  in  the  attainment  of  this  end,  we  ahall  proceed  to  deacribe 
a  aimnle  means  tor  the  arwiysl*  M  glaaii.  which  will  enable  any  perxon,  poasexsed  of  even 
very  trilling  diemical  ekill,  to  determine  the  compnailron  of  any  givcin  aainple  of  glata 
in  a  comparatively  short  time.  Prom  the  naturi  of  the  matenni,  it  beeomea  neceaaary 
to  divide  the  analyMi  inlo  two  dittinct  portions;  one  of  which  haa  for  its  object  Un 
•Btimation  of  Ita  alkaline  ingrvdienta,  tlie  other  lliat  of  tlie  earthy,  mutaHic,  and  silireoaa 
natters.  Having  heated  a  aoAcient  quantity  oFthe  sample  in  question  to  dull  redneaa, 
itmaetba*«Mld«nly  thrown,  whilat  still  hot  into  a  basin  containing  coldvater  Inttnaway 
K  beeomee  ciaeked  aad  flawed  in  all  directions,  eo  as  t«  favour  ita  reduction  into  powder. 

™t__  .__  1. .  .1. — . —  1. — (refulljf  ground  iti  an  agate  or  steel  mor"—  ~"^  " 

Kor  IS  it  a  matter  of  indirference  whethi 

_,   ...  _ Dt;  for  glasa^  in  thia  extreme  atale  of  o   , 

readily  g>^  up  a  part  of  its  alkali  to  water ;  and  hence,  if  ground  in  the  prenenn  of 
that  fluid,  the  resulting  analysia  would  prove  rncorrecl.  But  we  will  auppose  that  a 
qnantitT  of  llnely  powdered  gla-^e  haa  been  obtained  aa  above  indicated,  anil  the  anmnnt 
ol  it*  alkali  is  ileatred ;  then  weigh  ont  100  graina  of  the  glaaa,  and  carefiillv  mix  with 
it  100  graina  of  ptire  fluor  apar  in  a  >lmi1arly  powdend  condition.  Place  the  mixture 
in  a  platinum  nr  leaden  vMsel,  and  pour  over  it  SOO  graina  of  strong  sulphuric  acid,— 
stirring  the  whole  well  together  with  a  ailvn'  ppoon ;  but  taking  care  not  to  reuMva 
any  portion  nf  the  materiala  Next,  apply  a  heat  of  about  !13°  Fahr.;  and  u  the 
pioceatdrawe  to  a  ooneluaioo.  thia  may  he  raised  aa  Mgh  a«  300".  When  all  erolutioD 
of  gaaeout  fumes  haa  ceaapd.  water  may  be  poured  on  the  residuary  maaa  to  (he  extant 
of  four  or  Ave  ounne^  and  the  mixture  thrown  on  a  filter.  After  the  clear  Quid  haa 
paned  through,  a  Hltle  more  water  must  be  added  to  the  filter,  so  aa  to  wash  out  the 
utttAt  of  the  aoluble  matter;  these  wa^hinip  being  joined  to  the  original  dear  fluid, 
whidi  conaista  of  sulphate  of  aoda  or  potaab.  or  bodi,  with  a  quantity  of  sulphate  of 
lime,  and  perhaps  also  of  magnesia  ami  atanrina.  To  this  an  exce«a  of  earbiwiate  of 
ammonia  mutt  now  be  added,  to  admit  of  the  aepamtion  of  the  earthy  salts  being 
effected  by  filtration,  llie  elear  sotntion  ia  next  boiled  down  to  dryness,  and  the  residoe 
is  healed  reel-hot  hr  a  minute  or  twn.  "niis  residue  is  the  soda  or  potash,  or  both,  for- 
merly rantained  in  100  grains  of  the  glass,  but  now  united  to  aulphurie  add.  Having 
a*certaln<^  its  weight,  the  relative  propnrthais  of  polaah  and  so<1a  may  be  fiMtnd  by 
testing  ita  content  of  sulphuric  acid  with  a  barytic  solution,  and  calculating  the  result 
I7  the  wall-known  Archimedean  .equation ;  or  by  dissolving  the  mixed  nit  in  a  imall 
quantity  of  water,  and,  after  adding  an  excess  of  tartaric  acid,  leaving  the  whole  fiir  ■ 
few  hoim  eoverad  up  in  a  eod  plaea    Almost  tiie  whole  of  the  pota^  will  separata  in 


ptwcdof  Bulpb*t«afM>d4Mhenu71gTunBDf  ilindicaMBSur  pars  mhU,  the  mult  maj 
be  obtained  xty  Ika  rala  of  pnipanioo.  Ila  aimnunt  of  alkali  heinf^  knuvn,  anolher  por- 
tion lit  tbi  powderiad  ^om  muM  ba  ampti^eil  Cir  asMrtaitimg  the  rsmaindar  uf  the 
ingradiHita.  Ttnt  u  to  laj,  100  grain*  of  ttia  umple  innM  be  laixed  with  100  Kraini  ot 
para  PHtMh,  and  tba  wfaola  (IiwmI  tng«tiHT  in  a  ■il*er  orncibte,  at  a  rad  heat,  until  perfvot 
liqoebdimanMiei,  wbm  A»  crndWe  aod  iB  oonteMs  ma;  be  vitbdravn  from  tbe  fire, 
and.  Mi  aonn  aa  eanl  enoo^  boiled  in  half-a-ptnt  of  pnra  waiar.  •»  w  Ihnniugtilj  to  di%i 
(Dive  tba  fnaed  ma«  froni  the  erucible.  An  twa*m  of  nltrie  acid  being  poared  into  the 
aolution.  the  niiture  ■  than  eTsponUed  to  drynen,  by  whinh  meani  tha  altinc  aoid  ia 
TMidrrml  iofoluble ;  ooauqueolW.  oo  tbe  applioation  of  valer.  thii  reiuaim,  aud  may  be 
dried  and  weivbed,  vbilit  the  lime,  alumina,  and  lead  ot  the  glau  tany  he  aeparatsd 
from  Ifas  Bohible  pnrtion  by  the  addition,  first,  of  tulphurelted  bydmgpu,  wkrich 
Mparmtea  tiia  lead,  then  of  aimiicnia.  vh'n^  throira  dovn  the  alumina,  and,  next,  bj 
pouring  in  ntrbonata  of  amnionm.  which  precinitatM  the  lime  as  a  tarbonate.    Thni^ 

, ...   „j  je  oonducted  at „     „ 

haa  been  rtcom mended  to  empliiy  CHrboniUe  ot  baryta  i:i  the  analysia  of  gbm ;  but  the 
high  tvmperature  requlrsd  with  ihia  aabstapce  diuipatea  a  pnrtiun'of  the  nlhaline  «innpo- 
Dent^  and  thoa  leadt  to  aerioua  emuii,  Eien  mere  ftninn  in  a  glan  furnace  ntpele 
anda  frr>m  glau,  and  render*  it  more  and  more  intbsibte;  bat  thi«  expulaion  ia  mudi 
GtToiircd  by  the  prewnoe  uf  baryta.  The  ahore  method  of  inatyting  glan  is.  tliereliir^ 
to  be  preferntd  to  the  baryta  plan,  by  indivrduala  not  habitually  ei^ged  in  nmnipuiative 
ehemiBlTy,  Dittii  manufitcturera  wlupt  the  eoatom  of  eramininj  every  npeeiTnan 
of  giant  they  maite.  the  chancel  of  inipmvement  are  extremely  limiteil ;  Sot  snoceM 
nie  day  is  eomtanlly  fonowed  by  failtini  in  another,  wilbout  an*  meam  of  check- 
ing or  controlling  the  tnaDafacture;  It  in  generally  n^d  (hat  tbe  beat  glaas  is  made 
during  cold  weather,  as  at  this  time  (he  furnaces  gira  most  heat,  from  the  incrensed 
activity  of  the  draught,  thrnuEb  the  augmented  barometrical  premure.  The  asrartion 
itself  i*  mfist  likely  true  ;  but  the  eiptanalinn  of  its  eanse  leave*  much  to  be  elnciilnled, 
eren  if  ■  higher  heat  prevails  at  the  perii>d  in  question.  Admitting  the  beneficial 
agency  uf  a  high  temperatnre,  or  "sharp  Sre."  as  it  is  termed,  tliii  perhaps  depend* 
npiin  the  sudden  fniion  of  the  materials  before  the  carbonio  add  of  either  of  the 
carb'innti'i  has  had  time  lo  escape;  eonaeqnently,  a  much  more  active  "boil"  and 
thorough  intermixture  mutt  occur  under  audi  circumitances  than  where  this  gas  ha* 
been  auflbrcrl  to  pass  off  in  great  part  befDre  fueion.    This,  howetrr,  wuald  noly  <hminish 

i„.i^„ij...i r  ,1.-  .._:^  ^y  multiplying  their  number ;  and  auch  glan  mo*^ 

circumstances,  suffer  greatly  by  comparison  f'"-  ■'— • 
menl  be  hoped  fi  ■    -■■ 

.land  with  manu 

ery  ninde  by  Dallon,  that  [fature  works 

uu  e.iCuM  for  continuing  to  follow  the  doctrine  c_  _ __. __ 

and  fVequent  failures — the  alternatinns  6f  hope  and  dei>pair.  The  taws  whirb  regu- 
late tlie  entire  universe  are  not  more  immutable  tliao  those  which  tend  lo  unite  aiiiea 
and  soda  to  equivalent  praportions.  It  is,  therefore,  simply  futile  to  bnttle  with 
sncfa  a  power ;  for  evea  when  suecesa  aeems  on  the  point  of  attainment,  we  find 
Kature  renescrtlng  her  dominion,  aod  stamping  thcua  works  of  man  which  hare 
been  pursued  in  defiance  of  bcf  laws  with  Itie  indelible  impress  of  iinperftotioo  and 

:e  equal  to  that  of  St.  Gobain, 
But.  remembe""""  """  "  "' 
fadlitiea  we  puteess  as  a  glass  manufacturing  nation,  the  attainmeat  e 
result  is  but  a  sorry  flight  ot  ambition.  We  are  placed  in  a  pnsitiun  which  demand* 
bom  us  something  more  then  mediocrity  or  auecesuful  competition,  M  nu  nation  in  the 
world  pn?w.>ssea  the  aaine  amnimt  of  natural  advantages,  la  fuel,  in  soda,  in  sand,  in 
chalk,  in  lilliarge,  we  are  uttuntlly  rich  to  nverfiuwing.  Out  capital  and  oommeree  give 
na  the  romnisiid  of  every  market;  our  manufacturers  need  only  ask  and  have.  "-  — 
as  a  miserabla  fiscal  '         "      '  ""       -   '   -  ■  .   -•  .  l.__i_  _.  .i._  j-„ 

inter-wt,  inferiority  w 

glaft!  throughout  the  Oreat  Exhibitii  ... 

and  we  regain  Ihini  teming  it  a  national  diapsce  only  under  a  belief  thai  already 
improvement  has  begun,  which  will  thruat  these  apecimena  into  the  oblivion*  records  of 
the  past. 

Ax  AcnaoK^Tio  Tilxbcopx  of  gigantic  dimensions  and  powers,  whi^  ia  now  being 
ccmatrucied  fur  the  Rev.  Mr,  Craig,  Vicar  of  Leamington,  under  the  euperiotendenee  cj 
W:  Craratt,  Esq.  FJtJ,  ha*  been  the  oecasioD  of  the  manubctnre  of  lam*  adrnJiebU 


n  itnioluia.    The  crmm 


(iptiMl  fliDl  olJMt  glMwa  »t  tba  gntt  voito  of  M*«nL  CbuMt  of  B 

U  ioehni  in  diamsler,  ud  ia  pcrlKtly  claar  and  bomogtiwoDa  in  itnio „ 

(Uu  leu.  of  lika  tiie,  u  of  plabi  gUM,  cut  bj  tba  HiuMi  fUl^vtaa  ConpaDr. 
total  liagtb  uf  th*  tokMap*  in  dm  viU  b«  S6  fMt,  but  tfaa  nal  Iboal  Imgth  of  th*  Ic 
much  Im*,  bBiDg  probably  about  IS  bet.  A  qnartar  of  an  inch  ttttir  «Mi  be  imd  tiio 
tbia  telncoM,  a*an  in  iu  impcrftet  alata.  at  Ibe  diatanoe  of  haU  a  mila.  It  mrTiim  to  ba 
M  poverful  M  Lord  EoaMi  cxiloaaal  raflKtor,  and  it  U  mouDted,  in  it*  otarntoij,  m 
W*iKl*worib  OocDinoQ  on  augfa  mecbaniol  )«inripUa,  m  to  b«  movaabla  ■■  anj  diraotio* 
with  Ibe  tluhttat  loucb  of  tbe  finger,  whil«  it  can  b«  dirHtod  to  otfjscta  at  80''  at  tixn- 
tim  aboTa  ua  boriian.  Tbe  weight  of  the  lube  i«  S  tea* ;  it  ia  quite  iailasible  and  fn» 
from  Iranuf  or  ribration.  The  uaio  bj  wbtch  the  tuba  U  lowawd  t*  raiaed,  is  npaUa 
at  ntiiiog  a  weight  of  IS  looa.  A  gentle  toodi  oo  the  whed  of  the  itoa  ndlwsj,  on  wUA 
it  DHnea,  lifta  SU  cwt. 

OLAaa  noM  Aixauint  SvLPuna.  Maam.  Balmain  and  ParaeU  have  patenlad 
II  pmxM  for  making  glaw  Ihmi  alkaline  tulpbatei^  u  which  Uie;  fint  make  a  uliotl* 
by  igniting  lulpbMe  of  hnU  with  «aod  and  diarcoal  powder,  for  aumpls.  ao  a*  le 
contain  from  about  IS  to  20  per  cant,  of  alkalL  To  make  a  lilicata  of  about  W 
per  cent,  of  eoda,  tbay  mix  8  owt.  of  uad,  t  owL  of  dry  lulphala  of  eoda  in  Am 
powder,  and  from  IB  to  18  Iba.  of  finely  ground  chai«o*C  and  beat  tbe  mixture  to 
whitaoBW  in  a  fumacb.  Aa  tha  ulicata  blla  from  the  furnaoe  it  ia  reeei*ed  into  a 
veiwel  of  water,  wbieb  renderi  it  more  eaay  to  ^ttd,  and  by  dUaalnng  tha  axataa 
of  sulphate,  pmaenta  that  subataoca  in  a  eonTeoieat  fomi  tot  being  Tecorared.  To 
m»ke  a  iilicate  of  eoda  of  IS  per  cent,  of  toda,  8  part*  of  *ai>d  and  I  part  of  aolpbal*  of 
aoda  are  luiied,  and  the  mixturr  ia  heated,  with  occaaional  atiirine.  ib  tbe  (umaea.  By 
•zpoaure  to  %  low  red  beat  for  fhim  6  to  10  houra,  a  perfect  aiUcate  of  aoda  will  b« 
fjimed.  A  ailicate  of  pntaah  of  16  par  cenL  ia  made  by  heatiog  Si  cwt  of  aand,  1^  ewL 
of  aulphata  of  potaah,  and  IS  pound*  of  charcoal  SometimaB  both  a  intphata  and 
carbonate  of  a  baaa  ace  u*ed  tc^tber ;  Mtd  aooietinM*  two  baaei  are  uaad  to  make  a 
double  lilioUe. 

In  all  raae*,  cbamical  equiraleDta  are  obierTed ;  a  aingle  equiTabot  of  eharoDat  to  «n 
of  aulphate.  To  make  a  double  ailieale  of  soda  and  barytea,  either  of  tha  IbUowit^  nix- 
tlirea  may  be  used  : — 

So.  1..  £13  part*  of  sand,  "li  aulptiata  of  soda,  111  sulphate  of  baiytea,  and  IS  dianoaL 
Vo.  1^  37S  Band.  7S  sulphate  of  aoda.  99  carbouite  of  barjles,  and  t  cbarcoaL  A  flow  of 
aulriwle  indicates  want  of  charcoal,  and  a  brown  culour  in  the  result  aa  exoeia  of  ebar- 
coal;  but  both  of  tlieea  accidents  may  be  produced  by  too  low  a  heat  in  tbe  funMCft 
The  higbeat  workii^  temperature  ta  a  bir  whits  beat.  Hia  additkti  of  G  or  10  per  caaL 
of  coioiaoii  salt  aids  tbe  fluxing,  and  is  oot  hurlful  to  tba  result.  The  sidi^iate  shoald  be 
In  fine  powder.  The  patentees  also  use  a  sulpburet  or  hypoaulpbile  aa  a  deoompoaing 
agent  fur  tbe  autpbetea  inalead  of  charcoal.  Half  an  equiialent  proportioo  of  snlriinrot, 
or  a  single  equiialeut  of  bypuulphite.  should  be  used  m  the  plaoe  of  eadi  equivauot  of 
the  cbarcoal ;  u,  fur  example,  SO  parts  uf  sulpburet  of  sodiunk  for  8  parts  of  charcoal 
neae  decompositiona  and  conibinaliona  are  effected  b;  means  of  a  pecoliar  renrberatory 
fuTDSce,  with  two  inolined  beds  or  flue*  through  which  the  fire  nassea  and  plays; — 
Jftidon'i  Jotma:,  xxxv.  22S. 

Tbe  duties  payaUa  io  the  United  Eiogdom,  npon  tha  tUBkent  deacriptuna  <tf  ^IM 
•re,  for:— 

£    M.    d. 
Window  glai^  any  kind,  not  axceeding  (  incH 
•i:., "    8    (  per  cwt 

0    S  per  iqiuite  tout. 


All  glass  exceeding  ^  inch  tbidness,  and  all 
■Utered  m  polished  glaa^  luperflaial  i 


Painted  or  ocnamenlad 


9  and  not  li  squara  IM 
and  npwards 


All  flin  t  cut  glass,  flint  coloured  glsas,  and  fuqf 


0    t  par  (tipaifldal  fcoL 
0    Olparlh. 


.,j,„.«..„Googlc 


QhASa  (BOHEMIAIO.  9St 

£    A    d 

BottiM  of  gUM  oonred  with  wicker  (not  being 
Sint  or  cut  glsu),  or  of  gteea  or  eoamtaa 
glut  -  -  .-00    Sparewt 

UaenauMnUed,  ud  old  broken  glaN    -  -     0    8    6  p«(  ewt 

Qlibi,  AmrauR.  U.  Feligot  >Ut«>  lh»t  tli*  btrd  giM*  of  Bohemn  u  ccmpoMd  of 
100  parti  of  ailica,  It  part*  of  qaiekUme,  >ad  onlj  S8  part*  of  carbooftta  of  potash, 
llieu  proportioQi  gira  a  glaM  quiM  unmanageable  in  ordinarj  furnaaa;  but  Uie  ad- 
ditbn  of  a  cotDparatiTel}'  no^l  ijuantit/  of  boracio  acid  i>  capable  of  determining 
futioo,  and  tbe  rewilt  i«  a  glui  banng  all  the  requlute  Uiapidity  at  a  high  temparahre 
and  poueuing  at  the  earns  time  a  great  brilliinrj  and  bardneae. 

Olass,  Bokuiak.  Qlaaeaa  are  lilieatoe  which  muat  coolain  at  lawt  60  par  cent  <rf 
•Qica;  the  more  there  b  of  it,  the  iDDra  perfect,  iinalter»ble,  hard,  and  inluaible  ie  tite 
glaw.  Tbe  bardeet,  moet  beautiful,  and  meet  perfect  glaea,  ie  found  Id  nature  in  ll»  etat* 
of  pure  ailica  in  rock  crjataL  To  render  eilica  fuiiUe,  certain  fluxe*  muet  ba  added ; 
tbeee  fluiea  are  polaesa,  aoda,  lime,  and  oxide  of  lead. 

Silica  luaea  tatj  well  with  tba  alkali^  but  the  reanltia)^  glw  i  i>  rapidly  ehangad  bf 

abBOrbing  mniatiuv  from  the  air.    To  prcTent  tbie  alteratioo,  it  i>  alwa^ ■  ne '- 

the  manuftcture  of  glMt,  to  introduos  a  oartain  qoantity  of  lime  or  of  ezide  ol 

In  tbe  (blloving  table i*  given  the  analjaai  of^a  cer    '  '         •  -^  '     -■ 

which  will  indicate  thmr  eompoiitico  witii  preciaoo. 


Silica 

Potaaaa 

(1-) 

(*■) 

(>■) 

(*■) 

(B) 

ts.) 

(T-) 

(8.) 

71-» 
11-0 

71-7 
IM 
S-S 
10-8 

O'i 
0-B 
0^ 

■lie 

B-B 

es-B 
is-i 

12-6 
it 

7a-« 

175 
8-8 

1-8 

78-86 
S-6 
lS-06 

i-s 

8-B 

70- 
SO- 

* 

6- 
0-8 
0-4 

B7- 
2B- 

IS-F 

«• 
1-8 
0-4 

Lima 

Idagneeia     .... 
Alumina      .... 
Oiideoflroo   -    .    - 
Oxide  of  Hangaoeaa  . 

10- 
it 

S-9 
0-S 

lUl-4 

9S-1 

100- 

100- 

loo- 

100-S 

100- 

BM 

a  expressed 


(1.)  Bohemian  glau  from  Nenhid,  (M.  Onis);  ill  compcaitioD  ii  repreMnted,  oearlT, 
bj  the  formula,  Ca  S*  +  (A1  F)  8*+  (K  Hg  Hi^  S>. 

(Tbe  reader  will  remember,  that  tbeee  are  bneralogieal,  and  not  chemical,  rfmbola- 
■iace  tbe  letten  lignify  the  oudes,  oi  acidi,  and  not  the  alemeatarj  baiei,  as  thej  would 
in  chemietr;. — Trout.) 

(S.)  A  fine  table  gUm  from  ITmiwelt  (H.  Berlhier);  it  ia  asceedingi;  bekutiriil,  and 
i*  prepared,  according  to  U.  Pardoonet,  with  a  mixture  of  100  quartz,  OO  caustic  lims,  78 
nrbooata  of  potaasa,  and  a  rtrj  small  qnantitj  of  nitre,  arsenious  add,  and  oxide  at 
maoganeM.  The  preeenee  of  arsenic  cannot  be  detected  b;^  analyKS.  lie  compositioa 
oi  this  glass  is  eipreMad  bj  the  formula  0  S  •  +  (K  IT)  ^  '- 

(8.)  Old  Biriiemian  fflMS,  (H.  Domas) ;  ite  formula  is  (Al  0  E)  S«. 

(4.)  Crown  glaai  of  Qerman  manubcture,  (H.  Dumai);  its  cotnitix 
by  the  rormula  (E  0)  S*. 

(G.)  OIbn  for  mirrors,  (ILDoglu);  it  is  repreeentad  by  tbe  formula  (N  AI  0)8*. 

(S.)  ADDtber  glasa  for  mirron,  (H.  Dumai) ;  Ita  fininala  lie*  between  B  S  •  and 
BS*. 

(7.)  While  taUa  glou,  trtm  Silbarberg  near  Qratwn ;  iti  cnnpositico  i*  oxacUj  es- 
presaed  b;  the  formali,  !  (K  Oa)  S*,+  (Al  F)  8*. 

(8.)  Uirror  ^*s«  from  Hew-HorfceDthal,  for  tba  Dunuflwtare  of  east  mirroni  It 
*bow*  a  greeni^  tint  in  leetioa  and  loAen*  at  a  senile  heaL  lit  compontian  ii  oeailj 
represented  b;  the  formnla  (Al  F)  3>  +  B  (K  0  Bl)  S',  or  more  nmplj  (E  0  Al)  S*. 

Properiiet  a/  Glau,  IVantpariiut,  OttionrUitMrn. — TVwwparence  and  colourteseoasa 
are  the  llrst  properties  of  glass :  to  Dbtain  tbeno,  tbe  maleriaU  most  ba  employed  ex- 
tmnelv  pure,  and  ttie  leaet  poesible  flux  added ;  an  excess  of  potasaa  girea  Uie  glaaa  a 
greeniui  tint;  soda  and  its  aaltt  gi*a  it  a  yellow  tial,  and  lime  render*  it  milky.  A 
very  small  quantity  of  tbe  eolphata  of  potasea,  or  loda,  gire*  it  a  jellowiah,  or  blackisb, 
brown  green ;  iron  eolotn-s  It  strongly  bnttle  green ;  and  an  exoeas  of  the  mangaoeaa 
employed  to  rentair*  the  ealoration  due  to  tha  oxide  nf  iron,  gires  it  ■  hlnieh  tint,  which 
becomes  a  daddad  riolat  by  tba  aetioa  of  tha  tokr  light  If  the  minium  Mnplorad  ia 
B  0  I 


038  GLOVE  HANUFACTUSE. 

the  matmhetan  of  ajtUi  cootaini  >  littla  copper,  which  rery  ofleo  bsppeiu.  the  cryitil 
takea  •  alif^t  (menltl  green  tini ;  thia.  lioirever,  U  not  to  be  feared  in  Bobemia.  wbcra 
there  J*  but  a  nngU  wtablubment  whidi  make*  lead  ghui, 

Cbareoal  oaknr*  glaM  of  a  tapax  jelluw,  more  or  leu  dark,  and  tometimse  reachmz 
a  purple,  eo  that  ft  ii  hnpoaiible  to  obtaJD  a  perfectlj  onloDrloe  gla»  in  funiafea  irhit£ 
imoke.  or  tn  thoie  vhieh  are  bested  bj  turf,  lignite,  or  UCumiaoui  coal ;  and  in  tbeea 
A  emplo;  eorered  crucible*,  m  i*  done  in  the  manuhctorr  of  crvMal 


%t  Ohoiaj  le-Roi;  It  ia  al»  DeecHary  on  thi»  account,  when  in  (be  bbricatioa  of  glaea 
the  ■Ikalioe  carbooatea  are  tvplaoed  by  >alphBt<<  of  nda.  to  add  in  the  crocible  a  nttle 
(about  |>j)  len  of  carbon  than  would  be  neceuarj  to  raduee  the  «a1pbata  ciHripletel]', 
atid  eves  thus  but  oommon  gliu  ie  obtaiurd  by  lliii  proceai,  lioce  the  alight  eKceu  of 
■olphate  of  Mida,  which  muit  be  left,  gi<es  a  blackish  browu  tint. 

IfarAuu,  JIoKMljr.— The  Bohemian  glan  ia,  within  certain  limit*,  perfectly  elaitii^ 
and  vvrj  Mnaroui;  whan  well  made,  it  ia  auffli^eotly  hard  to  atrike  fire  with  ateel,  aod 
ii  icratdisd  with  difficulty.  The  lead  glaaaet,  oo  the  other  band,  have  hut  litlle  hard- 
MM,  and  lea*  in  proportion  a*  thejr  contain  more  oxide  of  lead ;  beiide*  wbieh  thej 
npidi;  l(»e  their  brillia-'-  "■ 

f\ui&Uilii.  Ceoiinff,  A 
it  ii  anftened  bf  the  ai 


apporta  variatioo*  of  temperatnrei  better  in  [KupoitkM  u  It  haa  been  mora  iktw^ 
.Doled ;  thua,  when  it  haa  been  but  >light1r  annealed,  or  not  at  all,  ita  ftag;ilitj  may 
be  eonnderably  dimmiibed  bj  annealmg  it  to  water,  or  better,  in  boiluw  oil 

.11  _. 1  J...1 1 1. .: —  ...  i—  — — Bienflir  elerated,  lo«e 


All  glan  ezpoaad  during  a  loiter  or  iluner  time  to  a  beat  lufficianUT  eleratfld,  lo 
H*  tnuwpareDcj,  and  bacMMa  ntremel*  hard,  aod  mudi  le**  britila  than  balbrc. 
There  take*  place  a  pheDomeooo  prediely  eimitar  ta  that  which  we  lee  takii^  P'f 
arery  day,  1^  tlw  *low  cooling  of  the  dag*  of  onr  ■mailing  (bmaeea,  and  eapeoanr  in 
velcanie  la*aa  Ola**  with  a  ioda  hate  i*  mora  fiuibla  aiM  le*a  banl  than  that  irbota 
bate  ia  notaam. 

J>ninly. — Below  ie  given  the  danaity  of  aeTecal  gkaaa*  without  Uad : — 

Old  Bobemian  glaaa  (Duma*)  t^M 

Buhetnian  bottle  glaai  ......  2-7M 

cki.  window  glaM  ......  s-M9 

Vim  glaaa,  called  BiAieniiaa  nyatal         .....  S'SSS 

llirror  glai*  of  Cherbourg,  (Domai)        -  -  .         -  .  .  (fot 

da        SLQobain MSS 

ia.       Newhaua  1811,  (SchoU) Mat 

do.  do.    IS80. S-«BS 

Jctioa  e/ .^fiHaa>A«n'<  aad  CAnatMl  .^ffia((.--'nM  bardir  asd  nor*  infusible  a  glam  i^ 
the  le**  ia  it  alterald*  bj  the  action  of  atmoapheric  and  chemical  agenta,  with  tha  exceptioa 
of  hjdruSuoric  add.  ula**  which  ia  too  alkaline  atttaci*  iradnaL;  the  muiturB  trf  tbe 
air  and  loea*  it*  luatre  and  poliih.  Many  elaawa  are  j>ereaptibly  attacked  b;  a  pndonnd 
boiling  with  water,  and  d,^iari  by  acid  and  alkaline  solntioo*;  thiu,  the  bottle  glaaa 
i*  ftvqiieotly  attacked  bj  tbe  tartar  which  i*  fuund  in  the  wioe.  Aeoordicg  lo  Gayton 
Horveau  all  gla**  which  ii  attacked  by  prolonged  builiog  with  oonoeotratad  aolntim 
of  alum.  commoD  aalt,  aulphuric  acid,  or  potoua.  ia  of  bad  quality. 

Ilia  (ilJea  which  i*  employed  in  Bohemia  in  the  oianubatiire  of  glaaa.  ia  obtained  by 
caleioing  cryitaliine  quarts,  and  aftcrwarda  pounding  it  while  dry.  When  tbe  (|uarta 
haa  been  Iwatad  to  a  dwrry-red,  it  ii  withdrawn  from  tha  Grs,  and  thrown  immediatdj 
iailo  «Dld  water. 

Almoat  all  lb*  Bobeinian  gla*a  i*  a  potaah  gl***,  becaiua  loda  and  it*  aalt*  aiva  la 
glas*  a  aenaiUe  jellowiah  tinL    Tbe  hoieataae  which  ia  o*ed  i*  h  whit*  a 
marble.     Tbe  clay  employed  fbr  the  cracibla*  i*  very  whil^  and  tt — '''  ~'  ~' 
■lumioa  tOX,  and  water  IS^ 

QLA.DBEB  SALT  ia  the  old  name  of  •olpfaats  of  aoda. 

QLAZES.    See  Pomar. 

OLAZlEEt,  u  the  workman  who  cula  plate*,  or  panaa  of  glai^  with  tbe  diamond,  nod 
bateoa  them  hj  mean*  MT  putty  in  frame*  or  window  eaaemanla.  8a«  Diamoms^  Ibr  tm 
aB^aoatiiin  of  it*  gla*>-entiini{  propw-ty. 

OLOVE  HANuPACTURG.  In  February,  1823,  Hr.  Jam**  Wbler  of  Stab 
muler-Hambdoi^  in  tha  oawty  of  Somaraet,  obtained  a  patent  fa  an  inpcoreaiMBt  ap«a 
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GLOVE^EWmG.  933 

*  fbrrner  Mteat  macliiDe  of  hi*  for  scving  and 
pointing  tralher  gloves.     Fig.  731  tepmenU 

•  pedtnlat,  upon  which  the  instrument  called 
the  jam  i*  lo  be  placed.  Fig,  728  ihowt  the 
jawi,  which  instead  of  op'tning  ana  dosing  br 
a  eircalar  maraaent  upon  a  joint  asdescribed 
in  the  former  speeiflcatioi^  are  noil  made  lo 
open  and  ihul  br  a  parallgl  horizoniai  loDTe- 
Bient,  effected  bjfa  slide  and  tcrew ;  a  a  i<  ttie 

7SI'  flxed  jair,  maJe  of  one  piece,  oa  the  ander 
aide  of  V'hteli  it  a  tenon,  to  be  inserted  into 
the  top  of  ih«  pedettal.  B;  means  of  Ihia 
leaofl  ibe  jaw*  dm;  be  readily  remoTcd,  »iid 
another  limilar  pair  of  jaws  pliced  in  their 
itead,  vhich  aSbnls  theadrantageoreipediting 
the  oiieralion  bj  enabling  one  person  to  pre- 
pare the  work  whilst  anotber  is  sewing  ;bbit 
the  moTeable  jaw,  made  of  one  piece.  The 
two  jaws  bein^  placed  together  in  the  manner 
thown  Ufig.  T!S,  the  moveable  jaw  iraTclwi 
backwards  and  roiwards  upon  tWo  gnide-bara, 
c,  which  are  made  to  past  through  holes  tt- 
aelly  Sttrd  lothem,  ID  the  lower  parts  of  the 
jaws.  At  the  npper  parts  oF  the  jaws  are 
what  are  railed  the  indexes,  d  d,  which  are 
pressed  tighilj  together  bf  a  spring,  shown  at 
fig.  T2B,  and  intended  to  be  introduced  be- 
tween the  perpendicular  ribs  of  the  jaws  al 
t.  At /is  a  thnmbaerew,  passing  through 
the  ribs  for  ihc  purpose  oC  tigbtflting  Ibe  Jaws,  and  holding  the  leather  rsst  between  the 
indeien  while  beins  lewn  ;  this  screw,  however,  will  seldom,  iT  ever,  be  nfcessary  if  the 
■pring  is  sufGcientIf  strong ;  g  ii  an  efc  or  ring  Hied  (o  the  moveable  jsw,  through  which 
the  end  of  a  lever.  A,  inyfg.  121  pastes;  this  lever  is  connected  by  a  spring  lo  a  treadle, 
i,  at  the  base  cf  tL;  pedestal,  and  by  the  pressure  of  the  right  foot  upon  this  treadle, 
ttic  moveable  jaw  is  withdrawn ;  lo  that  the  person  emploTed  in  sewing  may  shifl  the 
leather,  and  place  another  part  of  ibe  glove  between  the  jaws.  The  piecei  called  indexet 
are  connecieil  lo  the  upper  part  rf  the  jaws,  by  screws  passing  through  elongated  bolea 
which  render  them  capable  of  adjustment. 

The  patenipe  nates,  that  in  addition  lo  the  index  described  in  his  fonner  patent,  which 
It  applicable  lo  what  is  called  round-seam  sewing  only,  and  which  permits  Ibe  leather  to 
expand  but  in  one  direcliOQ  when  the  needle  il  passed  through  it,  namely,  upwards,  bt 
now  mattes  two  indexes  of  different  conslructinn,  one  of  which  he  calls  the  reccdJog 
index,  and  [he  other  the  lonKiliidinally  grooved  index.  Fig.  Isn  repretcnls  an  end  view, 
and  jIg.  TBI  a  top  view  of  the  receding  index,  which  is  paiticolarly  adspled  for  what  an 
called  "  drawn  sewini,  and  priclc-seam  sewing  ■,"  this  index,  instead  of  biting  lo  the  lop, 
k  ao  rounded  olf  in  the  inside  from  the  bottom  of  the  eroa  grooves,  as  to  permit  the 
needles,  by  being  passed  backwards  and  forwards,  to  carry  the  tillc  thread  on  each  side 
of  the  lesthet  without  pauing  over  il.  Fig.  732  represents  an  end  view  of  the  tongitu- 
dinally  grooved  index,  partly  open,  lo  show  the  section  of  the  grooves  more  distinctly) 
■nd^.  73^  repreients  an  inside  vieWof  one  tide  of  the  time  indet,  in  which  the  longi- 
tudinal groove  is  shuwa  patting  from  h  lo  I.  This  inaex  is  more  panicnlarly  adapted  to 
round  seam  sewing,  and  permits  the  leather  to  expand  in  every  direelion  when  the  needle 
is  patted  through  it,  by  which  the  leather  it  leu  itrmined,  and  the  tewing  eaneequeatly 
rendaed  much  stron^r. 

It  is  obvious  that  the  parallel  horizontal  movement  may  be  eOeeted  by  other  mechani- 
cal means  besides  those  adopted  here,  and  the  chief  novelty  elaifaied  with  resp<.i:i  lo  that 
movemeni,  is  Iti  applicaiion  lo  the  purpose  of  carrying  the  Index  nied  ie  tewing  and 
pointing  leather  gloves. 

Importation  of  leather  glovei  for  bone  eootaiDption  |  and  wnoant  of  duty  In 

1836.  I83T.  I  1836.  1837. 

1,461,769.      I      l;Z21,3fiO.      |      £27,fiaS.  £22,9S3. 

GL0TE-3EWING.    The  following  simple  and    Ingeniotii   appararaa,   inTented  hf 

an  EnglithnmD,  ha*  been  employed  exienslvety  In  Paris,  and  has  enabled  iti  proprielotl 

.  10  reatiie  a  handsome  rottnee.    The  French  complain  that  "il  has  innndated  the  vorU 

with  gloves,  made  of  axeelleni  quality,  u  30  per  eeat,  nndet  their  Ibnner  wbolseata 


price*."  The  taslnment  k 
ihown  in  proBle  rwdy  for  at 
tion  in^*.  73*.  It  nrsemWei 
■a  iron  vice,  having  tbe  upper 
portion  ot  each  j«<r  nude  of 
brau,  tnd  lipped  nith  a  load 
oTcciaibDrthewniemeial.  The 
teeth  of  thin  cgmb,  onlr  one 
tweUU  or  an  inch  long,  are 
perfeetlr  ngalar  iihI  equal. 
ChaagE  combs  are  provided  for 
diBereat  ttileaoTvork.  The 
m  Tjee  A  A  it  made  Ail  to  tke 

tmHMmmmmmmmmmi  edge  at  tbe  bench  or  table  a, 

o  o  o    I  of  the  proper  height,  bf  a 

*    -  111*11—    .ffii  I  IbnmlMiTew  c,  armed  with  a 

eraaip  which  lira  hold  «r  the 
wood.  Of  the  two  jaw*  eom- 
podng  the  machine,  the  one  it 
u  made  fall  to  the  (bot  a  a,  bat  th«  other  e  1j  moveaUo  upon  the  nlid  bate  of  (he  machine, 
bj  menoa  of  a  hinge  at  the  point  r.  At  i  i  ii  ihown  how  the  npper  braai  portion  is  ad- 
jailed  lo  the  lower  part  made  of  iron ;  tbe  two  being  aecnied  to  each  other  by  two  itoot 
lerewi.  The  eomh,  teni  lepanlelr  in  fig- 1*^<  "  >nade  fait  to  the  npper  end  of  each 
jaw,  hj  the  three  lerewi  ana.  Fif.  TSS  it  a  IVont  Tiew  of  the  jaw  moonted  with  jtt 
comb,  to  iUnttrale  iU  coastmelioa. 

The  lever  k  corretpondt  ij  the  ttont  iron  wira  l,  with  a  pedal  pretied  br  tbe  needle- 
woman's  foot,  whenever  the  wiibet  lo  teparale  the  two  jawi,  in  order  to  insert  betweea 
them  Ihe  parallel  cdget  of  leather  to  be  tewed.  The  iaitnat  tha  liila  her  foot,  the  two 
jawi  joia  bj  the  force  of  the  ipring  a,  which  pntbet  Ihe  moveable  jaw  a  agaiBtt  the 
Italionary  one  d.    Tbe  ipring  it  made  ftti  lo  the  frame  of  ihe  vice  b;  the  screw  n. 

AAer  patting  the  doubla  edn*  lo  be  tewed  in  ill  place,  the  woman  passes  her  needle 
tncceitiveljr  Ihrongh  all  the  leelh  of  the  comb,  and  is  tore  of  making  a  re^ralar  seam  in 
ever;  direclioo,  provided  the  it  earclU  lo  make  the  needle  graie  along  the  bottom  of  the 
nolehea.  At  toon  at  this  piece  it  tewed,  she  presses  down  the  pedsl  wiih  hei  toes, 
whetrbj  Ihe  jawi  itart  atnnder,  allowing  her  to  introduce  a  new  team,  and  ao  in  qaick 
mceettiMi. 

The  comb  majr  have  anr  detlrtd  thape,  ttraight  or  cnrvedg  and  the  te«th  mar  ^ 
larger  or  imdler,  aeconling  lo  the  kind  of  work  lo  be  done.    With  Ifait  view,  the  eiMnba 
Blight  be  cbang^  as  occasion  requires  i  but  it  is  more  economical  lo  have  sett  of  vieet 
siae  and  form, 
m.),  it  one  of  the  primitive  eartht,  originally 

J    .  — , , J i8rald.    It  may  bo  eitraeted  from  either  of 

aineraU,  bv  treating  their  powder  tucceuivel/  with  potash,  vitb  voter,  and  with 
ic  acid.    Ilie  solution  bj  the  latter,  being  evaporated  to  drfoesi,  is  to  be  dieted 


:o  Ibe  liquii 

alto  carbonate  of  glucina,  vhicb  ma;  be  dissolved  out  from  the  rest  bj  an  excess  of  earbo- 
natt  of  ammonia.  WbsD  the  liquid  is  filtered  anew,  the  glucina  passes  through,  and  may 
be  precipitated  in  tbe  state  of  a  carbonate  by  Iwiling  the  liquid,  which  expefi  tbe  eicesa 
of  ammonia.  By  wuhing.  irjia^,  and  otlcming  tbe  carbonate,  pure  gluoma  is  obtaiued 
It  ii  a  white  insipid  povder,  mfuaible  in  the  heat  of  a  smith's  forge,  insoluble  in 
water,  but  soliible  in  caustic  potash  and  soda;  as  also,  especially  when  it  Is  a  hydntCe, 
in  carbjnate  of  ammonia.  It  baa  a  metallic  base  called  gludniun,  of 'wbldi  100  parts 
cembine  with  4Ci'!ES  of  oijgeo  (o  form  the  earth.  II  is  too  rare  to  be  nisceptible 
of  application  in  nisnufacturet. 

GILUCOSE.    Tbe  name  given  la  grape  and  starch  sugar  by  T/L  Dumas. 

GLUE  (Colli  forte,  Fr. ;  Xeim,  T^ie/JerUim,  Oerm.)  is  the  chemical  substance  (feU- 
tine  in  a  diy  state.  Tlie  preparation  and  presarratlon  of  the  ikin  and  other  animal 
mattwi  em[Nayed  io  the  maaufacture  of  glue,  oooititute  a  peculiar  branch  of  industry. 
llxias  who  exercise  it  should  study  to  prevent  the  farmeDtation  of  the  subetances.  and 
t«  diminish  the  cost  of  carriage  by  depriving  them  of  as  much  water  as  can  convenienUy 
be  dooe.  Tbay  may  then  ^  put  in  preparation  by  macerating  them  in  milk  of  lime, 
renewed  three  or  fiur  time*  b  the  coureo  of  a  fortnigbt  or  three  weeba  This  pToeese 
it  perfordkad  io  Itroe  tanks  <rf  masoorj.  Hey  are  aaxt  taken  out  with  all  the  adhering 
lime,  and  laid  in  a  layer,  S  or  S  incbes  thick,  to  draio  and  dry,  upcc  a  sloping  pavenMiit, 
vhera  tbty  are  toned  over  by  proe^  two  or  Ihrw  timet  a  day.   Hie  actiao  of  ihe  _ 
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lime  diaralvM  the  bkod  «nd  certaiti  »oll  parts,  atUcki  tbe  opidennis,  and  dispowi  tlia 
galatinoui  matter  to  diaaoWe  more  readilj.  Whea  the  cleansed  matten  are  dried,  tliej 
.  may  be  paired  Id  eacks  or  bogsheadi,  and  traoaporled  to  the  glue  maaubctor;  at  anj 
distancA  Tba  principal  aubatancea  of  which  glue  ia  made  ara  tbe  partnga  oi  oz  and 
oilier  thick  hidaa,  which  funn  tbe  atrongsiC  article,  the  refuae  of  the  leather  dreaneri 
botli  aflford  from  4G  to  EC  per  eeot.  of  glae.  The  leudona,  and  manj  otber  otfiUa  of 
alaughter-houaes,  also  alTord  materiala,  tbongh  of  an  iofsrior  quality,  for  the  purpoaa. 
Tbe  refiiae  of  tanneriea,  aucb  aa  the  ean  of  oxen,  Eslvea,  aheep,  Ae.,  are  better  srticlea ; 
but  parings  of  patehment,  old  gtovea,  and,  in  Ikct,  aniinal  aua  in  eTcr;  foim,  micom- 
luaed  with  taoiiiii,  may  be  made  mio  glua. 

Tbe  manufacturer  wbo  receives  theie  material  it  geiHrally  careful  to  ensure  tbeir 
pDrificatioD  by  lubjectiog  them  to  a  weak  linM  steep,  and  nnaiug  them  bj  ezpeaure 
m  baaketi  to  a  atteam  of  water.  They  are  laatlr  drained  DpiHi  a  sloping  aurfaee,  as  above 
described,  and  veil  Inned  over  till  tbe  quidiUme  seta  mild  by  absorption  of  carbonic 
acid ;  for,  in  its  caustic  statd,  it  would  damage  the  glae  at  the  bs)U  oT  bnling  water.  It 
is  not  necessary,  bowever,  to  dry  them  befbre  they  are  put  into  tbe  boikr,  because  ibey 
dissolve  fs^ter  in  tbeir  soft  and  tumefied  atala. 

The  boiler  is  made  of  (»ppar,  rather  shallow  in  proportioii  to  It*  area,  with  a  Dnifbrm 
flat  bottom,  equably  eipoeed  all  over  to  tbe  flame  of  the  firs;  Above  tbe  true  bottom 
there  is  a  false  one  of  copper  or  iron,  pierced  with  holes,  and  staudiag  upon  feet  S  or  4 
incites  high;  which  serves  to  sustain  the  animal  matters,  and  prevent  them  from  being 
injured  by  the  fire,  lie  copper  being  filled  (o  two-thirds  of  its  height  with  aoft  water, 
IS  then  heaped  np  with  the  bulky  animal  subatances,  so  high  aa  to  surmouDt  ita  brim, 
Bnt  soon  after  the  ebuUition  begins  they  sink  down,  and,  m  a  few  boors,  get  entirely 
immersed  in  the  liqaid.  They  should  be  stirred  about  from  time  to  time,  and  well 
preased  down  towards  the  false  bottom,  while  a  steady  but  gentl*  boil  is  nalnlaiiwd. 

The  aolutioQ  must  be  drawn  off  in  anooeasive  porticns  ;  a  method  whioh  fi-aotioDS  the 
product!,  or  subdividea  them  into  articlee  of  vorioua  value,  gradu^y  deareasing  tW>m 
the  first  portion  drawn  off  to  the  laat.  It  baa  been  ascertained  by  careful  expenmenta 
that  gelatine  gels  eJtered  over  (he  fira  very  aoon  after  it  is  diasoWed,  and  it  ought  tbare- 
fiire  to  be  drawn  off  whenever  it  ia  anfficiently,  fluid  and  atronK  fbr  forming   a  dear 

CtinouB  masa  on  cooliiv  capable  of  being  cut  into  moderately  firm  slioee  by  tbe  wir& 
point  it  commoDly  determined  by  filling  half  an  ^g-ehell  with  the  uquor,  and 
ezposmg  it  to  the  air  to  eooL  The  jelly  ought  to  get  rery  consistent  in  tbe  conne  ef  a 
few  minutea;  if  not  so,  the  boiling  most  be  persi«t«l  in  a  Utile  longer,  WIkd  this  term 
is  attained,  tba  firs  is  amotbered  up,  and  tbe  omtenta  of  tbe  boiler  are  left  to  aetU*  for  a 
quarter  at  an  hour.  He  atop-oock  baiog  partially  tum^,  idl  tbe  thin  gelatinous  Lquor 
IB  TUB  off  into  a  deep  boiler,  immersed  in  a  warm  water  bath,  so  that  Jt  may  oonUnuB 
hot  and  fluid  for  several  hours.  At  tbe  end  of  this  time  the  supernatant  clear  liqnid  ia 
to  be  drawn  off  into  Mmgealins  boiea,  as  will  be  preeently  explained. 

The  gronnds,  or  aDdiasolved  matters  in  ihe  boiler,  are  to  be  agein  supplied  witb  a 
qnnirtity  of  boiling  water  from  an  adjoining  ci^per,  aod  are  to  be  once  more  snbjected  to 
Uie  actum  of  the  fire,  till  the  eontenCe  aaanme  the  appearanca  of  disaolvad  jelly,  and 
affbrd  a  fre^  qotuiiity  of  atrong  glue  liquor,  by  the  atop-coek.  Hm  gronada  shonld  be 
subjected  a  third  time  to  tbi«  operation,  afier  which  tbey  may  be  put  into  a  W,  and 
squeeiod  in  a  preae  to  leave  notbiiig  uneztrMted  Tbe  latter  aolDtKina  are  ntnally  too 
weak  to  form  glue  directly,  but  they  may  he  slrenglheiMd  by  binling  with  a  portka  of 
fraah  skin  parings. 

Fig.  7S7.  reprcaents  a  convenient  appaiatos  fbr  the  buling  of  skins  into  glue,  in  which 
there  are  three  coppetB  upon  three  diSerent  levels;  the  uppermoat  htiag  acted  upon  by 
the  waste  beat  of^  the  cbimoey,  provides  warm  water  in  the  moat  eotHtomieal  way  ;  the 
second  oontaini  the  crude  materials,  with  water  for  dissolving  them;  and  the  third 
reeeivee  tbe  solution  to  be  settled.  The  last  'veeael  is  douUe,  with  water  cuntained 
between  the  outer  and  inner  one  ■,  and  dischargee  its  contents  by  a  stop-eock  into  bocketa 
tot  filling  the  selatinlting  wooden  boxes.   The  lost  made  solution  has  about  one-five- 

•      '     '-1  part  of  alum  in  powder  ui   -"--'^-^'-  -'  -'"- ■—^-  -»■--■-■-■- 

•a  aettle  for  several  hoora. 

He  thrre  succeseire  boils  (brniah  three  diftsrent  qualitiM  of  glue, 

Flanders  or  Dutch  glue,  long  much  esteemed  on  the  Continent,  was  made  in  tite 
manner  above  described,  but  at  two  bolls,  from  animal  u&ls  well  washed  and  soaked,  to 
as  to  need  less  boiling.  Tbe  liquor  being  drawn  off  ihinnw,  was  therefore  lesa  coloured, 
and  being  mads  into  thinnar  plates  was  rery  transparent.  The  above  two  boils  gav* 
(WO  qualitiea  of  glue. 

By  the  English  practice,  tbe  whole  of  tbe-anlmal  matter  it  brought  into  solutien  at 
cDce,  and  tbe  liquor  bemg  drawn  oS,  hot  water  is  poured  on  the  residuum,  aod  made  to 
boil  on  it  tbr  eome  ttme^  when  the  liquor  thus  obtained  is  meraly  need  inataad  of  wat«r . 
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np«i  a  frnh  qawititj  of  glM  miteriatB.    Tie  flnt  dniirn  off  liquor  ii  kspt  hot  in  a 
■ettliag  onppar  Ibr  6n  houra.  and  then  tbe  clear  KilDtion  ii  drawn  off  into  tlw  boiia. 

TImw  bnxH  are  made  of  deal,  of  a  Muare  form,  but  a  liltle  nairoirer  al  bottuoi  Una 
it  top.     When  v»ry  regular  cake*  of  gliw "' '  •'-  -'-■—' 
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II  or  18  boun,  or  Dsually  in  the  moriMng  if  (he  boiu  have  been  filled  OTer-nigllt,  thi 
gliM  ii  fulBflJontl;  firm  for  tbe  neta,  and  ths^areat  Ihii  time  removed  to  to  nppsr  ato«]t, 
tDoimtad  «ri)b  natilalinj  windove  to  adniil  the  air  tmia  all  quarttn.  Here  iba  boiM 
are  brerlad  upon  a  moulened  table,  so  thai  tbe  felatinoua  cake  thai  tamed  ont  will 
not  adhere  to  it>  eorface ;  uiaall]'  the  moiit  bUde  of  a  long  knife  U  inunuatcd  round 
the  lidea  of  tba  boiaa  befureband.  to  looeeo  Ibe  glue  Tbe  aam  ii  fint  diriiled  inta 
boriaoetal  Ia3ren  by  a  brau  wire  >(retclied  in  a  fraiD*.  like  (hat  ot  a  bow-MW,  and  guided 
by  Tulert  vhich  are  placed  at  distancei  sorTeeponding  to  tbe  doired  tfaiokneea  ut  Ibe 
cake  of  glae.  llie  linea  fonsed  bj  the  grwTei  in  the  botlom  of  tbe  box  define  the 
auperScial  area  of  eadi  cake,  where  it  ii  lo  be  nit  with  a  nMiiet  knir&  Tbe  gelMiaouB 
layan  thu*  formed,  miut  be  dext«n>D«lv  liRed.  and  inimsdiatelj  laid  upon  nets  etretdud 
b  wooden  framea,  till  eadi  frame  be  £lled.  TheM  Trainee  are  eet  over  each  Mher  at 
<BWan«e»  of  about  three  inobea,  being  lupportsd  by  email  woodsn  pen.  itud  inlo  rooi- 
tiae  bolaa  in  an  ilprigfat,  fixed  round  (be  room ;  ao  that  the  air  may  hare  parftetly  frta 
MOMa  ea  erary  aida.  Tbe  oakra  muat  moreorer  ba  tuned  nnride  down  open  the  neta 
tvice  or  tbries  eTerj  day,  which  ia  TMdily  managed,  aa  eaeh  frame  maj  be  *Ud  out  like 
a  drawer,  upon  the  p«ft<  at  ita  two  aidra. 

The  drying  of  (be  glue  i>  the  Dioat  precuioui  part  of  the  manabctnre.  Tbe  leaat 
diiturbaoca  of  (ha  weather  may  injurs  the  glue  <luring  tbe  twu  or  three  firet  days  of  ita 
ejcpoaure  ;  abould  the  temperature  of  tbe  air  riae  aicMtdanibly,  the  gelatine  may  tarn  ao 
aoR  aa  to  become  unihapelr,  and  em  ta  run  throogfa  (he  mwhee  upon  the  pieoea  belov, 
or  it  may  get  attaAed  to  tbe  itringa  that  lurronnd  tbem,  ao  aa  Dot  to  be  aepw^^  witb- 
out  plunging  the  net  into  boiling  water.'  If  froet  ■uperrene,  the  water  may  freeae  and 
fana  Dumerona  tnAi  in  the  cahea.  Bath  plaeei  must  be  inanediatalj  re-meltcd  nod 
rv-fonnad.  A  ilight  fog  eren  [mxlncaf  upon  glue  newly  eipoard  »  aerion*  detertoratiaa  ; 
the  damp  coodsnaed  apon  ita  aarfaca  oocaaiuning  a  general  mooldineH.  A  thmider- 
■torm  MHnelimea  dentroye  the  coagulating  power  in  the  irtiole  laminB  at  once ;  M'  canaea 
the  glue  to  turn  on  the  oet^  in  Ui«  lan^iage  of  the  maimbetnrer.  A  wind  too  dry  or 
tao  bet  may  caoae  it  to  drr  n  quidlly,  aa  to  praTcat  it  from  oontracting  to  ita  proper 
aiae  without  numeraur  caarke  and  fiaMirea  In  this  pradkamant.  the  doeuig  of  all  tba 
flapa  of  the  wiodowi  is  tbe  only  mcana  of  abating  the  miachiet  On  thaea  aooonnta  it 
i*  of  importance  to  nleet  tbe  moet  lamperate  eeaaoo  of  the  year,aiich  aa  aprii^  and 
autumn,  for  the  glue  manufacture. 

After  the  glne  ii  dried  upon  the  neta  it  may  still  preserre  too  moch  flexibiliW,  or 
aoftnasa  at  leasU  to  ba  saleable ;  in  which  caae  it  must  be  dried  in  a  alove  by  artificinl 
heat.    This  aid  is  peculiarly  requiato  in  a  humid  climate,  like  that  of  Qreat  Britain. 

Then  aufScientlj  dry  it  next  receives  a  gloes,  by  being  dipped  cake  by  cake  in  hoa 
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'  wmltTi  «Bd  tbfn  robbed  vith  Bteufili  kbo  pmitttned  in  hot  water;  iner -which  Iha  flu 
if  arran^  upon  »  hurdle,  and  Innirerred  lo  the  (tore  room,  ir  the  veaiher  be  not 
■nfflcienil]'  hot.    One  dar  of  proper  drooght  will  make  it  leadf  (m  being  packed  ap  ia 

The  pcte-eolored,  harj,  and  aolid  article,  potseisiDg  a  brilliant  fnicliire,  which  is  made 
from  tbe  parinn  of  ox-bidrs  by  the  fint  proce^  it  ihe  beat  and  moit  cohe«ive,  and  ii 
iDoiI  luitable  (or  joiner;,  eabiiiel-makfrt,  painlen,  Ax.  Bnt  many  workmen  ere  infln- 
encsi  by  inch  ignorant  prcjudieet,  that  ibtj  alill  prefer  ■  dark-colored  artieir,  wilb  tonie- 
what  of  a  fetid  odor,  indicatiTc  of  iti  impurity  and  bad  preparation,  tbe  result  of  bad 
IMLprial)  mod  too  lani  exposure  to  the  boiling  heal. 

There  ia  m  good  deal  of  glue  made  in  France  fnim  bone*,  fVeed  from  the  pboaphate  at 
lime  br  muriatic  acid.  This  ii  a  poor  article,  poaiewinR  lillle  eohealTC  Ibree.  .  It  db- 
■otve*  almost  entirelj  in  cold  witer,  which  it  the  beat  criterion  of  ila  imperfection.  Gin* 
thonld  merel)'  sonea  in  cold  water,  and  the  more  conaiderablT  it  ivellt,  the  better,  geacr- 
ally  fpeakine,  it  is. 

Some  maavraeturert  prefer  a  braia  to  a  copper  pan  for  boiling  gine,  and  insist  much 
on  shimming  ii  ai  it  boUt;  bat  the  apparalni  I  ba>e  repretenled  rendera  skimming  of 
little  conse<[Upnee.  For  sie,  gloe  ^onld  be  brnkeo  into  tmall  pieces,  pal  aloag  withtomc 
water  into  ■  vessel,  allowed  to  toak  for  tome  bour^,  and  tubjeeted  to  the  beat  of  a  bail> 
'qg-water  bath,  but  not  boiled  itself.  The  satroanding  hot  waler  keeps  tl  lon^  in  a  fit  state 
lor  joiners,  cabinet-makers,  Ite. 

Water  containing  obIt  one  bnndredlh  part  of  p>od  (tine,  forms  a  tntnoloiis  solid. 
When  the  soluiion,  however,  it  heated  and  cooled  several  limei,  it  loee*  tbe  property  of 
gelatin izinfi,  even  though  it  be  enclosed  in  a  vetiel  hemelicalljr  waled.  Isinglats  or  fisk. 
glae  undergarB  the  same  change.  Comnion  glue  is  not  sohibL  i--  a^'uhol,  but  it  pr«. 
cipilated  in  a  while,  cohsrent,  elutic  mass,  when  ils  watery  srl^1lion  is  treated  with  ihat 
fluid.  By  Iransmilting  chlorine  gas  through  a  warm  solution  of  glae  a  eombinatiok 
IS  Tcry  readily  eOeeled,  and  a  viscid  mats  is  obtained  like  lhat  ihniwn  down  by  alcohoL 
A  lillle  chlorine  toffices  to  precipitate  the  whole  of  the  gin*.  Coneenliated  inlpburie 
acid  makes  glue  undergo  remaikible  ehanges ;  during  which  are  produced,  sugar  of  gela- 
tine, leucine,  an  animal  mailer,  fc.e.  Nitric  acid,  with  the  aid  of  heal,  converts  glue  inlo 
malic  acid,  oxalic  acid,  a  fat  analogons  to  suet,  and  into  laonin ;  to  thai,  in  Ihii  way, 
one  piece  of  skin  may  be  made  lo  tan  another.  When  the  mixinre  of  ftlue  and  nilrie 
aeid  is  much  evaporated,  a  detonation  at  last  lakes  place.  Strong  aeelie  acid  rcnden 
glue  Srst  soft  and  transparent,  and  then  dissolves  iL  Though  the  solution  does  not 
felalinize,  it  preserves  the  property  of  gluing  surfaces  together  when  it  dries.  Liquid 
pue  dissolves  a  considerable  quantity  of  lime,  and  alto  of  ihe  phoapbale  of  lime  recently 
preeipilated.  Accordingly  glue  is  somelimes  coolaminated  wilh  thai  salL  Tannin 
both  pBinral  and  artiGciil  combines  with  gluej  and  wilh  such  efleei,  that  one  pari  of 
gloe  dissolved  in  6000  parts  of  water  affoids  •  sensible  precipilale  with  Ihe  infusion  of 
nalgalli.  Tannin  nnites  with  gloe  in  several  proportions,  which  are  lo  each  olher  a* 
the  numbers  I,  1},  and  2  ;  one  compound  consials  of  100  glue  and  89  lannin  j  anothet 
of  100  elue  and  60  tannin;  and  a  third  of  tOO  glue  and  120  lannin.  These  two  tnb- 
Maneea   eannot    be  anerwards  separated   from  each  other   bj  any  known   ebeuictd 

Qlue  may  be  fVeed  from  the  foreign  animal  matters  'i^nerally  pmeot  in  it,  by  toft- 
ening  it  in  cold  water,  wishing  it  with  the  same  several  limes  till  it  no  longer  gives  out 
any  color,  then  bruising  ii  with  the  hind,  and  snspending  it  in  a  linen  bag  benealh  the 
surfiee  of  a  large  quantity  of  water  at  60°  F.  In  this  caee,  Ihe  water  loaded  wilh  Iho 
tolnble  impnrilies  of  Ihe  glue  gradually  sinks  to  the  botiom  of  Itae  veMel,  while  the  pure 
glue  remains  in  Ihe  bag  si.~~onnded  wilh  water.  If  this  softened  glue  be  heated  to  BS^ 
withoal  adding  water,  it  will  liquefy  ;  and  if  we  heal  it  lo  l22°,  uiA  Qlter  it,  some  albn- 
minoui  ind  other  impurities  will  renain  on  the  Slier,  while  a  colorless  solalion  of  glui 
will  pais  through. 

Experiments  have  not  yet  explained  how  gelatine  «  formed  from  skin  by  ebullition. 
II  is  a  change  somewhat  enah^ous  to  lhat  of  slarch  into  gum  and  sugar,  and  lakes  place 
without  any  apprbeiable  disengngemenl  of  gas,  and  even  in  close  vessels.  Getaline,  tayi 
Bertelins,  does  not  exist  in  the  living  body,  bul  several  animal  lissass,  such  n»  skin, 
aurtilagrs,  harishorn,  lendon^  Ihe  seitmt  membranes,  and  bones,  are  susceptible  of  t>eing 
eonverted  inln  it. 

GLUTEN  (CoUi  Vigtialt,  Ft.  ;  Eltkr,  Germ.)  was  firM  extracted  by  Beccaria  from 
wheat  flour,  and  wit  long  regarded  as  a  proximate  principle  of  plants,  till  Einhof,  Tad- 
dei,  and  BeDselius  succeeded  in  showing  lhat  it  may  be  resolved  by  means  of  alcohul  inU> 
thTee  difierenl  substances,  one  of  which  resembles  cloeely  animal  albumine,  and  has  been 
called  ZymODK,  or  vegetable  albumine;  another  has  been  called  S'iadint;  and  a  third, 
ifacm.  The  mode  of  separating  gluten  from  the  other  consliluenlt  of  wheal  flour  has 
been  described  lowards  the  end  of  the  article  Brejid. 

Gluten,  when  dried  in  Ike  air  or  a  stove,  dimioiihet  peatly  ia  siae^  beeooMi  bud,  bin- 
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brittk,  sliitflBin;,  Mill  of  m  dftep  jMow  colour.  It  ti  iiuoIuUa  Id  ether,  tn  bt  knd 
•Ateatisl  oili,  ftnd  nearly  m  in  water.  Alcohol  uid  acetic  add  caaM  glaten  to  swell  and 
make  a  tort  of  milky  lolDtioa.  Dilute  acidi  and  alkaline  lyea  dineolfs  gluten.  Ita 
nllinmte  cunatituentg  are  nut  determined,  but  axote  la  ooa  of  tbem.  and  aeeardinglj 
when  moist  gluten  ia  left  lo  Terment,  it  eihalei  the  ■melt  of  old  cheew. 

Some  years  aince.  H.  E.  U.  Martin,  of  Vprrins,  proposed  lo  extract  tbe  itardi 
without  injuring  tbe  gluten,  wMch  Uieo  becomea  available  for  alimentary  purpoaeai 
Hi)  pruceu  ii  •  meelunieal  une  (resembling  tliat  long  practiaed  io  laboratories  for 
fvocnring  Rluten),  and  ocuuinta  iu  waahit^  wheat  fluur,  made  iota  ■  paate,  v''  "'  ~ 
either  by  the  hand  or  madiinery. 

The  gluten  thua  obtained  ii  susceptible  of  numerous  ui  '  '         '-     •- 
purposes.    Uized  with  wheat  fliiur,  in  the  propurtiuna  ol        , 
gluten,  and  7  oC  water,  it  has  bwn  empliiyeii  to  produce  a  auperior  a  . 
vermicelli,  and  other  kinds  of  Italian  pastes;  and   MM,  Y^rou  frires,  of  Paris,  ban 
made  vilh  it  a  new  sort  of  paste,  which  they  have  termed  gratudattd  giutin  (ji/n/a 

Mr.  L  P,  Qeotila.  of  tbe  Habertonford  works,  neat  Totnes^  lo  Demnihire,  baa 
fcr  aome  tinw  put  been  engaged  in  Ihe  manuhcture  of  gluten  Tat  alimentary  purposea, 
aod  placed  in  the  EihilHtiDa  eamplea  of  several  dietetical  substances  made  with  gluten  : 
■eeh  ai  macaroni,  termioelli,  a  sort  of  gluten  choaolalo,  and  a  kind  of  meal  tHsout 

Madame  8t  Etisnni^  tbe  wife  of  Mr.  Oentile's  fbreman,  also  placed  in  tba  Exhi- 
bitku  •  Tery  complete  collectinu  of  alimentary  preparation^  made  vilb  gluten. 

"To  the  same  categonr  belonn  Mr.  Bullocks  Semola,  of  trliich  he  has  given  an 
Boooont  in  the  Lajiett  ti  DeccmVr  IB.  ISiS,  and  March  B,  18G0.  It  is,  in  &ct,  wheat 
gluten  nude  into  a  paste  wilh  wheat  flour,  and  granulated. 

In  all  the  abore  preparations,  (ho  gluten  emmoyed  is  (hat  extracted  from  wheat  by  a 
mechanical  process  (haind  working),  as  practised  by  M.  E.  M.  Martin. 

Hesan.  Orlando  Jones  and  Co.,  manuraclurera  of  rice  starch,  also  placed  in  (be  Ex- 
hibition a  apecimen  of  net  glnten.  But,  as  it  is  extracted  from  rioe  by  a  solution  U 
caustic  soda,  and  precipitated  from  its  alkaline  solution  by  an  acid,  it  ia  obvioua  that  it 
mnat  have  suSered  del«riontion,  and  be  less  proper  fur  alimentary  purposes  than  glutol 
extracted  Iroin  the  grain  by  a  mechanical  process. 

Ve  hail  with  much  saliafaction  these  attempts  to  intiodues  into  use,  a^  alimentary 
■abstanoes,   preparaliona  ot  gluten.      No  one  has  hitherto  auccecded   in   making  in 

aland  macaroai  and  rermicelli  equal   to  the  Italian   piutea ;  for,  although  the  Englisb- 
e  article  presented  a  tolerably  good  appearance,  it  Tailed  in  cook  inc.  either  running 
into  a  mass,  or  fitlling  to  pieces;  ivhereaa  it  ahoold  simply  expand  and  retain  its  form, 


0  after  long  boiling.  With  Mr,  Qentile's  gluten  it  is  to  be  buped  that  good  paste) 
may  be  made,  even  with  English  wheat  Hitherto,  hundreds  of  tuns  of  a  moat  valuable 
and  important  article  of  food  bsve  been  annually  loat,  and  the  pretention  ol  ihia  by  the 


ic  spplicalioo  of  the  glulen  deserves,  therefore,  every  encourngenient 
By  miaing  gluten  with  wheat  flour,  Mr.  Qentile  prepares  what  he  Calls  gltiiai  fiom, 
etmtainiug  4S  per  cant,  or  four  times  the  DomutI  quantity  of  gluten.  This  preparation 
if  auaceptibli  of  aeveral  very  useful  appticatinns.  It  yielda  a  very  nutritious  and 
digestible yJofni  hitemi-,  mixed  with  cocoa  it  forms  an  agreeable  and  nutritious  givitm 
aluKotalt :  and  mixed  with  beef  or  mutton  it  fumiahes  a  highly-tondensed  nutritive 
load.  Bread  mode  with  gluten  flour  might  be  advantageou^y  employed  by  diabetic 
patients  oa  a  aubetitute  Ibr  Bouchardat's  glultn  brtvL 

OLYCKRINB,  is  a  aweeC  anbitance  which  may  be  extracted  from  fatty  stibstsnoea. 
If  we  lake  equal  parts  of  olive  oil  and  Gnely-ground  litharge,  put  them  into  a  ba^ 
with  a  tittle  water,  set  this  on  a  sand  bath  moderately  heated,  and  stir  tbe  mixture  ooa- 
■tantly,  with  tbe  occaaional  addiciuo  of  hot  water  to  replace  what  ia  lost  by  evaporatioo, 
ve  shall  obtain,  in  a  short  time,*  soap  w  plaster  of  lead.  Alter  having  added  mora 
water  to  thia,  we  remove  Uie  vessel  from  the  Bre.  decant  the  liquor,  filter  it,  pass  sul- 
phuretted hjdn^ien  through  it  to  separate  the  lead,  then  filter  afresh,  and  concentrala 
the  liquor  as  much  OS  possible  without  burning  upon  the  sand-bath.  What  remaina 
must  be  finally  avapm'ated  within   the   receiver  of  the  air  pump^     Olycerine  thus  pre- 

G red  is  a  transparent  liquid,  without  colour  or  smell,  and  of  a  syrupy  coasistenoe.  It 
I  a  very  sweet  taste,  lla  speciSc  gravity  is  1-2T  at  the  temperature  of  60".  Whrai 
thrown  upon  burning  coabi,  it  takes  fire  and  bums  like  an  oU.  Water  combinea  with 
it  in  almost  alt  proportions;  alcohol  dissolves  it  readily;  nitric  acid  converts  it  into 
oxalic  aciil ;  and  according  to  Vcf  el,  sulphuric  acid  transforms  it  into  sugar,  in  tba 
same  way  as  it  does  starch.  Ferment  or  yeast  does  not  affect  it  in  any  degree. 
J(a  coostlturnta  ore.  carbon  to,  hydrogen  9,  oxygen  61,  in  100. 

The  employment  of  glycerine  as  an  spplicatioa  in  the  treatment  of  deafnea^  and  aJiD 
for  other  porpoaes  ai  a  medlciiul  agent,  has  given  rise  to  euqmries  on  the  subject  an 


Otjeerine  Ea  not  ot  the  prododB  of  the  akponifieatioo  of  fat  oiU.  It  is  produced  in 
IftTKO  quantities  in  tba  laap  nuuiufBctorie*  in  ■  very  impure  state,  being  contaniinated 

vilb  satiue  and  emD^reumatic  matter*,  and  haTJng  a  Terj  strong  disagreeable  odour. 
In  order  to  obtain  givcerine  Trom  tlili  source,  the  residuarj  liquora  are  evaporated  and 
treated  with  alcohol,  which  disBoWes  out  (he  glycerine.  The  alcohol  haTiag  been 
■eparated  by  evaporation,  tbe  glycerine  is  diluted  iritb  vater,  and  boiled  with  animal 
cbaroual.  'Aiis  procesa  mast  be  repeated  several  tin:ies,  or  until  the  result  is  sufficientlr 
free  froio  snielL  It  ii.  however,  extremely  ilifEcutt  to  obtain  pure  glycerine  from  tbu 
Bource,  ou  account  of  the  nature  and  G<iiic[ition  of  the  ingredients  usually  euiployed  in 
making  soap,  which  it  is  almoal  impoMihle  to  deprive  of  raucid  odour. 

The  best  method  of  obtaining  glycerine  for  medicinal  purposes  is  to  evaporate  tha 
water  used  in  mailing  emplastrum  pliimbi.  When  the  oil  employed  is  fresh,  and  the 
process  is  carefully  conducted,  the  result  is  easily  made  fit  for  use,  and  is  almost  without 
odour.  Any  lead  with  which  it  may  be  contatntnaled  is  separated  by  passing  a  stream 
of  sulphuretted  hydrogen  through  it  when  In  a  dilute  statx.  The  eiceaa  of  gas  escapes 
during  the  process  of  evaporation.  If  requisite,  it  may  be  ooiled  with  animal  charcoal, 
filter^  and  evaporated.  The  spedfic  gravity,  when  reduced  to  the  proper  cooaistonce, 
i*  127. 

It  is  DOW  about  twelve  months  since  an  announcement  appeared  in  the  medical 
Journals,  respecting  a  new  cure  for  deafness,  discovered  by  Ut  Tearsley.  The  remedy 
was  reported  to  be  perfectly  umple,  remarlcably  safe  and  very  effECtuaL  Several  paper* 
by  Mr.  Tearsley  appeared  m  the  Lancet  during  July  and  August,  tS4B ;  and  from  the 
Uatements  therein  contained,  it  appeared  that  ihe  novelty  consisted  in  the  insertion  of 
A  piece  of  moistened  cotton  wool  iuto  the  ear  in  a  particular  manner.  In  answer  to 
the  intimation  that  he  "had  not  so  fully  described  (he  modu*  opfrandi  as  to  enable 
others  to  adopt  it  withjnore  than  a  mere  chance  of  success,"  Mr.  Tearsley  observes 
*  In  answer,  I  have  only  to  say,  that  (he  experit^nce  of  several  years  baa  taught  me  (hat 
it  is  impossible  to  convey  to  others,  in  words,  inch  explicit  directions  as  dial!  enable 
tbem  to  manipnlate  with  any  degree  of  certainty.  !□  tact,  it  was  on  this  account  that 
I  have  so  long  held  bade  mm  publishing  any  account  of  the  remarkable  fiict  I  had 
oliaarved  in  my  practice." 

GIfE11^9,  is  tjie  name  of  one  of  the  great  mountain  formations,  being  reckoned  tba 
oldest  of  the  stratiGed  rocks.  It  is  composed  of  the  same  substances  as  granite,  viSi 
quarti,  mica,  and  felspar.  In  gneiss,  however,  they  are  not  in  granular  crystala,  but  in 
Males,  so  as  to  give  the  mass  a  slaty  structure.    It  abounds  in  metallic  treasures. 

GOLD.  (En^.  knd  Oeim.;  Or,  Fr.)  lliis  metal  ii  distioguisbed  by  Its  splendid 
yellow  colour  J  its  great  density  —  198  compared  (o  water  I'D;  its  fusibility  at  tbe 
81d  degree  of  We(%ewood's  pyrometer;  its  pre-eminetit  ductility  and  malleability, 
whence  it  can  be  beat  into  leaves  only  l'S83,000th  of  an  inch  thick ;  and  its  ipsolu- 
bility  in  any  acid  menstruum,  except  the  mixture  of  muriatic  and  nitric  adds,  styled 
by  tAs  alchetnists  ajwi  regia,  because  gold  was  deemed  by  them  to  be  the  king  of 

Qold  is  found  aa\j  In  the  metallic  state,  sometimes  crystallised  in  the  cube,  and  lt( 
derivative  forms.  It  occurs  also  in  threads  of  various  sizes,  twisted  and  interlaced  into 
K  chain  of  minute  octahedral  crystals ;  as  also  in  spangles  or  roundish  grains,  which 
when  of  a  certain  magnitude  are  called  ptpilat.  The  small  grains  are  not  fragmenta 
broken  from  a  greater  mass ;  but  they  show  by  their  flattened  ovoid  shape  and  Ibeir 
rounded  outline  that  this  is  their  original  stale.  Tbe  spec  grav.  of  native  gold  vsriea 
from  llI'S  to  ll'l.  Humboldt  states  that  the  largest  pmita  known  was  one  found  in 
Fern  weighing  about  12  kilogrammes  iZH  lbs.  avoird.);  but  masses  have  been  quoted 
in  til  ■  province  of  Quito  nhidi  weighed  nearly  four  times  as  mucL 

Another  ore  of  gold  is  the  alloy  with  silver,  or  argcnial  gold,  the  electrum  of  PUny, 
■o  called  from  its  amber, shade.  It  seems  to  be  a  deSoite  compound,  containing  in  100 
part*,  B4  of  gold  and  ES  of  silver. 

The  mineral  formations  in  which  this  metal  occurs  are  the  Crystalline  primitive  roi^ 
the  compact  transition  rocks,  tbe  trachytic  and  trap  rocks,  and  alluvial  grounds. 

It  never  predominates  to  such  a  degree  as  to  constitute  veins  by  ilsell  It  is  either 
disseminated,  and  as  it  were  impasted  in  stony  uiaases,  or  spread  out  in  thin  pUtes  or 
grains  on  their  surface,  or,  l*sUy,  implanted  in  tbeir  cavities,  under  the  shape  of  fila- 
ments or  cryslalliied  twigs.  Tba  mmerals  composing  the  veins' are  either  quartz,  calc- 
spar,  or  sulphate  of  baryta.  The  ores  that  accompany  (he  gold  in  these  veins  are  chiefly 
iron  pyrites,  copper  pyrites,  galena,  blende,  and  mispickel  (arsenical  pyrites). 

In  the  ores  called  auriferous  pyrites,  this  metal  occurs  either  in  a  visible  or  invisible 
form,  and  though  invisible  In  the  fresh  pyrites  becomes  visible  bj  its  decomposition ;  M 
the  bydntted  oxide  of  inn  allows  the  luttiTe  gold  particle*  to  ihine  firth  tn  thrir  redtUah- 

>«lc 
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nnnrn  ground,  even  whem  Ine  preeMnt  meuil  nur  conitilnlB  cnlr  die  Ave  mllioaik  jwi 
oT  itt  Wright,  M  kl  RunmclilMriT  Id  Ihe  H>ru.  Id  thit  itale  il  hu  bren  ulncled  *ilk 
profil  I  moit  ireqaMtUjr  by  laudgunatioa  wiih  SMrcorj,  proving  Ut^  the  gold  wu  in  lb* 
native  tislc,  and  aol  in  that  or  a  talphuret. 

Gold  eiiKU  antoa;  the  primitire  tlnla,  dineminaled  in  unall  grain*,  tpaDgln,  mud 
crystals.  Braiil  aH'ordi  a  remariuble  example  oC  Ibii  ipeeiei  of  gold  mine.  Bedi  a( 
armnulsr  quarti,  or  mieaeeoai  ipecalar  iron,  in  the  Sieira  of  Cocies,  12  leaKue*  beyoad 
vQla  Rica,  wbicli  [oim  a  portion  of  a  mica-tdale  district,  include  a  great  quantity  of 
DBiive  Rold  in  ipangln,  which  in  ihij  rerruginona  rodi  replace  mica. 

Gold  hai  never  been  obaerved  In  naj  Bccondarj  formalion,  bat  pretlf  abundanllr  in 
iu  true  and  primarf  locality  among  the  trap  rocUa  of  igoeou*  origin ;  implanled  on  Iha 
aides  of  the  Swirn,  or  diueminated  in  the  leina. 

The  aariferoai  ore>  of  Hnngary  and  TrmnaylTBoIa,  compoaed  of  tellnriDm,  tilnr 
pyrim  or  salphuret  of  sitver,  and  native  void,  lie  in  manei  or  powerful  veins  in  ■  rock 
of  Iracfaytp,  or  in  a  drcompoaed  feldspar  anborJinale  to  it.  Sueh  is  the  toealily  of  lh( 
fold  are  of  KCniiiiberg,  of  Telkebanya,  between  Eperiea  and  Tokay  in  HuniiaT;,  anc 
probably  thai  of  Ihe  gold  ores  ofKapnicb,  FelKobanya,  ft«.,[o  TraasyWaniai  an  arrange- 
nenrnl  nearly  the  Mme  wilh  what  occurs  in  Equatorial  America.  The  auriferous  veiot 
•f  Guinaiuato,  of  Real  del  Monle,  of  ViUalpando,  are  simitar  to  those  of  Schemnitx  in 
Hungary,  as  to  magniludr,  relative  poailion,  the  nature  of  the  ores  they  include,  aod  </ 
the  mcks  they  traverse.  ThcM  district*  bare  impmsed  all  minenlogitl*  with  the  eti- 
deneet  of  [he  action  of  volcanic  fire.  Breislatt  and  Haequet  hate  deteribed  Ihe  gold 
minra  of  Transylvania  u  lilaated  in  Uie  crater  of  an  ancient  volcano.  It  i*  certain  that 
the  trachytes  which  form  the  prinelpal  portions  of  Ihe  rocks  including  gold,  are  bow 
almo*l  universally  regarded  as  of  igneoat  or  vokanic  orifcin. 

It  wouhl  •eem,  however,  that  the  primary  aouree  of  the  gold  i*  not  in  these  rocks,  bat 
rather  in  the  sienites  and  greenstone  porphyries  below  Uiem,  which  in  Huntarj  aid 
Transylvania  art  rich  in  great  auriTeroas  depositee)  for  gold  has  never  been  fan nd  is 
the  trachyte  of  the  Euganean  mountains,  of  the  roonntaina  iJf  the  Ticentin,  of  thoia 
of  Auvergne;  all  uf  which  are  saperposed  upon  grmnile  rock*,  barren  in  metat. 

Finally,  if  it  be  true  that  the  ancients  worked  mine*  of  gold  in  the  island  of  bebia,il 
WDold  be  another  example,  and  a  very  remaikaUe  one,  of  the  presence  of  Out  metal  ia 
trachytes  of  an  origin  evidently  volcanic. 

Gold  is,  however,  much  more  common  in  the  allarial  |[nmndt  than  among  the  primi- 
tive and  pyragenoos  rocks  just  described.  It  is  found  disseminated  nnder  tbe  form  of 
■panile*,  in  ihe  silicious,  argillaceous,  and  ferrugiBoas  tand*  of  certain  plains  and  riven, 
especially  in  their  re-entering  angles,  al  the  teasoa  of  low  water,  and  ader  stoimi  aod 
teinporary  floods. 

It  has  been  supposed  that  the  gold  found  in  the  beds  (f  river*  had  been  ton  out 
by  the  water*  from  the  vi-int  and  primitive  rocks,  which  Ihey  traverse.  Some  hava 
even  searched,  but  in  vain,  al'the  source  of  auriferous  Hreami,  for  the  native  bed  of  thit 
precious  metal.  The  lold  in  them  belonas,  however,  to  the  grounds  waihed  by  tfaewaten 
as  they  glide  along.  Tbi*  opinion,  snrgested  at  first  by  Delius,  and  supported  by  Debom, 
Guettard,  Robilant,  Balbo,  t«.,  is  founded  upon  just  obaerralion*.  1.  The  soil  uf  these 
plaio*  contains,  freqaentlj,  at  a  certain  depth  and  in  several  spots,  spanglea  of  gold, 
separable  by  washing.  2:  The  bed*  of  the  anrifertm*  river*  and  streaoilet*  eontaik 
■lore  gold  after  ilorms  of  raiu  upon  Ihe  plains  than  in  any  other  ciicuoiftaneea.  3.  It 
happens  almost  always  that  gold  J*  found  among  the  sands  of  rivers  only  in  a  very  eii^ 
cumtcribed  space;  on  atcrnding  these  river*  their  sands  cease  to  afibrd  goldj  thongb 
did  Ihis  metal  come  fkom  the  rocks  above,  it  shouh)  be  found  more  abundanlly  near  the 
touice  of  Ihe  riven.  Thus  it  it  known  that  Ihe  Oreo  cotttnini  no  gold  except  froo: 
Punt  to  ils  junction  with  the  Po.  The  Tieino  aflbrds  gold  only  below  the  r-ago  Ma^ 
giore,  and  consequently  far  from  the  primitive  moanlains,  after  traversing  a  lake,  where 
ilx  eonrte  ia  alaekened.  and  into  which  whatsoever  il  earned  down  from  these  moo^taioa 
must  have  been  depuailed.  The  Rhine  givn  more  go.o  near  Slrasbucg  than  near  Bask, 
though  the  latter  be  much  closer  to  the  mountain*.  The  sands  of  the  Danube  da  not  ooa- 
tain  a  grain  of  gold,  while  this  river  runs  in  a  mountainous  r^ian ;  that  ia,  from  tbe 
ft'ontiers  of  (he  bishopric  ol  Passau  to  Eflerdfng  \  but  its  sands  become  auriferous  in  the 
p  lins  below.  The  same  thing  ia  true  of  the  Ems;  Ihe  tands  of  the  upper  portion  of  this 
river,  as  il  Sows  among  the  oiountaini  of  Styria,  include  no  gold ;  bat  Ittm  its  eairaaee 
Into  the  pliin  at  Sieyer,  till  ii*  embouchure  in  the  Danube,  its  sand*  become  anrifcriHi^ 
and  are  even  rieb  enough  to  be  wished  with  profit. 

The  greater  part  of  the  auriferous  aandii,  in  Europe,  Asia,  Africa,  and  America. 
are  block  or  red,  and  CDnsequenlly  ferruginouBi  a  remarkable  drcatoMance  in  tk 
geological  position  of  alluvial  gold.  M.  Napione  suppose*  that  tbe  gold  of  these  fenv- 
ginou*  Kroand*  is  due  to  the  decomposition  of  anriferous '  pyrites.  Tbe  anrifemo* 
Mod  occurring  in  Hungary  altnotl  alsray*  in  the  neighborhood  «f  the  bed*  of  UgMf^ 
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■ad  flit  prtrikd  wood  eonrei)  with  fM  grmiai,  fosad  buried  Kt  ■  dapth  vf  3ft  yard*  U 
flh;,  in  tbe  mina  of  Vimnpatak  Dear  Abrabanra  in  Tmuflnnia,  might  leul  us  to  pre- 
nme  itail  the  epoch  of  Iha  formatioB  at  tbe  wiriferDiu  >UnTia  is  nal  remote  fn>m  that 
of  the  l^iiile*.  Tbe  saoie  asiocialioa  of  (old  ore  and  famil  wood  occars  in  South 
America,  at  Afoeo.  Near  the  villace  oT  Llora,  liaTe  been  discovered  ai  a  depth  of  20 
faei,  la^e  Irunlu  of  peltiQed  Irnei,  ■orrouoded  with  fragments  oT  trap  ruclcs  interepened 
wUh  apaailea  of  gold  and  platinum.  But  the  allutial  soil  affords  likien'ise  all  'be  cha- 
iBders  of  the  baialtie  rocksj  Ihns  in  Fiaace,  the  Ciie  aad  the  Gardon,  auriferoo* 
iiTen,  where  tbejr  affaid  nwet  !n>ld,  flow  ovar  gronnd  apparentlir  derived  from  the 
deMmcUoB  of  the  timp  rocks,  which  oeenr  ta  jiia  higher  np  the  country.  This  Tact  had 
■Iruck  ReaapiDr,  and  this  celebrated  obaerver  had  ramariied  that  (he  sand  which  more 
imnedUletj  aeeompaaiei  the  itold  spsoftles  in  moat  rivers,  aad  panicularl;  in  the  Rhone 
•od  (he  Rhine,  it  coMpoacd,  like  Ihal  of  Ceyloa  and  Expailly,  of  black  protuiyJe  of  iroQ 
and  email  grama  of  labia,  eorindoa,  hracinlh,  &g.  Tilaninm  has  beca  ohterved  more 
Keeatlr.  It  has,  tastlr,  been  nunaiked  tlial  the  gold  of  alluvia  fonoaiion)  is  purer  Ihan 
OM  eiiraeted  fivMncli). 

Priadpal  Gold  JTfact. 
%aia  Snciciitlr  poaaaaied  mines  of  gold  in  regnlai  vejos,  eepeciallf  in  the  province  of 
Astnriasi  bat  the  tiehaess  of  the  American  miae*  hat  made  them  to  be  nrgleeied. 
The  Tajrus,  aad  aoate  other  ureanit  of  that  eonatrjr,  were  aaid  to  roll  orer  golden  taodt. 
France  eoatains  no  workable  gold  minea )  bat  it  presents  in  several  of  ita  rivets  auri- 
feioBt  taada.  There  are  aome  gold  mina  in  Piedmonl ;  paniGutarly  the  veins  of  aurife- 
IQBS  pyrites  of  Haeugnagna,  al  the  foot  of  Moale  Rota,  lying  in  a  mountHin  of  gneitai 
aad  althoQ^  Ibeydo  not  contain  ]0  or  11  graiaa  of  gold  in  a  hundred  weight,  they  hara 
liMg  defrayed  (he  expeiue  of  working  Ihem.  On  the  aouthern  alope  of  tbe  Pennine  Alp^ 
from  the  Simplon  and  Monic  Rosa  to  the  valley  of  AoUe,  several  anriferoiM  diittriGls  and 
riveis  occar.  StuA  are  the  torrent  Ereuon,  which  hat  afttoded  omcb  gold  by  waahtng  j 
the  Oreo,  in  its  paiaage  from  ihe  Pont  lo  the  Pog  Ike  reddish  grounds  aver  which  tUa 
little  river  maa  for  several  milet,  and  Ihe  billa  ia  the  neighbartioDd  of  Chivaaao,  cootaia 
gold  tpannlea  in  coBsiderable  quantity. 

In  tbe  county  of  Wicklow,  in  Ireland,  a  quartiose  and  fermginant  taod  m»  diteovared 
■M  long  aso,  eontaioin;  ntany  pari  idea  of  (told,  with  jis^ot  or  solid  piecea,  oae  of  which 
weighed  22  ounces.    No  Ins  than  1000  onncei  of  gold  were  eolleeted. 

There  a:t  anriferons  sands  in  some  riven  of  Ewiiierland,  aa  the  Revn  and  the  Aar. 
Ia  German/  no  mbe  oT  gold  is  worked,  eicept  in  Ihe  lerritorj  of  Saiibui^,  amid  tha 
shain  of  oraontains  which  separates  the  Tyrol  and  Carinthia. 

Tbe  mines  of  Hungary  and  Ttansjlrania  are  the  only  gold  mines  of  any  importance  ia 
Europe  {  they  arc  remailable  fur  their  position,  the  peculiar  metals  that  aeeoinpany  Ibeni, 
and  their  pnidnet,  estimated  at  about  1430  pounds  atoini,  aannally.  The  principal  unci 
are  in  Hungary.  I.  Those  of  Konigsberf.  The  native  gold  is  disseminaleil  in  ores  of 
aalphnret  of  silver,  which  occur  in  small  maxea  and  in  veins  in  a  decomposing  feldspar 
rock,  amid  a  conglomerate  of  pnmiee,  eonslituling  a  portion  of  Ihe  Irachjljc  Ibrmatio*. 
i.  Tbose  of  Barton,  fiehemniia.  And,  8.  of  Felaobanya;  ores  also  of  aurifeioia  sulpbo- 
ret  of  silver,  OMar  in  veins  of  sienite  aad  frceastona  porjAyiy.  4.  Tbose  of  Telka. 
baaya,  lo  the  acalh  of  Eascban,  are  in  a  depoaile  of  anriiarous  pyrites  amid  trap  rockt 
cf  the  most  recent  formation. 

luTraniylniaialbegDld  miue*  occur  in  veins  oftennf  grealmagnitade,  6,  8,  and  to<D»> 
times  40  yards  thick.  These  veins  have  no  side  platet  or  wall  ttoOeii,  but  abnt  withont 
intennediale  ganguas  al  tbe  laimilive  rock.  They  eontitt  of  earioaB  quarti,  rerriferoas 
limFtione,  heavy  spar,  flnor  spar,  and  tolpharel  c^  silver.  The  mine  of  Kapaik  deecrvet 
■otiee,  where  the  gold  it  astociaied  with  arplmeDl,  aad  that  of  Vcnispaiak  in  graaile 
loek*  I  those  of  Offenhanya,  Zalatoa,  and  Nagy-Ag,  where  it  ia  assoeialed  with  lella 
linm     The  la^t  ia  in  a  sienilic  rock  on  the  limits  of  Ihe  trachyte, 

.    In  Sweden,  the   wiorn  of  ^elfurs  in  Smolaiid   may  ba  mentkmsd,  wbarn  tbe  gold 

oocurt  native  and  in  aunjerous  pyritiM;  (lie  veins  are  a  Wown  quarts,  in  a  moantniB 

of  fuliaiad  honuloaa 

In   Siburia,  nativa  gold  occurs  in  a  homslons  at  Solilaiiganbarg  or  Zmeot  acid  at 

ZmeiDO-garsk  in  tbe  Altai  mountains,  accompamed  with  msnj  other  area. 

The  gulil  mine  of  Berewf  ia  tbe  Oural  mountains  hat  been  long  known,  consialinr  of 

partiaily  tUoompotid  auriftroiu  yyrita,  diswminated  in  a  vein  of  grassy  quarts.    About 

IStO,  a  vary  rich  deposit  of  native  gold  was  ditoovered  oo  tbe  aaalem  sida  at  tbe  Ooral 
mouotaiaa,  diBseminalsd  at  some  ytrds  depth  in  an  argillaceous  loam,  aitd  aecompaiiitid 

■witli  lbs  (Mtm  <d  rocka  which  usually  oompose  the  aurireroua  alluvial  soils,  as  (greenstone, 
•arpenlioe,  proto^de  of  iron,  ooTundnm,  Ac  Tbe  rivers  □(  this  district  posBeaa  auri- 
faroua  sands.    Tbe  product  of  tba  gold  mkiea  of  the  Oaral,  in  1S4S,  wag  ll.SOS  poundt 
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BTDlrdDpoK  ud  ID  IMA,  ll.SST  poanilii  that  of  Siberii,  [n  1848,  IT.STS  paaaia,  wJ 
in  1846,  48,868  puunili.  In  tbeta  ueonnU  tba  pood  hu  bem  rackooed  mt  86  lbs.  It  k 
bnlieved  that  in  IB41  uid  IB4B  tha  yield  wu  itiU  larger,  but  It  mait  niAa  kkt« 
ntierisllj  ttl\rn  off.  u  it  ti  lUted  in  Armart'i  Ardtiw  that  the  yisld  in  ISCl  wiU  not 
tioted  10,000  pound*  troy. 

In  Atia,  •otf  eapadallT  in  it*  ■oathera  dbttjeta,  tbtra  are  amnj  mimo,  otnariB,  rinn, 
and  waitca,  whiob  ooDtam  thii  Hiatal.  IV  Paetotna,  a  anMll  rirar  ot  Lydia,  rolled  over 
■ocfa  golden  aanda,  that  it  va*  auppaaed  to  onnstitnta  the  origin  of  the  malih  of  Ormaa. 
Bat  tEeae  depoiKa  are  dov  poor  and  forgotten.  Japan,  FonnoM,  Oerlan,  Jara,  Sumatn, 
Borneo,  the  PbiUppiDM,  and  tooM  otber  ialand*  of  the  fntfian  ArMipeiago,  ara  ridi  hi 
gM  miDsa,  TIioM  of  Borneo  are  voriied  by  the  Ohineae  in  an  alluT&l  ooil  mi  tk* 
vniterti  CMUt,  at  the  foot  of  a  chain  of  Tolcaoio  nouDUum 

Littis  or  no  gold  eotoe*  into  Europe  from  Ana,  beeanot  ita  mttHa  inhaUta>li 
place  their  fortune  in  treaaaro,  aod  Iotb  to  board  np  that  predona  tnetaL 

Numeruue  gold  mira  occnr  on  the  two  ilopea  of  the  chain  of  the  Oailaa  moantafal*  in 
the  Ouodte,  a  proTinoe  of  Little  lliibet.  Ibe  gold  lie*  in  quarta  vcina  whidi  trBTenea 
TBiy  crumbling  reddiih  granite. 

Africa  wai,  with  Spam,  tlie  aourc*  of  the  neater  portion  of  the  gold  pcaMMed  \^ 
the  androt*.  The  gold  which  Africa  «tiU  hnagt  Into  the  market  i*  alwayi  in  dni^ 
•bowing  that  the  metal  k  obtetaed  by  waabing  the  allnvial  loila.  Hone  of  it  ia  ed- 
iMted  in  the  nortb  of  that  ooutitMnl ;  three  or  four  dittricta  only  an  remaikable  for 
the  quantity  of  gold  the;  produce. 

The  int  ainee  arc  tboaa  ot  Kordofim.  between  Darfbar  and  AbyHJaia.  The  vitmm 
trampofi  the  gold  in  qnilla  i^  the  ostrich  or  vulture,  "nieae  mines  •cam  to  hare  bean 
known  to  tlie  ancieuti,  who  eDoaidered  Ethiopia  to  abound  in  gold.  Herodotn*  relate* 
that  the  king  of  that  coantry  eihibitod  to  the  amba«ador*  of  Oambyaa*  all  thtir 
priaonera  buund  with  golden  cbaina 

The  aecuod  and  chief  eiplatatioo  of  gold  duat  ii  to  the  aonth  of  tha  gre*t  ieaart  i4 
ilaara,  in  the  weaEem  part  of  Africa,  fruin  the  mouth  of  the  Seoapl  ^ 
Palma.  Ilie  gold  ocoure  in  ipanglca,  chiefly  near  the  aurbca  of*  tba 
bed  of  nTuleta,  and  always  in  a  ferruginout  earth.  In  aooto  plaoea  Uie  Degroa*  ^  wefl* 
in  the  aoil  to  a  deptb  of  about  40  feet,  unaupported  by  any  (Hvpe^  Thaj  do  not  IbUo* 
any  vein ;  nor  do  they  oonatruct  a  gallerj.  B;  repeated  wuhingt  tbey  ••pant*  tb« 
gold  from  the  earthy  matter*. 

Tba  aame  districi  furniahea  alao  tha  greater  part  of  what  ia  carried  to  Horoeeo  Fei, 
and  Algien,  by  (he  caravan*  which  go  from  Timbuctoo  co  th*  Niger,  aeroai  the  great 
deaart  i>t  Zaara.  The  gold  which  arrivea  by  Sennaar  at  Cairo  and  Alei*Ddria  ec  '  "~ 
the  tame  quarter.  From  Huogo  Faric'i  duacription.  it  appears  that  the  gold  ap 
found  I'aually  in  a  ferrugmoua  amall  gravel,  buried  under  rolled  pebblea. 

The  third  apot  in  Africa  where  giild  is  collected  ii  on  the  south-eoat  ooai 
twenly-fiftb  and  the  tweoty-aecond  degree  of  aonth  latitude,  opposite  to  IC      „ 
tha  country  of  SoEala.    Soma  parsons  think  that  this  waa  the  kingdom  of  Ofliir,  wtcMa 
SolomoD  obtained  his  cold. 

In  madam  time^  tba  richeat  gold  mine*  are  found  in  Sooni  America.  It  oeonn  that* 
'  principally  in  spangle*  among  tha  alluvial  eariha,  and  in  the  bed*  of  river*;  maae  rantj 
tn  veins.     Sea  CUiAnua,  in^a. 

There  is  little  gi^d  in  tba  northern  part  of  AmericB.  In  1810,  amaaa  of  allnvial  gold, 
weighing  28  pound*,  waa  found  in  the  graval  pits  of  the  creek*  of  Ro<dhole,  district  of 
Iiebaoan,  in  Nioth  Osrolina. 

Previoualy  to  Ihe  important 
T^ioas  which  ftimiabM  moat  _ 

Euibition  waa  one  who  forwarded  a  lump  of  ndd  ore  weighing  S  cwt,  whidi  i 
bronght  up  fktim  a  deep  mine  co  the  back  of  a  miner,  from  a  depth  of  4C  yard*  bfawsiiii 

The  gold  of  Uexieo  ia  in  a  great  msaaore  contained  in  the  argentiferoaa  veina,  ao 
numerous  in  that  eoontrr,  wboao  prindpal  bcalitiea  are  meatiooad  nnder  tha  article 
BiLvia.  Tlie  ulver  of  the  argentiferous  orea  of  Onaoaiuato  contains  one  880tli  of  it* 
weight  of  gold;  the  aDnnal  jmduet  of  the  mioea  being  valued  at  from  CC40  to  UOO 
pound*  avoirdupois. 

Oaxaco  containa  the  only  auriferon*  vein*  exploited  as  gold  minea  in  Meswo;  tbey 
traverse  the  rocks  of  neiss  and  mica  slata. 

All  the  livers  of  tne  province  of  Oaraow^  to  ten  degreee  north  of  the  line,  flow 
over  golden  sands. 

Prru  i*  not  rich  in  gidd  ore*.  In  the  provinees  of  Hnailaa  and  ndai.  this  metal 
is  mined  In  veins  of  greasy  quarti,  variegated  with  red  (fermginoua  apots,  whidi  traveraa 
primitive  rocka.  The  minea  called  paeM  dt  en,  ootuiat  of  (ve*  ^  irvi  and  copper  oxide*, 
•ontaining  a  great  quantity  of  gdld 
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All  the  Kold  furaidied  bj  New  Omu^ii  (Naw  OoInnbiA)  i*  the  {rnvdnct  of  wuhingi 

Mtabliabed  in  sIIutlbI  gronndi.  Thg  gold  exiati  io  ipanglo  and  in  graim,  diasemi Dated 
among  fVumeDta  of  greuutone  and  porphji;.  At  Chnco,  klong  vith  tbe  gnld  and 
platidiiin,  hyadntba,  areooM,  and  titauiam  occar.  There  kas  been  toand,  aa  alreadj 
■lated,  iu  the  auriferouH  loolitiee,  lacn  tmnlu  of  petri&ed  tree*.  The  gold  of  Aolioquia 
is  SO  carati  fine,  that  of  Choco  il,  and  the  Urgeit  lump  or  Mpi/a  of  gold  weighed  about 
!Ti  pouoda  aicurdopoia.    Hie  gold  of  Chili  auo  oocura  in  aAuTial  fomMtioiu. 

Bruil  doe«  Dot  coaUin  aoj  gold  niiiie,  properly  w  called ;  tor  the  Teioa  eootabing 
the  metal  are  aeldom  worked. 

It  i<  in  the  landa  of  the  Handi,  abraneh  of  tbe  EioJ)olca,  at  Catapreta,  that  the  ami- 
ieroiia  femigmoiii  landa  were  fint  diaooTcred  in  1682,  Bince  then  thej  bava  been 
Ibund  almost  everywhere  at  tbe  foot  of  the  imnieDM  chalo  of  mountaine,  wbidi  runi 
nearly  parallel  with  the  coast,  trotu  the  Gtb  degree  south  to  the  30th.  It  is  particularly 
near  Villa  Hica,  in  the  enriroiM  of  the  Tillage  Cocfies,  that  the  numeroua  waihings  for 
gold  are  established.  The  pepiiat  occur  in  different  fbrma,  often  adhering  to  micaceous 
specular  iron.  But  in  the  proTince  of  UhiaB  Oeiies,  the  gold  ocears  also  in  reins,  in 
beds,  and  in  grains.  diHseminBted  among  the  ollnviol  loams.  It  ha*  been  esthoated  iii 
annual  product,  b;  scTeral  autbars,  at  about  2B00  pounds  avoirdupoit  of  fine  niatal. 

We  thus  see  ihat  almost  all  the  gold  brought  into  tbe  market  comes  from  allaTial 
lands,  and  is  extracted  by  washing. 

Tie  gold  coin  of  the  ancients  was  made  chiefly  ont  of  allavial  gold,  hr  in  these  early 
times  the  metollurgic  arts  were  not  snfSciently  advanced  to  eoabk  them  to  puri^  it  Hm 
gold  dust  from  Bombouk  m  Africa  i*  of  22^  carat*  fine,  and  some  from  Morocco  is  eren 
IS. 

The  gold  of  Oiron,  in  Hew  Grenada,  is  of  S3|  carat* ;  being  the  purest  from  America. 
■  PfH-  those  who  trafflck  in  gold,"  says  Humboldt,  "it  I*  sufBoient  to  kam  the  place  where 
the  metal  has  been  collected,  to  know  it*  title.* 

iifitmian  Oold  Jfiiwi;— The  accident  whidi  first  rerealed  the  golden  treasures  of  the 
if  California  ietbu*  related  by  a  writer  of  Article  VII.  of  the  Quarterly  Reriew, 
lor  September,  18B!.  Captain  Buler,  the  first  white  man  who  had  established  hinuelf 
in  the  district  where  the  Americanos  joins  A»  Sacramento,  having  erected  a  *aw-miU  oo 
the  former  rirer,  whose  tail  race  turned  out  to  be  too  narrow,  ^ook  ont  the  wheel,  ' 
let  the  water  run  freely  oft  A  great  body  of  earth  haTii^  twen  carried  away  t 
torrent,  laid  bare  many  shining  yellow  spanglea,  and  on  examination,  Hr.  Harahi 
furreyor,  picked  up  several  httfe  lump*  of  gold  He  and  Captaio  Suter  tbea 
■Deneed  a  search  together  and  gathered  an  ounce  of  the  ore  from  Ibe  sand  without  any 
difficulty  i  and  with  hi*  knife  the  captun  picked  out  a  lump  of  on  ouoce  and  a  half  from 
tbe  rock.  A  Emluckian  workman  employed  at  the  mill  had  espied  their  .supposed 
•ecret  discovery,  and  when  afler  a  short  absence  the  gentlemen  returned,  he  Bbowid  them 
a  handful  of  the  glittering  dust  Tbe  captain  hired  a  gang  of  fifty  Indisnti,  and  sat 
them  to  work.  The  new*  spread,  but  the  announcement  of  the  discovery  was  received 
with  incredulity  beyond  the  immediate  neighbourhood.  But  preeently  when  large  and 
continuDiu  imports  of  gold  from  San  Francisco  placed  the  matter  beyond  doubt,  there 
ensued  sacb  a  stir  in  the  States,  as  even  in  that  go-o-head  region  is  wbollr  without  pv 
rollel :  nnmbera  of  every  age  and  of  every  variety  of  occupation  pushed  for  tbe  land 
of  promise.  Many  were  accompanied  by  their  families,  and  most  under  the  excitement 
of  the  Lour  overlooked  their  phyucal  unfitness,  and  (heir  inability  Co  procure  neeessBiiea. 
The  waters  of  the  Humboldt,  &om  their  head  to  their  "  sink,  a  space  of  nearly  SOO 
tnile^  are  in  the  dry  season  strongly  impregnated  with  alkali ;  tad  it  was  here  that  they 
first  bega:i  to  [siat.  Some  dieo  from  thirst,  others  from  ague,  others  fell  beneath  the 
burden*  they  attempted  to  carry  when  their  last  animal  dropped  into  the  putrid  marah, 
which  grew  thicker  at  every  step.  Beyond  the  "  sink"  the  dimioisbed  Mod*  had  to 
encounter  sixty  or  seventy  miles  of  desert,  where  not  a  blade  of  herbage  grew,  and  not 
a  drop  of  pure  water  could  be  procured ;  and  those  who  pushed  tanly  throngh  thii 
ordeal  had  still  to  ascend  the  icy  slope*  of  Sierra  Nevada,  when  the  rigoon  of  winter 
were  added  to  all  otbca-  diSculliea  At  diSerent  points,  one  being  almoet  m  algfat  of  tbe 
golden  land,  overwearied  groups  bad  formed  encamjanents,  in  case  perhaps  some  help 
might  reach  them.  It  is  to  tbe  credit  of  the  settlers  that  on  hearing  this,  they  strained 
their  resources  to  the  utntost  to  aEford  relief  Tet  when  all  was  done,  a  aide,  deatitute^ 
moat  wretched  horde  of  stragglers,  was  all  that  remained  of  tbe  multitude,  who,  full  of 
bope  and  spirits,  had  commenced  the  prurie  journey. 

Eoterprise  and  energy  have  now  overcome  or  smoothed  the  worst  difficulties  of  the 
route.  A  great  eentru  railroad  has  beM  projected,  and  wiU  probably  at  no  distant 
time  be  fanned. 

To  this  time,  the  stream  of  life  flowing  into  Califomiahas  kept  continually  increasing. 
Upwards  of  10,000  •onla,  and  about  60,000  animal^  formuig  a  acaUered  train  of  about 
700  mite*  in  length,  passed  Fort  Eeamey  in  the  month  of  May  last.    In  thia  multitud* 


fbiit 

ihalUb 


t)u  (tTMigMt  eonb-Mti  were  Men  ;  ladies  m  iipirilad  iteetk,  in  Ml  nomner  eoatmii^  or 
Id  the  Dior*  TDodut  eqneatrUn  habit  to  which  we  ani  aecualonied,  and  men  gallantlj 
DMUDlad  with  KoMUth  hat  and  pluoM,  awept  by  the  bumble  pedlar  drivinK  ■»  or  mule, 
and  loil-vorn  women,  leading  their  cfaildnn  b^  the  hand.  Some  had  their  little  eto^ 
of  proTUicKu  Btrapped  on  tbtir  backe  ;  When  trual«d  lo  hand-carte  and  vheelbarrowl 

"  The  joumej  would  be  pleaiant,"  irrit«  one  of  the  compiD;, "  but  fbr  the  vast  number 
of  gnrea  alone  the  road.  Tlwre  are  eboat  SO  ffraree  to  100  m)lea  ao  far ;  that  ii 
Dew  onea,  the  old  onea  an  nearlj  oUiteiated,  and  Arir  plana  noloDEer  kooim  b;  man.' 
Tbia  paaeage  deplete  well  the  recklenoen  with  which  in  the  States  lire  ia  aquandtred  in 
tne  parauit  of  gain.  Bj  aea,  tbe  arrtjala  are  eTen  more  numeroue-,  npwardj  of  10,000 
landed  at  the  port  of  ^an  Pranciaou  In  Maj,  and  about  an  equal  nnmber  in  June.  In 
the  fint  aix  OKnthe  of  the  jeai  10,000  Chinamen  had  arriTed  to  claim  part  in  the  ^oldeo 
barreit ;  400  more  followed  in  the  fint  (i)rtni)(ht  of  Jal;,  and  eighteen  women,  m  the 
enelume  of  the  Oeleatial  Empire,  had  come  infk'om  Hong  Kong.  Ilia  population  of 
Oalifontia  was  abcnit  100,000  at  the  oommennment  of  the  present  jear ;  it  will  be 
SOO.WO  br  ita  cIom.  AlrMutf  the  aea-beard  of  Califoniia  ia  bruugfal  wiibtn  a  mmth^ 
paatage  or  England ;  and  ita  export*  now  amount  in  value  lo  one  fourth  the  eznnrte  oE 
the  United  Kii^dom.  llie  produre  of  Oalibmia  up  to  the  10th  of  Jiinaaiy,  1851,  it 
■taled  hj  Hr.  ^heer  at  about  S2  milliona  aterling ;  but  theiie  flgnrei  taken  from  a  gold 
circular  publiafaed  at  San  FranciMO  muat  b«  much  too  high.  From  ES  to  40  milliona 
would  probably  be  nearer  the  mark.  17,SS9.G41JL  ia  the  amount  for  laat  year,  as  care- 
fully computed  by  Hr,  Birkmyre.  See  Timet,  May  SI,  The  ezporla  tbie  year  ara 
known  to  kave  been  durii^  the  three  first  mimtha,  S.tOO.OOO  dollara  more  than  thoaa  of 
(he  ihreo  correaponding  moatht  of  the  preceding  year,  18SI. 

R«pert  ef  Dtpontt  of  Geld/rom  ddifarttU,  at  th  Hvn-oj  ITiuM  Blatn  Jfinta, 
doUan. 
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Ihuty  (t  Oa't  drtular,  &m  Praneuee,  July  SO,  1861. 

Aaitralian  Gild  Jfifui.— Hie  ditcorery  of  a  Kreat  gold  field  fai  Anetralia  to  (be 
westward  of  Balburat.  about  ISO  milet  from  Sydney,  waa  officially  made  known  in 
Great  Britain,  by  a  deapalch  (him  Sir  0.  A.  RtiroT  to  Earl  Orey,  on  the  18th  Sep- 
tember. 1BSI,  many  peraona  with  a  tin  diah  huTing  obtained  from  one  to  two  ouncn  pa 
day.  On  the  Ifith  of  Hay,  be  write*  thai  lumpaliaTe  been  obtained  vaiyitw  in  wn^hl 
tiuco  an  ounce  to  fonr  pounde.  On  the  SStb  Hay,  be  writes  that  gold  haa  been  tonnd 
in  abundance,  that  people  of  eTcry  class  are  proceeding  to  the  locality,  that  the  field 
is  rich,  and  Irum  the  geolaginl  formation  of  the  country  of  immense  area.  By 
aanar  the  gold  waa  found  to  constat  of  V  1,1  of  that  metal  and  about  8.RSS  of  silrer.wia 
a  little  basu  metal ;  or  of  ii  carats  iu  fineness.  July  17th,  a  mass  of  gold  weighing 
104  poniids  was  found  imbedded  lo  the  qnarti  matrix,  about  BS  miles  mm  Batharst  -, 
and  much  more.  Justifying  the  anticipsliuna  formed  of  the  vast  richness  and  extent  of 
the  gold  field  in  thia  colony.  Thia  msgntficent  Ireaauie,  tbe  property  of  Dr.  Kerr,  soi- 
puses  the  largest  mass  found  in  California,  which  was  !S  ponnda;  and  that  in  Roada, 
which  was  70  pounds,  now  in  the  museum  at  Fetenbuig,  One  party  of  six  peiwuw 
got  at  the  same  lime  4001.  m  ten  days,  by  means  of  a  qoicksilTer  machine  ;  and  a  party 
of  three,  who  were  uneucceesful  for  aeren  daya,  obtained  iu  five  days  more,  SOOouncea.  A 
royalty  of  10  per  cent  was  ordered  (o  be  paid  on  gold  in  matrix  if  found  in  Orown  lands, 
and  B  per  cent,  it  (nund  in  nriTate  property.  Four  anned  men  travel  in  the  arriage 
that  oanrey*  the  gold  fmot  the  digging  to  Sydney,  accompanied  by  two  armed  coo- 
^tablea,  m  general  weekly,  ae  ottener  if  required.  The  licence  foe  is  SOi.  a  mooth. 
August  Iflth.  laGI,  the  Ooremor  Sir  C,  Fitiroy  rrporta  to  Earl  Orey,  that  gold  to  the 
value  of  70,000f,  had  been  dready  collected;  and  on  the  Slat,  that  3,S14  oaa  had  ttat 
looming  arrived  at  Sydney  from  Bathnrst,  worth  upwarda  of  13.n00^ 

August  25th,  18S1,  Lieutenant  OoTemor  0.  J.  lAtrobe  announced  In  Earl  Grey  from 
Helbonme.  the  discovery  of  large  deposits  of  gold  in  tbat  diatrict  of  the  onhmv.  In  *  - 
second  Parliamentary  blue  book,  isnied  Februarys,  ISSS.  <t  is  stated  that  79,140  otmcea 
of  grJd.  worth  SB7,8Gel,  7a  bad  been  preTioosIr  forwarded  to  England  ;  and  that  the  gold 
fields  nf  the  colnry  of  Victoria  rifal,  if  they  do  not  oeeed  in  value,  the  fir^t  diseoTered 
gold  fields  of  New  South  Wales  ;  the  total  talue  beii^  oow  SOD.OOOI, :  and  a  litlle  time 
afterwards  about  half  a  million  sterlir^.  Mr.  E,  HargraTm,  eomminiuner  for  Orown 
lands,  annnunees  from  Bathurst,  that  no  part  of  Oalifomia  whirh  be  hait  seen  has  pro- 
dnced  gold    so  generally  and  to  aoeh  an  extent    as  Bnmmeiliill  Greek,   the  Turcn 
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ducoiery  of  lh>t  gold  r<^oo.  Die  i*hnl«  ■imiul  produce  tbnmgbaut  the  vorld  tna  rap- 
posed  to  bo  oolj  Aoat  ooe-flfth  nf  that  btiioudL 

Taking  the  Mtnftl  Bmoant  thiDped  from  Helboonie  to  the  md  of  March  lut,  nid 
Moving  fnr  ttw  quantity  mppOMd  to  be  at  tlie  digging  and  irahinn  dilpoient,  it  vould 
appear  (hat  ohout  700,000  onneea  had  be«n  raised  in  Victoria.  At  II.  per  ot.  Ibia  would 
he  tmrth  !,IOO,OOOI.  The  lieenoei  up  to  the  >ame  date  vere  <9,SSe  ;  equiTalent  to  4tl. 
10(.  HI  the  arerags  moatlilv  ramia^  of  each  licenaed  digger.  The  aoioimt  raispd  id 
New  South  Wale*  to  the  eod  of  Uarch  may  be  taken  at  SSO.OOO  ounce*,  and  the  value  at 
960,000'.;  bving  at  the  rate  of  til.  St.  moatbly  per  indiTidual;  prubabtr  abciut  \l.  daily 
tor  each  digger.  Australia  Till  wion  be  supplied  with  ailrer  coin.  The  ahipmcnts  on 
bnaril  (September  IS)  are  nnderatood  to  amount  to  2.000.OO0I.  and  Mlimating  the  addi- 
tional lum  taken  out  by  emigrwita,  it  is  prohabla  that  Ibe  value  of  the  total  quantity 
exported  t^uala  that  of  tlia  gold  receifed.  The  digger*  muat  be  largely  beneBled  by 
theae  •hipmenl*  of  coin,  ai  the  gold,  vhidl  b  London  would  realiae  41.  per  oi.,  haa  not 
alwaya  brought  them  SI,  The  g^  fieldi  difcoTered  in  Anstralia  atretcb  OTer  1000  mile^ 
in  a  «outh.«Miterly  direction  from  Horeton  dialrict  to  Ballarat 

Up  to  the  firat  Teek  in  Jnna  laat,  it  ia  certain  frwD  the  actual  ezpnrta,  that  the  total 
gold  raised  in  Auitralia  muat  hate  amounted  in  value  to  4,00fl,000f.  sterling-,  and  (he 
produce  was  atill  on  the  incresae.  "He  numben  of  di^era  at  present  hardly  reacbea 
IO.OOOl  It  aeema  moderate  to  assume  that  BO,0D0  labourers  will  be  acattered  over 
tbe  Australian  gold  fields  befbre  the  end  of  the  present  year;  and  taking  their  eam- 
itws  at  only  SOi.  per  month,  we  shall  hare  a  yield  then  nf  ]i,O00,OO0^  yearly. 
Jfr.'Bii^myre  auppoaea  ^t  in  1846  there  were  laiaed  ttom, — 

£ 
Swtb  ud  Sonlh  Anarioa  •  -  •  -  -    1,801.600 

Ruaeia i,4it.*n 

Austria     ...--.••      S8S,7eO  ., 

Fiednmnt,  Spain,  ud  Ifortb  OermwiT  -  -  -         eo.69« 

Africa        • W8.e00 

Borneo W>5.»00 

Ava,  Malaoea  and  olbar  oonnlriea  .  .  .  •       »n,8J« 

£  8,646  •«> 
Ilia  total  ia  exdnsire  of  Chink  Mid  Japan. 

ITaJaUargfe  trtaimmi  of  geld. — The  gold  Touod  in  ihe  aaadt  oTnrera,  or  in  aDriTeraM 
•oils,  needs  not  be  sabjeeled  to  aof  melallurgic  pivceaa,  property  ■peakioft.  Tbe 
Orpaillen  separate  il  from  Ibe  sands,  by  washing  them  first  npan  inelinol  tablet, 
jometimes  corered  with  a  doth,  and  then  bj  hand  in  wooden  bowls  of  a  parlicniar  furia. 
Amalgamaliun  is  employed  to  carry  oQ*  from  the  sand  the  minuter  particJea  of  ttold  they 
may  contain.  The  people  called  Bohrmiaas,  Cigaea,  or  Tehia^nes,  who  waih  tbo 
aurileroua  sands  in  Hun^r;,  emploj  a  plank  wilb  24  transTerae  grooves  eat  ia  ila 
aurfsce.  Tliey  hold  this  plank  in  an  inclined  posilion,  and  pnl  the  sand  to  be  washed 
in  Ibe  first  Etroove)  they  then  throw  water  on  it.  when  the  sold  mixed  with  a  Jiltle  sand 
eoUecls  uausll;  (owanls  the  kiweit  farrow.  They  remove  this  miilure  iato  a  fiat  woodem 
baain,  and  bf  a  peculiar  sleight  of  hand,  separate  the  gohl  entirel;  from  Ibe  sand.  The 
richest  lit  Ihe  auriferous  ores  consist  of  Ihe  native  gM  v'ltf  visible,  disseminated  in  ■ 
nngue.  hul  the  veins  are  seldom  coniinuoos  for  any  length.  The  other  ores  are  aori- 
leroui  metallic  snlpiiarels,  (udi  at  tulphurela  of  copper,  silver,  anenjt,  kc,  and  partico- 

The  atony  ores  are  fint  groond  in  tbe  (tamping  miC,  and  Ihen  washed  in  hand-baaina, 
or  on  wouden  l*ble«. 

Tbe  aiirifeniut  aalpbaret)  are  mnch  more  common,  but  mneh  poorer  Ihaa  the  former 
ores  i  some  contain  onlv  one  !00,000tta  part  oT  gtM,  and  yet  the;  n»j  be  .worked  with 
•dvan'^gc,  when  treated  with  skill  and  cctinamy. 

The  euld  of  Iheae  ores  is  aq)anUcd  by  two  different  proeceaes )  namely,  by  rosinn  and 
amalgamation. 

I'he  aurlferoas  melallic  snlpriiDreta  are  first  roaatedg  Ihen  melted  into  mattu,  whieh 
are  rua^ied  anew ;  next  fused  with  lead,  whence  an  auriTeroaa  lead  j  obtained,  wUeh 
niBj  be  refined  by  the  process  of  eapellalion. 

When  tKe  gold  ores  are  verj  rich,  they  arc  melted  directly  wilh  lead,  wilhont  pro- 
liminary  eaicinalion  Or  fusion.  These  processes  are,  however,  little  practised,  becaas* 
they  arc  lest  economical  and  certain  Ihaa  amelgamaiion,  especially  when  the  gold  orM 
■re  very  p  ««. 

>f  these  ore*  contitt  of  copper  pyrites^  and  If  their  treatmeat  haa  been  pnahed  to  tbe  polal 
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■/  DbtBJning  onrifciMf  am  tl>ntt^  ac  erm  bUdc  eoppar  iBclodk^  nU,  Ihe  laiiaiM 
ncUl  nDDoibeteparmtedbrttic  pn>cniorUiin>tio^lMeKii*eUt«gi^haTiBgBKireatf^ 
ity  Tor  copim  than  fin'  lead,  can  ba  bu  narUa]lj  ran  off  by  tbe  latl«r  ueUL  For  IbcM 
NatODf  lie  proem  of  amalgawatioi  it  Ikr  iwaTEraUe. 

This  proeen  beinfr  Ihe  mum  for  aOTir,  I  iball  raerre  ill  doeriplioD  lor  Ikii  nelaL 
The  rich  orea  in  which  the  nativa  fold  it  appareol,  and  mmlr  diaaaaiiiialcd  ia  a  atoar 
gangue,  are  dtrMll;  tritarated  vitb  qnickfSTeri  wilboat  anr  preparatorr  opnalioK.  At 
to  th«  poor  Diet,  in  which  the  gohl  anna  tott  avid  a  ^mt  matt  «f  uaa,  tnlphnrel  Ml 
copper,  ^p  ihei  are  tnbjected  lo  a  roaatinf  befbra  b«i*|t  ava^UDaMd.  Thb  fnetm 
t«tii>  requiaiie  to  Itj  ban  tbe  gold  esTcloped  in  IIh  anlpbinett.  The  qwckailf cf  wilb 
which  the  ore  is  now  ground,  teiset  Ott  whole  of  iti  goU,  in  bowarer  imall  qnanlitr  Ikia 
tnelal  may  be  prciient. 

The  gold  proenrcd  bj  the  reftainB  procett  with  lead,  ii  free  from  eopper  and  lead,  bal 
it  maji  conUijn  iron,  lia,  or  lilTcr.  It  cannot  be  aepaiated  from  tniB  and  tin  wilhoM 
gceai  diScultf  and  cipeute,  iTtha  proportkaoTgold  beuoin>all  to  admit  oT  tbe  emfkr 
meat  oTmarialic  and. 

By  cupe llation  with  lead,  gold  way  be  deprived  oT  any  aatlmoay  nailed  with  iL 

Tin  give*  gold  a  remarkable  hardnen  and  briltlrDeit;  a  piece  of  ^old,  eipoaed  lea 
anDc  tima  orer  a  bath  of  red  hot  tin,  tiecomet  brittle.  The  lame  thing  happen*  mon 
readily  over  anlimoay,  from  the  volatility  of  tbii  metaL  A  two  tboniandih  part  of  aaii- 
moay,  hiimalb,  or  l«id,  dettroyi  Lhe  dnetiliiy  <rf'  gold.  The  tin  Diay  be  got  rid  cf  by 
throwing  aome  eorrotlve  tnUimate  or  nitre  into  a  crucible,  eoatainiog  the  melted  alloy, 
By  Ibe  dm  ^tut,  percbloride  of  tin  ti  Tolatiliied  j  by  the  tecond,  ttaamau  of  folart 
Iwnu,  which  ii  eaiiied  off  in  tbe  rtinlting  alkaline  teoriK. 

Gold  treated  by  the  proceai  of  amalgamation,  eoalaiaa  eixnmonly  nolbing  bnt  a  Uttla 
■ilver.  The  tilver  it  diaaoWed  oat  by  nilrie  acid,  wbich  learct  the  gold  nntonehed ;  bot 
to  make  thit  parftag  with  incceu  and  economy  on  the  great  Kale,  tereral  precantioM 
mnrt  be  obterred. 

If  the  RoM  do  not  contaiB  fblTy  two  thirdt  of  itt  weight  of  tllTer,  Diit  metal,  be^ 

Ihonmshly  enveloped  by  the  goU,^  partiallytcreenFdrnMn  theaetioaof  lhe  eeid.     Wbem- 

.    erer,  Iherelbre,  il  it  known  by  a  trial  («  a  uoall  aeate,  that  the  aiher  it  m»ch  bdow  lUi 

proportion,  we  mud  bring  the  alloy  of  goM  and  lilTer  to  that  Mandard  by  adding  the  re- 

qaifile  qnanlity  of  the  latter  metal.    Thii  proecM  ia  called  qnartation. 

Thit  alloy  {■  ihen  naJanlated  or  laminaled  g  and  iVom  twice  to  thrice  ilt  welgW  of  lal- 
phnric  or  nitric  ndd  ii  to  be  b^led  npon  it;  and  when  il  ti  jadged  tbM  the  a^lioa  baa 
been  pnibed  at  fu  aa  poitible  by  tbit  llrtl  leld,  il  ii  decanted,  and  new  add  ii  poored  <». 
Laally,  after  having  waibed  the  gold,  tome  nlpbarie  add  it  to  be  boiled  over  it,  wbieb 
earriet  off  a  two  or  three  thoniandth  part  of  direr,  which  nitiie  aeU  alons  conld  not  dit- 
•oItc.    Thai  perfbeily  pure  gold  ia  obtained. 

Tbe  diver  held  ia  tolntion  by  tbe  lolpharic  or  nitric  aeid  it  predpilated  In  the  netallk 
itate  by  eopper,  or  in  the  ttale  oTdihnile  by  aea-ialt.    See  Pastiho. 

Not  only  has  the  tatio  between  the  valne  of  gold  and  tilver  varied  mneh  in  fflTerent 
Bgea  of  lhe  world)  bat  Ihc  tatio  between  theae  metala  and  the  comrooditiei  Ihey  repre- 
tent  hat  andergone  Tarialioaa,  owing  lo  the  circumalancea  in  wbich  their  minet  have 
been  sneeeniTely  placed)  unee  they  have  tlwayi  ponred  a  greater  qnantilyof  lhe  metalt 
into  the  market  than  hu  been  abeorbed  by  uae.  Thii  qaantity  has  greally  iaeiTaaed 
dnce  the  Oiscovery  of  America,  a  period  of  little  more  than  300  yean.  The  minet  (/ 
that  continent;  rich,  nnmerooa,  and  eatity  woiiced,  by  angmenting  the  mast  oT  gold  and 
■Dyer,  necnarity  leaaened  the  valne  of  theae  metalt  eompared  with  that  of  tbe  olgeeti 
of  commerce  repretented  by  them,  to  that  everything  elte  being  eqaai,  there  it  now 
reqnired  (be  parehadng  the  lame  qnantity  of  commoditiea,  mneh  more  gold  or  tUver 
than  waa  neeeaaary  in  the  reign  of  Henry  Til.,  berore  the  diaeorery  of  America.  Thfa 
'prodnetivenett  of  the  American  minee  bal  had  an  fnftnence  on  those  of  the  ancient  eon- 
tinenti  many  of  whote  ailver  and  gold  mines  have  been  abandoned,  not  becanae  the 
vdat  or  aniifbrotii  aanda  are  leii  rich  than  they  were,  bnt  beeaate  their  prodoet  ■» 
longer  reitfetents  Ibe  valae  of  hunin  labor,  and  of  the  goodt  to  be  (brniibed  in  retnim 
(br  thdr  eipMtation. 

In  the  3d  vol.  of  lhe  Mining  Journal,  p,  3>1,  we  have  the  following  statement  aa  Is 
the  produce  oflhe  preciout  melala. — "  In  40  yeaiv,  fhim  ITEM  to  IS30,  Mexico  prodoced 
6,43<,493j.  worth  of  gold,  and  139,818,0321.  of  silver.  Chili,  3,7^8,488/.  of  gold,  and 
1,823,9241.  of  diver.  Bnenot  Ayret,  4,024,8951.  of  gold,  and  ZT,I82,873I.  of  diver. 
Rnnia,  3,703,7431.  of  gold,  and  1,003,9811.  of  lilrer.  Total,  1880  miOioBt  itetling,  or 
t7  nitliont  per  annnm. 

The  following  table  ahowa  what  proportion  the  imdiiet  of  the  mlnet  of  AmerteK  bean 
to  that  of  tbe  minet  rfthe  aneteat  ec- *  — ' 
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The  mioe*  oT  America  bare  tent  into  Enrops  three  and  a  balT  limn  more  fold,  aid 
tweive  limes  more  lilTer,  than  thoac  cf  Ibe  ancieot  eonlinent.  The  total  qDaotitj  of 
■llTer  was  to  Ibat  of  gold  in  the  ratio  of  fiS  to  1 ;  a  very  different  ratio  ftom  tbat  which 
holds  realhr  i"  the  Talne  of  these  two  metal*,  which  i«  ia  Borope  •■  I  to  16.  This 
difference  depends  npoD  tefcral  causes,  trtikh  eannol  be  InTMiigaled  here  at  lengthj 
hot  it  may  be  slated  that  sold,  bj  its  raritf  and  pcice,  being  much  less  employed  la  the 
arts  ibaa  silver,  Ibe  demand  for  it  is  aleo  mach  lem;  and  this  canie  is  si^cient  to 
lower  it*  price  mach  beneaih  what  it  would  hare  been,  if  it  bad  ibtlowed  the  ratio  of  Ila 
qnantitj  compared  to  that  of  silver.  Thns  also  bUmnlb,  tin,  he,  thongh  mach  rarer 
^a  sQver,  are,  BerertheleH,  Tery  Inrerior  in  price  to  il.  Before  the  dlscoTery  of 
America,  the  ralne  of  goU  wa*  not  so  diiUnt  from  that  of  lilrer,  becanse  since  that  era 
■ilrer  baa  been  dUlributed  in  Gnrope  in  a  fsr  greater  proporlioD  tbaa  gold.  In  Ania 
the  proportion  i*  now  acinanj' only  1  to  11  or  12;  the  ^tiduel  of  the  gold  mines  in  that 
qaaner,  being  not  bo  mncb  below  that  of  the  lilTer  oinea  *■   in   the  rest  of  the  • 

The  total  annnal  prodnetion  of  Gold  at  present  bai  been  eatimnted  as  fbllinr*. 
Frnrn  ihe  ancient  Spanish  ooloaica  at  AiMiwa  •       •       .       I(^MO  kUonmmti 

Bnnl «00 

£nrope  and  Asiatic  BnMia         .....  6,200 

The  tadiaa  Archipelago 4,700 

AfHA M,00Ot 

aS,9OOc:80  hmt  nearir 
vithont  laVing  into  aeeoant  tha  quantity  of  gold  now  eKtraeted  fntD  tilrer. 

Gold  bu  kM  affinUy  for  oxygen  than  any  other  uetaL  When  aione,  it  eumot  be 
oxydised  by  any  degree  of  beU  with  contact  of  air,  ahbongh  in  ccmbfnMion  with  other 
oiydiaed  bodies,  it  may  pan  into  tfae  stale  of  an  oKyde,  and  be  er^  TitriHed.  The  pur- 
ple tnoke  into  which  gidd  leaf  Is  eonverled  by  nn  eleetrie  dieebatge  is  not  an  oiyde^ 
for  il  h  eqnaUy  foimcd  vhea  the  disehaige  i«  BMda  throagli  it  in  hydrafoi  ga*.  There 
are  two  oxydea  of  gtdd  (  tlie  Brtt  or  prouoyde  is  a  green  powder,  which  may  Ite  ob- 
tained by  powii^,  in  the  eold,  e  suntloa  <rf'  potaafa  into  a  wdntioD  of  the  nelallie 
cUoride.     It  ii  sot  danble,  bni  nocn  cbangee  in  the  BciitninB  into  netaliie  gaU, 
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•B^pemnrfe.  lueontitDnitaan  H'13meM,  Md^-noiTrB"-  Tke  pnviTde  b  knt 
ffcparcd  bf  ^dinc  maiimia  lu  k  Mlnlian  oT  Ibe  metallic  cUoridr)  wuhbi  the  preeipi- 
dte  wiih  water  liU  thii  ao  longer  lakes  a  yelluw  lint  from  marialra  acid ;  then  divciaiaK 
(tronf  nitric  acid  npon  Ibe  reMduan,  which  remoTci  the  matoetia,  and  Inva  Ihe  per- 
oxide in  Ihe  ferm  of  a  black  or  dark  browD  powder,  which  mmdi  to  partake  more  oT  tba 
properliea  oT  •  mclallie  aeid  than  a  baae.  ll  conuin*  10' T7  per  cpni.  uf  oxjrtieD.  Fat 
Ihe  eariou*  eombiaalion  of  vM  and  tin,  called  the  Fuifi^  PaiciriTATi  of  Cabhdi,  mm 
aU  article,  and  Pinnviri  VirainAiu. 

Oald  btoitnf.— Tfai*  it  the  ul  ot  teducJDi  ^old  to  eitremelr  tbJn  baaea,  br  beuiag 
with  a  hammer.  The  procoiea  employed  Tur  Ihia  parpnae  m&j  be  applied  to  other 
BKtali,  as  liUer,  platiann,  and  copper.  Under  tin,  tine,  fcc.,  w«  altall  mrnliuD  inek 
nodifiealioaa  of  the  procewea  ai  tbeae  metali  require  lo  reduce  IheiL  o  Ihin  leavei.  TIn 
Bomaai  nwd  lo  gM  the  ceilim  and  walU  of  ihrit  apartmeaii )  aU  Fliar  lell>  im,  that 
IhuD  an  oDBce  tt  fdd  rormini  a  ^le  of  4  flageia  aqaare,  aboai  600  icaiea  of  the  mmm 
am  were  hammmd.  At  the  preacnt  iaj,  a  piece  oT  gM  ia  cUeaW  n>  aa  to  eotn  a 
apace  651,1190  times  greater  than  Ite  primaiy  snifaee  whea  eaat. 

The  foM  employed  in  Iht*  anonglu  lo  be  of  the  GntK  alandanL  Allor  bardeaa  giii, 
and  render!  it  Ie«*  malleable  <  fa  thaijhe  rraodnleal  IradcMBan  wba  (tmulil  attempt  lo  d«- 
baac  the  goM,  wsald  expoe  hinweU'  to  much  greater  Ion  ia  the  operatioiia,  ikan  he  conld 
derive  of  |>ofil  fnHii  the  allor- 

Four  pripclpal  operation*  conllilntc  the  art  t^  giM  healing.  1.  The  eatliag  oT  tha 
pild  in(ou.    2.  The  hamniering.    3.  The  laminaiioa ;  and  4,  the  beating. 

I.  The  t(old  ii  melted  k  a  erocible  aloag  wiih  a  Litle  borax.  Wheo  it  hai  beeowe 
Jqnid  enongh,  it  ia  poured  out  iaio  Ihe  iogot-moaUa  prevbailr  heated,  attd  greaanl  oa 
the  inside.  The  ingot  ia  laken  nnl  and  annealed  in  hot  aibei,  which  buth  aolXeo  it  aad 
free  il  from  greaee.  The  mouldt  are  made  af  eaal  iroa,  with  a  annewbal  concave  ia- 
lenial  nurraee,  lo  •ovpenMite  for  Ibe  greater  coninciion  of  the  oaatral  parts  of  the  neul 
b  cooliag  Ihan  the  edget.  The  ingota  weigh  abont  S  ouncea  each,  and  are  f  cf  an  inch 
-hraad. 

X.  Tht  Jbrgiat. — Whea  the  ingot  ia  cold,  Ihe  Freaeh  gold-beaten  hammer  it  oat  oa 
a  roan  of  ileel  4  incbea  long  and  3  broad.  The  hammer  for  thia  pnrpoae  ia  called  Ihe 
(bluing  hammer.  It  weighs  about  3  pounds,  with  a  head  at  one  etid  aad  a  wedge  at  Ihe 
nther,  Ihe  head  precenting  a  square  face  of  1}  inches.  Il«  haodle  is  E  inehea  loiut.  The 
workman  reduce*  the  iogut  to  the  thickness  of  L  of  an  inch  al  most ;  a>ul  during  Ihia  op- 
eration heannealail  whenever  its  substance  hocwDca  hard  sad  apt  lo  crack.  The  Englidh 
gold-brnlers  omit  this  process  of  hammering. 

3.  Tilt  laintndfios. — The  rullera  employed  for  Ihia  pnrposn  shoald  be  of  a  most  pec- 
tcclly  cyliudrical  figure,  a  polinhed  surface,  and  so  powerfiil  aa  not  Ui  band  or  yield  in  Iba 
operation.  The  nllimate  excelleace  of  Ihe  gold  leaf  dcpuada  very  much  on  the  freeiaioa 
with  which  the  riband  is  eiiended  in  Ihe  rolling  prrM.  The  laniaaiiog  machioe  rcpt*- 
aeoled  under  the  article  MrHT,  is  an  excellenl  pattern  for  this  purpose.  The  gold-beata 
desires  lo  have  a  riband  of  fueh  ihinnew  that  a  aqaare  inck  of  il  will  weigh  6)  giaiaa. 
Frequent  annealings  are  requisite  during  Ihe  latsination. 

i.  Btaii«s.—Tht  riband  of  guld  being  Ibua  prepared  aaifbrm,  the  gold-beater  entt  it 
with  ibcars  into  tmitl  tqoares  of  aa  inch  each,  haf  iog  previouaJy  divided  it  with  oii»- 
passes,  so  that  the  pieces  may  be  of  as  equal  weight  aa  poaiible,  Tbai>e  sqnaira  are  piled 
over  each  other  in  parcels  of  150,  with  a  piece  of  fine  calf-skio  vallum  ialerpoeed  belwco 
.each,  and  about  20  extra  vellums  al  the  top  and  bottom.  These  Tellum  leaves  are  aboat 
t  inches  square,  on  whose  centre  lie  the  gold  |amin«e  of  an  Inch  square.  This  packet  M 
kept  logelher  t^  being  thrusi  into  a  caic  of  strong  parchment  open  at  the  ends,  so  as  to 
G>rm  a  belt  or  band,  whoae  open  sides  are  covered  in  by  a  second  ease  drawn  over  Um 
packet  at  right  angles  to  the  Rrst,  Th«*  the  packet  becomca  soffieiently  cnmpaa  to 
bear  healing  with  a  hammor  of  U  or  16  pounds  weight,  having  a  circxlar  lace  ncnriy  4 
inches  diameter,  and  aomewhal  cvnTcx,  whereby  il  sLrikes  the  eeatre  oT  the  paekfcl  moal 
forcibly,  and  ihu*  iqneelei  out  the  plates  laterally. 

The  healing  is  performed  on  a  very  strong  bench  or  stool  framed  to  receive  a  heavy 
block  of  marble,  about  B  inehei  •quareoa  the  surface,  enckeed  upon  every  tide  by  wuod- 
work,  sicei*  Ilie  fVoal  where  a  leather  apron  is  ntlachel,  which  Ihe  workman  lays  be- 
fore him  to  presevTO  any  fFataeats  of  gold  that  may  fUl  out  of  the  pa^el.  llie  hamms 
■  abart-h««lled,  ud  is  nanagcd  by  Ihe  worimaa  with  one  hand  g  who  Mrikca  fairly  oa 
the  middle  of  the  packet,  frcqneally  toraiag  it  over  to  beat  both  side*  alike ;  a  feai  dex- 
toroutly  done  in  tlw  ialerval  of  two  strokn,  as  aa  not  to  loae  a  blow.  Tbe  packet  iaoe- 
easionally  beni  at  mlled  between  Ibe  hand%  lo  hnaen  the  leavei  aad  secure  tbe  ready 
•itenaion  of  the  gM  g  or  it  is  tahea  to  pieces  lo  examine  tbe  gokl,  and  to  shift  tbe  ee*- 
Iral  leavM  to  the  antside,  and  vice  ram,  thai  every  thing  may  beeqnaliaed.  Wheacva- 
Iba  gold  plates  kave  eilcaded,  nodar  Ibit  traatmeat,  to  nearly  Ihe  site  of  the  veHaa^ 
ibey  are  nmovcd  tktim  Ibe  faikat,  mad  cat  iUs  fbar  eqaal  aqaarM  hf  a  Icaifr.    n*w 
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■Te  Am  redoeed  to  uttAj  the  Mtnf  rite  u  it  inr,  mnd  btc  tfiln  nnde  up  Into  packcti 
ud  Mickianl  ai  before,  vilh  lbi«  diflrrence,  Ihtt  ikini  prppartd  fiim  oi-Riit  arc  Doy 
lutrrpoied  bclwein  nch  gold  leaf  inatfkd  of  vtllnin.  The  (ecoad  eourte  oT  belling  it 
perrnrmed  Willi  ■  vaialler  faaniiiirr,-abiiat  10  pouads  In  weight,  iind  ii  cuniimird  till  the 
kaTTf  kre  extended  to  the  >ize  oftlle  ikiM.  Dnrin;  ttii  prriod  the  picket  ciDit  be  ones 
fclded,  to  [«ider  (he  |oVl  at  loose  aa  poujble  brlwecn  the  mrnibranea;  uihenviie  the 
leave*  are  caailr  eharnJ  and  broken.  The;  an  once  more  rpread  on  a  eushJQn,  and  rob- 
dJTJded  iniu  funr  rquKre  piece*  by  meant  of  ivro  pieeen  of  cane  cui  to  veiy  abarp  edge*, 
and  fixed  down  (ransversetr  en  a  board.  Tbit  rectangular  croM  being  applied  on  each 
tear,  Tilb  tiiibl  prMaore,  diTidra  il  into  four  (qual  portioni.  Tbeie  are  next  tnadt-  np  into 
a  third  packet  or  convenirnl  Ifaichnpaa,  and  Gnallf  hammered  onl  to  (be  ana  of  fine  Rold 
leaT,  wtauae  averaae  aite  it  rrom  8  (a  3}  inchea  tqutre.  The  leavet  will  now  haTe  ob* 
lained  an  area  192  timea  greater  than  the  plalea  heTore  the  hamnirrin^  befiun.  >9  iheaa 
;ircie  oriftinallj  an  inch  aqnarr,  aod  76  ut  thetn  Weighed  aa  onnee  {=  6^  X  ?!>  =  *S^ll)i 
the  tarraee  of  (he  Bnbhed  teave*  will  be  l»2  x  76  =  14,400  «)nve  InchrB,  or  100  aquare 
feet  per  ounce  (rojr.  ThU  ii  b;  ao  meant  the  nliimaie  dtgrre  of  attennaiion,  fur  aa 
ouDCc  DMj  be  hammered  k>  m  to  eoier  160  aqaare  feel  j  but  (be  vaale  incidrnt  in  ihia 
ease,  from  the  nanber  of  broken  leaves,  and  the  inereate  and  nicely  of  the  labor,  nak« 
this  an  anproGlable  refinement ;  wfaile  the  gildet  dads  tuch  (bin  les.Tes  (o  nalte  lew 
jnmble^ad  Mliefnctor?  wurh. 

The  finished  leaves  of  gold  are  pn(  up  in  tmall  books  nade  of  single  leaves  of  aeA 
i^pei,  rubbed  orer  with  red  ebalk  (o  prifTeol  sdhetion  between  thein.  Before  pnlting 
the  leave*  in  \hrtt  boohs,  however,  Ibry  tre  liAed  one  by  une  with  a  delicate  j*it  of  pik- 
t«r«  0D(  of  (be  Bnitbing  packet,  and  rpread  out  on  a  leather  eaibion  by  blowinfi  them  flat 
down.  They  are  (hen  en(  to  one  aiie,  by  a  rharp-edfe  aqnare  mauldine  of  eane,  glned 
on  a  fiai  board-  When  thia  tqnare-framed  edge  i*  pressed  npon  the  gold,  it  cud  i(  to  the 
desired  tiie  and  shape.     Each  book  cooipionl;  contains  2b  gold  kaves. 

I  thall  nflwdocribe  t<«ie  pPculiBii(le%iif  (be  French  piaetice  oT  gold  herting.  The 
workman  cuts  the  laminnied  ribands  of  an  inch  broad  into  portian*  na  inch  and  a  half 
long.  Theae  ar«  called  fuarluri.  He  (akn  !4  of  them,  which  he  places  eiaelly  over 
each  other,  ro  at  to  form  a  thicktiess  of  about  an  inch,  ibe  riband  being  f  of  a  line,  or 
^  of  aa  inch  thick  |  and  he  beats  them  It^dher  on  the  eteel  slab  with  the  nmod  face 
(psBw)  I'f  (he  hammer,  so  as  to  stretch  them  Iruly  oot  into  the  Kqaare  form.  He  begin* 
by  extending  the  substance  (awards  ibe  edfet,  thereafter  advancing  towaids  the  middle  | 
be  then  duet  af  mnch  on  the  other  tide,  and  finally  hammers  the  crnlie.  By  repealing 
tbis  mode  of  beating  at  onrn  at  nrcesMry,  he  reduces  at  once  all  ihe  quarlitri  (iqoarea) 
t^  the  same  packet,  till  none  of  Ihem  is  thicker  than  a  leaf  of  gray  paper,  and  of  the 
wze  of  a  square  of  2  inchea  each  ride- 
When  Ihe  ijiiartitTt  are  bmn^ h(  to  Ibll  Stale,  the  workman  lakes  .16  of  them,  which 
he  piles  over  each  other,  and  with  which  he  foimt  the  Bret  packet  (caacAer)  in  Ihe  nian- 
ner  already  described  ;  only  two  leaves  of  Tellum  are  inlerpoted  belwern  earh  gold  les£ 
The  empty  leaves  of  vellum  at  the  top  and  bottom  of  the  packet  are  called  etnpAiret. 
They  are  4  inches  square,  as  well  at  Ibe  parchment  pieces. 

The  packet  ihns  prepared  foiniB  a  rcetangolar  paralielopiped  j  it  is  encloerd  in  two 
thealht,  composed  each  of  several  leaves  of  parchment  appliid  to  each,  and  glued  at  tbe 
two  sides,  Ibnnins  a  bag  open  at  either  end. 

Tbe  biuck  of  black  marble  is  a  fuot  square  at  top,  and  IB  inches  deep,  and  Is  IVamed 
as  above  dptcribed.  The  hammer  ntrd  for  betting  the  Gr^l  packet  is  cstli^  the  fla^ 
or  (he  enlnr^ni  hammeri  its  hrad  is  round,  about  S  inches  in  diameter,  and  very  slightly 
convex.  It  it  fl  inches  high,  and  rapera  etsdiially  from  its  head  to  the  other  eitremity, 
which    give*   it   tbe   furm  of  a  beiagoDai  uuncaled  pyramid.      It  weighs  14  or  IB 

The  French  gold-bralers  employ,  betidet  this  hammer,  (hree  o(heTE  of  Ihe  mntt  (bnn ; 
nainety,  t.  The  commeacfng  katuntr,  which  weighs  6  or  7  pounds,  has  a  head  4  Inehee 
Id  diameter,  and  It  mnre  convex  then  (he  foimer,  2.  Tbe  ipnading  Aarmner  (mcrfMH 
i  cAsiMT) )  its  head  n  two  inches  diameter,  more  convex  ihsn  (he  test,  and  weiihs  ontr 
4  or  S  pounds.  3.  The  ftxiMng  hammtr ;  it  weighs  12  of  13  pounds,  bu  a  head  fbnr 
tMhea  diameter,  and  it  ibe  most  ainvex  of  all. 

The  hentiiiE  procenet  do  not  dilTer  essentially  from  the  English  described  above.  Tbe 
vellum  it  luhbed  over  with  fine  calcined  Paris  platter,  with  a  hare's  foot.  The  skin  of 
the  gioW-bealer  is  a  pellicle  separated  from  the  onier  surface  of  ox-ent ;  but  belbre 
being  tni]}\<ijrd  for  this  purpose,  it  must  nndergo  two  preparalipna.  1.  It  is  iwnted.  In 
order  Id  ripel  any  grease  it  may  contain.  Witb  this  view,  each  piece  of  membrane  Ii 
placed  between  two  leaves  of  while  paper;  several  of  these  pairs  are  piled  over  each 
Mhcr,  and  ttiock  stnmgly  with  a  hammer,  which  drives  Ibe  grease  from  the  ^t  into  the 
faper. 

i,  A  badf  il  |lvcn  to  Ihe  [decei  oT  gut  i  that  it,  they  art  moittcned  with  ta  iafhska 


..jogic 


•H  Q0L9. 

of  cBBaMiia,  nnlmtti  ud  otber  wun  and  Mc«Mtie  iafn^mu,  m  order  lo  pnaon 
Ibent  an  openlioD  repeated  aAer  Ibrj  bare  b««a  drird  in  He  air.  Whea  the  )ca*e«  of 
■kin  tarn  in,  ibe;  are  pot  in  a  pro*,  aad  arc  nuw  rcadj  ki  Mr.  AAtr  Ihe  parcbnwM, 
rellam,  and  gal  membrane  kave  been  a  food  deal  banmered,  ibej  beeoate  nafii  for  wofk, 
lill  (her  an  realoccd  to  proper  IIeiibUiir>  by  beiag  placed  lear  by  leaf  between  leatet 
hT  white  paper,  Doiiienad  waelUiia  wiih  via^ar,  at  nbtn  «i(li  while  wioc  Tbtj  era 
lefl  iatbupredieaisepirur3ar4  boon, naderconprenionoTa  plank  loaded  wilh  wciithtB. 
Wben  tbej  bale  imbibed  tbe  proper  Immidilr,  tbej  an  put  beLweeo  leaiei  or  paTcbineat 
12  inchn  oqnare,  and  beat  in  t^al  tiluatioa  fur  a  whole  daj.  The)  aie  ihcB  nbbed 
o*er  wilh  fine  calcined  firpiam,  ai  the  lellum  was  originally.  The  get-ckia  ii  apt  la 
•ootract  dimp  ia  (landing,  and  ii  Iberefore  dried  bcfure  being  ued. 

Tbfl  avenge  thieltneM  of  eomima  gold  leaf  ia  yy^^  of  an  iach. 

Tie  arl  tf  OHdatg.—Thk  art  eonelttt  in  coTeiine  bodiet  wiih  a  thin  coat  oT  foU  i 
which  may  be  done  either  by  mechanical  or  chnnieal  meaat.  The  meehaaieal  mode  i| 
Ibe  applieaiion  of  gold  leaf  or  gold  powder  lo  veriont  larlbcca,  and  Iheir  GMtion  by  t«- 
(ioat  meana.  That  gold  maybe  applied  Id  wood,  planer,  paileboard,  leaiher;  and  to 
metali,  laeb  u  liWer,  copper,  iron,  lin,  and  bionief  ao  that  gilding,  generally  •peaking, 
iadadci  tcreral  irtr,  eicreiml  by  very  diffrrent  eUtaee  of  tiadeenien.w 

L  JredlMical  GiUiag.— Oil  gilding  k  the  finl  metfaod  ander  this  head,  an  oil  k  Ike 
flaU  bhW  generally  need  In  tbe  operation  of  Ibii  meehanieal  art.  The  fcUowia^  piiiiiw 
km  baea  BMeh  extolled  at  Faria. 

J.  A  coat  of  in«MioB  it  lo  be  garea  flnt  of  all,  namely,  a  coat  of  white  lead  p■i■^ 
Mde  wilfa  dryiafl  linaecd  oil,  coataiaing  veiy  little  oD  of  larpentiae. 

2.  Calcined  eemse  ia  to  be  gnraad  very  well  with  naboilcd  liniced  oil,  aad  tctnpend 
wilk  eaeenee  of  turpentine,  in  proportioa  la  it  ia  laid  on.  Three  or  foor  coati  of  lUi 
htrd  tial  are  to  be  applied  erenly  and  dryly  on  the  oraameaU  and  tbe  parta  which  an  H 
be  noei  cardUly  gilded. 

>.  Tbe  Oald  color  jm  then  to  be  otooolbly  tiplied.  Thtt  it  mcr^  Ibe  A«gt  of  lb« 
Mkn,  groand  and  tempered  with  oQ,  which  remiin  in  the  little  di*b  in  whicb  paialeR 
dean  their  bnuhe*.  Thie  •ntaunee  ii  eitrenely  rich  and  gineyi  aAer  being  gromd 
ap,  aad  pawed  Uiraagh  fine  lineo  clolli,  it  (onat  Ibe  gronnd  for  grdd  leaf, 

4.  Wbm  the  gold  eolor  ii  dry  ciMraRh  to  celeh  hold  of  tbe  leaf  gold,  Ibii  it  apread  oa 
Ike  caihkm,  enl  into  piccci,  and  earefnlly  applied  wilh  the  palette  knife,  pfciaed  dowa 
iwith  eoiUNi,  and  ia  the  tmall  oraimeats  wiib  a  fine  bnish. 

0.  If  the  gilding!  be  hr  onltide  expMnrt^  m  balconiei,  grating*,  ttatnet,  Jtc,  Ibey 
amal  ut  be  vamithed,  ea  limplc  oil  gilding  itandt  belter)  (nr  when  it  ii  Tamiibed,  a 
bright  iDB-bcam,  acting  aller  hca*y  rain,  giTe>  tbe  gilding  a  jagged  appearaaee.  When 
the  objecli  are  iniide  onei,  a  coal  of  spirit  Tamiih  may  be  pawed  OTer  ihe  gold  leaf,  the* 
Aglow  from  Ihegilder'i  ehaAngdiih  may  be  giyen,  and  finally  a  coat  oT  oil  Taraiih.  The 
workman  who  eaatei  the  chafing  dith  to  glide  in  front  of  the  varaiiihed  lorfacc,  mut 
avoid  Hopping  for  an  inelanl  oppoeite  any  point,  otherwise  he  would  eanse  the  Taiaish 
to  boil  and  blister.  Thit  heal  bringt  oat  the  whole ,  tianqiareney  of  the  varnith  aad 
luslre  of  the  gold. 

Oil  &itU»g  b  employed,  with  Tarnish  polieh,  opon  equipage*,  mirror-fiamea,  and  other 
farnilnrc.    The  Allowing  method  Is  eoiployed  by  emioent  gUder*  at  Paris. 

1.  While  lead,  with  half  its  weiRht  of  yelkiw  ochre,  and  a  lilUe  litharge,  are  sepa- 
talely  groand  very  fine ;  and  the  whole  is  then  tempered  wilh  linseed  oil,  thinned  wiih 
•aienee  of  tarpenliae,  and  applied  in  an  evenly  coal,  called  impmtiion, 

t.  When  thie  coat  it  qoile  dry,  several  coats  of  the  bard  lint  are  given,  even  ao  masy 
as  10  or  13,  thoald  the  larrace  require  il,  for  imooihiag  and  filling  op  Ihe  pores.  These 
Malt  are  given  deily,  leaving  them  lo  dry  in  the  interval  in  a  warm  ennny  exposure. 

3.  When  the  work  is  perfecCy  dry,  it  is  flrat  soRened  down  wilh  pamice  tlone  and  water, 
aftnwsrds  with  wortted  cloth  aad  very  finely  powdered  pamice,  till  the  kard  tfal  give 
ao  reflectiou,  and  be  smooth  at  glats. 

4.  With  a  camel's  hair  bnsb,  there  mutt  be  given  lightly  and  wilh  a  geaile  heat,  ftom 
4  lo  5  coats  at  least,  and  even  sometimes  double  that  nomber,  of  fine  lae  vamish, 

5.  Wben  these  are  dry,  Ihe  grounds  of  the  panels  and  the  teulptorM  most  be  firS 
polished  with  shave-grasa  (di  iaprilt) ;  and  next  wilh  patty  of  tin  and  tripoli,  tempered 
wilb  water,  applied  wiib  wiiollen  dolb  i  by  which  the  voimiah  is  polished  till  it  iklna 

Ukt  tt  TBttrtK. 

6.  Tbe  work  thus  polished  Es  earried  into  a  hot  place,  free  frtHn  dnst,  where  it  receira 
very  lightly  and  smoolhly^a  thin  coat  of  goU  foibr,  iiiu:^h  eonened  down.  This  coat  k 
paned  over  il  with  a  clean  soft  braeh,  and  the  thinner  it  ia  the  belter. 

7.  Whenever  the  gold  eokir  it  dry  enaugh  to  take  Ihe  gold,  whidi  is  known  by  laying 
Ihe  bade  of  tbe  hand  on  a  eorner  of  Ibe  Erame  work,  the  gilding  is  begm  and  fiiiiihi 


GOLD.  BSl 

t.  It  Ii  th«  nniihod  with  t  i^t  of  win*  TVBbhi  wUeh  ■  trwted  wjth  the  ehtlki 
dkh  M  Kbore  de«eribel. 

10.  When  ifai*  Tarnkh  is  drr,  tw«  w  three  eostt  cf  eepti  or  oil  Tirnuh  are  a.pfUtd,  et 
nletnl*ortwDdkT>- 

11.  Fiaillf,  Ue  [WBcla  *re  peUihed  with  m  wnntod  dolb,  imlwFd  with  tripoli  u4 
wkler,  and  Imlre  ii  glnn  b7  frietiua  with  (he  palm  of  the  hand,  prcnoiulT  toAened  with 
«  liule  oliTe  ml,  taking  tare  doi  to  nb  offlhe  guld. 

lo  Ihi*  eonntrr,  hmnUml  t'^Jifg  i*  praUiiMi  bf  fint  ifirmg  a  ground  <rf'  lixe  whiting, 
iQ  BCTcral  laceeMiTe  ciiaU;  neit  applying:  gilding  tizc)  and  then  tha  gold  leaf,  which  ia 
barnUheil  dawn  with  agate,  or  a  doit'*  tooth. 

OUding  M  iiittwgtir  of  the  Frendi,  i«  the  lame  as  oar  borniihad  giUing.  Their  pro. 
eeM  eeemt  lo  be  verr  daboiata,  aad  the  bett  eanaiit*  of  17  operatioB*i  each  of  them 
wid  lo  b*  meatial. 

1.  Saeoilagt,  or  the  gbu  coal.  To  a  decoction  of  wmiiwix<d  and  garlic  in  water, 
■treineil  throath  a  elolh,  a  little  eomiDon  aalt  and  aoma  Tioegar  are  added-.  Thii  eonk- 
poiitioa,  a>  being  destractifeofwormiin  wood,  ii  mixed  withai  much  good  glue;  and  the 
niztara  i«  ipread  in  a  hot  alale,  with  a  brath  of  boar'a  hair.  When  pUtter  or  marble  is 
to  be  gilded,  the  ult  moat  be  left  ogt  of  the  ■hove  aoa|)OMtioa,  h  it  ii  apt  to  attract  hn- 
miditjr  in  damp  pUeee,  and  to  eome  oat  *•  a  while  powder  on  the  gildiag.  Bat  the  mU 
i«  indispennble  for  wood.    The  Bnt  elae  Goaliog  ii  toads  thinner  than  the  Koond. 

2.  Whil4  prtparalion.  Thii  conniati  in  eorering  the  above  iniface  with  S,  10,  or  12 
eoeti  of  Spaniiii  white,  mixed  np  mlta  ttrong  tiie.  each  well  worked  on  with  the  bmeh. 
•ad  in  iooie  meatare  incorporated  with  the  preceding  coat,  to  prevent  their  peeling  off 

3.  Slopping  up  the  pores,  with  thick  whitiog  and  glne,  and  imoothing  the  anriaee  with 

4.  Polifhini:  the  iorfaee  with  pamice-itone  and  tci?  eold  water. 

5.  Srparationi  in  which  a  ikitrul  artial  retoachci  the  whole. 
S.  CZuaaiag ;  with'  a  damp  linen  rag,  and  then  a  aofl  iponge. 

7.  Priitr.  This  a  rnbbing  with  hone**  tail  (iftaM-graii)  the  pnrta  to  be  yellowed,  la 
order  lo  make  them  wfter. 

8.  ytUoimu;,  With  thit  view  y*Uo»  ocAr*  ii  earefblly  gronnd  in  water,  and  mixed 
with  Iiaaiparenl  eolorlcn  liie.  The  thinner  part  of  tbU  tnixtnre  ia  ap^ed  hot  over  the 
while  nirlhce  with  a  fine  bmih,  which  giTe*  it  a  fine  tcUow  hne. 

9.  (Jngroinuig  contitti  in  rubbing  the  whole  work  with  thaTc^gian,  to  remoYsuiT 
gmnnlar  appearaoce. 

10.  Coat  of  asiiillt ;  trtoAT  ceal.  This  is  the  compotitioii  on  which  the  gold  ii  te 
be  laid.  It  19  compoaed  of  Armenian  bole,  1  pound  ;  blODditone  (hematite),  2  onncet| 
aod  ai  much  nlrna  i  each  separalelr  gronnd  in  water.  The  whole  are  then  mixed  U^ 
getber,  and  gronod  up  wilh  about  a  ipoonnil  of  olire  mL  The  otiieJf*  well  made  and  ap- 
plied giTca  beantT  lo  the  gilding.  The  atikUt  a  tempered  wilh  a  while  *heep-*hin  glu^ 
Terj  einr  and  well  strained.  This  miilue  is  heated  and  applied  in  three  mceeiriTe 
coat*,  wilh  ft  verT  fine  toag-haired  bmih. 

11.  RuMug,  with  a  piece  of  dry,  dean  linen  elolh  i  except  the  part*  lo  be  barnitbed, 
Kfaich  are  to  receive  other  two  coati  of  oirielft  tempered  wilh  glue. 

12.  Giidiug.  The  aurfaee,  being  damped  wilh  eold  water  (iced  in  summer),  has  then 
the  gold  leaf  applied  to  it.  The  hollow  grounds  musi  alwajra  be  gilded  herore  the  pro- 
minent parts.  Water  ia  deiteraoslf  applied  by  a  soft  brash,  itamediatelir  behind  the 
gold  leaf,  before  laying  it  dcnm,  which  makes  it  lie  smoother.  Aaj  eiccas  of  water  ii 
then  remored  with  a  dry  bmsh. 

13.  ilnrauAiBf  with  bloodstone. 

14.  DtaJtntHg,  Tbii  eonsiats  in  paesing  ■  thia  coat  of  glne,  slightly  warmed,  orw  the 
parts  that  are  not  to  be  burnished. 

19.  MttidiHg  r  that  is,  moisleniog  any  broken  points  with  •  bniih,  and  applying  bile 
of  (old  leaf  to  ihrm. 

16.  The  virmtil  coat.  Vermeil  is  a  liquid  which  gives  lustra  and  fire  to  the  gold  g  aad 
makes  it  resemble  or  moulu.  It  is  composed  as  follows :  2  onneei  nf  anootto,  1  ounce 
orgnmbnKe,  I  onnce  of  Termilion,  half  an  DUaee  of  dragon's  blood,  2  oanees  of  salt  of 
tatiar,  and  IB  grains  ot  MaVon.  are  boiled  in  a  litre  (3  pints'  English)  of  water,  over  a 
slow  fire,  till  the  liquid  be  reduced  lo  a  foDnb.  The  whole  is  then  passed  Ihrongb  ft 
ailk.  or  DiBslin  siere.  A  little  of  this  is  made  to  glide  lightly  over  the  gold,  wilh  •  *tty 
•on  brush. 

IT.  Rtpatta^  is  passing  over  the  dead  surfaces  a  second  coat  of  deadening  glee, 
which  musi  be  hotter  than  the  first.    This  flaishet  the  work,  and  gives  it  strength. 

Zia/  gUdiitg,  on  ps  per  or  vellnm,  ia  done  by  giving  them  ■  eoai  of  gum  water  or  SM 
rile,  applying  tbt  gold  leaf  ere  the  stufaees  he  Imid  dry,  and  bamishing  with  agate. 
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OM  UUriMg,  <m  bond  boaki,  i«  f<TM  wUboat  wm.  ^  kfiai  At  gold  ImT  aft  Ai 
leather,  and  impnnling  it  with  bM  bran  Ijvrt.  I 

Hm  ^t-  'f  '*•  ka^  ofhnlu  mn  giUU  while  tbcf  an  in  Ilia  piww,  wberc  tber  Wvf 
bnn  cnt  tmoiilh,  \>j  applyinf  a  utlutLoD  sf  iainglaM  in  apiriu,  and  laTiM  ob  the  goli 
when  the  edfTt  aie  in  a  pi^r  itale  oTdrfneta.  The  French  workmrn  cmploja  graead 
of  AmeniaB  bole,  siixnl  *il)i  povdered  iDRar-iaiHlT,  bj  Heana  of  while  oT  ng.  Thia 
troflnd  ii  laid  *erf  ihin  opon  (he  edssa,  alWr  Am  aitr  or  fom  water  hai  bees  ariplied  i 
and  whan  the  gronnd  ii  dr?  it  ia,  mUMd  muotk  with  ^wet  raft  wbidi  waVKU  it  taSr 
okollr  lo  tah«  the  gold. 

JapaMKtr't  ftUia;  ii  done  b;  (prinkling  or  daaUag  with  wuh  leather,  ioaie  gold  pow- 
ler,  over  an  a<l  aitri  aniAee,  mixed  with  oil  of  tnrpenliae.  Thi*  ghei  the  appr«raaea 
of  froued  gnU.  The  goU  powder  Bay  be  obuioad,  ejiber  kj  precipiialing  gold  lyoi  ila 
IS  ngia  bT  a  aolulioa  of  pate  lalphate  oTiron,  or  bf  etaporatiaf  awar  Ika 

H  tte  ajqilieatMHi  oT  gsU  hf  eheaiial  aBlnilj  to  uiJallie  aar 

A  ennpoand  of  eapperwiihoaa  aeveath  ofbraM  ii  the  beat  metal  for  gildiuon  t  eop- 
per  bj  itaelT  being  too  bdH  and  dark  cokirwL  Ordinary  bna^,  howerer,  aniwerc  ray 
well.  We  ahall  dcKribe  the  pniecaa  of  waih  gildiag,  with  M.  D'Anet't  late  iatprvr^ 
Btenla,  now  generally  adopted  in  Paria. 

Waik  gHdi»g  eontitta  in  applf  inf  cvealy  an  amalgam  of  gold  lo  the  anrraM  of  k  eOf- 
fer  alloy,  aad  dteipating  ihe  merenry  with  beat,  ao  aa  to  leave  the  gold  film  Ixed.  The 
awTace  ia  aAerwanb  bomithed  or  deadened  at  pleaaure.  The  gold  oaght  la  ba  qaila 
pare,  and  luninaced  lo  facilitate  ita  eotDbinaiion  wilb  the  mercury )  whieh  ahoaU  alao 

Prrparalioit  vf  Ou  amalgam.  After  weighing  the  Sne  gold,  the  workman  pnli  it  i>  a 
eracible,  and  a>  aoon  aa  Ihii  beeomet  (hinlty  red,  he  poora  in  Ihe  reqaitite  quanltty 
of  mercnryg  which  it  aboat  8  lo  I  of  goU.  He  Uira  op  tfaa  miilnre  with  aa  iioa  rod, 
bent  hookwlie  at  the  end,  leaTing  the  cmeible  on  the  lire  till  he  jiereeirea  Ihal  aU  the 
gold  ia  diatulved.  Ha  thea  poura  theainalfun  into  a  rnull  earthen  dich  contain  iag  waur, 
warhea  it  wilh  care,  and  aqoeeiet  out  at  it  with  hi*  finxer*  all  the  ninaiaR  aieieiny  that 
ha  oan.  The  aoaliam  that  now  remaioi  oa  the  aloping  lidea  of  (he  Teasel  ia  ao  paUy  ai 
to  preaerve  Ihe  Impreaioa  of  the  fingers.  When  Ihii  it  iqueeied  in  a  abanny  IcMher 
bat,  it  livea  op  much  mettary;  aad  remaini  an  amalKain,  eonatMiog  of  about  33  of  bki- 
caiy,  aad  57  of  gold,  ia  KU  parte.  The  nercuiy  which  paaaaa  through  the  bag,  uado 
the  prenure  of  the  Sogeia,  hoklaagood  deal  of  gold  inaolutioni  andia  employed  iaMaa- 
kiu  freah  uwl^atn. 

i'F^ra/i«B  qf'rJianHmrialMla'taa.  Tbe  asulnm  of  goU  ii  api^ied  lobraaa,  thraagt 
the  ialerTenliaa  of  pore  oilrie  acid,  h^ing  in  Botnlion  a  Utile  mereary. 

100  parte  of  mercury,  and  110  parti  by  weight  of  pure  nitric  aekl,  ipeeiSe  gravity  1'33, 
are  lo  be  pui  into  a  glaaa  mairaM.  On  the  aiHilieaiioo  of  a  f  entle  heat  the  merenry  dia- 
aulvea  with  the  diienaafement  of  fames  of  nitrons  la*,  which  moM  be  allowed  to  escape 
into  Ihe  chimney.  This  solution  ia  lo  be  dilated  with  about  311  timea  ila  weight  of  p<u« 
water,  and  bottled  ap  Ibi  use. 

1.  Jeivaiiaf . — The  workman  anneals  the  piece  ef  bronae  after  it  hit  come  oat  of  Iha 
hands  of  tbe  turner  and  engrarer.  He  aeia  it  ammg  bnmiog  ehareoal,  or  rather  peal^ 
which  bare  a  more  equal  and  lively  flame  t  covering  it  quite  np,  m  that  it  taaybeoiydiied 
aa  liiile  a*  poMiblc,  and  taking  core  that  the  thin  parts  of  the  piece  do  not  become  bMMr 
than  tbe  thicker.  This  operatioa  ia  done  in  a  dark  room,  and  when  he  aeea  the  piece  gf 
a  cherry  red  color,  he  removes  the  fuel  from  about  it,  lids  it  out  with  lo^  longs,  aad  arta 
it  to  cool  slowly  in  Ihe  air. 

S.  The  dMapofff. — Tbe  ob)eet  of  this  process  b  lo  clesr  the  snrfsee  from  the  eoat  of 
nyde  which  may  have  furmed  upon  it.  The  piece  ia  plunged  isio  a  budiei  filled  with 
eilrtmely  dilute  fulphorie  acid;  it  ia  left  tbcre  long  enough  taalk>w  theeoat  ofoiyde  to 
be  diwolved,  or  at  leaf  t  loosrnnl ;  and  it  ia  then  rubbed  wilh  ■  hard  bmdi.  When  lbs 
piece  becomes  perrectlf  bright,  it  ia  washed  and  dried.  Ita  turTace  may  howerer  be  rtiU 
a  lillle  variegated  ;  and  the  ineee  ia  iherefbre  dialed  in  nilric  acid,  sprcifie  gravity  1-33, 
and  anerworda  robbed  wilh  a  king-haired  hnuh.  The  addition  of  a  liule  eomiMn  sail 
lo  the  dilute  sulphuric  acU  Ironld  probably  aave  Ihe  use  of  nilric  acid,  which  rt  ao  apt  to 
pradacea  aewcoat  of  oxyde.  Ii  isflnali;  made  quite  dry  (after  waijiing  in  pare  water), 
by  being  robbed  well  with  lannen'  dry  bark,  aaw-dost,  or  bran.  The  tnifaee  ahosld 
now  appear  somewhat  de-polished)  foi  when  it  is  very  amoolh,  the  gold  does  not  arfbeta 
aosrell. 

wiA 
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1,  tipping  Ih«  broth  lato  tlw  MilutiM,  >td  drawing  it  orer  fha  ■milgun,  (ill  thi 

whole  Eurrace  Id  be  gilJed  it  ctwlnl  wilh  iti  juil  proportion  of  gold.  Tha  piMi  is  lliav 
wathed  ia  ■  balj  o[  water,  dried,  Bod  pgt  to  Ihe  Ere  to  Tolaliliie  the  mfrciiry.  IT  one 
eoat  ofRildinz  be  iniulGcient,  the  piece  ii  washed  over  anew  with  atralgam,  and  the  ap- 
eraljon  rreooiRienced  lill  the  work  prove  salixractorj. 

4.  FalaiUixatioa  of  the  mtrcary. — Wbeaeref  the  pieee  is  well  coated  with  amalgam, 
the  gilder  exporcs  it  to  gjuwing  charcoal,  taming  it  about,  and  healing  it  bjr  degree* 
to  the  proper  point  i  he  then  withdraws  it  from  (he  fire,  Jifts  it  with  loiu  pincers,  an^ 
Beitiag  it  in  bis  left  hand,  protected  bj  a  staffed  glove,  he  tarn*  it  over  in  everr  direo- 
tioa,  rubbing  and  siriking  It  all  ihe  while  with  a  long-haired  brush,  in  oider  lo  equalize 
the  amalEani.  Be  BOW  realores  Ihe  piece  to  the  Ere,  anj  treats  it  In  (he  same  way  till 
the  mercur}  be  enlirelf  volaliliied,  wbieb  he  recognises  b;  tbe  hissing  sound  of  a  drop 
of  mier  let  fall  on  it.  Duriag  Ihii  lime  he  repairs  Ihe  dereclLve  ispoU,  laking  care  to 
Tolstiliie  Ihe  mercurf  very  slowly.  The  piece,  when  thoroughly  coated  with  gold,  ia- 
washed,  and  scrubbed  well  with  a  brush  in  water  acidulated  with  vinegar. 

If  Ihe  piece  is  to  liave  some  parts  burnished,  and  others  dead,  the  parts  to  be  burnished 
are  covered  with  a  mixture  of  Spanish  while,  bruised  sagar-cand;,  and  gum  '''ssolved  in 
water.  This  operation  is  called  in  French  tpargntr  (proltcltng).  When  the  gilder  ha* 
proltcltd  the  burniahed  points,  be  dries  the  piece,  and  carries  the  heal  high  enongh  to 
expel  the  little  mercury  which  might  still  remain  on  i(.  He  then  plnages  it,  while  sliU 
a  little  hot,  in  water  acidulated  with  sulphuric  acid,  washes  i(,  dries  it,  and  gives  it  the 
burnish. 

5.  The  htmuA  is  given  by  rubbing  the  piece  with  burnishers  of  hematile  (blood- 
■tone).  The  workman  dips  his  burnisher  in  water  sharpened  with  vinegar,  and  rubs  Ihe 
^pce  alwajs  in  tha  same  direction  backwards  and  forwards,  till  it  exhibits  a  fine  polisb, 
and  a  cofliplele  metallic  lustre.  Be  then  washes  it  in  cold  water,  dries  it  with  fine  linei 
cloth,  and  concludes  Ihe  apeiation  by  drying  it  slowly  on  a  grating  placed  above  a  chafing 
dish  of  burning  charcoal. 

6.  The  diadeiiHg  is  given  as  follows.  The  piece,  covered  with  the  pivlictitm  on  those 
parts  Ihal  are  to  he  burnished,  ii  attached  with  an  iron  wire  to  Ihe  end  of  an  iron  rod, 
and  is  heated  slrangly  sa  as  la  give  a  brown  hue  to  the  epargiH  by  its  partial  carbon- 
ilation.  The  gilded  piece  assumes  thus  a  fine  Lint  of  gold ;  and  is  next  coaled  over  with 
a  mixture  of  sea  salt,  nitre,  and  alom,  fused  in  the  water  of  cry  stall  izalion  of  the  latter 
salt.  The  piece  is  now  restored  to  the  fire,  and  heated  till  the  saline  crnsl  which  eoren 
It  becomes  homogeneous,  nearly  transparent,  and  enters  into  true  fusion.  It  is  then  takea 
(him  the  fire  and  suddenly  plunged  into  cold  water,  which  separate*  Ibc  saline  crusi,  eai- 
lying  away  even  the  coatof»^rf«.  The  piece  is  lastly  pawed  through  very  weak  ni trie 
•cid,  washed  [n  a  great  body  of  water,  and  dried  by  exposure  either  to  the  air,  over  a 
drying  stove,  or  with  clesn  linen  cloths. 

T.  Of  ar-moiUv,  color.  — When  it  is  desired  to  put  a  piece  of  gilded  bronxe  into  or- 
woal*  color,  it  mast  be  less  scrubbed  with  the  scratch-brush  than  nsoal,  and  made  to 
coirM  back  again  by  heating  il  more  strongly  than  if  it  were  to  be  deadened,  and  nllowinf 
it  then  to  cool  a  little.  The  ar-mOHla  coloring  is  a  mixture  of  hematite,  alum,  asd 
•ea  salt.  This  mixture  is  to  be  thinned  with  vinegar,  and  applied  with  a  brush  so  as  to 
cover  Ihe  gilded  brass,  with  reserve  of  the  barnished  pans.  The  piece  is  then  put  on 
glowing  coals,  ntged  a  lillle  by  the  bellows,  and  allowed  to  heat  till  the  color  begins 
to  blacken.  The  piece  ought  to  be  so  hot  that  inter  sprinkled  on  it  may  cause  a  hissing 
noise.  It  Is  then  taken  fVom  the  Sre,  ptnuged  into  cold  water,  washed,  and  next  rubbed 
with  a  brash  dipped  in  vinegar,  if  the  piece  be  smooth,. but  if  it  be  chased,  weak  siliic 
•cid  most  be  used.  In  either  case,  il  must  be  finally  washed  in  a  body  of  pure  water,  and 
diied  over  a  gentle  fire. 

8.  0/rid  gold  color. — To  give  this  hue,  the  piece,  after  being  coated  with  amalgam 
and  heated,  is  in  this  hot  slate  to  be  suspended  by  an  iron  Wire,  and  tempered  with  the 
composition  known  under  the  name  of  gilder's  wax ;  mode  with  yellow  wax,  red  ochre, 
verdigris,  and  alnm.  In  this  stale  tl  is  presented  to  the  flame  of  a  wood  fire.  Is  heated 
ftrongly,  and  the  combustion  of  its  coating  i*  Avored  by  throwing  some  drops  of  the  wax 
mixture  into  the  burning  fueL  It  is  now  turned  round  and  round  over  the  Gre,  so  Ibat  tbe 
flame  may  act  equally.  When  all  the  wax  of  the  coloring  Is  burned  away,  and  when  the 
flame  is  eitiuguiabed,  Ihe  piece  is  to  be  plunged  in  water,  washed,  and  scrubbed  with  the 
scratch-brush  and  pure  vinegar.  If  the  color  is  not  bFButiful,  and  quite  equal  in  shade, 
the  piece  ii  coated  with  verdigris  diasolved  in  vinegar,  dried  over  agenlle  fire,  plunged 
' '     rubbed  with  pure  vinegar,  or  even  with  a  lillle  weak  nil  rie  acid  If  the 


piece  exhibit  IMi  dark  a  h  le.     II  is  now  washed,  barnished,  washed  anew,  wiped  wilh 
Snen  cloth,  and  finally  dried  over  a  gentle  fire. 
The  fullowing  ii  the   outline  of  a  complete  gilding  fhctorr,  ai  now  fltled  op  kt 
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Fig.  '!«H.  Front  elevation  and  plan  of  a  camplele  gilding  worltshnp. 
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p.  Aahpit  dT  tliii  furDiee. 

N.  ChimnfT  of  thit  rnrnace  eonitmclal  dT  briclu,  u  far  ai  the  eontrftction  of  IM 
treat  chimnejr  g  of  the  for^e,  and  which  it  icrauaateil  by  a  lammit  pipe  rising  2  or  1 
T«Ril  above  thit  eontractioa. 

■.  Fone  for  annealing  the  pieeet  of  bronieg  for  dr7ing  the  gilded  pieces,  kc. 

c.  Chinner  of  eonnnuaicitioii  betireen  the  anaealint  large  ■,  and  the  apace  d  bekiv 
tile  forp.  Thia  chimnar  terrM  Id  eutj  the  noxioui  fiuoM  ialo  the  great  Tent  of  Om 
ftctory. 

D.  Backet  for  the  brlgbtening  opetttioo, 

A.  Poree  for  pixio^  Ibe  amalnm  orer  the  piece. 

a.  Shelf  (bf  ihe  braihing  operalioot. 

z  ■■  Coa[  cellarett. 

n.  Forge  for  Ihe  deadeainj  proccM. 

e.  Fnmaee  for  the  nme. 

M.  Ad  opening  into  Ihe  fiiraace  of  afpd,  b]r  wbich  Tapon  maTbeletoffthnn  anfope- 
ntira  bf  takin;  ont  the  plug  at  m. 

I.  Cask  in  which  Ihe  pireei  of  gilded  bran  are  planged  for  the  deadenbg  proeo. 
The  T»por»  riling  thence  are  carried  up  tbe  general  ehimner. 

f  /,  Catement  with  glut  pann,  which  Berret  to  contract  ihe  opening  of  Ihe  hearth^ 
vilhout  obttraeling  the  riew.    The  catement  maj  be  rendered  moveable  to  admit  laigei 

H  H.  Curtiint  of  coarse  coKon  cloth,  for  closing  at  plcatnre,  in  whole  or  part,  one  or 
■ereral  of  ihe  forgei  or  hearlhi,  and  fbr  quickening  the  corrent  of  air  in  the  places  wher* 
the  carta inx  are  nol  drawn. 

4-  Opening  above  the  drenght  furnace,  which  aerrca  fbr  the  heating  of  the  pollow  a* 
wat  (desdeniag  pan). 

OOdiig  D»  polulud  trail  and  ilul.—lt  a  aearlj  neotnl  aoloiion  of  gold  in  muriatic 
acid  be  miied  with  tulphnric  ether,  and  agilaled,  the  ether  will  take  np  the  gold,  and 
float  above  the  denser  acid.  When  thii  auriferous  eiher  is  applied  b;  a  hair  pencil  to 
bti;hll]'  polished  iron  or  steel,  the  ether  flies  oS",  and  the  gold  adheres.  It  must  be  filed 
by  polishing  with  Ihe  burnisher.  This  gliding  is  not  rcrj  rich  or  durable.  In  fact,  the 
affinitj  between  gold  and  iroa  it  feeble,  compared  Id  that  between  gold  and  coi>per  cr 
ailver.  But  poliehed  iron,  Iteel,  and  copper,  maf  be  gilded  with  heal,  bj  gold  leftC 
Ther  are  flral  healed  li!l  the  iron  lakes  a  bluish  lint,  and  till  Ihe  copper  has  altiined  Vt 
a  like  lemperalore ;   a  fint  coat  of  gold  leaf  b  now  applied,  whidi  it  prcMcd  geatlr 
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Inrn  with  a  bnrsUicT,  and  then  eipased  to  ■  gtmlle  beat.  Several  leaves  either  lingle 
•r  doable  are  (hni  applied  in  BDceenion,  and  the  btt  is  barniabed  down  cold. 

Cold  gUding, — Sxiy  grains  of  fine  (pild  and  12  of  mm  copper  are  lo  be  dissolved  ia 
two  Duaees  of  aqua  retia.  When  lb«  tolnlion  ii  completed,  it  [>  lo  be  dropped  oa  eleaa 
Unen  rage,  of  saeb  bnlk  u  lo  abMrb  all  ibe  liquid.  Thej  are  Ihea  dried,  and  barned  in- 
to ashri.    These  asbra  eoDtaia  Ihe  ^Id  in  powder.  , 

Wben  ■  piece  ia  lo  be  lildrd,  after  aubjceling  it  lo  the  prclimliiary  operaliont  of  tott- 
nin;  or  annnlin;  and  brigbtenin;,  it  ia  robbed  wilh  a  moislenrd  cork,  dipped  in  lb< 
above  powder,  till  Ibe  anifaee  aeems  to  be  sufficienlly  gilded,  Laree. works  are  there- 
after  bnrnishri  with  pieeef  of  hematile,  and  Bmall  ones  wilh  steel  bumishen,  along  with 

In  gildiuc  small  articles,  aa  battoos,  with  amalKam,  a  portioa  of  Ibis  is  taken  equivalent 
to  the  work  lo  be  done,  and  wome  nitrate  of  mercury  solution  ia  added  lo  it  in  a  wooden 
troagh !  Ihe  wbole  articles  are  now  pul  in,  and  well  worked  about  with  a  hard  brush,  iQl 
their  surraeea  are  equably  coated.  They  arc  then  washed,  dried,  and  pot  illogether  into 
a>  iron  frjing-pan,  and  healed  till  Ihe  Derenry  begins  to  By  off,  nheo  tbey  are  turned  <ml 
intii  a  cap,  in  which  they  are  tossed  and  well  stirred  abont  with  a  painter's  brash.  Th* 
cperatioo  Diuil  be  repeaud  several  times  for  a  strong  Rildinf.  Tbe  sorfaees  are  bnaltr 
brighlenetl  by  bmshing  them  aking  with  smill  beer  or  ale  grounds. 

Go/d  wire  ia  formed  by  dnwing  a  ejlindrical  rod  of  the  metal,  as  pure  as  may  be, 
through  a  seiies  of  holes  pnnehed  in  aa  iron  plale,  diminishing  progressively  in  size.  The 
gold,  IS  it  is  drawn  throagb,  becomes  hardened  by  the  operation,  and  require*  frequent 

Goid  tiiTtad,  or  spaa  gold,  is  a  flailed  silver-gill  wire,  wrapped  or  laid  over  a  thread  of 
yelluw  lilb,  by  Iwisiing  with  a  wheel  and  irao  bobbins.  By  the  aid  of  a  mechanism  like 
tbe  Braiding  Machine,  a  number  of  threads  may  thus  be  twisted  at  once  by  one  maalel 
wheel.  The  principal  aiecly  coniisb  in  so  regulating  the  moremcnts  thai  the  successiTa 
volutions  of  the  Batted  wire  on  each  thread  may  just  touch  one  another,  and  form  a 
MniinuuBs  covering.  Tha  French  silver  for  gilding  ia  said  to  be  alloyed  wilh  5  or  S 
peanyweighls,  and  onra  with  IS  pennyweigbis  of  copper  in  Ibe  pound  troy.  The  gold 
ia  applied  in  leaves  of  greater  or  lesa  thicknesa,  accoiding  to  the  qnakty  of  the  gill  wire. 
The  tmallesl  proportion  formerly  allowed  in  ibis  country  by  act  of  parliament,  was  100 

Kins  uf  gold  to  one  pound,  or  0T60  giaina  of  silver  g  but  mor«  or  lew  may  now  be  used. 
e  silver  lod  is  encased  in  the  gold  leaf,  and  Ihe  compound  cylinder  is  then  drawn  into 
ntiuid  wire  down  to  a  certain  aiae,  which'  is  aAerwards  Batted  in  a  rolling  mill  such  at  il 
described  under  Mimt. 

Tbe  liquor  employed  by  goldsmiths  to  bring  out  a  rich  eolcr  upon  Ihe  snrface  of  Ihelr 
trinkeU,  is  made  by  dissolving  i  purl  of  tea  salt,  1  part  of  alom,  2  pans  of  nitre,  in  3  or 
4  of  water.  This  pickle  or  sauce,  as  it  is  called,  lakes  ap  not  only  the  copper  alloy,  but 
a  notable  quantity  of  gold  g  the  tola]  amount  of  which  in  Ihe  Austrian  empire,  has  been 
estimsled  annually  al  47,000  franes.  To  recover  ihii  gold,  the  liquor  is  diluted  wilh  at 
least  twice  ita  bulk  of  boiling  water)  and  a  solation  of  very  pnre  green  sulphate  of  iron 
ia  poured  into  it.  The  precipitate  of  gold  is  washed  upon  a  filler,  dried,  and  pnrified  bf 
Bdtlng  in  ■  emeilile  along  with  a  mixtare  at  eqnisl  parts  of  niti«  aad  boras. 

Oaid  refining. — Tha  following  process  has  bisaa  patented  as  a  foreign  invention  hj 
Ifr.  W.  E.  tfawlon  in  Januarv,  18S1. 

It  canaists,  1..  io  reducing  argentiferous  or  anv  othar  gold  bullion  to  a  graniilat«d, 
or  spongy,  or  disintegratod  molecular  condition  by  fuaioa  therewith  of  sine,  or  soma 
other  melal  baser  than  silver,  and  the  subsequent  removal  of  the  line  b;  dilute  Bulphurio 
or  nlber  acid  ;  that  ia,  the  reducing  of  the  gold  bullion  to  a  atate  to  allow  of  the  r^ 
moval  by  acida  of  the  silver  and  other  ImpMrities  onotained  therein,  ao  aa  to  fit  it  for 
ooinage  and  other  purposes  without  quartation  with  silver  or  any  othar  intermadiata 
process.     And 

2.,  in  pulverisiag  by  grinding  or  concuuion  gold  bullion,  rendered  brittle  bj  union 
with  lead,  solder,  or  other  saitable  metal,  the  silver  and  other  imporitiee  being  removed 
by  acids  in  this  as  in  the  preceding  case,  aad  recovered  from  thu  acid  solation  t>y  any  of 
tbe  known  chetnical  means. 

Tliia  operation,  if  properly  conducted,  will  produea  fina  ductile  sold  in  a  state  of 
great  puriCj  -,  that  is,  containing  from  OS'S  to  B9  6  per  Cent  of  pnre  gold. 

OOSaoON'Q;  or  tam-tam  of  the  Chinese;  a  kind  of  cymbal  toads  of  a  copper 
alloy,  deacribed  towarda  Ihe  end  of  tha  article  CoPFia. 

QONIOHETER,  ia  the  oame  oi  a  little  inatrumeDt  made  either  on  medianicnl  or 
optical  principles,  lor  measuring  tlw  anglea  of  crystals.    It  is  indlBpensable  to  tbe  mine- 

OKAD0ATOR,  called  bj  ita  contriver  H.  Wagenmann,  SnwhOdtT.  which  means, 
in  Qermon,  vinegar- maker,  i*  r«preaaoted  in  fig.  IBS.  It  is  an  oaken  tub,  G^  feet  high, 
>}  &et  wide  at  top,  and  B  at  bottom,  set  apon  wooden  beainst  whidi  raiae  its  bottom 
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•boat  li  inehM  from  tb*  floor.    At  a  dtataMa  tt  If  'ndhm 
limn  tbs  boUon.  the  tub  ii  [ueTCed  with  m  boriiootkl  row 


u[  8  uuiiiiBtBiit  nmnd'  In 
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•I  the  tub,  B  tliick  bM^-waod 
boop  i*  made  fut  to  the  ianer  mr&cc^  which  aupporti  a 
cirrular  iwlieD  thAt,  leaving  a  ipaca  mund  lU  edg*  of  1^ 
'  inrhei,  which  ii  Mufiwi  water-tight  with  hemp  or  tow.  b 
tbii  *hel£  400  bale*  at  leaiC  miut  be  bored,  abnut  ^  of  aa 
imik  in  diameter,  and  1}  indm  apart;  and  earh  of  thaM 
DDUtt  ba  liioeel;  filled  with  a  pleoe  of  paektbreait,  or  onttn 
wick,  which  wrves  lo  filter  tlie  liquid  alowlj  downwarda 
,  ~In  the  •nme  ihelf  (bare  are  UkewiM  toor  la^r  bolea  of 

[XI  M       H  incbei  diameter,  and  18  incfaea  apart  each  ot  whirb  r»- 

eeirea  air-tiglit  a  glaM  tube  3  or  4  indiei  Ion);,  baring  ill 
■oili  projeetiog  abnvs  and  bvlow  tba  thelf.  Tbeaa  tube*  earre  tn  alhnr  tbe  ur  that 
cateri  )^  the  8  eireomfercalial  hole*,  to  cirenlale  frrelr  Ibrooah  the  inadoator.  I'te 
■lOHth  ot'  the  lehe  ia  eorered  wiih  a  wooden  IM,  in  wboaa  niddle  ■•  a  hole  for  ihe  inaertioa 
of  a  funarl,  when  the  liquor  of  aeetifieation  reqairea  lo  h«  iairadneed.  Oae  ineh  ahova 
the  boUom,  a  hole  i*  bored  fbr  reeeirinf  a  arphoa-fbriMd  diachirge  pipe,  wbote  nppa 
earrature  nuadl  one  ioeh  below  lh«  lerrl  of  the  fcolea  ia  the  aide  of  Ihr  lob,  to  pieveal 
Ihe  liquor  fniiz)  riling  lo  hi«h  u  to  orerBo*  ibrongh  Ihrm.  The  iTpboi  ii  n  beat  m  tn 
Rtale  •  bodj  of  liqnor  12  inehe*  deep  abore  Ihs  boilom  of  the  tal^  and  to  allow  the  m 
ceM  onlf  to  escape  into  the  (ubjaceat  reeejver.  In  tbe  upper  part  of  [he  aradnator,  bat 
Bnder  (he  ahrlf,  the  bulb  of  a  IhrrmooieleT  ia  jnaerted  through  the  eide,  moK  way  iaio 
Iha  interior,  baring  a  Male  eiteriurlr.  The  whole  eapaeilf  ^  Ihe  cai4c  fratn  the  boliom 
■p  to  within  one  inch  of  the  perfomed  their,  ia  la  be  filed  with  thin  ahavinga  of  beeek 
wood,  grape  Mallia,  or  birch  Iwiga,  previooal;  imbatd  with  Tin^ar.  The  manaer  of  nataf 
tbi*  *iEi|>le  appaiatoa  ia  deaeribed  under  Acetic  Acid. 

GHANlTh;  ia  a  conpouiil  rock,  meaiiaUj'  eompated  of  qnarli,  feldspar,  and  mica, 
each  in  granular  erjaiBla.  It  eonatituEca  the  loweat  of  the  geotogical  fonnaiiona,  aad 
Ihereface  baa  been  aappoaed  to  aerre  aa  a  haxe  to  all  the  reat.  It  ia  Ihe  moot  dorabh 
Matriia]  for  baihliag,  ai  manf  of  the  ancient  Eifplian  moonmeoM  tcstifjr. 

The  obeliak  in  the  place  of  Saint  Jean  de  Laleran  at  Rome,  whieh  waa  qiarried  al 
Srcne,  andrr  Ihe  reiin  of  Zetnt,  kinv  uf  TbebFt,  1300  jean  before  the  Chrisiiaa  mt 
and  the  one  in  the  place  of  Saint  Piecre,  aba  at  Rome,  eonaeentrd  to  the  Sun  bj  •  ee« 
~r  Seaoetrit,  have  refilled  the  weilher  for  fiillj  3000  jeara.  On  the  other  hand  there  an 
■Mnj  granilea,  eapeciitl)'  Ihoae  ia  whieh  frUapar  predoniDatea,  whieh  crack  aail  cmmbla 
down  in  tbe  coune  of  a  few  ream.  In  the  jiaute  ■imnilin,  ur  erea  in  the  Mine  qnany, 
granilea  of  rerj  diflerenl  qoalitici  ai  to  aoundneta  and  dnrabilitj  oecar.  Some  if  (h« 
gianiiea  of  Cornwall  and  Limowin  rcadilr  rcaolre  Ihemaelrci  into  a  white  kaeliB  cr 
•tyillaecoua  matter,  from  whieh  potlerj  and  porcelain  are  made. 

Granile,  when  aome  time  dog  out  of  Ihe  quarry,  beeonet  refraelorr,  and  difficnlt  le  eat. 
When  thia  rack  ia  introiled  to  he  worked  it  chonld  be  kept  under  water  ;  and  that  Tariet; 
oaiht  to  be  aelrctcd  which  eoataina  leaat  feldapar,  and  in  which  tbe  qnatti  or  graf  ci7t> 
(all  predominate. 

OltAN'ULATION  ia  Ihe  proeeaa  bj  which  metala  are  redaead  lo  mlnnte  giaiu.  It  ii 
effected  hj  pouriag  them,  In  a  ntelled  tiate,  Ibrongh  an  iran  cnlleader  pierced  with  email 
knlea,  inlu  a  budf  of  waler  i  or  direellr  npon  a  handle  of  Iwiga  immened  in  water.  Ia 
thia  way  copper  ia  grnnnlaled  into  bean  ahol,  and  ailrei  alloya  are  grmnulaied  prepantorr 
lopAaTiNc;  whieh  aee. 

QRAPHITB  (jPianftofiMiFr. )  RtitMtL  Oerm.)  ia  a  miaenl  inbttanee  of  a  lead  or 
iraa  gray  color,  a  n>etalUi;  luatre,  aoft  lo  the  touch,  and  atainiag  the  fingeia  with  a  lead 
gray  hue.  Spec.  Rrar.  S'08  to  2'4Q.  It  is  eaaily  leratched,  or  cot  with  a  »tecl  edge,  aod 
diaplaya  tbe  melallic  Inaire  in  lis  inlerior.  Buma  with  great  difficulty  in  the  ontwaid 
■amc  of  the  blow-pipe.  It  eonaisla  of  carbon  in  a  peenliar  Male  uf  Bagresaliun,  with  a« 
extremrly  minute  anil  apparently  accidental  impregnation  of  iron.  Gnphile,  called  alao 
plumbago  and  black  lead,  uecura  In  gneite,  mica  alate,  and  their  inboidiBate  day  alatea 
and  lime  atiiaea;  in  the  fana  of  maiae*,  retna,  and  kidney .^aped  dlaseminaled  piecce; 
at  alao  in  the  fanaition  alate,  aa  al  Bormdale  in  Cumberland,  where  Ihe  moti  prccioaa 
dcpoaile  exials,  both  in  referenee  lo  extent  and  qnalily,  for  making  peoeila.  It  baa  beca 
found  alao  anuing  the  coal  itrata,  aa  near  Cumnock  in  Ayrahire.  Tbia  subatance  »  ee^ 
ployed  for  counteracting  friction  between  robbing  anrfacea  of  wood  or  mclal,  lor  "■-'■"j 
crnciblea  and  portable  JTamaeea,  fbr  Kiting  a  filoM  to  ibe  •ni&ee  of  caal  iron,  he.  Sao 
Plumbaoo,  for  Rome  rrniarka  eoneeming  the  Cnmberiand  nine. 

GRAUWACKE.  or  GREYWACKE,  n  a  rock  fonnalian,  compoaed  of  peeea  of  qiuuti, 
flinty  alalc,  feldapar,  and  clay  alaie,  ceneBted  br  >  elay-fhle  b«u»|  the  pieeei  TarjiBg  ia 
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GREEN  PADTTS.  Bfi7 

GRAY  DYE.  (Ttiatitn  grix,  Fr.;  Orat/Siit,  Oena.)  TTit  fnj  dy*«,  in  Iheii 
■nmcruui  shidM,  are  nNrrly  farions  linU  of  black,  in  ■  more  or  Im  dilultd  ilile,  from 
the  <l»peu  lo  Uk  liihtMi  hue. 

The  dyrln^  muerfadt  are  MtrntiallT  the  lanniG  mnd  ^nie  acid  of  galh  or  other 
MlrinKemi,  along  with  the  tulphale  or  acelale  of  iron,  and  oeeniiiDnallf  wine  none. 
A*h  irajr  i<  ^ivea  for  30  ponndt  of  woollen  gtiiB*,  bj  one  pound  of  fiHll  nniB,  )  lb.  of  wine 
«tone(enideIanar),aDd3|  Iba.  ofEtilphiie  of  iron.  Thegalliand  the  wine  sione  being 
boiled  wilh  from  70  lo  BO  pounds  of  water,  Ibe  Mnir  ii  to  be  tiim<4  Uimugh  Ihe  de- 
coelioB  at  a  boUinf  heal  (br  half  an  honr,  thrn  taken  out,  when  the  bath  being  tb- 
frcshed  with  eold  water,  the  eoppcra)  ii  to  be  adiJed,  and,  ai  loon  u  it  a  diMi>tred,  Ihe 
RbH'  is  io  be  put  in  and  fally  dyed.  Or,  for  36  ponnd*  of  wool ;  2  pound*  of  lariar, 
}  ponad  of  ^>t,  3  poanih  nf  taiDaeh,  and  2  ponnds  of  tulphite  of  iron  irv  to  be 
taken.  The  tanar  being  diawdred  in  80  poondi  oT  boiling  water,  the  wool  ii  to  be 
turned  Ihrouiin  the  lolntion  for  bnlf  an  hour,  and  then  talcen  ont.  The  copper  bring 
£IIed  up  lo  ill  former  level  with  frekh  water,  the  decoction  of  the  Ralls  and  lumaeh  bt  te 
be  ptiuml  la,  and  Ihe  wool  boiled  Ibr  half  an  honr  in  tbe'  bath.  The  wool  ii  then  taken 
oat,  while  the  copperai  i*  being  added  nod  dtswilTed  i  after  which  it  is  replaced  in  Iba 
bath,  and  djed  gnj  with  a  gentle  beat. 

If  the  gra;  ii  to  hiTR  a  yellow  east,  instead  of  the  tartar,  its  own  weijtht  oTalam  is  to 
be  taken  g  intlead  of  the  kbIIs,  one  pound  of  old  fnslie  g  inttead  of  the  eopperan,  (  of  a 
poand  of  SilitburK  ritrlol,  which  oonsisti,  In  23|  parts,  of  17  oT  lulphate  of  ifon,  and  Bl 
of  lulphate  of  copper ;  then  proceed  as  ahoTC  directed.  Or  Ihe  ituff  d»t  be  flri<l  stainea 
la  a  bath  of  fnstie,  next  in  a  weak  bath  uf  galU  with  b  little  alum ;  then  the  wn>l  being 
taken  ont,  a  little  vitriol  (cranmoa  or  SalUbUTi^:)  it  to  be  -pnl  in,  preTiontlf  diuulvnl  in 
■  deeoeiiun  of  logwood )  and  in  thi«  baih  the  djre  is  compleled. 

PiotI  groji  is  produced  bf  passing  the  stnlf  first  through  a  decoction  of  snmach  and 
kcwood  (S  Iba.  of  the  former  lo  ^e  of  lhe4alter),  afterwardi  thran|th  a  dilute  idaliaa 
ofiQlphate  or  aeetale  of  Iran ;  and  finishing  it  in  a  wealt  bath  of  weld  containing  a  liltle 
alum.  Menit-grag  is  obtained,  when  wilh  the  aams  proporttoni  as  lor  ashtray,  a  small 
qnantitT  of  alain  l«  ialrodnced. 

For  teteral  otber  shades,  ai  tawnr-grar,  ironniray,  apd  slate-gray,  the  stnfT  must  re- 
eeirc  a  preriona  bine  gronnd  bjr  dippinc  it  in  the  fndigo  vat  i  then  it  is  passed  first 
through  a  boiling  bath  oftnnach  wilb  galls,  and  lastly  Ihrongh  the  jbok  bath  at  a  lowff 
temperature  after  it  has  receired  the  proper  qnsntity  of  solution  of  ^ron. 

For  dyeing  silk  gray,  fustet,  logwiwd,  sumach,  and  ek9er-tr«e  bark,  are  employed 
instead  of  galls.  Archil  and  annollo  are  IVeqneallr  used  to  soften  and  beautil>  Um 
Unl. 

llie  mode  of  prodacing  graf  dyes  upoa  cotton  has  been  snfllcienlly  explained  in  Iha 
artietes  Ctuoo  PaiHTiHO  and  l>riiHo. 

OREEN  DVE  is  produced  by  the  mixinre  of  a  bins  and  yellow  dye,  the  blue 
being  Srtl   applied.    See  DruKog   a*  also  Blde  and    Yauow   Dvts,  and  Ciuice 

PaiHTINO. 

OREEN  PAINT3.  (Confrvn  mrta,  Fr.  t  Orfiw  plgmmft,  Oem.)  Green,  whicb  b 
•o  eommoa  a  color  in  the  vegetable  kii^tdon,  b  Tiry  rare  in  llie  mlaenl.  There  is  oaly 
one  metsl,  eopptr,  which  affords  In  its  eomblHIrans  the  *arions  shades  of  green  in 
general  uie.  The  other  metals  eapaUe  of  prodneing  this  color  are,  chromiam  in  its  prM- 
oifde,  nickel  in  it*  bydraied  oiyde,  a*  well  as  its  salia,  Ihe  eeleniate,  arseniate,  and  snl- 
phate;  and  tiianluia  in  its  pnissiate. 

Green  piametit*  are  prepared  also  by  Iha  mixtnte  of  jtllowt  and  bine*  <  as,  fbr  ei- 
anplc,  tbe  g reen  of  Rinman  and  of  Geltert,  obtained  by  Iba  mixture  of  cobalt  blue,  and 
flowers  of  linc;  that  of  Bank,  made  with  yellow  lake,  Ptasaian  Une,  and  ctsyi  but 
these  paints  seldom  appear  in  the  nwiket,  beeanae  the  green*  are  generally  exterapumneunt 
preparaiioBi  of  the  artists. 

Jfovaraia  gnsM  eoaiists  of  the  hydrate,  oiydc,  or  earbaBateoreopper,eith<afhetitkM^ 

Brtrnm  or  Bmntwidc  graa  la  a  mliturB  of  earbonate  of  copper  with  chalk  or  lima, 
and  sometimes  a  little  magnesia  or  ammonia.  It  is  imprond  by  an  admixture  of  while 
kod.  It  may  be  prepared  by  adding  ammonia  lo  a  mixed  solotion  of  anlpfaatc  cf  copper 
aad  ainm. 

FriM  gresB  is  prepared  whh  solphatc  of  copper  and  sol  ammoniae. 

Miilit  gran  is  an  ararniats  of  copper  g  made  by  mixing  a  solatioa  of  acttate  or  sd1> 
pbale  of  copper  with  srsenite  of  potash.    It  is  in  fad  Scheele's  green. 

Sap  KTMn  is  tbe  inspisiated  juice  of  bnckthcmi  berriea.  These  arc  allowed  lo  fer^ 
■sent  for  S  days  in  a  tab,  then  put  in  a  press,  adding  a  little  alum  lo  the  jnice,  and  con 
eentntted  by  geslle  enpwalioiu  It  is  lastly  p«t  np  in  pig*'  bladders,  where  it  becomet 
drraad  lard 


mzet^y  Google 


Fnwio  ofwn  i«  mer«lj 

GREEH  VITRIOL  u  lulptikte  of  iron  in  grem  crjtUit. 

GBOWAH.  Hm  mih  given  b;  tb*  Oornuli  tninen  to  gramU,  and  to  rocfa  of  Uka 
itmctnro 

OUAIAO,  (CaMo,  Ft.  ;  Oviajdian,  Oerm.)  ii  b  ruin  vhicb  eiudw  from  tba 
trunk  of  tb«  OwMcvn  efianaU,  %  tTM  vhich  growi  in  the  Wwt  India  iiUndh  ft 
ronio*  to  us  in  1«.(b  Kreeniih-bniwD,  (emi-tranipareat  lamps,  hiTiog  a  ooochMdal  or 
ipUntor;  rmcturst  Lrittls  *oA  eaij  to  pulveriie.  It  baa  an  aromatic  nnell,  a  bitleriih, 
acrid  ta«te,  malta  with  baat,  and  ha*  a  jpeo.  graT.  of  from  I'SO  to  I'SI.  It  (iinfiiti  of 
S7'8S  carbon;  "106  bydruceo ;  and  itvl  Dxjg;en;  and  containa  two  distant  reaiiia, 
''       ~i  of  wbicb  ii  uiliibVe  in  alt  propottioo*  in  ammmiia,  and  the  othar  brnus  with 


propottioo*  in  ammmiii,  and  the  otbar  tonat,  with 
loea  miitore.  It  ia  acdubla  in  klkaliiM  Ires,  in  al- 
ia ao  in  oil  of  tnrpendDo,  and  not  at  all  m  fU  oil» 


cohol,  inoomplelelv  in  athar,  itill  laaa  ao  in  oil  of  tnrpentiDe, 
It*  chiaf  UM  i«  in  iwidiaBa. 

OUANO.  Thia  eitraordinarr  cicrementitian*  d«poailc  of  eertain  »ea-fcnrla,  wUek 
•ecvn  ia  inunenM  qnantitic*  npoa  aome  puta  of  the  coasts  of  Pern,  Bolira,  and 
Africa,  hat  lalelf  become  an  objecl  of  great  commercial  enterprise,  and  of  intniM 
intereat  to  oni  •gricaltaral  world.  Foni  or  tre  yeart  ago  it  was  eihibitad  and  talked 
of  merely  as  a  natural  corioiitf.  No  o&e  could  then  have  imagined  that  iu  a  abort 
peri«d  it  would  be  imported  from  the  coasts  of  the  FaciJEc  in  such  abondance,  aad  at 
nich  a  iDodeiate  price,  as  to  cheer  by  its  fertilizing  power*  the  languid  and  drpna«e4  ' 
spirits  of  the  fanners  throoghaut  the  tJaited  Kingdom.  Such,  bovever,  ia  bow  the 
ninlt,  as  attested  by  the  ooocurring  repom  of  almost  all  Uie  ogricnltunl  loeietiei 
«f  Great  Britain  and  Irdand.  No  less  than  28,000  tons  of  guano  hare  been  abcady 
faiponed  Aom  Feni  and  Bt^ria,  1,SOO  trttm  Chili,  and  S.OOO  from  AfHca,  altogether 
38|000  loos,  while  more  li  on  the  inj.  The  itwe  of  it,  laid  up  from  tiiM  immewoml 
m  the  aboTe  localiliea,  aaema  to  be  quite  inaxbanslible  |  especially  ainee  it  ia  receiTiif 
cooMant  aceestioH  f rom  myriads  of  cormorants,  cranet,  te. 

Having  been  mveh  occupied  with  the  cbemiul  aaalftes  of  guano  during  the  but 
two  years  for  Mesara.  Gibba,  of  London,  and  Mestra.  Myers,  of  LiTerpooI,  who  are  the 
eo-agentsof  the  Peruvian  and  Bolivian  governments,  I  hava  enjoyed  favorsbie  oppDp- 
tauutiea  of  aiaminin^  samples  of  every  deaeription,  and  hope  to  show  that  many  of  the 
analyses  of  guano  lutherlo  published  have  been  made  upon  ■pecimeni  not  in  thur  nor- 
■alw  sound  state,  like  the  boat  imported  by  the  above  booieefVtnuCbincba  andBoliTia, 
tat  ■«  •  cettain  iiMe  of  tnnwsnna  and  decay. 

Huano,  In  the  laitgiiageDrPeni,ugsifie*  dung;  a  word  spelt  by  the  Spaniards  gaano. 
The  nativea  bate  amph^ed  it  aa  *  manors  fro3i  the  remotest  ages,  and  have  by  its  neass 
given  fertility  to  the  otherwiteujproductivetandywils  along  their  coasts.  WhilePera 
was  governed  by  its  native  incas,  (be  birda  were  protected  from  violence  by  aeven  lawa. 
The  panisbment  of  death  waa  decreed  to  peraon*  who  dared  to  land  on  the  guanifei- 
cnis  islands  during  the  breeding  period  of  the  birds,  and  to  all  penona  who  deatrorel 
tbern  at  any  tine.  Overseer*  were  appointed  bj  the  government  to  take  care  cf  the 
■tHMO  distriela,  and  to  assign  to  ettch  ebumant  his  due  ihaie  of  thejaedoni  dang,  llw 
ealebiated  Baron  Von  Humboldt  first  brought  specimens  to  Entope  in  1804,  which  he 
sent  for  examination  to  Fooreroy,  Vauquelin,  and  Elaproth,  the  beat  analytical  chcn- 
i«t«  of  the  day ;  and  hn  spoke  of  it  in  the  following  terms  :  *'  The  guano  i*  deposited  in 
layen  of  50  or  GO  feet  thick  upon  the  granite  of  many  of  the  Soath  sea  islands  off  the 
coast  of  Pern.  During  300  years  the  coast  birds  luve  deposited  goano  only  a  few 
line*  in  thirtmess.  This  shows  how  great  must  have  been  the  nnm)>ei  of  hards,  and 
how  many  centuries  most  have  passed  over  in  order  to  form  the  present  gnono-bed*.'* 
The  strata  liave  undergone  many  ehangea,  aecoidJng  to  the  leitgth  of  time  tbey  have 
been  depoailed.  Here  and  there  they  are  covered  with  ailieious  sand,  and  have  thna 
been  protected  from  the  ia&aence  of  the  weather  i  but  in  other  placet,  they  have  laia 
open  to  the  action  of  light,  air,  and  water,  wtiich  have  produced  Important  chafes 
upon  them.  Fresh  guano  it  irf"  a  whitish  or  very  pale  drab  color,  but  it  becomet  pro- 
greeeively  browner  and  browner  by  the  Joint  influence  of  the  above  three  atuMMpber^ 
eal  ageatt.  Only  one  goano  examined  by  Fonrcniy  and  Vanquelia  was  found  to  ea>- 
tain  a  fourth  of  its  weight  of  uric  acid  combined  with  ammonia,  whence  that  appeua 
to  have  been  well  selected  by  Baron  Von  Humboldt.  They  alto  found  phnephatet  of 
aminonia,  of  lime,  with  urate  and  oxalate  of  amnioma,  and  tome  other  coBstL.aenlB  at 
little  value  in  agricnltnre.  Klaproth's  analyais  ruporied  IS  per  eent.of  urate  of  amma- 
uia,  no  leis  than  IS'T5  of  oxalate  of  lime,  10  of  phosphate  of  Umr,  32  of  clay  and  tend, 
irith  2S-T5  (^  water  and  indeterminate  orgaaie  cutter.  From  the  great  propoctioa  af 
dmf  and  sand,  Klaproth's  sanqde  of  guano  wat  obnonsl)'  not  genuine.  I  have  mA 
«ith  no  specimen  of  Peruvian  guano  that  contained  any  appreciable  qnaatitf  of  claj, 
ud  none  that  oontaiaed  above  4  or  fi  per  eent.  of  tilieiout  tand. 


GUANO.  95» 

To  Mr.  Bhnd,  tg  lbs  Ann  tf  Hnan.  Hjtn  and  Co.,  I  un  indclited^oT  the  fonowing 
nimble  uifommtion : — 

The  Cbincha  uluida,  which  afford  the  ben  PernTioti  gii*no,  Mre  three  in  aomher.  Bud 
Be  in  one  line  from  north  to  wmth,  aboat  half  a  mile  apart.  Each  iilaod  is  from  five  to 
MX  milea  ia  eiicnmrerenee,  and  con«iit«  oTgraails  coTered  with  gmmo  in  lome  places  to 
a  height  of  200  feet,  in  locceMive  boriionUl  Mrata,  each  itratnm  being  from  3  to  10 
inehei  thick,  and  Tarring  in  eolcff  IVom  light  to  dark  brown.  No  earthy  mailer 
whaterer  ii  mixed  with  tbia  TBit  mau  of  excrement.  At  Mr.  Sland's  viiit  to  tbew 
jttands  in  1612,  he  obaerred  ■  perpendienlar  (orface  of  upward  of  100  feel  of  perfeetlr 
anifonn  upect  frma  top  to  bottom.  In  Mnaeperti  of  these  iilands,  however,  Ihedepoaitc 
doei  not  exceed  3  or  4  feet  in  tbtckneu.  In  MTCral  plaeet,  where  the  inifecs  of  the 
gnano  ia  100  feet  or  more  aboTe  the  level  of  the  aea,  it  ia  itrBwed  here  and  there  with 
mauM  of  granite,  like  thote  from  the  Alpine  moantaiiu,  which  are  met  with  on  the  tl^tei 
of  the  Jura  chain.  Tbeae  leem  to  indicate  an  andent  formation  for  the  guano,  and  ter* 
nqneoiu  eonvnliioDs  nnce  that  period.  No  nch  granite  maMM  are  found  imlwdded 
wttUn  tht  guano,  bnl  only  iketetons  of  birdi. 

The  good  pretemtion  of  the  Chinch*  guano  i«  to  be  etcribed  totheabcenceof  nin  t 
whieh  rarely,  if  ever,  falli  between  the  lalitade  of  14P  lonth,  where  thete  isianda  lie, 
about  10  milea  from  the  main  land,  and  the  latitude  of  Paquica,  on  the  iiland  of  Bo- 
livia, in  21°  S.  L.  By  far  the  foundeat  eargoei  of  gnino  which  I  have  analyaed  have 
come  ttaiD  Chincha  and  Bolivia.  Beyond  these  lioiu  of  latitude  where  rain  fall*  in 
greater  or  lets  abundance,  the  guano  ii  of  leai  vnlu»— and  what  hu  been  imported  from 
Chili  hu  been  found  by  me  far  advanced  in  decay — most  of  the  ammonia  and  azotited 
animal  substances  having  been  decomposed  by  moia lure,  anddissipatedintheair  (bythe 
«mnaea«MtctfLiebig>,  leaving  phoephnte  er  lime  largely  to  predominate  along  with 
effete  orjranic  matter.  The  range  of  the  American  coast  Bom  which  the  gnano  is  taken 
rnnst  therefore  be  well  oouaidered  t  and  •honU  not  extend  much  beyond  the  Chmcha 
Islands  as  the  northern  Umil,  and  Paqoiet,  in  BoUrio,  ai  the  loathen. 

The  relative  estimation  of  gnaao  moA  nitrate  of  soda  among  the  Peruvians  is  well 
■bowa  by  the  following  fact  commnnicaled  to  me  by  Mr.  Bland  i  "  N°ar  the  coast  of 
Pern,  about  45  miles  from  Iqaiqne  (the  shipping  port  of  guano)  there  is  the  chief  depoaite 
oTnitrate  of  loda.  The  ronnert,  who  collect  and  poriff  this  natural  product,  carry  il 
to  the  place  of  shipment,  and  always  require  to  be  paid  in  return  with  ^  equivalent 
qiMBtltT  of  guano,  with  which  they  mannra  their  land,  to  the  exclusion  of  the  far 
cheaper  nitrate  of  soda.  We  can  not  be  mrprised  at  this  preference,  when  we  learn 
t^t  in  the  valley  of  Chaneay,  about  40  miles  distant  from  Lima,  the  soil  produces, 
when  fhmed  with  irrination  in  the  natural  way,  a  returo  upon  maize  of  only  15  for  1 1 
whereas,  with  the  aid  of  guano,  it  prodoees  BOO  for  1 1  Hence  the  Peruvias  proverb : 
Haano,  tbongb  no  saint,  work's  maay  miracles. 

Ia  the  pamphlet  recently  published  by  Mesars.  Gibbs  and  Myers,  mtltled  "  Pmivian. 
and  Bidirian  Guano,  its  nature,  properties,  and  results,"  we  have  a  very  interesting 
liev  of  the  beat  established  fa<ts  with  regard  to  its  operation  and  etTeets  upon 
oreiy  Taiiety  of  aoil,  and  in  every  variety  of  ciroameta&ce,  as  ueertaiaed  by  thn  most 
mtetlignt  agricoUarista  of  the  United  Kiugdont.  The  general  conclueion  that  may 
be  fairly, deduced  from  the  whole  evidence  ia,  that  good  gnano  will,  nader  judicious 
applicatiMi,  inereaae  the  crops  of  grain,  turnips,  potatoes,  and  grass,  by  about  33  pa 
cent. ;  and  with  its  present  price  of  101.  per  toa,<t  a  cost  considerably  under  the  aver- 
age cost  of  all  other  manures,  whether  farm-yard  dung  and  composts,  or  artificial  com- 
pounds. Guano  1*,  moreover,  pecnliarly  ads^ed  I*  horticultural  uid  doricultuial  im- 
provement, by  its  relative  cleanlineM  and  faoliiy  of  application. 

The  fallowing  observations  upon  gnnao,  by  Dr.  Von  Martias,  of  Munich,  addressed 
til  the  agriealtnnl  society  of  Bavaria,  deserve  attention.  Among  animal  moDures, 
lays  he.  it  clearly  claims  the  Gnl  place.  It  is  uncommonly  rich  in  ammottiacal  salts, 
which  act  very  favorable  on  TCgetatlon.  The  ease  with  which  these  salts  are  decom- 
posed, and  exhale  their  ammonia  into  the  air,  is  by  him  assigned  as  the  reason  why 
plants  manured  with  guano  generally  present  early  in  the  morning  accumulations  of 
dew  on  the  points  of  their  leaves.  The  guano  ahaorbs  the  atmospheric  vapor,  as  well 
as  carbonic  acid ;  whereby  it  becomes  so  valuable  a  manure  in  dry  barren  reeiona.  If 
we  compare  gnano  with  other  eicrementitioaB  manures,  ■We  shall  find  it  far  preferable 
to  those  afforded  by  man  or  other  mammalia,  which  do  not  generally  contain  more  than 
20  per  eent.  of  fbod  that  can  be  appropriated  by  plants.  It  is  therefore  five  times  better 
than  night-soil,  and  also  very  superior  to  the  French  patdTtiU,  which,  being  dried  uight- 
aoU,  loses,  through  putrefaction  and  evaporation,  the  greater  proportion  of  its  ammonia- 
cal  elements.  In  birds,  the  excretions  both  of  the  kidneys  and  intestines  are  contained 
in  the  doaeaj  whereby  the  volatile  elements  of  the  former  get  combined  with  the  more 
fixed  components  o!  the  latter.  The  gnano  is  also  o  richer  manure,  on  account  of  its 
being  produced  bv  sea-fowl,  which  live  entiitly  on  flab,  without  admixture  of  vegetaUe 
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BBtter.  Tbe  expoww  alw  attht  pMiw  u  (ood  u  dvpcwtBd  to  th«  beat  of  ■  tropMal 
inn,  in  ■  rainless  clinute,  pKtnU  Uie  conpoaenu  from  rrnDentin;,  and  wimiiiifai 
them,  io  toipenk,unmcdiilrijiiitaa«o«KT«tttab*UAcenMnMerUbl«ordee(Miipo«iliM 
till  it  grti  Bioi«tar«  (  whereai  the  dnDg  of  oar  do*«<«otea  anAia  a  coaaidcrable  loaa  Iqr 
upoanrr  to  oar  hnmid  atraMphara.  Ihit  in  ttaav  action  on  T^etatioa,  and  in  ^ek 
cbEmical  compoitiion,  tb«*e  two  bird  cioemeat*  u«  analogoat.  Dar;  fiwod  in  fftah 
dove-cote  manure  S3  parti  In  100  wlable  in  water,  vhi«h  yielded  abaadaaw  ot  ear 
boaale  oramitiania  bj  dittillatlDn,aad  Ittt  caTbonaeeom  mattpr,  faline  mailer,  priaci- 
pallf  eommon  salt,  and  carbonate  of  lime  u  a  retidanm.  Pifeoai*  dnaf  leaditr  Ter- 
mcnti,  but  nRer  fermentation  afforded  onlj  8  per  cent,  of  Mlable  BNtter,  which  Rava 
proporihnablf  lew  carbonate  of  ammoaia  ia  disliHatiam  Ihan  the  dung  reeeallr  voided. 
Dr.  Von  Mania*  proceed*  to  compare  the  i>opartkm  of  iolnble  nit*  in  ^oaao  aa4 
pigeon**  dnajt,  and  thiak*  that  by  that  eocnpariMm  done  he  can  calabluh  theavperioritr 
of  the  former  t  bat  he  thoald  haf«  coaildered  that  tht  iMolnble  nrale  of  amnoMia, 
which  i«  10  powerflil  aod  copion*  a  conaiiinent  of  (rood  iraano,  and  ii  pteMni  in  uacfc 
■mailer  proportion  in  pigeont*  dung,  MtaacientoT  itself  to  tan  the  halance  creatlf  ti 
&Tor  of  the  PeniTian  manure.  ,  HiifeBei«l«MimBte,howeTar,  that  the  maaoriaf  point 
(rf*  genuine  guino  i)  fonr  time*  grantcr  than  that  of  pigeoa*' dvag,  b  probably  aol  wida 
of  the  truth.  Betide*  Ihe  aboreMnMtioaed  cwalitaeDli,  gnano  deiivra  bo  anall  p<» 
tion  of  Iti  fntiliiing  rirtne  IVooi  the  great  itore  of  phoaphoric  add  which  il  rTmtaiaa. 
in  Tariciu*  iUtc*  of  wline  eombJDation,  with  lime,  majiniaia.  and  annHioia.  Of  all  tbe 
principle*  furnithed  to  plant*  b;  the  toil,  the  photphale*  are,  aaconlini[  to  Liebig,  Ibe 
moat  importanl.  TbcyaHbrd,**  to  ipeali,  tbe  tMoecaadaiunr*  of  vegetable  bDdiea,^ite 
ammoniaiupplinthen  with  their  indi»peaiableelement,asote.  Their  carbon,  brdmgen, 
and  oiy^en,  are  derived  from  the  air  Ad  water.  TboM  product*  of  v^Mation  wbick 
are  most  nuiritinn*  to  man  and  herWveroa*  animalt,  anch  ai  bread-corn,  beam,  peas,  and 
teoUli,  contain  the  large*!  proportion  of  pbdaphatet.  The  aihc*  of  lht*e  regetahl* 
inhitancr*  afford  no  alkaliae  carbonate*.  A  aoU  in  wUeh  phoapliale*  are  not  preaeni, 
1*  tolallf  incapable  of  prodnelaK  the  above  cereal*.  AareeaU}  to  tbCK  riewi,  UHm 
bellevet  that  the  importation  of  1  cwt.  of  ^ano  it  eqturalent  to  the  importation  of  I 
ewu.  of  wheat  j  to  that  1  cwt.  of  that  maanre  ammaa,  with  doe  enltare,  the  fa*m  cf 
B  cwt*.  of  Bubslantial  foodifor  man. 

Since  oil  these  leallmonlci  concur  to  place  thii  remarVaUe  eierafteatitimiapnidaelk 
*nch  hi);h  eslimation,  it  become*  a  paramoanl  ditf  of  the  ehemiattaioTeatigate  it*  e*^ 
position,  end  to  difcorer  certala  mean*  of'di*tia4ni*hing  what  mairbe  lenned  the  MNsd 
or  normal  itatc  of  gnano,  (Vom  the  decompoied,  decayed,  and  effete  condition.  Tht 
analftii  by  Fourcroy  and  Vaqqaelia  of  a  lample  of  gitano  preaeated  to  them  by  BBm> 
Ton  Hnmboldt,  gave  the  following  coBpoaltloii  in  100  paitai — 

Urate  of  ammonia         ..--•.  M 

Oxal-ile  of  ammonia      -•.•.•  |0-| 

Oxalate  of  lime            ......  7-o 

Photphale  ofammoaia              .....  gtO 

PhoaphateoTawDoalaaxdBagMrik  ....»« 

Sul]ihale  of  potaah        ......  H 

aoda »■» 


Phosphate  of  lime         ......  M-S 

Clay  and  *and  ......  4*7 

Water  and  organic  matter*        _  •  .  .  .  3S-3 

How  different  ire  these  eoulltnent*  fiom  tho«e  aat^ed  by  thpr'K'' — a  ^  le*a  A^ 
All  aaalfst  than  Ihe  French  chemist*!  and  taowmnch  thii  diOereaee  *bowsaat<«lyUM 
complexity  of  the  snbstnnce,  bat  It*  Ter;  Tsrisble  oatnre  I 

The  general  resnlla  of  an  aaalyiii  by  Profcssu  Johnaton,  pnMilhed  in  hii  paper  M 
gnano,  in  Ihe  3d  part  of  Ihe  2d  toI.  of  tbe  Jonnal  of  Ihe  Boyal  Afrienltanl  Society 
of  Engtood,  are  n*  follnwi  i — 

Ammonia           .......  7*0 

Uric  acid           .......  0-S 

Water  and  carbonic  and  oxalic  aeidi,  Ac.,  expelled  by  a  nd  heat  ftl-^ 

Common  salt,  with  a  Uttle  inlphale  and  [diosphate  of  aoda     -  11'4 

PhoiphKteofUms,  fce.              ~            -            ...  SS-S 


Tbe  apecimen  of  guaao  represented  by  thi*  analysis  matt  have  beeafai  adraMedia 
decompoHitioD,  as  shown  by  Ihe  very  scanty  portion  of  iirie  ndd  i  nnd  mnsi  have  beiA 
wigiiMlly  impure  (iparinu  ;)  frnn  thelargcpiopcniooof  eonuHM  tail,  ef  which  I  hn« 
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not  fcmd  lAoft  4  or  (  p«r  Mnt.  fai  anj  of  tb»  KermnM  euano*  whii^  I  tiavi  had  oo-uiaa 
to  analju.  In  anatbifT  Munp)*,  Profawor  Ji>luuti<D  hiund  44'4  of  phiwphnte  of  lim^ 
with  a  littlo  phoaphate  of  magnesia,  and  carbonate  of  lime^  llieiie  rviulU  reaerabLt^ 
to  a  orrlaJD  degree,  tlio«e  vhich  I  have  obtained  in  anaUxit^  Mreral  gainplea  of  Chiliaii 
and  African  )(uaao\  espeoslly  in  the  prediinii nance  of  toe  esrlh;  phnsplmlea.  Tlie  pro- 
portiiia  <if  aiumuiiia  wbich  can  be  extracted  bj  tbs  action  of  liyilrate  of  aoda  and  quick- 
ae.  at  an  elevated  tenipenture,  is  llie  surest  criterion  of  the  loundnHB  of  the  guano 
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matter.      Thei*e  tvo  Utter  qUHnliliei  have  been  hitherto  too  little  T^arded  by  moat 
atulyita,  though  thej  ouiiBtiLute  the  mint  durable  fund  of  aiote  for  the  nutriliiin  of 

eiiila  Uric  HCid,  and  urate  of  amnionia,  whidi  contain*  lO-lltha  of  uric  acid,  being 
th  nearly  iiwilubl«  in  vater,  and  Sii-d  al  ordiiiai7  temprraturei,  cootinuu  to  give 
out  prngreisivi'ly  to  plant*  la  (he  *ail,  tlie  anits,  of  which  they  contaiu  futty  ODp-third 
of  tbvir  iretght.  Under  the  iiiflueuce  of  iixygen  and  a  certuin  teinperature,  uric  aoid 
pa«M.-a  Ihruiigh  a  very  remnrkHble  leriea  of  IrimarurDiallon  |nroduciiig  allanloin,  urea, 
and  oxalic  aciit.  which  eventually  becninea  carUnic  add.  Tbeaa  diange*  are  pniduci- 
ble  immediuteljt  by  the  actiim  of  bolliug  wiler  and  peroxide  of  lead.  Tnim  (iteeg 
nietiiniiitpliiiKa.  we  can  readily  underglaudhAw  much  oxuUte  of  aiDnioiii&  and  at  liiua  it 
reportnl  iu  iiianj  aiielv'e*  of  gujuio,  lliouuh  oime,  I  believp,  ja  to  be  fiiuod  in  the  noriDBl 
■tate,  u  it  IB  <iCtaL-ioiial1y  imported  Irum  the  Cliiiicha  Island*  and  Biilivia ;  nor  were  any 
oialutrg  fiiund  iu  the  ituag  of  the  gulIle^  u  analysed  by  Dr.  WiillBBtm,  or  of  th«  aea 
eagle.  acciirJliig  to  the  fullowing  aniilysia  of  Coiudet:  ammonia,  0-21  per  cent.i  uric  add, 
S4Hfi ;  phospliale  uf  lime,  e'18=100.     Tlie  Peruvian  >ea-fui«l.  by  feediuR  exctuBltaly  M 
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Dr.  Von  MarliuB  pmpoie*  to  use  the  degree  of  (olubility  of  the  guano  in  water  m  ft 
good  (Titmon  of  its  quality ;  but  this  i*  a  most  (allainaui  test  3'>ulul  guano  contain* 
n'om  19  to  ii  per  cent,  rif  injoluble  urale  uf  ammonia ;  nearly  ai  much  undefined  animal 
with  {tom  Ifi  tu  90  of  earthy  pbospliBtes,  leaving  no  more  Ibui  60  or  CB  per 
le  matter,  exdu^ve  of  muislure ;  whereas  decayed  guano  yields  often  00  or 
'lu  per  nnu  uf  it*  weight  to  water,  in  cunsequeore  of  the  uric  acid  and  animal  matter 
bring  wasted  awaj,  and  the  large  ponitin  of  miiisture  in  it,  the  latter  amouutiiq;  verj 
often  to  friini  SO  tu  36  per  cent.  Tlie  good  Peruvian  guano  does  not  lose  mure  than  from 
1  to  9  per  cent,  by  drying,  even  at  a  heal  nf  212°  Falir. ;  and  thi*  lew  neceisarily  iocludea 
a  little  ammonia.  Each  analyua  of  guano  eiecated  fbr  the  iofoimalioo  of  the  SuBter 
•hould  exhitvt  duGnitely  and  ni^urately  to  at  least  1  per  cent. — 
1.  Tlie  pniportioo  of  aeiual  ammuoia. 

5.  7^  prtipiiTtion  of  ammonia  pnidudble  also  from  the  uric  acid  and  aaotiaed 
■niinal  mattT  present;  and  which  may  be  sailed  the  poitniial  ammunia.  Tbi*  i*  k 
Buat  lahiable  prodact,  vhicli  ia,  however,  to  be  obtaued  only  froin  well>preaerved  drjr 

3.  The  proportion  of  nrie  acid,  to  which,  if  I  l(nh  of  the  weight  be  added,  tke  qna» 
titf  oTnnte  of  einmonia  i*  given. 

4.  The  proportion  at  the  phoiphatea  oT  lima  and  magneaia. 

6.  The  proportion  of  fixed  alkaline  aatta,  dislin^isbing  the  potash  from  the  aoda 
■sltti  the  former  being  niore  valuable,  and  len  mdily  ohtainable,  than  the  latter  can 
be  't  the  use  of  common  salt.  Whent,  peas,  rye,  and  potatoet,  require  for  their  lucce**- 
hi  ejllivatioo,  a  soil  coataining  alkaline  salts,  eepeeiallj  those  of  potash. 

6.  The  proportion  of  sandy  or  olber  earthy  mailer,  which,  in  genuine  gnano,  eai» 
(tally  eolleeted,  never  exceed*  2  per  cent,  end  that  ia  ailiea. 

7.  The  proportion  of  water,  aeparable  by  the  heat  of  213°  F. 

The  fsroKr  should  Bever  parchate  (cnano  except  its  composition  in  the  preceding 
particulars  be  wnrr«Bted  by  the  analysis  of  a  competent  chemist.  He  should  cork  up 
ia  a  battle  a  half-ponnd  sample  of  each  hind  of  guano  that  he  buy*  (  and  if  hi*  crop 
sbiU  disappoint  reasaoable  eipeetalion,  he  ahoold  canse  the  samples  to  be  analyzedi 
and  Bbuuiil  the  result  not  correepond  to  the  analysis  exhibited  at  the  sale,  he  i*  fairly 
entilti:d  to  damnsfs  for  the  loss  of  his  labor,  rent,  crop,  te.  The  necessity  of  follow^ 
ing  this  advii;e  will  appear  on  considering  the  delusive  if  not  ntterly  false  analyies, 
nnder  which  cargoei  of  guano  have  been  too  often  sold.  In  a  recent  esse  which  came 
underlay  cognizance,  in  coosequence  of  having  been  employed  Drofessionally  loaanljze 
the  identical  cargo,  1  fnnnd  the  gnano  to  be  nearly  rotten  and  effete ;  conlaining  alto- 
gether only  2i  per  cent,  of  ammonia,  |  per  cenL  of  urate  of  ammonia,  nearly  H  of  leM 
■alt,  24  Of  water,  aikd  45|  of  earthy  phosphates.    Now,  this  large  cargo,  of  zo»a,f 

hundre<l  ton*,  fetched  •  high  r" — " "■" — '*  — -•—-•■ 1.:^;.; i>.i..«_ii — 

(b0  analyfU  bj  a  chemist  m  si 
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UMeofuBiiMnIa,tBM<»iMalnlta,mBddeMTedaBfcadaBtHr  lT-4 
PhomliMeof  liMe,ph<i«phMtgofi— giirdi,»adoMhHe«fli»e  -  48-1 
Piled  ftllcaline  nlM  ••••-••.-      u>8 


Eulhr  and  itoaj  Biattci   - 

Uoiftim  ..--......      82-3 

lOOH) 

'HlB  pnrchuert,  I  wu  told  ^  the  broker,  tesglil  h  rewUIjr  under  b  conTietioa  Uial 
tte  gvaoo  coauined '17-4  oT  amiDOiua,  though  the  proportion  of  unjnonU  ii  not  itated, 
but  mcrelT  niTilifled,  and  adroillj'  coDfbunded  with  the  decayed  •aimal  matter, 

Bt  the  (blhiving  hj^lhetical  analysis,  much  guana  has  b«en  well  lold  : — 

"  B«ne  earth,  SB  ;  lilhic  acid,  &c.,  IS ;  carbonate  oT  ammonia,  14 ;  organie  matter,  39 
sIOO."  I  am  quite  certain  that  no  «ampUor|iiano  can  contain  MperceaLorearbonat* 
of  ammonia— a  Tery  volatile  salt.  We  shall  see  preseotly  the  state  of  combiDalioa  is 
which  the  ammonia  eiitls.  It  may  eontain  at  the  nunoit  4  or  0  per  cent,  of  the  carbo- 
nate )  but  lufh  guano  mast  bavr  been  acted  npon  powerfoUy  by  huaidity,  and  will 
therefore  contain  little  or  Do  uric  add. 

In  the  Tery  elaborate  examination  of  piano  by  T.  Oellacher,  apothecary  at  Ion*- 
bnck,  pablithed  in  a  recent  nnmber  of  Buchner's  Rrptriornmi  of  Pkanna^,  it  is  aaii^ 
thai  If  a  glass  r«d  dipped  into  mnriatic  acid  be  held  over  guano,  strong  fumes  are  de- 
veloped; and  the  solutloii  of  gnano  hu  an  alkaline  reaction  with  Utmns-paper.  These 
phenomena  sTidentlr  indicate  lbs  presence  of  carbonate  of  ammonia,  and  of  cotitse  a 
partially  decamposea  gnanO)  for  Mnnd  Chiacha  and  BoIiTian  eoanos  have  an  ocfi  re- 
•etiw),  praeeedmg  iVom  the  predominance  of  phosphoric  tela.  Farmen  frequently 
(udge  of  the  goodness  of  gutao  by  the  itrengtb  of  the  ammoniaetl  odor;  bat  in  thii 
judgment  they  may  egicgioaaly  err,  for  the  soundest  gnano  has  no  smelt  of  atnmonia 
whatever)  atidit  begins  to  give  out  thai  amell  only  whenil  ii  more  or  leas  decoBvoMd 
«nd  watted. 

Oellacher  could  Bud  no  evidence  of  area  hi  hii  gnano ;  I  hare  obtained  fnUy  5  per 
Mnt.  of  this  snbatanee  fVom  good  Peruvian  guano. 

I  shall  DOW  describe  my  own  >ystem  ef  analysit : — 

1.  In  eyery  case  I  determine,  first  of  all,  the  specifle  gravity  of  the  guano )  which  I 
take  by  means  of  spirits  of  turpentine,  with  ■  peculiar  iostrnment  contrived  to  remla 
the  pn>cesB  easy  and  precise.  If  it  exceedi  I'TO  in  density,  water  being  I-O,  it  mutt 
•ontain  sandy  impurities,  or  has  an  excess  of  earthy  pbosidiates,  and  a  defect  ofazotixed 
•nimal  mnlter. 

S.  J  triturate  and  digest  200  gralni  of  ft  with  distilled  wnter,  filter,  dry  tlie  ituidnUs 
■atter,  and  weigh  h. 

3.  The  above  ndution,  diffused  in  2,000  gr.  meamret,  Is  examined  as  to  ft*  ^cdlc 
fravilTi  and  then  with  test  paper,  to  see  whether  it  be  acid  or  alkaline. 

4.  One  ualTof  thii  Mlutionis  distilled  along  with  slaked  limeia  a  matiasi  connected 
with  a  imatl  quintuple  globe  condenser,  containing  distJIled  water,  and  immersed  ia  « 
basin  of  the  same.  Aa  the  condensing  apparalos  teiminatn  in  a  water-trap,  no  peil 
erf' the  ammonia  MM  be  lost;  audit  ii  all alterward  eatimated  by  •  peculiar  meter, whoae 
indicaliou*  make  manifest  one  hundredth  part  of  a  grain. 

5.  The  other  half  of  the  solution  is  mixed  with  aome  nitiie  add,  and  divided  into  3 
equal  poitioiu. 

s,  the  first  portion,  is  treated  with  nitrate  of  barytea,  and  tbe  resulting  snli^Mte  of 
baryte*  is  collected,  ignited,  and  weighed. 

b,  the  second  portion,  is  treated  widi  nitrate  of  iilver,  and  the  resttltlBg  chloride  of 
•ilver  ignited  and  weighed. 

e,  the  thiid  portion,  has  a  certain  roeaanre  of  a  definite  sidution  of  forie  nitrate  mixed 
with  it,  and  then  ammonia  in  excess.  Frwn  the  weight  of  the  precipitated  ssbphaaphatr 
of  iron  after  ignitian,  the  known  amonnt  of  oilde  Med  being  deducted,  the  quantity  cf 
phoaphorie  acid  ia  tbe  totuble  portion  oT  the  guano  becomei  known. 

i,  the  three  above  portion*  are  now  mixed,  fteed  by  a  few  drop*  of  dilute  ral^orfc 
and  hydrochloric  adL  Atm  any  haryte*  and  lUver  left  in  them,  and  then  tested  1^ 
nitrate  of  lime  for  oxalate  ot  ammooia.  The  qoantily  of  oxalate  of  lime  obtained,  de- 
■a  that  point. 


THIS  neiBg  weig mo,  is  then  dinolved  in  a  l^e  water  neutratiied  with  aeid,  and  treated 
with  soda-eblnide  of  ptainnn.    From  the  quantity  of  potash-cUoride  of  platinum,  which 

Keipittlei,  after  Mu  filtered,  dried,  and  weighed,  the  amoant  of  potash  present  ia 
netsd— 4here«t  isioiu.    These  bases  may  be  assigned  to  the  nilphtthe,bydii>.dtloric, 
ud  pbosphorie  aeids,  in  propratioas  corresponding  to  their  respective  affinitiea. 

7.  The  nroportioQ  of  oigonic  matter  in  the  above  jolntWB  of  ^aao,  is  detRmiaei 
directly  by  Vvapotating  a  cmtaln  portion  of  it  to  dryne**,  and  igniting.      The  loas  «f 
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noia  utd  oulie  sdd,  representi  the  unount  of  organic  tDatter. 
6.  A  cetoud  portion  of  a  solDlion  of  the  gnaao  ia  evaporated  to  drf  neu  bf  a  gentle 
Mcun  heat,  weighed,  ancloted  in  a  ttont  Tell-cloaed  phial  along  with  alcohol  of  0-825, 
and  heated  to  213P.  Ailer  eoolinft,  the  alcoholic  solution  is  decanted  or  filtered  clear, 
etaporated  to  drrneisbf  a  {reatlehi  it,  sad  weighed.  Thiaismea,  which  may  beteated 
by  Its  eonTenion  into  eaibonate  of  a  imoniaiWheD  heated  in  a  test  tube  or  amaJl  retort. 
In  Ibis  way,  I  have  obtained  rrom  Ba.^TiaB  guano,  5  per  cent,  of  urea;  a  cerlain  proof 
of  its  entire  sonndlteBt. 

9.  ,Aiialyisefli4iM0bil>Umalttr,  One  third  of  it  is  digeited  with  heat  in  abandance 
itf  Borax-water,  eontaining  y^  of  the  salt.  Altered,  and  the  filter  dried  by  a  steam  heat. 
The  loss  of  weight  iodieatee  the  amoaat  of  nric  acid,  which  is  verified  by  inpenatareting 
tte  filtrate  with  acetic  or  hydrochloric  acid,  thus  precipitaling  the  uric  acid,  throwing  it 
upon  a  Biter,  drying,  and  weighing  it.  ThisweighlshonUnearly  agree  with  theabore 
l»n  of  weight,  the  tmall  difference  being  dne  to  tolutile  orguue  matter,  lometimea  called 
geine  and  ulmie  acid.  The  uric  acid  is  evidenced,  I,  by  its  specific  gravity,  which  I 
flnd  to  be  only  l-U,  as  also  that  of  the  mate  of  ammonia;  3, 'v  iO  affording  fioa  purple 
tnarendc  when  heated  in  a  eapenle  aloogwith  niOric  acid,  and  Ifaen  exposed  to  the  vapor 
of  ammonia  fhun  a  feather  behi  over  it ;  3,  by  its  disaipation  when  heated,  without 
emitting  an  empynmmatic  odor. 

10.  Another  third  of  the  lolid  matter  Is  distilled  along  with  half  its  weight  of  slaked 
Ume,  and  10  time*  it*  weight  of  water,  in  the  apparatus  already  deteribed,  and  the  am- 
monia obtained  from  it  estimated. 

11.  The  remaining  Ihiid  having  ben  iniled,  is  digested  with  a  gentle  heat  in  weak 
hydrochlolic  acid,  and  the  undissolved  liUca  and  alumina  washed  on  a  filler,  dried,  and 
weighed.  To  the  bydroehlorie  solution,  dilute  snlphnrie  acid  is  added,  and  the  mixture 
is  heated  till  all  the  hydrochloric  acid  be  expelled,  with  the  greater  port  of  the  water. 
Alcohol  of  0-SSO  is  now  poured  upon  the  pasty  residuum,  and  the  whole,  after  being  weH 
•tlired,  is  thrown  upon  a  filter.  The  phoiphorie  acid  passes  through,  as  also  the  magnesia 
In  union  with  sutpharie  add.  The  sulphate  of  lime,  which  ia  qnite  insolable  in  apiiils 
of  wine,  being  washed  with  them,  ia  dried,  ignited,  and  weighed.  Fran  the  weight  of 
■nlphate  of  Ikoe,  the  qnantlty  of  phoaphate  of  that  earth,  that  was  present,  heeomei 

12.  Ammonia  in  excess  is  now  added  to  the  filtrate,  whieh  throwi  down  tho  granular 
■tboepbate  of  ammonia  and  magnefia.  After  washing  and  drying  this  powder  at  a  heat 
tf  I^0°,  its  weight  denotea  the  quantity  of  that  compound  in  the  gnauo. 

13.  To  the  filtered  liquor  <of  12),  if  a  little  ammonia  be  added,  and  then  mariate  ol 
Bagnewa  be  slowly  dropped  in,  phosphate  of  ammonia  and  magnesia  will  prediutate, 
ftoin  the  anonnt  at  which  the  qnantlty  of  phospborie  acid  may  be  estimated. 

)4.  The  imwoitMn  of  oxalate  et  lime  is  determined  by  igniting  the  washed  ictidaaH 
(of  9)  and  placing  it  in  an  apparatna  foreatimating  the  qvaotity^cartxniie  acid  given 
off  in  dissotting  carbonate  of  time.  The  apparatus,  either  fig.  1  or  2,  described  u  my 
little  Treatise  on  Alkalimetry,  will  serve  that  purpose  weU.  I  have  rarely  obtained 
more  than  i  gr.  of  carbonic  acid  from  the  inaolaUe  residaam  of  100  gr.  of  good  gnano, 
and  that  corresponds  to  less  than  I|  per  cent,  of  oxalate  id'  time  in  ^e  guano.  Some- 
times no  effervescence  at  all  ii  to  be  perceived  in  treating  the  wadted  reiidaom  wilb- 
acid  after  ignition. 

tS.  The  carbonate  of  ammonia  in  guano  ia  readily  determined  byfllteringthe  solntion 
of  it  in  eold  water,  and  neutialisisg  the  anunraiia  with  a  test  ot  alkalimetriMl  add. 
(See  the  Treatise  on  Alkalimetry,  above  rderred  to.) 

16.  Besides  the  above  series  of  operations,  the  following  reieardei  mast  be  made  to 
complete  our  knowledge  of  gnano.  The  inscduUe  lesidnom  (of  10)  which  haa  been 
deprived  by  two  anccessive  operations  of  lis  nric  acid  and  ammonia,  may  contain  azo- 
tixed  organic  matter.  It  it  to  be  therefore  well  dried,  mixed  with  0  limes  ita  weight  of 
the  usual  mixture  of  hydrate  of  soda  and  qoicklime,  and  subjected  to  gentle  ignition  in 

_  _. ;___  ...I.  _.___j     -  -   J  jnj^  g^  connected  at  the  other  with  on  ammonia 

nnt  of  ammonia  being  estimated  by 
aEote,allowing  14  of  this  element  I 

being  the  potential  ammonia  correaponding  to  the  a  ndeflned  animal  m ,„ 

of  Peruvian  guano  I  obtained  5  per  eent.  of  ammonia  tnm  this  sonrce. 

IT.  The  whole  qoaatitf  of  ammwda  producible  from  gnano  is  to  be  determined  by 
gently  igniting  25  gr.  of  it  well  dried,  and  mixed  with  ten  timea  ita  we^bi  of  the  uix- 
tnre  of  hydrate  of  soda  and  quicklime  (2  porta  of  the  latter  to  1  of  the  fonau^.    The 


100  gr.  of  it  with  50  gr.  of  slaked  lime,  condeniing  the  diaeogBged  ammonia,  and  esti 
mating  it  exactly  by  the  meter. 

19.  The  relation  of  the  combustible  and  Tolstlle  to  the  incombustible  and  fixed  eog- 
ititnents  of  guano,  ia  determined  by  igniting  100  gr.  of  it  in  a  poised  platinum  capsule. 
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The  kM  of  wtight  deuMe*  tbe  umniil  oT  combutlble  utd  ytdsUla  MmlMr,  wcMnf 
ib«  mtnsture,  wbieh  ia  kaows  from  a  prerioiu  eiperimcnu 

S().  The  imoluble  owtter  t«  dimmed  in  hot  water,  throws  npon  a  fllter,  dried,  mmi 
weighed.  The  Iom  oT  weight  ii  due  to  the  fliod  alkaluM  laHa,  whkh,  after  caaeeiit(»- 
tiag  their  solalkin*,  are  ihTeatieated  by  appropriate  teita  t  1,  aitrM«  oT  baryiu  for  tbc 
■ulphateit  2,  nitnte  of  (ilTer  for  the  chloride*  and  anlphateai  aod  3,  loda-chliKide  «f 
platianin,  Tor  diitfogoMiiDg  the  potuh  fhm  the  toda  nIi«. 

21.  The  iuolable  matter  (of  20)  ii  digested  with  heat  in  dOiite  nitrie  or  hydrv- 
chlorie  a«id,  aad  the  whole  thrown  upon  a  Alter.  The  lilin  whieh  tcnaiM  on  the 
Bltcr  ig  wwhed,  if nited,  and  weighed.  The  liiae,  mafneaia,  and  phmphorie  acid,  but 
be  dc'^omiacd  ai  alieadr  poiated  ont. 

22.  I  bare  endoarored  to  aicertain  iTBrnriale  oT  ammoBia  be  pretent  in  fnano,  by 
evapMUing  ilf  walerj  mIhUob  to  drfneH,  and  iDfaiiming  the  midnum,  but  I  hare 
aerer  obtained  a  Mtiefketarr  portioD  of  *al  amnmniae ;  and  therefore  1  am  incliaed  to 
tUok  (here  ii  little  of  it.  The  quantity  of  chlorine  lobe  obtained  Irom  guano  ia  tooin- 
eontiderable  to  lead  to  a  (•tpictea  of  lU  preaeace,  eioepl  ia  CMBbtnation  with  lOdiBU 
aadpMaMion.  Phoaphate  of  aoda  b  alM  a  donblTal  prodnet— bat  irpre8eBt,itm>Tbe 
•btained  frau  th«  taline  inatleT  (of  30),  hf  aeidablliif  it  with  nilrie  add  i  preeipi^ 
tiog  flm  with  nitnte  of  barytea,  neil  with  nitrate  of  ailfer,  tailing  eare  to  ase  no  eK- 
een  of  tbete  two  ra-vrnta,  then  anpertatorating  the  reiidanm  with  anuoDaia,  aad  ad- 
ding acetate  of  magneiia,  when  the  characteri«tic<ton(>  pbotpbale  of  thii  eankriwoU 
tail,  in  ea«e  pho*phaie  oT  Mda  be  pr»ent. 

B;  the  precedia;  train  of  mearcbei,  all  theoonititDentiorifaiiettnplnpTadnetiDar 
be  ezactl;  diientangled  and  eatimated ;  bnl  they  maaifeallT  require  mneb  care,  patieae^ 
time,  and  deiteritr,  and  alao  a  delicate  balance,  particnlarlr  in  uaing  the  appropriate 
apparaia*  for  geaeratin;  Ibe  potential  nmnwaia,  and  for  neaanring  the  whole  of  thia 
Tolatile  tnbetanee  leparated  in  the  aereral  alepa  of  the  proceaa.  It  ma;  be  eatilr  ca- 
aginad  how  little  eonfldence  can  be  repoaed  in  manj  of  the  analraea  of  gaaiM,  liamt^ 
I  fear,  too  ollcn  with  the  view  of  pnmotiag  the  aale  of  an  Indinerent  or  even  apniioai 
aniele  of  emnmeree. 

■  A.  I  shall  now  glre  in  detaG  mr  analytieal  reaolts  upon  three  difierenl  aanplea  of 
a  0ood  South  American  goano ;  and  next  the  general  reaolta  upon  three  aampka  of 
African  and  Chilian  gnanoi  : — 

1.  Guano  from  BoUria,  impoiled  b;  the  Harr  aad  Aaae.  Thia  aample  vaa  takea 
br  myself,  as  an  avenge  ont  or  aereral  baga  in  the  lighler,  before  the  cargo  was  landed 
nle  fellow  bruwa  color,  drj,  paitly  pnlreralent,  paftlr  e^ereted,  in  amall  Inmpa, 
with  a  few  amall  fragraenl*  OC  franile  iaieraperaed,  and  which,  being  obrioaa,  wera 
aepaiated  prior  lo  the  aaaljaia.  SpetUc  gravitr  «  tlM  pulTcnlent  portioo  witboat 
tkepnaite,  1  Mt  «f  the  coacretionB,  l-6fi|mean  1-63.  Water  digeated  «•  the  fonaar 
portMn  is  Dcatial  to  Utmas,  that  oa  the  biter  U  faintlr  acid. 

2.  100  paru  loae  8-9  bf  the  heat  of  boiling  water,  aad  exhale  ao  amwaia.  Whea 
ligcated  and  triturated  with  Mid  water,  SO-S  parta  duaolve,  and  69-5  are  obtsised  after 
drying,  at  ilV  F,  Of  those  30-S  paria,  6-S  are  therefore  water,  eaaily  geparafale,  aad 
S4'S  parts  are  solid  matter. 

.  3.  100  partf,  ntiiedwith  9  times  their  weight  of  water,  aitd  BO  of  lime,  being  distilled 
in  an  alembic  connected  with  the  five-globe  condenser,  Ac.,  afforded  exactly  4-2  of  am- 
monia. 20  grains  in  fine  powder,  along  with  200  id*  a  mixtare,  conaifting  of  2  parta  of 
dry  lime  and  1  of  hydrate  of  soda,  were  gently  ignited  in  a  coisbaation-tobe  coaaeciad 
with  the  anmoniB'Condeniing  apparatus,  aad  they  prodaccd  4'30  grains  of  amioni* — 
etaivalent  to  21-Sfi  bom  100  graini  of  the  gaaao.  Thus  only  4-2  per  cent,  of  amDMaia 
were  ready  formed ;  while  I7-0&  luriced,  ao  lo  speak,  ia  their  asotiicd  element*. 

From  it*  ■•pect,  and  ha  want  of  astmoDiaod  odor,  tkia  gnaao,  the  firat  cargo  i«> 
eeired  fiom  Bolivia,  waa  inagined  by  the  importera  lo  be  of  bad  quality;  and,  aceoid- 
inglr,  my  ytrj  favMiable  repent  tf  its  aaalyds  surpriaed  them  not  a  little,  and  ratba 
onaeltledlbelitllefUthlliey  at  that  liaBe(JaBuarT,  1843)  bad  iachemialry.  Bntahont 
a  fortnight  aAer  the  dale  of  my  report  they  received  a  letter  frumPem,  appriztait  tbeta 
of  the  excellence  of  thai  cargo  of  BoliTian  guano,  and  of  its  being  prized  by  tne  Auieri- 
eans,  aa  poaseaaiag  fertiliiing  powers  in  a  pro.eniiBeiit  decree.    I  cooaider  this  gnaao, 

w  already  detailed,  and  waa  fbaad 

I.  Urea         .....  5-00 

S.  Bnlphate  of  potaah  ...  T>90 

3.  Chloride  oT  sodium  ...  B*00 

4.  Bipbosphate  of  ammonia          -   -           -  0*00 
B.  Oxalate  of  amnoaia        ...  O-W 


b,j,„...„  Google 
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In  thcfc  unnwDiaEiI  nlti  Acre  ire  oal;  l-flOpsrts  of  unmoDia;  bnt  I  obtained  S'5S 
grains  in  dirtilliog  the  solubte  matter  of  100  gntinn  of  the  ^ano.  The  remalniog  0-9 
parts,  Iherefere,  must  hare  proceeded  tmm  (he  partial  decompMition  of  (he  urea  dnring 
the  long  ebulUtion  necessary  to  extract  ererj  particle  «f  RDunoiiia,  ID  distilling  iba 
guano  along  vHb  lime. 

ni.  The  iatchMi  matter  "69-B  p«rt»,  vbj  found  to  consiat  of— 

1.  SUica 2-29 

2.  Sobphoiphata  of  lime  •  -  -  -  -      9-00 

3.  Fhoiphale  of  magnesia  and  »ininnai^  ...      I-2(» 
i.    Urate  of  ammonia         ......    ID'S? 

6.    Undefined  acotised  aifaaic  n]aiter,«irordingiwithlheI4parta 

of  uric  acid,  hj  ignitku  with  hTdntte  of  Mda,  17-06  paiU 

of  ammonia 41-73 

ThiF  t^nlt  a«  to  the  large  proportion  of  organic  mntter  in  the  dried  Insolnble  residu- 
«m  w>*  verified  by  l^iting  a  fiven  qnanlilf  of  it,  when  it  was  found  ro  loge,  oQt  of 
BB-S  parts,  67;  eorreaponding  to  the  15-27  nrateof  ammonia,  4 1 -73  of  ondeSned  organic 
tnatler,  and  O'OS  c^  ammonia,  in  the  double  mattnesian  pbosphnte.  In  the  urate  and 
dOnble  phosphate  are  1-35  of  amntonia, which, -with  the  2-iC,:Btikt  3-9  parts;  the  otbet 
0*3  peril  may  be  traced  to  the  urea. 

Ai  these  resnlts  differ  »ery  eoniiderably  in  many  respects  from  those  of  the  analyso 
nude  by  respectable  German  ehemisU,  1  was  earelnl  to  Teriff  Ihem  by  manifold  vaiia. 
tiona  of  the  process,  as  follows  : — 

1.  The  soluble  matter,  with  uoif  reaction,  of  100  parts  of  the  lutnpi  of  the  Boliriu 
guano,  was  examined  by  per-acetate  of  iron  and  ammonia,  for  phosphoric  acid,  and 
afforded  4  parts  of  i(,  which  is  more  than  had  been  fonnd  in  the  neutral  pnlverulent 
gaano.  After  the  phosphoric  acid  was  feparatrd  by  that  method,  chloride  of  calciun 
gave  no  clond  with  the  lillerifd  liqaor,  proving  that  no  oxalic  acid  was  present  in  thess 
nodnles.  The  washed  inroloble  nmlter,  when  gently  iKniled,  and  treated  with  dilnte 
nitric  aeidiaHorded  no  eflVrvescencewhateter,  and  therefore  ihowed  that  no  oxalate  of 
lime  had  been  pretent,  for  It  would  have  become  a  carbonMe. 

It  ia  necessary  to  determine  from  time  to  time  the  quantity  of  ferric  oxide  in  tiia 
acetate  or  nitrate,  a«  it  is  liable  to  be  deposited  from  the  solution  when  this  ii  kepi  for 
tome  time.  -  If  this  point  be  not  attended  to,  serious  errors  would  be  commilled  in  the 
estimation  of  the  phosphoric  acid. 

2.  The  quantity  of  uric  acid  wa«  verified  by  several  repetitions,  and  found  to  ba.ld 

3.  The  andeflned  organic  matter,  when  deprived  of  the  uric  acid  by  prolonged  diges- 
tion with  week  borax,  being  subjected  [o  ignition  along  with  bfdrale  of  soda,  yielded 
the  qnanlicy  of  ammonia  requisite  to  constitnte  the  whide  lum,  that  producible  from  the 
nric  acid  also  being  taken  iota  account. 

4.  The  little  lamps  of  the  guano  afforded,  by  distillation  along  with  qoicktioie,  5*23' 
'  per  cent,  of  ready-formed  ammonia,  probably  from  the  uric  acid  having  been  partially 

detomposed  by  the  moistare  which  had  caused  them  to  concrete.  It  i#  a. curious  fact, 
that  the  solution  irf'tiomx,  from  being  of  an  aliialine,  becomes  of  as  acid  ts^ctien,  aRer 
digestion  with  the  Bolivian  guano. 

6.  For  distinguishing  and  separating  the  soda  salts  from  those  of  potash,  I  tried  tha 
■ntimoniate  of  potash,  according  to  Wackenrader's  prescription,  but  I  found  reason  to 
prefer  very  moch  the  erystelltied  wila-ehlaride  of  platinum,  for  that  purptise. 

From  another  speciman  of  the  Bplivian  gaano,!  extracted  3'6  per  cL-of  the  ammonia- 
phoaiAale  of  magnesia. 

B.  A  sample  of  gnano  IVom  the  Chinehn  islands,  of  nearly  the  same  light  color  •> 
the  precediag,  and  the  same  dryneii,  l>eing  an  early  importation  of  230  tons  in  the 
present  year,  «u  snbiected  by  me  to  a  careful  analyid*. 

1.  The  solution  m  water  of  (his  gnano  had  an  alkalia*  reacttoB  fVom  caibonate  of 
anunonia,  wliich,  being  neatryized  by  teat  acid,  indicated  0*34  per  cent,  of  ammonia, 
einivaient  to  about  1  of  the  smelling  sesqui-carbonate. 

2.  Of  tJiiE  gnano,  41  per  ceal.were  aolable  in  water,  and  53  per  cent,  renaioed,  after 
drying  at  a  heat  of  212-'  F.    Of  the  above  47  pans.  8-5  were  moistare  in  the  gnano. 

3.  The  solntion  being  acidulated  with  nitric  acid,  was  treated  with  acetate  of  barylea, 
in  a  qnaoiity  equivalent  to  the  sntpharic  acid  present,  and  it  afforded  12  parts  of  sul- 
phate of  barytes.  With  the  filtered  liquor,  TOO  water  grain  measures  of  ferric  acetate 
weieBiiediaad  Iheiramaionia  in  excess  i  19-9  partsof  washed  and  ighitedsub-phoiphate 
of  iron  were  abiaiMd,  from  which  deducting  S-S  parts  present  in  the  seetale,  B-7  r6- 
min  at  the  qaanlitrof  phospbonc  actdt  bst  0-7  of  acid  produce  )3-2A  of  bi-fibo*- 
^i«lc  uf  ■wmonia,  wUoli  omtain  oiUy  !•&  of  aBmoDia,  coiMned  wltH  0-90  of  w«ter» 


pu 
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or.itt  clemente.  From  tbe  alkaliae  tieem  in  the  gnuo,  tbere  emn  he  bo  doBM,  hnr- 
ever,  that  It  contained  the  (ab-phoaphite  (./cand  m  iitt  %riM  of  Canitora),  and  not  tlu 

ii-phospbate  ol  that  ba^.  la  thig  case,  9-T  ot  acid  produce  14-32  of  dr;  saline  com- 
pound, containing  4-62  ot  ammonii,  wbich,  with  the  0-34  oT  ammonia  in  the  cubcnalc, 
conatitate  a  sum  ot  4-96.  To  the  liquor  freed  from  the  phoaphate  of  iron,  and  acidu- 
lated irith  nitric  acid,  acetate  of  lime  being  added,  3-33  parti  of  oxaiale  of  thii  but 
were  abtaloed,  wbich  are  eqiuralent  to  3-23  oxalate  ammonia,  containing  0-89  of  am- 

4.  Nitrate  oT  lilver  nov  produced  IVom  the  filtered  retidual  volntion  8  parti  oT  ehlo> 
ride,  oorreapaading  to  neailTS  of  tal  aii)ma«iM,iriiicfaeoti(aiB  nearly  D-BS  of  ammonia. 

5.  The  53  parU  uuolnble  in  water  urere  digested  with  weak  Mlntion  of  bom  at  a  bul- 
iiig  heat,  throws  on  a  itter,  and  the  niic  add  being  precipitated  ftom  tha  filmte  ij 
meau  of  a  little  hrdroehlarfe  acid,  waibed  and  dried,  wai  fomid  to  weigh  13-5  part). 
There  were  left  on  the  Slier  36-0  parU,  dried  at  2J^  F.,  m  that  3  parti  oT  wlnUe  or 
fanie  matter  had  paned  throogh  the  filter.  These  36-fi  part*  loM  br  ipiitioD  onlr  9-7 
parti  la  organic  matter,  became  white,  and  afibrded  a  Tcry  faint  efferreaeenee  with 
hrdra-eblorie  acid,  gbowing  that  a  Terr  li"l*  oxalate  of  lime  had  been  preienL  1-2S 
parti  ofiilicB  were  len  after  the  action  of  the  acid.  Tothe  aolutiBn  of  the26-6&pan^ 
tnlpbarie  add  was  added,  and  the  mixture  being  heated  to  eipel  the  hjrdro-chloric  add 
and  the  excew  of  the  aulphuric,  the  reaiduar;  matter  wm  digeited  and  waihed  with  di- 
tnte  alcohol,and  thrown  on  a  filter;  the  lolution  of  magneaia  pasaed  throog'^i  while th* 
mlphtte  of  lime  remained.  After  ignition,  thii  weighed  27-9  part),  equivalent  to  22  of 
nib-phoipliBle  of  line.  On  inpersatnrating  Lhe  filtrate  with  ammonia,  4-9  part)  of  the 
Bagaetian  ammonia  phoaphate  were  predpitated,  containing  0.32  of  ammonia.  With 
tbe  13*5  parts  of  uric  acid,  1-23  of  ammonia  had  been  originaJQycoaibiued,forming  14-73 
of  titale. 

S.  20  graini  of  the  dry  guano  afforded,  b;  ignition  in  the  comtnution-tube  along  wilti 
SOO  grain)  of  the  mixed  lime  and  hydrate  of  loda,  4-169  of  ammonia,  which  correapood 
to  tS-66ia  100  parts  of  the  dry,  or  to  16-244  in  the  natural  itate;  leavin|;  therefwe! 
part)  for  the  quantitr  of  potential  ammonia,  or  of  ammonia  produdhli  inm  the  de 
composition  of  its  azotiied  organic  natter.  Tbii  gntino  ii,  therefore,  well  adapted  to 
promote  permineoUr  the  ferUlitj  of  a  «ail.  It  field*  b^idei  to  ^cohol  a  airt^b 
quantity  of  urea,  which  I  did  not  tbiok  It  worth  while  to  detcnuae  quantitivelr,  and 
fi-om  whieh  undoubtedly  a  portion  of  the  ammonia  proceeded,  la  the   "    ~    ' 

7.  100  part)  afforded  by  diatillalion  with  milk  of  lime,  10-2  of  ammon 
B.  The  total  eoaititaenti  of  that  guano,  beinc  tabniated,  are — 

I.    Matter  loluble  in  water  .  -  .  47-00 


1.    Snlphate  rf  poUah,  witli  a  Kttle  Milpbate  of  loda 

6-00 

S.    PhoeiAate  of  ammotda 

14-32 

4-62 

1-00 

0-84 

S.    Sulphate  of  ammonia 

8-00 

0-90 

T.    Water 

e-BO 

«.    SoIaUeefgwile  matter  and  urea 

e-fl5 

n.    Hitler  iBKilnble  in  water 


l-XS 


X.  Dndeflned  organic  mattcf      -  .  .  .  o>bs 

8.  Urate  of  ammoiuB I4-78 

4.  Oxalate  of  lime  .....  i-oot 

6.  SDb^boapbate  of  lime  ....  as-oo 

4.  Pho^fcate  of  magneaia  aad  aiuuiiwia  •  -  4-N 
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Tbe  remajoing  1.2S  of  adMl  aMUMBia  may  be  lUrlr  braMd  to  Oe  partial  deMHpnri 
boa  of  the  vr«a  duiinc  the  diatillation  with  Uata ;  whnaaa  Ike  6  pw  cent,  vt  patwual 
a—KWiia  pioeeeded  fiwn  the  traniflxmiaa  dawpaaiHoB  of  tha  ada  add. 

C.  JFoUa(«dgMM^a«HFen,ineakedi^eeca,tha.la|wn*HTlhia,panBe),nli»- 
tanperaed  with  whhe  •irealn.  Thii  gnano  was  aoueirtiat  deaae  for  a  pore  ipeeimei. 
hanac  a  fpedlc  gravity  of  1-7.    The  tnaolnUo  Batter  afforded  brdigeAioairiih  bom 


wtitT,  1M  Ictt  thwi  £5*S  per  ct.  of  pale  j^krw  nrie  add ;  9  of  other  ecmbnitiUe  orgatue 
mtlter,  and  ISof  eanhr  matter;  eonsisting  of  sitiea,  8-S|  phosphate  of  rn^nesia  and 
atttraonia,  6'9;  and  anlf  5  of  inb-pbcMptaale  of  lime  or  bone  earth.  It  lost  10  per  cent, 
when  dried  in  a  heat  of  212°  F.  The  rsnamlag  30-8  parte  aoluble  in  vater,  had  a 
strong  arid  reaetion,  and  afforded,  by  feirie  acetate  and  ammonii,  6  of  phoiphoric  aci^ 
equivalent  to  9-T  of  crratalliicd  bi-phiMphale  of  ammonia,  oAcr  acetate  of  barrtei  had 
aeparated  the  (rB>phnric  aeid.  No  IcMthan  IT  parti  ofehloride  of  ailTcr  were  oWained, 
bf  precipitating  with  nitrate  of  lilTer  the  Uqnoi  filtered  fh>ffi  the  phosphate  of  iron,  and 
■eidtilated  with  aitrie  acid.  As  the  prtseat  itaa  aceidental  sample,  and  not  an  a*n«ge 
otlMj  importation,  I  did  not  proaecats  the  research  ftlTther. 

D.  CAtBcAo  guano,  of  a  somewhat  darker  color  than  the  preceding,  and  alkaline  r«- 
attion  t  apedfie  [niiTitjr,  1-61.  Digested  with  water  and  atrained,  M-TS  parts  remained 
after  dnrins  it  at  21^  F.  The  solatlan,  eraporated  and  dried  also  at  212°,  afforded 
3I-2B  or  •aline  matter.  Thti  aaline  mat*  being  nixed  with  fbnr  fifths  of  its  weight  of 
staked  lime,  nine  limes  its  weight  of  water,  and  dfalilled,  afforded  of  ammonia  14-28 
per  eeot.  Some  ehemisti  have  preioribed  potaib  instsad  of  lime,  for  separatiag  the  am- 
monia in  diatillalton ;  bat  no  person  of  intelligenee  who  has  made  the  expoimeal  once 
will  ebooie  to  repeat  tt,  because  the  potash  forms  with  the  organic  batter  of  the  gvano 
a  Tiseid  componnd,  thai  froths  up  lilie  a  mass  of  soap-babUes,  and  coming  over  with 
the  vapors,  obatneU  and  Titialea  the  resnh. 

2.  When  dried  altogetbCT  hj  a  steam  heat,  )00  parts  lost  1!  in  molttnre  i  whereas  bf 
eraponliag  and  d*7in§  the  tolable  natter  bj  Itself,  the  loss  anoaiited  to  16'3,  no 
donbt  by  the  dinipntion  of  sobm  of  the  ammoniacal  salti ;  for  100  parts  of  the  endre 

Sana  aSbrd,  by  diatillatfon  with  noickUme,  9  parts  of  amnoaia,  and  by  the  tnns- 
ming  deeompoaition  with  hydrate  <^  tod*  and  lime,  IS-2S,  indicating  7-3IS  of  poteaNoJ 
aamonia,  in  addition  to  the  9  of  ready  fbrmed.  The  Insolnble  mntter  of  100  parts 
afforded  to  boras-water  a  solntion  containing  I6-Bof  nrie  acid,  corresponding  to  ]S  of 
vnx»  of  ammtmia.  There  remained  on  the  filter,  after  drying  it  at  212°  F.,  only  SB-B 
parts)  so  that  abo«t  6  parts  of  solvUe  organie  natter  had  paned  through  the  flher  la 
the  borax  water.  These  33-8  eonsieted  of  sabphosphate  of  lime  17,  nagnetian  phoa- 
phate  of  ammonia.&'S,  silica  0-7,  and  combastible  organic  matter  10-6. 

The  ammonia  in  tbes<dnble  portion  was  in  the  state  chiefly  of  phosphate  t  there  was 
merdy  a  faint  trace  of  oxalate  of  aauDonia. 

£.  JffTican  Gtumo. — Among  the  many  samptee  of  African  goano  which  I  have  had 
oecarion  lo  analyse  for  the  oBporters,  none  has  contained  any  appreciable  qnantily 
of  nric  aeid,  or  by  coaseqaencs  of  potential  ammonia.  The  best  afforded  me  10  per 
cent,  of  ready-formed  ammonia,  ciiiling  diieSy  in  the  state  of  a  phoaphalc,  though  they 
all  contain  carbonate  of  ammonis,  and  have  of  cooaequence  an  Valine  reaction.  The 
said  sample  contained  21-5  of  moislore,  sepaia.ble  by  a  heat  of  212?  F.  Its  specific 
gravity  was  so  low  as  l-ST,  in  eonseqnence  of  the  lai^e  proportion  of  moistore  in  it. 
It  contained  23  per  cent,  of  snbphosphale  of  liqe,  3  id'  magnesian  phosphate  of  am- 
noaia,  I  of  eilica,  and  1-5  of  alkaline  snlphate  and  mnriate.  The  remaining  50  parts 
consisted  of  decayed  organic  matter,  with  phosphate  orHajiiiania,aiid  a  little  ea/boDnle, 
equivalent  to  half  a  grain  of  ammoniR,  which  is  the  largest  quantity  in  snch  gnanoe. 
Other  AfHcaa  gnanos  tuve  afforded  from  24  to  36  of  moislure,  no  uric  acid  j  no  po- 
tential amiDonia;  but  decayed  organic  matter!  from  5  to  7  of  ready-formed  ammonia  in 
the  state  of  |Jiospfaate,wilh  a  little  carbonate)  from  25  to  3S  percent,  of  sabphosphate 
of  lime ;  0  or  6  of  the  magnesian  phosphate  of  (immoDia ;  more  or  less  oialales  from 
the  deeotnpoaitfon  of  the  nric  acid,  and  3  (o  0  per  cent,  of  fixed  aUcalinc  salts. 

F.  TheCAi/tonOttonogathered  onthe  coa8t,already  advertedto,containedaremari[a'  ' 
ble  proportion  of  common  salt,  derived  probably  from  the  sea  spray. 

The  fallowing  is  the  general  report  of  the  chemical  examination  of  icventl 
samples  of  gnano,  wliich  I  made  for  Messrs.  Gibbs  of  lAinioa,  and  Messrs.  Myers  of 
Liverpool : — 

"  In  these  rarioos  analyses,  perfbrraed  with  the  greatest  care,  and  with  the  aid  of  the 
most  complete  apparatus  for  both  inorganic  and  organic  analysis,  my  attention  has  been 
directed,  not  only  to  the  constitnents  of  the  gnano  which  act  as  an  immediate  manure, 
but  to  those  which  are  admitted  by  practical  farmers  to  impart  dniable  fertility  to  the 
grounds.  The  admirable  tcsearches  of  ProfeMoi  Liebig  have  demonstrated  thai  Azotz, 
the  indispensable  element  of  the  nonrisliment  of  plants,  and  especially  of  wheat  and 
others  abounding  in  gluten  (an  txotized  product),  must  be  presented  to  then  in  Ibe  state 
of  aninmia,  yel  not  altogether  ammonia  in  the  pure  or  saline  form,  for,  as  such,  it  is 
too  readily  evaporated  or  washed  sway;  but  in  the  dormant,  or  as  one  may  say,  in  the 
pottatiai  condition  in  contradistinction  from  tbe  aclttiU.  Geniune  Peruvian  and  Boiivian 
guanos,  like  those  which  I  ba.ve  minutely  analyzed,  surpass  very  far  all  other  species 
of  maaare,  whether  natural  or  artificial,  in  the  quantity  of  pelnUial  ammonia,  and, 
tlierelbre,  in  the  pemaaeney  of  their  action  npau  Ifae  roots  of  plants,  while',  in  conse 
fuence  of  the  ample  fUat  of  actnal  uomonia  which  the;  contain  ready  fumed,  they 
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oOMidenbla  portioo  cd*  the  tMtJied  orfaiie  nwUcr  in  vfU-pmerftd  goaao:  it  it 
Boarif  JB«(jRbis  ia  water,  bM  U  all  TolBlile,  tad  is  capable  of  pddiag  to  Ue  aoil.  Of 
Id  doir  deanaapMition,  naarl)'  me  third  of  iti  ve^ht  of  ammonia.  No  other  manara 
can  riral  thii  aaimal  likline  eonpwiDd,  One  of  ttit  laidaamplet'tf  gaaiui  afforded  me 
na  leM  than  IT  per  cent,  of  potential  atomvaia,  beaalcs  4i  per  cent,  of  Iha  aetaal  or 
read;  fonaad  i  othen  from  7  to  8  per  oeat.  of  amoainla  in  eacb  af  tkese  itatca  re 
■poMirel).  TheM  ^naooi  nbich  I  have  examiaed  are  tbe  mere  escrfstent  of  birdi^ 
and  are  qaite  free  froa  the  «aad,  eacib,  da^i  and  coannon  hIi,  reported  in  the  analfiea 
of  *<xne  ^nanoa,  and  one  of  Thieh  (nnd)  to  the  amoaat  of  30  per  cent.  I  Jbaad  mjaelf 
a  a  taniple  off  aano  fttuB  Ckile. 

"  The  Pennaa  faano)  moreoTeT,  eoniain*  fron  10  to  25  per  ceaL  of  pteaphate  «r 
lime,  the  lane  nilwUMe  a*  hoaeaaith,  bat  daborated  by  the  biidi  iata  a  polpr  eoft< 
■iatenee,  whielv  whUc  it  eostinaea  inaelnble  ia  water,  hag  been  ihaebf  rendered  mora 
raadilr  abaorbabia  and  digeitiUe  (so  to  (peak)  bf  Ibe  roots  of  rlaata.  I  bare  there 
fare  no  dooM,  tbat  by  the  jadieioaa  applieatiba  of  tbcM  genutBe  faaaot,  mif ad  with 
twiea  Mlhriee  their  weight  «r  a  otarlr  nr  calcareoasaoil,  to  convert  Ihcitphoaphale  of 
aaisoDLB  iota  phoaphate  of  lime  and  carboaale  of  anannia,  as  alao  to  dUnle  all  iheir 
aannoniaeal  eomponndi — aneh  eropa  will  ba  prodaoed,  erra  un  itenle  laada^  aa  tke 
hrmer  haa  nerer  raued  upon  the  moat  impiwad  soil  bjtlie  beM  or^arym  ^ 


the  Weat  ladJa  plaater,  gatira  wiQ  pc«ra  the  gtcUeat  born,  riree  it  eoBde«ae«  ia 
MvtaUe  aa<t  laeeetMJre  titape  the  maaoa  of  natorii^  fertility  to  hb  i   ' 
flelila,  a  benefit  it  haa  bag  eaaftDTed  «a  thapocnreatdittaku  afPeia. 

"  I  reapeetlnJlr  obaerrei  that  ao  wtalriia  of'  guno  hitberto  n  ade  pabUe  at  all  es- 
hibiti  the  Tahe  of  toe  ca^aea  referred  ta  abave,  «4iile  nooe  girta  the  qnantilT  of 
■Buwmia  doiiMuit  ia  the  aaoUcL-d  animal  matter  of  the  bir^  dapg,  which,  called  ialo 
aetirttT  with  the  aaadt  in  the  am],  beeanea  the  raoit  TalnaUe  of  At  eaaatitoenla,  a*  a 
Mtuce  of  pereanial  fcfttlilT.  In  the  detailed  aaeoant  of  taj  anf  lyaea  nt  thn  comida 
aKretiM(iwwFiwparinibrpBbI{Eatioa>,all  the  abore  ■Ulemenlawin  ba  laMgM 
Wtthia  the  aoope  of  general  comptabeuion.  J  (ball  alao  dcKribe  my  '  aaimoaia  geae 
rator,'  baaed  on  the  proecH  invested  in  (he  laboratocr  of  Prafeuar  L>big,  and  alM  wj 
'ammonia  metei,'  which,  together,  cui  detect  aad  meaaaN  one  haadredth  part  rf  a 
grain  weigbl  of  abeoluie  ammonia,  whether  potential  or  aetoal,  in  aajr  aaH^  of 

"  Meanwhile  the  followi^  maj  be  offered  ai  the  aTarage  mnlt  af  mj  aaaljaea  tt 
geaoine  gaano  in  reference  to  ita  agiienltaial  Talne : — 

"  1,  Azotized  animal  matter,  indnding  urate  of  rbhhoiiIb,  to- 
gether capable  of  nflbrding  from  8  to  16  per  cent,  of 
ammonia  by  slow  decompositioD  la  the  loU  -  -  SO  ' 

«.  Water 8  to  II  ' 

S.  Pboapfaateoriime     -•-  .  .  -ISto25 

4.  Phoaphate  of  ammonia,  anlphate  of  ammonia,  ammonia- 
pliaaphate  of  magneaia,  together  containing  fVom  0  to 
9  parts  of  ammonia  -  -  -  -  13 

ft.  fiiUceotu  (and  -  •  -  •  .  -    1 

100 
B  general  ffl 


itml,  BidfbTd 
V  1^  1843." 
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Odlaaher'i  aaalyaiB  of  a  bnnraiih  jtUn  (MM  ie  ■•  IbUawl      [aaa    top    of    next 

I  am  BBtUfied  from  ita  large  proportion  of  oxalate  of  anmoaia,  that  the  aample  thn 
analyzea  vbs  by  no  means  a  fair  of  narmal  specimen  of  grnano  ;  and  it  is  in  fbct  wMHy 
different  from  «1J  the  freih  aampies  which  bare  paised  Ihron^h  my  hand«.  Ii  ii 
dwcribed  as  "knobby,  beinj  mixpd  with  li?bt  laminBted  CTystalline  portions,  in  white 
grains,  from  Ibe  size  of  a  pea  to  that  of  a  pigeon's  efg-"  Harinr  some  hinpy  eoacre 
tkms  of  a  similar  aspect  in  my  possessioD,  I  snbmitted  them  to  chemical  examination. 

G.  1,000  grains  being  digested  in  boiling  water  and  strained,  afforded  a  nearly  color- 
len  solation:  This  was  concentrated  till  crystals  of  oxalate  of  ammonia  appeared.  Ii 
wai  then  acidulated  with  bydroehloric  acid,  to  protect  the  pbosphoik  acid  fhm  pre- 
eipitBtion,  and  next  treated  earefblly  with  a  solution  of  nitrate  <rf'lhne  eqairalent  to  the 
oxalic  acid  present.  The  oxalate  of  time  thns  obtained  being  eoDTerted  into  carboaMe 
weighed  BO-S  frrains,  corresponding  to  100  of  oxalate  of  ammoaia,  beiag  10  pereeat. 
•if  the  weight  of  the  gnano. 


-  IS-20 

OiBliteornianioDia            .          .          . 

.  17-78 

Oxalale  of  lime        .            .            .            - 

PhMpliBie  of  •mrDoato  ud  iMgowto 

PhMphaleonime    .            ^            -            - 

MorialeoT  ammonia 

•    X-35 

Chloride  of  sodium  (common  lalt)  . 

-    0-40 

Carbonate  oTlime 

-    1-60 

Sulphate  of  potaih 

Sulphale  of  loda 

Hamate  of  ammoaia 

•    1-06 

-    0-76 

-    4-31 

100-00        12-07 

Tbe  liqnor  filtered  from  the  oxalate  ww^n-ecipilated  by  nitrate  .' *  barjtei,  and 
aflorded  1 13  jnaiiu  of  lalpbale  of  bKryteanSS  (ulphnric  acid;  and  i'  t  Isit  filtrate 
being  mixed  irilh  a  ei*en  mninre  of  fenic  aeclate,  and  the  mixtore  ■nperaalii rated 
with  ammonia,  yielded  subphoaphate  of  iron,  eqniTalent  to  5  pn  cent  of  phoaphorie 
acid.  I  iiignted  with  beat  other  fiOO  graint  of  the  aame  gnmao  in  ■  weak  soiotion  of 
borax,  Gliirml,  acidulnted  the  liquid,  but  ofatained  merely  a  trace  of  Diic  acid.  It  if 
cdMT  therefrre  that  the  oxalate  of  ammonia  had  bees  formed  b  thie  goano  at  the 
expeoae  of  the  uric  acid,  and  that  iu  concreted  atale,  and  the  cryalalline  nodnlea  di«- 
•eminated  Ihron^h  it,  were  the  retail  of  tranaformation  by  moiiture  in  a  hot  climate, 
which  bad  agglomeritcd  il  to  a  denailf  of  1-75;  whereas  dea a  fresh  guano,  friaUe  and 
dry  Like  the  aboie,  ia  seldom  denser  than  i'65.  The  fOBDO  contained  only  3-33  of 
•nmonia ;  65  of  insoluble  matter,  53  of  earthy  pboaphales,  5  silica,  3  alkaline  salts 
(Sxed),  and  7  o^AOic  matter. 

Oulale  of  ammonia,  being  readily  washed  away,  it  is  a  bad  sabslilnte  for  the  tinita 
of  ammonia,  nrea,  and  aiotixed  aalmal  matler,  which  it  has  refdaeed.  Oellachor 
coold  find  no  nrea  in  the  gnano  wbkh  be  analysed;  »""«>■"•  proof  of  its  dit- 
integration. 

Barters  analysis  of  a  brown-red  gnano  is  as  follows  i — 

1.  Hnriate  of  anuDonia        -        -  ....      6-500 

2.  Oxalate  of  anmoDia        -        •  ....    ]3-3ai 

3.  Urate  of  anaraia 3-244 

4.  PhotphaU  of  ammonia    -.-....      6>400 

5.  Snbstaneei  roMmbUsv  was  and  lesin       .        .        •        •       :>600 

6.  Bulphala  of  potash  - 4-277 

7.  Salpbaia  of  Hda 1-119 

8.  PhoiphatB^fsoda  ........      6-281 

8.  Phoq»bale  of  time »-840 

10.  Phosphate  «f  ammonia  and  magnesia  ...      4-196 

11.  ComnoB  salt  ........     0-100 

13.  Oxalate  of  UiM 16-360 

13.  Alon^n 0-104 

14.  Sand  ioaolnble  in  aitrie  acid,  and  iron      ....      6-800 
16.  Loas  (wnler  aad  volalile  ammoaia  aad  nndafined  rasaaie 

matter) 22-718 

100-000 
T*elekel,in  hit  analysis  of  gnano,  states  7  percent,  of  oxalate  of  lime— a  regnltqntte 

at  Tarianee  with  all  my  experienco— for  I  haf  e  never  fonnd  so  mneh  as  2  per  cent,  of 

carbonate  of  lime  in  the  washed  and  gently  ^ited  insolnble  matter)  whereas,  according 

to  Bartels  and  Voelekel,  from  10  to  S  per  cent,  of  carbonate  ahoold  be  obtained,  as  the 

eqaiTalenti  of  tbe  proportions  of  tbe  oxalate  assigned  by  them. 

All  theseaDalyseiBTedefectiTemoreoTerinnotshowing  the  total  quantity  of  ammoiua 

which  the  goano  is  capable  of  giving  ont  in  tbe  soil  i  and  lince  itappears  thai  the  fi^hest 

guano  abounds  moat  in  what  I  hare  called  folaUiat  ai 

■eqnenee,  the  greatest  fentlitiag  virtae. 


,t,zec.y  Google 
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A  sample  uf  dMoyfd  darl-bromt  moiit  sfauio  trom  Chile,  being  emniD«d  u  abov* 
described,  for  oxalate  of  uDtnooia,  vaa  rotmd  to  ooaUin  noDe  ThAtaver ;  and  it  omtaiiMd 
lesa  tfafm  1  per  cent  of  uric  add 

H.  Ad  article  offered  to  the  public^  by  adnrtiMimeot,  M  FeruTiail  puno,  w»a  lately 
aeat  to  me  Cur  analysi*.     I  fouiu  it  to  ba  a  iporioiu  Gompoaitiaa ;  it  oooaiitad  of — 
1.  ComiDon  Mdt      ......    bs-o 

S.  Common  uliceooi  nnd    -  .  •  •  •  !B-0 

S.  Sulphate  of  iron  or  copperaa  •  .  .      t'3 

4.  Phosphate  of  lime  .....      4-0.  with 

5.  Or^ic  matter  from  b«d  guano,  Ac,  (to  girt  it  tmell)         i8-S 
(.  HoMtnre  -  -  .  -  -1-6 

1000 

Qenuine  guano,  wbeo  bomed  npoo  a  red  hot  (hovel,  leavea  a  wUte  ash  of  phoi' 
pbate  of  lime  aod  magncBi^ ;  irheriiM  this  factltioni  lubstaDDe  left  a  black  fused  oum 
of  sea  salt,  coppera^  and  saod.  The  apedfic  gravity  of  good  (resh  guano  is  seldom  mere 
than  l'6S,  iialei  being  100;  whereas  that  rf  the  said  ■nbetanoe  vM  so  high  ai  9-lT, 
produced  by  the  salt,  sand,  and  oopperaa, 

GUM  (Gomm*,  Fr.  r  Gmnni,  PfiaaxtutUtiiit,  OermO  :«  the  name  of  a  proximate 
legetable  produGl,  which  fonos  with  water  s  slimy  solution,  but  ia  issoluble  in  ale^o^ 
ether,  and  oils )  it  is  eoBTaned  by  stroai:  snlphortc  acid  into  onlie  and  mucie  acida. 

There  are  di  Tarieliea  of  gum  i  I.  gum  uabie ;  i.  gnu  Senegal  i  3  gum  of  the  cbeny 
•od  cither  ilone  fiuil  tree*  :  4.  nam  Iragaeanlh  ;  6.  gum  of  Bstsorai  i.  the  gum  of  aeeda 
and  root*.  The  Aral  Stc  spoDlaneoiuij  Sow  from  the  braochet  and  trtinhs  cf  their  trees, 
and  ■ometimn  from  the  fruili,  in  the  fonn  of  a  mucilage  which  driea  and  hanlens  in  the 
air.    The  lixih  kind  is  citracled  by  boiling  water. 

Qam  arabk  aad  gum  Senegal  consist  almmt  wholly  of  the  purest  gum  called  araUat  by 
the  Preach  chetMSteg  oar  nilive  frajt  treti  contain  aomc  ecremf,  along  with  anbinc; 
the  gom  of  Baasora  and  gmn  tragacanlh  consist  of  arahine  and  banorine. 

Gam  araiic  fiows  fran  the  acacia  arabita,  and  the  atatit  ttra,  which  grow  apoa  tbt 
banks  of  the  Nile  and  in  Arabia.  It  occurs  In  commeree  in  ih«  form  of  Nnall  pnta, 
rounded  upon  one  side  and  hollow  upon  the  otbcr.  It  is  traBsparenI,  wilhont  smell, 
brittle,  easy  to  pulverite,  sometiiDM  colorless,  sometimes  with  a  yelk  v  or  brownish 
lint.  It  may  be  bleached  by  exposure  to  the  air  and  the  ■nn-beains,  at  ihe  tcmpcntore 
itf  boiling  water.  Its  specific  gravity  is  I'SOS.  Moistened  gum  anbic  reddens  tiunui 
paper,  owing  to  the  pretence  of  a  little  supermaUle  of  liBie,  which  may  be  lanoTed  by 
boiling  alcohol )  it  shows  also  traced  of  the  chlorides  ot  polassinm  and  calcium,  and  Ihe 
aeeUle  of  potash.  100  parts  of  good  gum  conUin  70-40  of  araUne,  17-60  of  watO', 
with  a  few  per  cents,  of  saline  and  earthy  malteis.  Gum  arahic  ia  used  in  medidne,  aa 
also  to  give  lustre  to  crape*  and  other  silk  sIdSi. 

Gain  MMgal  is  collected  by  the  negroes  dnring  the  month  of  Norember,  litm  the 
acacia  itntgal,  a  tree  16  oi  SO  feet  high.  It  comes  to  as  in  pieces  aboni  the  liu  of  a 
partridRc  efg,  bat  tomeiime*  Utger,  with  a  hollow  centre.  Its  specific  gravity  it  1-436. 
It  consists  of  Sl-IO  arahinci  16-10  waterg  and  (h>D  2  to  S  of  saline  mattcn.  Tbe 
chemical  properties  and  uses  of  this  guin  are  the  sane  m  those  of  goia  aiabic  It  it 
much  employed  in  ealioo-pnaliag. 

Chtny-tnt  gam  consists  of  S2'  10  anUne  g  M-90  eoatina ;    IS  water  g  nnd  I  mIim 

Gbid  tragacoMK  i*  gathered  abotf  the  end  of  June,  from  the  attmrahu  tragarmOiM 
of  Crete  and  tbe  larronnding  islands.  II  has  the  appearance  of  twisted  ribands ;  is  while 
or  reddish  ;  nearly  opaque,  and  a  little  ductile.  II  is  diiEenll  to  pDlTCriw,  without  beau 
ing  the  mortar.  Its  specific  gratily  is  1'3B4.  When  plunged  in  water,  it  ditsolTca  m 
'  part,  swells  cousideraUr,  and  Ibrms  a  very  thick  uncilage.  100  parts  of  it  consist  at 
93-30  arabinc  t  33'30  baasorine  and  starch  ;  110  watert  and  frccn  2  to  3  pans  ofsaliaa 
matters.    It  is  employed  in  calico  printing,  and  by  shoemakers. 

Gain  nf  Banora  ;  see  Easbohike. 

Gam  o/i«e>fi,  as  linseed,  consists  of  fi2-T0antnne|  S6-1I  of  an  Inaolnble  matter  g  10-3 
water;  and  T-II  saline  matter.  Neither  bassorine  nor  eeiaiine  secma  to  be  pretent  ia 
seeds  and  roots.    For  BrUiih  Gum,  see  SraacB. 

GUM  SESINS.  [Gommt-Tiiiaa,  Ft.;  Sdiltimkant,  Geim.)  When  hidrions  ai« 
made  in  Ihe  stems,  bmncbet,  and  roots  of  cerlaiu  plants,  a  milky  juice  exndea,  whieli 
gradually  hardens  in  the  air  g  and  appears  to  be  formed  of  resin  and  estcntia]  oil,  held 
suspended  in  wiier  charged  with  gum,  aid  someiimes  with  other  Tegciable  maiten, 
toch  Bs  eoouiclione,  bassorine,  starch,  wax,  and  scTcial  saline  maltera.  Tie  said  eo>. 
Crete  juice  is  called  a  gum-re«in  ;  an  improper  name,  as  it  gives  a  lalae  idea  oT  the  aataiv 
of  the  substance.    They  are  all  solid  g  heavier  than  watery  in  gcoetal  opaque  and  hriittej 
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nuiT  tM«e  tut  lerid  (Mta,  uh]  m  itroog  tmell ;  their  oolonr  ia  very  varisble.  Ilie^  ire 
puiullr  Kilable  in  -wmter,  and  bIm  in  alcobol ;  itod  Ihe  aolution  in  the  foraiRr  (iquid 
■cldom  becomes  bvuporeDt  Aliiiatt  all  the  gum  resin*  are  medicioal  mbstancee.  and 
little  emplojed  in  the  arte  and  manuraetnrei.  The  killowiog  ii  a  list  of  them ;  SBsa- 
Ketida ;  gum  anunoniac ;  bdeUiem '.  euphorbium  ;  galbanum  ;  gamboge  ;  myrrh  ;  oliblt- 
Dam  or  ^nkinccDH ;  opopoiMX ;  and  scammoof .  Some  of  thoe  are  described  in  tliii 
work  under  their  peealiar  namei. 

ODMS.  Under  the  geoerie  Dime  Gum  eereial  luUlanen  have  been  claseed.  which 
differ  eHentially,  thgugh  ther  poesen  the  fallowing  propertisB  ia  cammoo ;  viz.  fonn- 
ing  a  thick  muolagiiKiui  liquid  vith  -water,  and  being  pr«cipitablu  from  thkt  aolutinn 
by  aleohol.  Properly  speakui^,  we  should  itjie  guma  only  vueh  gubataocee  aa  are  trans- 
fonned  iuto  moeic  add  by  lulric  add  ;  of  which  bodie*  there ^e  three;  1.  AraHm, 
which  constitutcB  almcat  the  whole  of  gum  arable ;  B.  Battorint,  which  tonus  the  chief 
part  of  ^m  tragannth :  aud  t.  Ctratifu,  which  ocean  in  cherry-tree  gum,  and  ia  cui- 
vertible  mto  gum  srabic  by  but  water. 

1.  Oqiu  arahic.  in  iti  ordinary  itate,  eontaina  17  per  cent,  of  water,  eeparable  from  it 
by  aheatott1!<>Fahr. 

S.  CherrT-tree  gum  oonuali  of  BS  per  cent,  of  aiabine,  and  S6  of  a  peculiar  gum, 
whmh  has  been  caUsd  OroaiNa.    Tbia  latter  eubatanoe  ia  otuiTertible  into  grape  tagat 
aulphuric  acid. 

iwing  nwmoir  upon  tUa  rubject  waa  pnhllahed  by  me  in 
the  Journal  of  the  Ra/al  Inatitnlion  for  October,  1B30,  Tt  contsina  the  reaults  of 
aereral  careM  analytical  txperlmenta,  aa  also  of  obeervationa  mAde  at  the  Boyal 
Ompowder  Worki  at  Wallham  Abbey,  and  at  aome  aimilai  eatabliahmenta  iu  the 
Beii^bourhood  of  London. 

OoKiwsfB  i*  a  machanioal  oambination  of  nitre,  aulphor,  and  charcoal ;  deriving 
the  inteniity  of  itt  exploaivenen  from  the  puriij  of  ila  conililuents,  Ihe  proportion  in 
lAich  Ihcy  are  mixed,  and  the  inllmac;'  or  the  admixture. 

1.  On  iht  niln. — Nl^  may  be  md'ilj  pnriBed,  by  aolntion  in  water  and  cryatalllza- 
lion,  from  the  muddy  panicles  and  forpign  Salla  with  which  it  is  usually  contain  mated. 
Ia  a  satnntled  aqneoni  sotution  of  nitre,  boiling  hot,  Ihe  tempenlure  ia  240°  F. ;  and 
the  relation  of  the  salt  to  its  aolTcnl  is  in  weight  as  three  lo  one,  by  mj  eiperiments  :  not 
Are  to  one,  aa  MM.  Bolt4e  and  Eiffaull  have  stated.  We  must  not,  however,  adopt  the 
genenl  l«n^nai;e  of  chemists,  and  aa}  that  three  parts  ofnilre  are  soluble  in  one  oT  boil- 
ing water,  since  the  liquid  haa  a  mueb  higher  heat  and  greater  solvent  powet  than  Itiil 
elpreraion  implies. 

Wat«r  at  6(F  dissolrei  only  one  fourth  or  iti  weight  of  nitre;  or,  more  eiictly,  this 
nlnrated  aolution  contains  21  per  cent,  of  salt.  Its  specific  gravity  is  1-1415  ;  lOO  parla 
in  volume  of  the  two  eanstilncnlB  occupy  now  97-91  parta.  From  these  data  we  may 
perceive  that  little  advantage  could  be  ^ined  in  refining  crude  nitre,  by  making  a  boUing- 
bot  taturated  solution  of  It;  since  on  cooling,  the  whole  would  concrete  into  a  moist 
nline  mass,  eonsiaiing  by  weight  of  81  parta  of  salt,  mixed  with  I  pan  of  water,  holding 
I  of  salt  in  solution,  and  in  bulk  of  l\  of  aalt,  wiih  about  I  of  liquid ;  for  the  specific 
gravity  of  nitre  ia  2-006,  or  very  nearly  the  double  of  waler.  It  ia  better,  therEfore,  lo 
nae  equal  weights  of  aallpetrc  and  water  in  making  the  boiling-hot  solution.  When  the 
filtered  lii^uiil  is  allowed  lo  cool  slowly,  somewhat  lea^  than  three  fonrlha  of  the  nitre  will 
(eparale  in  regnlar  cryetalB  i  while  the  foreign  salta  that  were  piesent  will  remain  with 
Ihlly  one  fourth  of  nitre  in  flie  mother  liqnor.  On  redissolving  these  crystals  wilh  hea^ 
in  about  Iwo  Ihirda  of  their  weight  of  water,  a  solution  will  result,  from  which  cryatallioe 
nitre,  fit  fbr  every  purpose,  will  concrete  on  cooling. 

Aa  the  principal  saline  impurity  of  saltpetre  ia  muriate  of  soda  (a  substance  scarcely 
more  aolubte  in  hot  than  in  cold  water),  a  ready  mode  thence  arises  of  separating  that 
aalt  from  the  nitre  in  mother  waters  that  contain  them  in  nearly  equal  proportion. 
Place  an  iron  ladle  or  basin,  pcrTurated  with  small  holes,  on  the  holtom  of  the  boiler  in 
which  the  solution  is  concent ratini.  The  muriate,  as  it  separates  by  the  evaporation  of 
Ihe  water,  will  fatl  down  and  fill  the  basin,  and  may  be  removed  from  lime  to  lime. 
When  (mall  needles  of  nitre  begin  to  appear,  the  solntion  mutt  be  run  ofl'  into  the  cry»- 
taltizing  cooler,  in  which  moderately  pure  nitre  will  be  obtained,  to  be  refined  by  another 
aimilsr  operation. 

At  the  Wallham  Abbey  gunpowder  works  the  nitre  ia  rendered  bo  pore  by  $i 
soTulions  and  crystal 1 1 zitiona,  that  it  causes  no  opalescence  in  a  solulion  of  n 
silver.      Such  eryslals  are  dried,  futed  in  an  iron  pot  al  a  temperature  of  from  000*  to 
600*  F.,  and  cast  into  moulds.    The  cakes  are  preserved  in  casks. 

About  the  period  of  1794  and  1795,  under  the  pressure  of  the  first  tnn  of  their 
revolution,  Ihe  French  chemists  employed  by  the  government  contrived  an  expeditious 
economical,  and  aufficiently  effective  mode  of  puriiying  their  nitre.  It  must  be  observed 
that  thi(  salt,  at  bronghl  to  the  gunpowder-work*  ia  France,  is  in  general  a  mach  enidtt 
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■rtidt  than  that  imparled  hiD  tbi*  tDoUtrf  than  ladib  It  ii  eKtMdtd  frM)  Ita 
nitroui  lalit  contaiocil  in  tba  mmtar-rvbhwh  of  old  boildiBllti  aapeciallT  tiaus  of  lb* 
kiwnt  and  fillhint  deieripiioaa.  Bf  ikrir  fomief  nwlboda,  tlU  Freach  could  doI  ra&a* 
Ilieir  nilre  in  1<h  lime  iban  ei^tat  or  tea  dayt  i  and  Ilia  aall  was  oblalneJ  in  great  lampii 
Tiry  diffieuli  to  dr;  and  divide  i  whcma  the  ae<r  proceaa  wa*  to  eaar  and  w  quick,  that 
in  Im  ttian  twrnly-rour  tioDi*,  at  one  period  of  praaarr,  the  cnide  aallpetrc  m»  M*- 
verted  into  ■  pure  salt,  brought  to  perfect  diyntn,  and  in  inch  a  atale  of  extreme  diTiuoa 
M  to  iiapersBde  tbe  operatioai  of  friodini  and  tiiUag,  wkeace  alto  eooaidenble  waate 

The  rollowin;  is  a  briif  outtioe  of  thit  metbod,  with  eertaia  inproretMBt*,  ••  aow 
praciiwd  in  iha  ettabli&Lmeal  of  the  MmUutratian  dtt  fnadm  tt  taUp»lr*»,  in  Fiaxe. 

■The  refiniD^  boiler  ii  ebarged  over  ni^lil  with  600  kilofravinca  of  water,  and  130C 
kikKrammn  of  laltpeth,  aa  dcliTemi  bj  Ute  NlpMriett.  No  mon  fir*  it  applied  tbM 
ii  adequate  to  cAect  theaolution  oTihti  Bnt  chaifaoTtaltpain.  It  maf  here beobtcrved, 
that  «ueh  an  article  eoDtaiu  neverat  deliqneecenl  aallt,  and  it  maeb  mora  aolnble  tbaJt 
pnrd  nitre.  Oa  the  DMrroir  morning  the  Arc  ii  inereaaed,  and  Ibe  boiler  ia  ehamd  at 
difierent  interrah  with  freih  doMt  of  ullpsire,  till  the  wh<de  amonnit  10  3000  kilo< 
rnnunra.  Dnrin^  lliear  additi«nt,  eire  ii  takea  to  Mir  Ihe  lb)aid  Terj  dilipstlj,  and  Ic 
tkim  off  the  frolh  at  il  riaet.  When  it  hai  Wen  fur  totne  time  in  ebuUiiioe,  and  when  it 
ma)>  be  pmaned  thai  the  tolution  of  the  aitroua  lalu  ia  eiTaeicd,  the  mnriate  of  anda  it 
Mooped  snt  fnmi  the  botlom  of  Ihe  boiler,  aad  oerlaia  affaaiont  or  intpenioni  of  eoH 
waierare  mnde  into  the  [ki,  toqaiekea  the  preclpiiaiioa  of  thai  portion  which  tbe  boiliag 
Biotion  may  haie  kept  alloaL  When  an  mure  ia  fonod  (olali,onebilo!irBmma  of  Flaaden 
flue,  diuolTcd  ia  a  luffieienl  qiianiilT  of  hot  water,  il  poured  lata  the  boiler ;  the  aa- 
tan  ia  thoroughly  worked  toiKtber,  Ihe  frolh  being  tkiinmed  olT,  with  teieral  tuceetaiic 
mapeiaiiin*  of  cold  water,  till  400  additional  kilofiaiHMt  1mm  been  inundoeet^  camai- 
tntins  •luqteiher  1000  kiloctuuDca. 

When  the  redaing  liquor  aflbrda  no  more  frolh,  and  it  grow*  petfeetlj  clear,  all  maaipi 
■latioD  mutt  eeaae.  The  fire  ii  wilbdriwn,  with  the  excrplioa  of  a  mere  kindling,  ao  at 
to  mainliiiii  the  lemperalure  lill  the  nexl  morning  at  about  S8°  C.  =  190-4  F. 

This  liquor  ii  now  Irantfened  b;  baad-ba«in)  inio  the  crfitalliitng  rewrroira,  lalciag 
care  to  diilurb  the  aolulioa  at  liille  at  poetible,  and  to  leave  ontouched  the  import 
maltpr  at  the  bottom.  The  cnnlentt  nf  the  long  crjitalliilnt;  ejatein*  are  atirred  b*clt- 
ward*  and  fnrwanli  wiih  wooden  paddlei,  in  order  to  quidtea  the  coolin*,  and  Iba 
ennsequent  precipitation  of  the  nitre  in  minute  crrilali.  Tbeie  are  raked,  a>  loon  ai  the; 
fall,  lo  the  upper  end  of  the  doubl; -inclined  butlom  of  the  crjstalliier,  and  iheoce  n- 
mored  to  the  wafhin*  chetta  or  boiea.  Bj  the  inceuant  agitation  of  the  liquor,  00  laife 
crytuli  of  nitre  can  poeiiblf  form.  When  Ihe  tempcralDre  hat  fallen  10  within  7>  or  8* 
F.,  of  the  apBrtmeal,  that  if,  afler  teveo  or  eiihl  houra,  all  the  laltpetre  thai  it  can  Tield 
will  have  beea  oblalDcd.  Br  meant  of  the  douUa  inward  dope  given  to  the  cryiullixer, 
the  tupernalant  liquid  i>  eollecied  in  the  middle  of  the  breadth,  and  maj  be  eaaili  laded 

The  laltpetre  it  ihovelled  out  of  the  eryitillizer  iato  Ihe  washing  chettt,  and  heaped 
np  in  Ihem  10  at  10  (land  about  lix  or  leven  inehta  above  their  upper  edgea,  in  oider  to 
allow  fur  the  inbtidence  which  it  matt  eiperiener  in  the  waabing  proceit.  Each  of  Iheae 
ehni*  bein^  thui  filled,  and  their  bottom  holet  being  elated  with  ploRi,  the  lalt  it  be- 
■prinkUd  from  Ihe  rule  of  a  watering-can,  with  tuccettive  quanliliea  of  water  taturated 
with  ealtpelre,  and  also  with  pure  water,  till  tbe  liquor,  when  allowed  to  run  off,  indicatea 
hj  Ihe  hrdromeler,  a  ialurated  tolution-  The  viler  of  each  inrUklinp  "^^^  *"  ""^''^ 
on  the  aatt  Tor  two  or  three  hourtg  and  then  il  maf  be  luflem  to  dram  off  through  th« 
plag-hnlea  behw,  for  about  an  hour. 

All  the  liquor  of  drainage  from  the  Aral  watering,  at  weU  aa  a  portion  of  the  aenndf 
it  set  aaide,  ai  being  considetablf  loaded  with  the  foreUn  lalti  of  the  nitre,  in  order  Iff 
be  evaporated  in  the  sequel  wilh  Ihe  mother  watera.  'The  lail  porlioni  are  preterre^ 
becauie  their  contain  alnuwt  nothing  but  nitre,  and  ma;  IhereTore  serve  10  wash  anMbet 
doK  of  that  talt.  Il  has  been  proved  b;  experience,  thai  the  qunntilr  of  waler  employed 
in  washing  need  never  exceed  Ihirlj-itx  inrinklingt  in  the  whole,  eonpoted  of  thna 
watrrin(s,  of  which  Ihe  first  two  eonaitl  of  fiTleen.aad  ihelatt  of  sixpolt  =  3  gallons  E.I 
or  in  other  words,  of  fifteen  tprioklingi  of  water  latnraled  with  nltpetre,  and  twentj- 

The  saltpetre,  after  re  ma  la  in;  five  or  six  dayl  in  the  washing  chesty  ii  transported  inIo 
Ihe  dr;in;  reaervoirs,  healed  hj  the  flue  of  ihe  nearest  boiler  i  here  it  is  stirred  np  from 
time  to  lime  with  wooden  shovels,  to  prevent  its  adhering  lo  the  bollom,  or  running  into 
lumps,  aa  well  as  to  quicken  the  drjing  procest.  In  the  course  of  about  four  houra,  it 
gets  eumpletely  dry,  in  which  slate  it  no  longer  sticks  to  Ihe  ihavel,  but  falla  down  into  « 
toft^wdet  bypreiture  in  tbe  hand,  and  is^erfeetlj  white  and  fulvenilenL     II  it  now 
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jHMd  ttniDflt «  WHi  tiere,  to  wparate  MnrttDaD  lump*  wfbraign  particle*  aeeldentanr 
'  Braaeat,  aad  l>  tbra  pMked  op  in  hmft  or  barral^  E^ea  ta  thr  ihortnt  wintpr  difi,  ths 
drfias  buin  maf  be  twice  charmi,  aa  aa  lo  dry  TOOVr  SOB  bflojiniinniea.  Bf  thii  ope- 
.  nlidB,  the  netl  produca  of  3000  kilajramme*  (3  toot)  thm  rcflMd,  amoanls  to  fhm 
'  ITBO  lo  ISOO  kilognemea  of  tcit  pan  sitn,  quite  reatdj  for  Ibe  nmDnfaeiDra  of  gnn- 

The  ntoilicr  vaicfi  an  next  cooMatM«d|' bat  iut* their  BUuiageniMt  it  i*  necdlcM  to 

Oa  reTiflWing  Ibe  abore  praam  m  paetiaed  at  pnunt,  il  ii  olgiiona  tbal,  te  meet  the 
nvolalloaarr  cdia,  iti  eoadnelan  mait  ban  ihonaaed  il  gntllj,  and  hare  bcoa  eonleut 
with  a  brid'  period  of  dniaa^ 

i.  0»lMt  n^iw.— The  ra^nr  aow  inpotM  into  ibi*  aoDntrTi  frnn  tbe  roleanie 
diuricta  of  Sieilf  aad  lialf,  for  oaf  iBa»aCMlarin  of  (Blpbarie  ileid,  it  mneh  pnrer  ihaa 
tbe  inlphor  obtained  bjr  artificial  heat  from  an;  varietiet  of  prrilei,  and  may,  therefore, 
bjr  timple  pnenaeB,  be  renderdd  a  fit  eoaatltaaat  of  tbe  beat  ^npowder.  At  it  ii  aol 
Uf  pttipoae  here  to  repeat  «bM  may  be  ftund  in  eamnlon  ebefntoal  compilalicnii^  I  ^aU 
wKf  mrthiogof  the  anbUatatka  of  tolphar]  •  proeeat)  noreover,  taadi  toomutdU  for 
Ihe  DBBnovdar-tnalfAr. 


Salpknir  oar  be  mM  «uily  aaalrwd,  e*e«  hy  tbe  aiaaalbeMrcr  himMlft  for  I  And  R 
Is  b«  aoluble  in  ow  tenth  of  ila  weight  oT  boiliif  oil  of  torpentine,  at  916*  Pahrmbeit, 
ftnniag  ■  ariuion  wbieh  remaini  dMr  at  I8(P.  As  il  eaola  to  the  atmoapherie  tenperm- 
lan,  beaatiM  crratalline  neadtea  farm,  whieta  waj  be  waibed  eaflleieBtlT  with  eolJ  aleo- 
kdfOr  erenM^  water.  The  ntnal  impwitiM  of  the  (ntphar,  wbieb  art  carbenaic  and 
wiplmie  of  tine,  mcfde  andealpbacetof  Iraa,  tidpbwat  of  araanie'and  *i1lea,  will  renaia 
nnaffeeted  bf  the  volatile  oil,  aad  iDajr  be  WparatelF  eUoiBtled  bf  the  enriotii,  tboDgb 
Mcb  aeptnruiiB  ii  at  Utile  practical  imporlaaee. 

Two  modea  W  iviaiaf  aal^Aur  Ibr  the  fnapowder  worta  have  beta  emi^arrd ;  the 
IrM  M  hr  faaton.  the  teeend  hj  ^atflladoa.  Sinee  the  eomtwitlble  nlid  beeonwa  u 
Inpid  aa  water,  at  the  t«nipera(ore  of  about  ZBC^  Fabrenheit,  a  readT  mode  ofeit  of 
jemoTing  at  ones  ib  denaer  and  lifter  impnritiea,  by  Mhaiilenee  and  skimminf.  Bnl 
I  BMf  take  the  libcrlj  of  obKrying,  tbat  tbe  Freneb  indting  pot,  as  daoribtd  ia  the 
clatentLe  work  of  MM.  Botl«e  and  Riffaidt,  i«  Hngalarl^  iU-eontiired,  for  tbe  fire  it 
kindled  right  under  it,  and  plafa  on  ilt  bottoai.  Now  a  pot  for  lubakienee  ooihl  to  be 
eeld  let ;  that  is,  ahonld  baTc  ilt  boitom  part  imbedded  ia  day  or  nuirtar  for  four  or  lix 
iaebn  up  the  ride,  nad  be  eipaeed  la  iLe  eiicolatiag  dame  of  tbe  fire  oaly  roand  il* 
miOdle  loae.  Iliii  arnngement  ia  adaMed  ia  DMar  fit  otir  great  chemieal  werka,  and 
Ulbund  to  be  Terr  adraalafwoDB.  Wiik  tndi  a  boiler,  jndicioatlf  beaied,  I  bdiere 
Ibat  CTvde  eulpkui  might  be  made  remarkably  pnret  wbcreas  by  directing  tbe  hnl 
•gainit  the  bottom  of  the  vewel,  the  eroditica  are  loaed  np,  and  iaeorporated  with  the 
paM.    See  RrtnmMTtou. 

The  tuipbar  of  eomaierce  ocenri  in  three  preraiting  colsrti  lemon  yellow  vergias  •■ 
4ne*>  dtrk  yellow,  awl  brova  yellow,  Aa  Uim*  ditfefeat  ihadce  neali  fram  the  differ- 
eM  degreea  of  heal  to  wJiieb  il  hat  been  cipot«9  ia  ila  oiigiaal  eitnclkin  on  the  ^real 
•eale,  we  may  thereby  judge  to  what  poial  It  nay  ilill  be  beaied  anew  in  tbe  refinery 
inciting.  Whatever  be  the  aetaal  Aade  of  the  cnde  •rikle,  the  art  of  the  refiner  con- 
aiil*  in  regslatjag  the  heal,  to  that  after  the  ^entioD  k  may  potteti  a  bnlhaat  yellow 
.hue,  ieciiniug  Mmewbat  to  green. 

la  teeking  to  acoompliih  Ibia  parpoae,  the  tnlphar  thonld  Brat  be  aorttd  aeeording  to 
itaihadati  aad  if  a  greeniih  Tarie^  it  to  be  pniifted,  tiiMe  lUt  kind  ha«  been  hut  lilile 
heated  in  iti  citractioa,  Ibe  fiiMoa  mar  be  urged  pretty  aiaarUy,  ut  the  ire  may  be  kept 
np  Ifll  eTerytkiag  ia  melted  but  the  nppermoat  layer. 

Salphor  of  a  atfong  yellow  tinge  eanool  bear  to  great  a  beat,  end  Iberrfore  Ibe  fire 
tfott  be  wiihdiBwa  wheoeTcr  tkrae  Ibnrth*  of  the  whole  bum  have  been  melted. 

BrowB-eoloied  brimatona,  baling  been  already  tomcwhat  aeorched,  thoutd  be  heaird 
at  little  at  pouible,  and  the  fire  may  be  removed  at  Boon  at  one  faiir  of  the  toet*  it 
fated. 

Inttead  ot  melting,  aeparaiely,  tulphun  of  different  ibadea,  we  ihall  obtain  a  belirr  re- 
tail by  fint  filling  up  tbe  pot  to  half  lit  capacity,  with  the  green isb-eahncd  aiticlr,  p'lllin* 
over  Uiii  layer  one  qnarler  Tolnne  of  ihe  deep  yellow,  and  Glline  il  to  the  brini  wiifa 
tbe  browa-oolcred.  The  fire  mntt  be  extingniihed  ai  aoon  at  tbe  yelliw  it  futrd.  The 
pot  mn>t  ihcD  be  doeely  covered  for  tone  lime;  aHer  which  the  li<thler  ini|nirilie«  wi';  ht 
found  on  Ibe  turface  in  a  black  frolb,  which  it  tkimmed  off,  and  Ihc  heavier  onn  >mk 
to  the  bottom.  Hie  lulphnr  Itaelf  uoet  be  left  In  fbe  pot  for  ten  or  twelve  hoiii»,  at'ier 
wliieb  it  it  laded  out  Into  the  erf  itallikiag  toxea  or  eatu. 

BiitillatiOD  aSbrdt  a  more  eompleta  and  very  eeonomiehl  meant  of  purXVine  Koiiilnr, 
wbich  vaa  fint  inlrodaeed  into  the  French  gunpowder  ettablishmenU,  when  ih>ir 
kaportatioB  of  tbe  bett  Ilatiait  and  fiieiliBu  Hslphnr  wu  ofeatroeied  1:^  the  Bri<iih 
mv]-.    Hem  the  (nlphtu  need  nol  eooia  over  dowly  In  a  tare  vaiior,  aad  be  depaaiied 
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in  I  paheralnl  km  caBfd  lowm)  for  ths  00)7  okjeet  of  the  refiiar  b  toMni'  vrct 
the  wbolc  of  the  pnra  nlpharJalo  hi*  eanAeBiIag  ebunber,  aad  to  leare  all  it*  eiWitic* 
u  thf  bodr  of  the  Ujll.  H«an  •  Krong  Ira  i*  avplied  to  rlcnle  a  den*er  man  of 
Tapon,  of  a  TellmriA  color,  which  V^f  <■**'  ^^  ^*  coiuleB*er,  are  depcailed  ia 
a  liqatd  *tale  on  it*  boUom,  vidlat  oaly  •  nw  liffato-  {wrtiele*  ■XtMh  tliein*el>e*  10  iba 
spper  aod  lalerml  saifkcei.  The  nflncf  Bost  thcriifbre  gire  to  the  beat  ta  thU  opera- 
lioa  Terj  eM*idenble  iateovtr )  aad,  at  aoiue  kaigfct  above  lit*  edge  oT  llie  boiler,  be 
*hould  provide  an  ioclined  idaRc,  which  BM)  IM  the  Itnt  ebnllilioa  A  tke  Mriphur  oeefw 
iov  iato  ■  laretr  reeipiaat.  The  coadentiac  Bhaaber  ihMld  ba  bat  eaowh  10  u*la> 
ttia  the  diitilled  *alpbnr  in  a  Said  ttate— an  obfcct  mmt  nai&j  proeared  br  le^dltK 
the  pipe*  of  ■erenl  di*tiUin)[  pot*  iaio  it )  while  the  eonfiaaitr  of  the  operatioD*  is  t^ 
mrtd,  Iqr  chaqpag  each  of  Um  Mffla  dl«Mic)r>  or  in  aaeertcioB.  The  heal  of  the  re- 
ceiver mMt  be  aenr  to  high  aa  to  bring  the  enljakar  to  a  linpj  eoiiti*leBcev  where^  iW 
color  i*  datkencd. 

In  tb*  Mblimatioa  if  lalphar,  ■  pet  eontainiag  ^oat  4  ewl*.  ean  be  weriMd  off  cat; 
•Me  in  tweatr-fbor  hoar*,  ftom  tbe  reqablla  ■olaation  of  it*  lenperatmi^  aad  the  p«^ 
oiatioD  of  an  JocUaod  ptane,  which  rattote*  to  it  the  aeeldcatnl  cboUitioa*.  Bet,  br  dia- 
tillalion,  *  patcoot*intna  Aillr  ten  ewt*.  to*.;  c««nplele  one  proee**  ia  aiac  hoar*  at  aatt, 
with  a  TCf;  eoatidefabie  aavi^  of  fliri.  Ia  tbe  fivoier  plan  of  procadam,  aa  iaterral 
noil  elapa*  betweca  the  eaaeetaive  chute*  i  bat  in  the  latter,  tbe  openiion  natt  b« 
eealiaaeM  10  preveot  tbe  appanta*  fmn  getting  eo(M  |  ia  •ablinatioa,  Boreover,  wbci* 
CMumnnleatioa  of  atmoiphine  air  to  tbe  caadcaaiRg  etaBber  b  inditpcBtable,  eiploaiva 
•onbailioB*  of  the  aalpharow  e«p«n  ftcqaeatlT  oecai,  with  a  eopioa*  prodaetHm  of  *>l- 
phnroataetd,  Bodeorre*po«d*M  watuof  Iheealpkmi  dbadeaatagc*  (Iraai  wUeh  the  dia* 
liUatorr  proe«M  it  is  a  great  iMaeara  eiempL 

I  thill  here  deteribe  brielf  tbe  fom  aad  dimonilua*  ef  the  diitiUing  apparato* 
«B*ptaT*d  at  Htieeillea  ia  panl^bf  aalpbat  Ar  tbe  national  gWRpowdci'  woriit,  which 
wa*  found  adequate  to  lappl;  the  waai*  oT  Napoleon'*  great  empire.  Tbn  apparataa 
eoneitt*  of  onlj  two  still-pot*  of  e«tt  iton,  Ibnned  like  the  large  end  of  an  tfB,  tmdt 
•boat  three  feet  in  diameter,  two  feet  deep,  and  aearly  half  an  inch  thidi  at  the  bottoik 
bat  maeb  Ihlaner  above,  with  *  horiiontal  ledge  fonr  inehes  broad.  A  pot  of  good 
<ait  iioa  i*  eapable  of  ditlUliag  1000  lotM  at  mlphar  befbc*  it  is  rendered  unserviceable 
br  Ihe  aelton  of  tbe  brimstone  on  it*  (ubatanee,  aided  b;  a  etroag  red  beat.  The  pot  it 
oovered  in  with  a  tlopiaf  roof  ef  nacoarr,  tlw  npper  end  of  whicb  ibati  on  Ihe  briehwort 
'  of  the  vaolled  doane  of  eondentalion.  A  Urge  door  ii  foimed  in  Ilie  muoorr  in  fhmt 
of  the  uoath  of  tbe  pot,  throogh  whieb  it  i*  ehoraed  and  cleared  onl ;  and  between  the 
Toof-spaee  over  the  pot,  aad  IM  cavity  of  the  Teali,  a  Urge  pastaac  it  opened.  At  the 
back  of  the  pot  a  «loae  atep  it  raited  to  prevent  the  enlpfaar  boiling  over  into  tbe  eot^ 
deuer.  The  vanlt  i*  about  ten  Aet  wide  within,  and  (barteen  feet  from  the  bottom  np  ta 
the  middle  of  the  dome,  which  i*  perforated,  and  cairiea  ■  chimoer  about  twelve  leet  faigb, 
aad  twelve  1^  diameter  inside. 

As  Ihe  dome  is  expaaed  to  the  cxpantive  force  of  a  slrmig  heal,  and  to  a  very  coo- 
■iderablc  preirare  of  guee  and  vapor*,  it  most  poeseai  greet  toliditr,  and  be  tbeiefon 
boaad  with  iron  strap*.  Between  the  etill  aad  the  eoniigooui  welt  oT  the  condenrng 
chamber,  a  tpaeenaM  be  left  for  the  circalatioa  oTair ;  ■  procantion  found  bj  experieneei 
laditpeneabte;  for  the  eontaet  of  the  ftajnacee  woaU  produce  on  cne  wall  of  the  chambet 
anch  a  heat  a*  to  make  it  emek  and  form  erevieei  for  the  liquid  ealphur  to  eecape. 
The  aides  of  Ihe  chamber  arc  eonitraetcd  of  solid  masonry,  fortr  inehes  tbiefc,  nir- 
monnted  br  a  brick  dome,  covered  with  a  larer  tf  ilonea.  The  floor  is  paved  wHh 
tiles,  and  Ihe  wall*  are  lined  with  them  ip  lo  the  ipringing  of  the  dome;  a  tqnera 
hole  being  Icfl  in  one  side,  furnished  with  a  strong  iron  door,  at  which  the  liquid 
(alphnr  i*  drawn  off  11  proper  intervals.  In  the  rix/tof  the  vault  arc  two  valve-bolei 
covered  with  light  plale*  of  sheet-itDU,  which  tarn  f(^T  on  hiogea  at  one  end,  so  •■ 
to  give  WIT  reidilf  to  an;  mdden  expansion  fh«n  within,  aad  thns  prevent  dangerooi 
exploaloDs. 

At  the  chimber  of  condeniation  is  an  oblong  *qaare,IenDin*ling  upward*  in  an  oUong 
▼anil,  it  coniiitt  of  a  paralleloplped  below,  md  (emi-cjlindet  above,  having  the  fidlaw> 
ing  dimention* : — 

Length  of  the  panllelnpiped  ....        161  feet. 

Widih  —'^ 

Height 

Sadiui  of  the  cylinder 

Height  «t  length  of  •cnu-oyliodcr  .        ■        • 

Whenever  the  workman  hat  inirodneed  into  eadi  pot  iU  charge  of  ten  or  twdv*  kM^ 
dred  weight  of  crude  sulphur,  be  clooe*  the  cbuging  doan  cercfullj  with  their  iron  pkMW 
and  cro*t-ban,  and  lute*  them  light  with  loam.    He  then  luodlc*  bit  fire,  and  makes  tta« 


■Diphnr  bei).  0»t  of  hit  fint  datiei  (and  the  kot  mkImi  Id  iti  dlielivge  may  occuioa 
•vrioiii  aeeidenti)  ii  to  inapwel  tta«  raor-ialTci  aad  to  dran  ilien,  w  tint  the)'  mar  play 
Treelf  and  Eire  way  to  anr  Mpaliive  Rme  Dana  withiD.  By  meuu  of  a  cord  and  chain, 
CMnMlnl  Tiih  acrank  allaehad  to  tkc  Tatn*,  he  can,  from  lime  lo  tim«,  ucErtain  their 
Matr,  wjihoet  oMonting  d>  the  nnf.  U  iafiiwd  proper  to  work  one  of  the  pot*  a  certain 
tbne  before  fire  (i  applied  to  the  other.  The  mora  aieadily  vapon  of  lutiJiur  are  leen  to 
Mane  from  the  T*We^  the  lew  atoraapfeerieal  air  mb  cxiil  in  the  chamber,  and  therelbn 
the  les*  danaer  there  is  of  combnitioo.  But  if  the  air  be  cold,  with  a  sharp  north  wind, 
and  if  no  Tapora  be  eteapiaf,  itae  opaiatar  ihoald  naad  on  hii  tnard,  for  in  auch  eircum- 
•taneea  a  irrioui  eiplDaion  may  eMOC. 

A»  aoun  a>  both  the  boileia  are  in  AiIl  worii  the  air  it  tipelled,  the  fnmca  cease,  and 
enrir  baiard  ii  at  an  end.  Ha  thoald  band  Ua  whole  Ulealun  to  the  culling  off  all  com- 
nnnication  with  tb«  atnospbere,  aecniing  Hupl;  the  tDobiJitr  of  ibe  valiei,  and  a  iteadj 
TI90T  of  dlMlllatiMi.  The  eondasim  of  Ibe  proccM  ia  aacerlaiaed  b;  iatrodaciug  hit 
Handing-rod  into  (he  pot,  through  a  ^mU  oriflea  made  for  ila  paaaage  in  the  wall.  A 
aew  charge  mutt  then  be  giren. 

Bt  the  above  proceaa,  well  etmdncted,  anlphun  aro  brooKht  to  the  mon  peifect  Ual* 
•TpuritT  that  the  aria  can  Teqoireg  while  not  above  fonc  parte  in  the  hundred  of  the  lol- 
pcDT  itielf  are  eontninn] ;  the  crude,  incombuitiblc  reiidaum  Tarying  from  five  to  eight 
^nLTtt,  according  10  the  nature  of  the  raw  material.  But  in  the  snblimaiion  of  snlphur,  tbe 
Reqaent  comboilioaa  inieparable  from  thii  operation  eanj  {he  has  of  weight  in  flower*  to 
■bout  twenty  per  cent.    See  Solfhok,  for  a  Bgure  of  the  subliming  apparatna. 

Tbe  proceaa  bf  ftiHon,  performed  at  aoma  of  the  public  works  in  this  countrr,  doei 
BOt  affnd  a  return  at  all  comparable  with  Ibat  of  the  above  French  proceu,  though  • 
mneh  belter  article  ia  operated  upon  in  England.  After  two  meltings  of  rongh  sul- 
phnr  (fa  imported  from  Bicil]'  or  Italj),  eigbty-font  per  cent,  is  the  naiiiDam  amount 
«ktaiiied,  the  average  being  laxibablf  under  eight; )  while  the  product  it  eertaial]'  ioferiof 
ta  qnalitf  to  thai  by  diitillation. 

3.  On  Ihi  cAareoai. — Tender  and  tight  woodt,  capable  of  affording  a  friable  and  porooa 
ehareoal,  which  burni  rapiillj  avay,  leaving  the  amallest  reaidaum  of  ashes,  and  oon- 
lainiBg  therefore  tbe  largeat  proportion  of  carbon,  ought  to  be  preferred  for  charring  ia 
gunpowder  work*. 

After  nanjr  triali  made  long  ago,  black  dogwood  came  to  be  preferred  to  ever?  plant 
for  ihii  parpou  1  but  modem  experimenti  have  proved  that  manr  other  woods  afford  an 
aqnally  tnitable  ehareoal.  The  woods  of  black  alder,  poplar,  lime-tree,  horae-chettnul, 
■id  ehealnut-tree,  were  carboniied  ia  exactly  aimilar  circtmutancea,  and  a  similar  gun- 
powder was  made  with  each,  which  wat  proved  b;  the  saaie  proof-mortar.  The  follow- 
ing reaolta  were  obtained  i — 


Poplar— mean  nige  ...  m  2   ' 

Black  alder .10  4 

Lime  .....  m  3 
Horae-ebetttiat  ....  no  3 
Cheatnnt-trce -  -  - IW 

Bf  subaequent  experimentt,  eonlrmalorT'  of  the  abirve,  it  has  been  fkrther  foand  that 
Ibe  willow  preseati  the  same  advanlagea  as  the  poplar,  and  that  Mveral  thraba,  aueh  aa 
the  hazel-nut,  the  ipindle-treee,  the  ifogberrr,  the  eUei^tree,  tbe  eommon  aajlow,  and 
iOiDc  others,  may  be  as  advantageously  employed.  But  wbichcvo'  wood  be  nsed,  we 
■hould  always  cut  it  when  fbll  of  sap,  and  never  after  it  is  dead  1  we  should  ehixiie 
biaaehet  not  more  than  ffve  or  til  year*  old,  and  atrip  them  carefully,  becaaie  the  old 
branches  and  tbe  bark  contain  a  lai^  proportioa  of  earthy  coostituentt.  The  branches 
ou^ht  not  to  exceed  Ibree  quarters  of  an  inch  in  thickness,  and  the  larger  one*  thoold  be 
divided  lenaihwite  into  Ibnr,  so  that  their  pith  may  be  readily  burned  away. 

Wood  is  cnmmonly  carboniied  in  this  country  into  gnnpawder-chaFCoal  in  cast-iron 
eylinders,  with  their  axes  laid  horizontal])',  and  built  in  brick-work,  to  that  the  fiame  of 
a  fumace  may  eireulate  round  them.  One  end  of  tbe  eylindei  is  fnraished  with  a  door, 
for  the  introduction  of  the  wood  and  ttle  removal  of  the  charcoal ;  tbe  other  end  termi- 
nates in  a  pipe,  connected  with  a  worm-tub  Ibr  condeDSiag  the  pyroligneont  acid,  and  giv- 
ingvent  to  the  carbureted  hydrogen  gaies  that  are  disengaged.  Towards  the  end  of  the 
operation,  the  eaanaxian  of  the  c]4inder  ivith  the  pyraligneoas  acid  nstem  ought  to  be 
ent  oT,  and  a  very  free  egrtm  opened  fbr  the  volatile  matter,  otherwwe  the  charci^  ia 
apt  lo  gel  coated  with  a  fnligiaout  vanish,  and  to  be  even  peneUaled  'ffith  eondeiMable 
BMItet,  which  materially  injure  its  (nalttlca. 
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In  France,  tha  wood  ia  nrbMbwd  ftr  the  napowdor  w»lii  tCifafr  i*  obhMf  tmIuI 
omi,  or  in  plli,  linnl  with  briek-wwk  tt  cfUmlcra  of  Hroag  theel  iron.  Ia  dithsr  ea««, 
the  hnt  U  derived  (Vom  the  Inpeiftct  eomhutiim  oT  Lh«  woad  iitelf  lo  be  ctaiTred.  In 
|eneral,  ihe  pnidnet  in  ctiaKoai  bjr  the  Inuer  Metbnd  u  fiun  16  to  IT  v^iu,  br  weigU, 
from  lOO  oT  wood.  The  |Mt-pivc«>  ■•  »«FF*"I  ■»  afford.  ■  Don  prodoctite  retanl,  nad 
K  belter  trtietei  linee  ihe  bodj  of  wood  it  maeh  ^rwiot,  and  thr  fulwuDna  TKpon  mre 
•Jiowcd  *  fVeer  «Mipe.  The  inlhM  «f  a  food  ciMtwal  iIkmU  be  KMOtb,  hot  bM  gliat- 
eninc,    8er  Cmajic«a)_ 

The  eharcns)  ia  eonridorsd  hj  tba  MieatiAe  maaafaetanTi  to  ba  lb*  inftredient  usat 
infloenlial,  bf  iu  fluctaatinf  qoalitiea,  opon  ihe  catnpaaitioB  of  lonpowder)  aid, 
therefiire,  it  ou^ht  alwa;!  to  be  prepared  ander  ibe  *igi]«nt  and  ikiUal  tjt  of  Iha 
director  fif  [he  powder  ataUiihnwnt.  If  it  baa  ben  kept  for  aooie  liaie,  or  r|H»aehwl 
at  dni  with  water,  >[  i>  uniaitaUe  lor  Ibe  preeoit  pnrpoae.  Charcoal  eitiavuiabed  in  a 
eloae  Tea*el  bf  eidusion  of  air,  and  aAerwaidi  eipoaed  to  the  atawaphere,  abaorha  sal; 
from  three  lofoar  per  cent,  of  awfatarr,  wtile  red-bot  ehareoal  qacnchcd  with  wataratV 
kttc  bj  dry ini  iweai|>-niDe  per  cenL  Whea  the  laiter  aort  of  charcoal  ia  oaed  for  Kaft> 
^wder,  a  dednction  of  »elf  h(  mutt  he  awde  far  the  waiar  rnacat.    Bat  charcoal  whi<A 


4.  Oa  mizJ«|  fiU  Coiutilunit  cad  firmiK§  Om  Anadbn 

Tilt  three  fniredienU  ttint  prepared  are  read]"  Pit  nanafaetoriaK  inia  suniuwder. 
The)'  are,  I.  Separatelr  fround  to  a  fine  powder,  which  ii  paued  thronirh  •onol  ailk 
■ieret  or  boltinf  machine*.  2.  They  are  uhed  toother  in  Ihe  proper  prapanraa^ 
»hich  we  thaD  ■nerwarila  dlacvai.  3.  Tha  eaapeaitioB  ia  then  teat  to  the  gonpowdcc 
Kin,  whkh  eoosiM*  dT  two  edne-MODei  M'  a  calcatcoiM  kind,  tonilof  by  aieaiu  gf  ■  ban- 
lonlal  sh>n,  on  a  bed-iloneof  the  fame  nilnte;  incapihle  of  allordiali  apallw  by  nk 
liFion  with  sirei,  ai  nnd-alones  woold  do.  On  Ihit  bed-arone  Ibe  coDpoailioa  ia  apread, 
and  moiatpned  with  aa  amall  a  qnanllly  of  water  as  will,  in  eoijanclion  with  the  weifht 
ol  the  revolving  itonea,  bring  ll  into  a  proper  body  oTcaliiibat  by  no  sieaDi  into  a  paMJ 
Mate.  The  line  of  eonlact  of  the  rotlini  edee^tone  ia  eonalanlly  preceded  by  a  hari 
eojiper  (criper,  which  pm  roond  with  the' wheel,  rpfnkr^y  eollecting  Ihe  caking  naa^ 
and  brinrini  it  inio  Ihe  traelt  of  tbe  >to«ie.  From  U  to  00  poooda  oT  cake  are  siaall; 
woi  ked  al  one  opeiallDii,  ander  each  millltDne.  Whea  Ihe  maaa  bai  been  Iborooghly 
hnraded  and  incorporated.  It  la  tent  to  the  cortiinf^hDiwe,  where  a  Rrparate  mill  ia  rm- 
ployed  to  rorm  Ihe  Cake  into  mint  or  comt.  Here  it  ia  firet  preued  inio  a  bajd  im 
mm,  then  broken  into  tmall  hunpt  \  BHer  which  ibe  corninf  proceta  ia  perfbiaird,  by 
placinf  iheie  lumpa  in  aievetion  each  of  which  it  laid  adi»cor  Bat  cake  of  li^mnm  Tile 
The  (icTct  are  made  o(  pvchnent  ikinit,  or  of  copper,  perforated  with  a  DiDltitsde  d 
nmnd  holea.  Eereral  rach  lierca  are  Eied  in  a  frame,  whirh,  by  proper  tnaebinery,  baa 
aocb  a  motion  tinn  lo  ll  aa  to  make  Ihe  linrnm  tiIb  mnner  in  each  aiere  moTe  abo«t 
wilh  contlderable  velocity,  (o  aa  lo  brrak  down  the  Inmpa  of  the  oke,  and  foivc  ita  tnl^ 
Hance  ihroBith  the  holet,  in  firaini  of  certain  ton.  Theie  granvlar  paiticlra  are  after- 
wards fcparatrd  froL.i  the  Hner  duat  by  proper  lieTci  and  ndt. 

The  corned  powder  moiil  now  be  hardened,  and  itt  lonfiher  anglet  removed,  by  canting 
it  lo  revolve  in  a  clone  reel  or  cade  turninjc  rapidly  round  lu  axl^  Tfait  vessd  mem.  M 
Bonewhai  a  barrel-cham,  and  it  freqaetiil)  fumiahcd  inaidn  with  aqnare  ban  paialld  M 
iM  axi*,  lo  akl  the  polith  by  attrition. 

Tbe  Runpowder  i>  Baally  dried,  which  it  sow  done  generally  with  a  Eteani  heat,  or  [■ 
mce  place*  by  Irantnillinf  a  cnnenl  of  air,  prerioutlj  healed  in  anolhcr  ehBmber,oTes 
caavaaa  ahdvea,  eoTcred  with  tho  danp  gtaina. 

S.  Oa  ibtnvfBTfioa  tf  ih*  CeMtUMMc. 

A  very  extenalTe  anite  of  eiperimcnta,  to  delemine  the  proportioni  of  tbe  eooalineBM 
tot  produeim  Ihe  bett  gnnpnwder,  wan  made  at  the  Ettoane  wark^  by  a  rrmmiiaif  ct 
French  chemiala  and  artillery  in  1794. 

Powders  Ed  tbe  Htc  fbllowing  preportioBt  wave  prapaicd  i— 


Nim. 

Cb.r™L 

Bolpliar. 

76 

14 

10       Otutpewder  oT  Bile. 

78 

12 

76 

16 

t        M.  Onyle*  de  Uomta. 

TT'M 

13-44 

77-» 

IB 

euNFowiffiB.'  vn 

Tte  remit  of  bidib  flika  tw«  boMdnd  diNhargn  irilb  the  pfWir-iDortir  ibowed  thai 
the  firat  ind  tfainl  iDnpowdm  Wert  itas  alrongnl  t  >iii]  the  «oniini*FionFr«  in  eoDM- 
qanwe  TMoa mended  the  *d»pl]oD  of  Ihe  tbird  proporlioni.  Bat  ■  few  jean  IliereaAcr 
b  «■>  Ihougtal  ftppti  to  lubitilule  tbe  firil  Mt  or  proportion!,  which  bad  been  fonol 
«qn«l  i*  bne  to  like  other,  u  thor  vould  havt  «  better  lierpiDg  quality,  from  cDDtaioIng 
•  liUle  more  aulfibw  and  IcM  ehwccvl.  More  reemi))'  iiill,  to  itrongt;  inpre^f  cd  have 
tbeFmch  gtircnBefll  been  wilh  the  high  valne  of  durability  in  gunpowcierg,  that  Iher 
ba*e  retomed  to  Uwir  ■BcienI  d«Mfie  of  75  niir»,  121  charcoal,  and  12^  sutpliur.  la 
tbia  Diiitore,  the  praporlion  of  tbe  iiiihaiance  powerfully  abHubent  of  cnoialure,  lii.,  Ibe 
charcoal,  ia  Mill  rortber  redoeedi  and  replaced  bj  tbe  iulpbur,  or  tbe  coDiervalJTe  ingro- 
dieai. 

If  we  inquire  bow  tbe  naximam  ^aipoiit  vohiine  ii  to  be  prodnced  from  the  chemical 
reactioti  of  the  ricneau  of  aitn  on  charcoal  and  sulpbar,  we  ahati  find  it  to  be  by  Ibe 
Iteneraiioa  of  carbonic  oxjde  aad  nilphiii'OB*  acid,  wilh  ilie  dUfngagemenl  of  nitrogca. 
Tbia  will  lead  ot  to  iba  folkiwiag  propookiaa  of  tbe*e  eonallUeaU. 


1*^^                   tnlphar          - 
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The  ailre  cosUiat  Bn  primei  of  oiypn,  ofwfaieb  Ibrae,  combidim  with  tbe  three  of 
diarcoal,  will  famiab  three  of  earbonie  oxyde  «u,  while  tbe  rrmainiag  two  will  coavett 
the  one  prime  of  tulphnr  into  ntpbarou*  acid  ga*.  The  aingle  prime  of  niliogen  ia, 
IfaerefDre,  in  ibii  Tiew,  diien^ta^  alone. 

Tbe  aaiteoiig  Tolame,  on  this  luppoulMa,  erotved  from  136  grain!  of  gunpowder,  eqal 
Talenl  in  hulk  to  TS^  graioi  of  water,  or  to  three  tcalht  of  a  cubic  inch,  will  be,  al  lb« 
atuof pbciic  Umperatnre,  aa  Ibllowt : — 


belns  aa  npansion  of  one  ralumc  into  7S7-3.  Bat  ai  tbe  temperalnre  of  the  geiea  at 
the  instant  of  tbeir  eombuitire  Girmalioa  mnst  be  ineandeccent,  thii  volame  may  be 
aafely  etlimaled  at  three  tioiei  tbe  above  amount,  or  considerably  upwards  of  two  thoo' 
(and  limn  the  balk  of  the  explosive  aolid. 

But  ihia  ibearetkal  acconai  of  the  m***  developed  doe*  not  well  ateonl  wilh  tba 
experimental  products  ntnally  assigned,  IhouRh  these  are  probably  not  ailogelher  exact. 
Hach  carbonic  acid  i*  said  to  be  dieengaited,  ■  lai^e  qnanlicy  of  nitiocen,  a  lillle  oxyde 
of  carbon,  ileam  ofvtaltr,  with  cartittTtlti  a*i  nipkunltd.liyd<ngtn.  From  expenment* 
to  be  presently  deUiled,  I  am  convinced  that  tbe  amoont  of  these  iMlrr  prodocU  printed 
in  ilalica  muit  be  very  inconsiderable  indeed,  and  nnworthy  of  ranking  in  the  calculation  i 
for,  in  fact,  frcb  funpowder  does  not  contain  above  one  pet  cent,  of  water,  and  eaa 
thEfrtbre  yield  Uitle  bydrogenaled  natlev.    Nor  ia  the  bydragen  ia  Um  carboB  of  aay 


It  ia  obvreiu  that  the  non  nlphiir  is  present,  the  more  of  Ibe  dease  aol^BToas  acid 
will  be  renepiled,  and  the  lesa  forcibly  exphwive  will  be  the  gnnpowdcr.  This  is  mf- 
Iciently  eonflrmed  by  Ibe  trials  at  Eitonne,  where  the  gunpowder  thai  conuieed  1!  of 
aolphur  and  13  of  charcoal  in  100  parts,  did  not  throw  the  praof-shell  so  far  as  that 
which  eonuined  only  9  of  sulphur  and  16  of  ebarenal.  Tbe  coasCTVairve  property  is, 
however,  so  eaphal,  especially  for  tbe  supply  of  ear  renote  eoloniei  and  for  bnmid  eii- 
BMtes,ihal  it  jostiGes  a  slifht  saeriflee  a(  strength,  which  at  any  rata  nay  be  eonyet^ 
fated  by  a  small  addllton  oTetaarge. 
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IloT«l  MB1»  «t  WihhMB  Abb«T  • 
Fr>nc«,  nitionsi  MtablMuneat 
French,  far  iportsinea         .        .        - 
French,  Tor  mining  .... 
Unilfd  Slate*  dT  America    -        .        . 
ProMil 

Auitria  (_»%iqtKt)   .        •        •        - 

Swilieriknd  (■  nmod  powdc^    - 
ThuoKtieal  proporliont  (M  ■bore) 


e.  Onth*  Chtrntad  Exmmimatio»  o/OrafiMBAn. 

I  MiTe  (rnled  five  diflennt  nmplei  i  ].  The  lOTCMMBt  powder  made  « 
Abbey ;  2.  Glau  fnnpowiJcr  m%it  by  John  Hal^  DarUbrd  g  3.  The  treble  itroB*  gn^ 
,  powdei  of  Charles  Lawrence  and  Soni  4.  The  Dartrnrd  ^nptnrder  oTVigiya  and  W3ki| 


mu  taken  in  ait  of  lomenliDet  thai  of  the  flrtt  and  bit  three  w 
being  1-SO ;  that  of  the  leeond  waa  1*793,  alt  bring  ndnaed  to  water  a*  imitjr. 
The  aboTe  deuitjr  for  ipeeuDcn  BrM,  maj'  b«  ealealated  that  >• 

TO  part*  of  nitre,  (pecifie  ErarilT  =  S400 
j9  parti  of  ehar«Ml,  (pecifle  gt.  =  1-IH 
10  paiU  oT  tulphar,  ipecifle  p.    ^  2400 

The  Tolrnne  of  theae  eoaiiilaenti  ii  B5-S  (the  Tolnme  of  their  we^t  of  W»ler  facial 
100)  i  bj  which  if  their  weight  100  be  divided,  Ibe  qnotient  it  1-80. 

The  specific  graTitr  of  [he  fir*l  and  aeeond  of  the  ahofe  powders,  iadnding  the  inter- 
itieea  of  iheir  araini,  aAer  being  well  shaken  down  in  a  viil,  b  103.  Thia  ii  a  enixMa 
result,  as  the  siie  of  the  grains  is  extrcaiclr  different.  Thai  of  Figon  and  WiDu,  sii» 
larif  tried,  is  dbIt  099 ;  thai  of  the  Battle  powder  is  1-03  ;  and  that  of  Cnrti*  ind  Hai^ 
ytj  i*  nearly  t'OS.  Onnpowder*  thai  appear  to  hiTC  nearly  the  nme  weight  at  water, 
nnder  an  eqoal  bulk ;  to  that  an  imperial  gallon  will  h^  flrom  10  ponadt  to  10  ponaii 
and  a  half,  ai  almvc  shown. 

Tfac  qnanlitiea  of  water  which  100  grains  of  each  part  wlOi  ca  a  Meam  bath,  aad 
absorb  irtien  placed  for  S4  bonra  nnder  a  moistened  reeeiTer  standing  in  water,  are  as 

n  hiat,  gala  0-8  orer  water. 
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rfatu  we  pereeiTe  that  the  large  grained  gOTemmcnt  powder  resists  the  hygiiieCik 
inSaenee  better  than  the  olhen  i  asioag  which,  however,  Lawrence's  ranks  acailr  m 
high.    Tbeie  two  are  therefore  relalirely  the  beit  keeping  |:nnpotti}en  of  the  series. 

The  process  most  conunonlr  (Maetised  ia  the  aaalysii  of  ganpowder,  seems  to  be  tols^ 
ably  eiaet.  The  nitie.is  But  separated  by  hot  distilled  water,  CTiporalcd  and  weired. 
A  minnie  loa*  of  sail  may  be  counted  on,  from  its  known  roUliliiy  with  boiliag  wsler, 
I  ba*e  evaporated  always  oo  a  steam  balb.  It  is  prohabU  thai  a  small  portion  of  ihe 
lighter  and  looaer  constituent  of  gunpowder,  the  carbon,  flies  off  in  Ihe  Ofterationa  at 
•Braiag  and  dasting.  Hence,  analyaia  may  show  a  small  deficit  of  chareoal  bdow  the 
■yalJwlie  praparliant  origiaally  mixed.  The  residnnm  of  charcoal  and  sulphur  left  am 
the  doable  filter-paper,  being  well  dried  b;  Ihe  bent  of  ordinary  eleam,  was  estiiaated,aa 
nsnal,  hf  the  diBereoce  of  weight  of  (he  innn-  and  outer  papers.  This  residaao  waa 
cleared  off  into  a  platina  capsule  with  a  tooth-brush,  and  digested  in  a  dilate  solnlinB 
of  potash  al  a  boiling  temperature.  Three  parts  of  potash  are  fully  soffieient  to  dis- 
solve out  one  d  sulphur.    When  the  nI)OVB  solution  is  thrown  oa  a  filter,  and  WMbed 


OUKFOWBER.  STS 

tnt  wllk  a  TOT  dfloM  falnttoa  of  potath  Ixnling  hot,  "tltn  vdth  boilfog  mter,  and  iner- 
wardi  dritd,  tbe  carbon  -wiH  Tenalo  g  Ike  weigM  of  which  deducted  from  that  of  the  miied 
powder,  win  «kow  Ue  MDirant  of  lalphar. 

I  hare  tried  bmbjp  other  modea  at  euimatlng  Ac  mlpbnt  in  pinpowder  more  dlreetlr, 
tal  with  little  Mtiiftetiga  in  tke  malti.  When  a  platina  capitde,  eontainbg  gnnpoiirdeT 
•pread  on  ill  bottom,  ii  floated  in  oil,  faeated  to  400*  Fabrenheli,  a  briik'  exhalation  at 
lulphur  riuaei  litrs,  bnt,  at  tha  ud  of  tereral  honn,  tbe  Ion  dsea  not  amonnt  la  more 
than  one  bair  oT  tbe  anlphiir  pnaent. 

The  mixed  midnam  of  cbarcoal  and  ndphar  dtgeMad  in  hot  oH  of  nrpent<a^  (tiv<* 
Dp  the  ralphar  readilr;  bat  to  leparate  afain  the  hrt  portions  of  the  oH  ftam  tbe  char- 
coal or  lalphiir,  require*  the  aid  of  aleobcd. . 

Wben  funpowder  iidigcftedvith  chionte  of  potash  and  dDalemariatieacid,  atanod- 
erale  beat  in  a  retort,  tbe  tnlpbnr  i«  aeidifled  ;  but  thia  proeew  li  dis^reeafalc  and  ilon^ 
and  eonaanca  much  ebloratr.  Tbe  resulting  iolphnrie  acid  being  teated  bf  nitrate  of 
haiirta,  indicate*  «f  coxmc  the  qnaallir  of  tnlphui  in  thb  gnnpowder.  A  enr'oos  Ibet 
occurred  to  me  la  this  exHrimenL  After  the  ralphar  alid  chareoat  of  tbe  gnnpowder 
had  been  qnite  acidified,  1  povred  iome  lolntion  of  tbe  baryta  tall  into  the  mixture,  bat 
no  cloud  of  Bidphale  enened.  On  eraporating  to  diyaess,  howerer,  and  redisscdTing,  tbe 
aitme  of  barrla  became  effeclif  e,  aad  enaUed  me  to  estimate  the  nlphnrie  acid  geno^ 
ntedt  wbicb  was  of  course  10  fbr  ererf  4  of  the  intphar. 

The  acidifcatiou  of  the  tnlpbnr  I^DtMewahio-iDwlatte  acid  It  likewise  a  dow  and 
■n pleasant  operation. 

Bj  digeatiug  gunpowder  wiib  pMash  water,M  as  to  eonTcn  its  inlphur  into  a  tulpbu. 
Kt,  miiiaf  thit  wttb  nitre  in  great  eieett,  drying  and  ignitiw,  I  l>*d  hoped  to  eooTetl 
the  lalphar  leadilT  into  tnlpfautte  acid.  Bui  on  treating  die  fused  mass  with  dilate 
Bilrie  acid,  Hore  or  lee*  tnlphuroas  aad  was  ohaled.  TU»  occurred  even  thongh 
(Alonte  of  pMaih  had  been  Mixed  with  the  aitre  to  aid  the  rancMlion. 

The  Ibllowing  are  the  retalla  of  mjr  analyses,  eondneted  by  the  iret  deieribed 
neibodi 


ioa(»to.iiM,rf 

NH». 

CkwHO. 

B^pbur. 

WUN. 

Waltbam  Abbey    .    - 
HsU,  Dartfoid  ■    -    . 
Pigou  and  Wilkt  -    - 
Curtis  and  Harvey     - 
Battle  gnnpowder       - 

74-4 
76-X 
77-4 
76-7 
77-0 

14-4 
14-0 
13-6 

13-5 

10-0 
9-0 
8-5 
90 
80 

11 

O-SkNsO-8 

0-6 

1-1  loss  M 

0-8  hNs  07 

It  is  probable,  fox  reasons  already  assigned,  that  tbe  propoitioas  mixed  by  the  manu- 
facturers nay  differ  tlighUy  from  tbe  above. 

The  EoKlish  sporting  ganpowders  have  long  been  an  olqeet  of  desire  end  emalation  in 
Fiance.  Theirgrcat  sspcriority fbrfowlingpiecetoTertheproductof  IbcFrenebnuiooal 
manufactories,  it  inditpiitable.  Unwilling  to  ascribe  tbii  superiority  to  any  geouinccaDie, 
M.  Tergnaud,  captain  of  French  artilleiy,  in  a  little  work  on  fnlmiaating  powders  latdy 
published,  asserts  positively,  that  the  Eng lisb  manofbctareis  of  '  pondre  de  ehnsse*  are 
gnilljr  of  {he  '  ebarlntanisme' of  mixing  fulminating  mercury  with  it  To  datennine  what 
truth  was  in  this  sllegation,  with  regard  at  least  to  the  above  fire  celebrated  gnnpowdcn, 
I  made  the  following  eiperuncnts. 

One  grain  trf*  faloiiQatiDg  mercury,  in  crystalline  particles,  was  mixed  in  water  witt 
SDO  grains  of  the  Wdiham  Abbey  gnnpowder,  and  the  mixture  whs  d^esied  over  a 
lamp  with  a  very  little  muriatic  add.  The  filtered  liquid  gave  manifest  indicstions  of 
the  corrosive  sublimate,  into  whieb  fulmiDatiog  mFrcury  is  instantly  convertible  by  ma 
riatic  acid ;  toi  copper  was  qoicksilrered  by  it ;  potash  caused  a  white  cloud  in  it  that 
wcame  yeltow,  and  tutphureted  hydrogen  gas  separated  a  dirty  yellow  white  precipi- 
tate of  bisulphoret  of  mercury.  When  the  Waltbam  Abbey  powdet  was  treated  alone 
with  dilate  murietic  acid,  no  effect  whatever  was  produced  upon  tbe  filtered  liquid  by  the 
sntpbureted  bydragen  gas, 

200  grains  of  each  of  tbe  abore  sporting  gunpowders  were  treated  pi«eut'y  in  tbe 
tame  way,  bat  no  trace  of  mcrenry  was  obtained  by  the  severest  tests.  Since  by  ibis 
process  there  is  no  doubt  but  one  10,000th  part  of  fulminating  mercury  coald  be  de- 
tected, we  may  conclude  that  Captain  Teipiand's  charge  ft  groundless.  The  superiority 
•f  our  sporting  gunpowders  is  due  to  tbe  tante  eanse  as  the  superiority  of  our  cotton 
fabrics—the  care  of  our  manufaclaieis  in  sdeclin{  the  best  material^  and  their  skill  ia 
combining  then. 

I  than  tntjoin  hen  some  miiedlBneotu  ubaufilluBi  vpoa  gunpowder. 
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In  Bcnral,  mixing  ii  performed  br  ihnttiBfc  sp  the  inpndieaU  to  barrel*,  vbieh  «n 
tnrnMl  eilher  by  hud  or  muhincry ;  nch  cmUininl;  BO  tU.  weight,  or  nnre,  of  mall 
brui  ball*.  Tbej  have  Inlfn  od  the  inaide,  which  oecwion  the  balii  and  eonpcwiliia 
to  tumbls  nboDt  aad  mingle  tofietlier,  so  that  the  inltrmixtore  oT  the  iairedieBU,  afla 
tae  pFDceM  hsi  been  Kone  Ihrongh,  cannot  fail  (o  be  Gunplels.  The  operatinD  ji  coo- 
tinned  l«o  or  three  hoan ;  and  I  think  il  would  be  an  imprareDcal  in  Uet  Majeitr't 
tyslemarminurBCtiir«if  ihii  mclhod  of  mixing  were  adopted. 

In  Eneland  two  or  three  pinu  of  water  are  nied  Alt'  a  42  lb.  charfe  t  but  the  qnaatil7 
il  Tarirhle  ;  both  the  temperature  and  the  humidit;  oT  the  atmtwphere  iaflaenee  it. 

Brsmah'i  hj'drMUtie  preae,  or  a  rer;  ■tronfi  wooden  prei*  workinR  with  ■  powolU 
Krew,  lever,  and  windlav,  conitilntrs  the  deuriplioa  n(  awehanitm  hj  which  denHtT  ii 
knpartcd  to  gunpowder.  The  ineorpo<at«d  or  oiilJ-ake  powder  is  Ud  oo  iSe  bed  or 
fbllower  of  the  preu,  aod  teparaled,  at  equal  diataacea,  b]  theett  of  copper,  aolbat  lAai 
the  openiion  is  oier,  it  comet  out  in  larite  thin  lotid  ealiea,  or  ttrata,  didiagaiahed  hr 
the  term  pre»-calie.  The  mill-cake  powder  at  WalUiam  Abher,  ia  ubmiUed  lo  a  bmb 
tbeorelic  prcnnre  of  TO  to  76  torn  per  auperActal  foot. 

Gunpowder  ihouM  be  thoronghlf  dried,  but  not  bf  too  high  a  degree  of  heat ;  that 
oT  140*  or  ISO°  of  Fahreoheit'i  IhenDOmeter  i>  BufflcieaL  It  apptan  to  be  of  no  coBt»- 
queocp  nhpther  it  be  dried  bf  aolar  heal,  by  radiation  from  rtJ-hot  iron,  aa  in  the  gkcB 
atove,  nr  br  a  temperature  raited  bf  meant  of  >le«a>.  Ber  H^jeatr't  gaapowder  ia  dried 
l^thelait  IwoMcIliodt.  Tha  graia  tbotild  aot  be  imldcBlf  upoaed  lolbelii^cttd^T«a 
at  heal,  but  gradnall]'. 

The  metbod  of  trial  hart  adapted  lo  thaw  the  real  inhereat  itreagth  and  goodneti  of 
gunpowder,  appeart  to  he  aa  elfht  or  ten  inch  iron  or  brMn  moitar,  with  a  trair  ([dierirai 
tolid  ihol,  having  not  more  than  one  lealh  of  an  inch  windage,  and  Itvd  with  ■  low 
charge.  Theeiitht-iDch  mortar,  fired  with  two  ODncMof  powder,  it  one  of  the  ealabliibed 
meihodt  oTprooTal  Her  Majettr's  woriii.  Guapowden  that  range  eqaaUr  to  thia  moda 
(f  trial,  Dwjr  be  depended  oa  at  being  equallf  atrong. 

Another  proof  ia  bj  fouTdraehmtol^  powder  laid  in  a  tttiall  neat  heap,  on  a  clean,  poliaM 
topper  plata;  which  heap  it  firea  at  the  apex,  by  a  red  bol  iron.  Tit  eipkejoo  thoiM 
be  iharp  aad  qoicli i  aol  tardy,  nor  lingeiing)  it  iboaM  prodtee  a  nddea  coneotaiM  to 
the  air;  and  ^e  force  and  power  of  that  conetuiloa  ought  to  be  judged  nf  by  eomparitoa 
with  that  produced  by  powderorbnawn  good  quality.  Noipaiki  thottMByoff.norahosld 
beadi,  or  globalci  of  alkaline  retiJuum,  be  left  on  the  copper.  If  the  copper  be  Mt 
clean,  i.  e.  whhout  groti  fonlaett,  and  no  light*,  i.  e.  tpaikt,  be  aeea,  the  iuiredieatt 
may  be  coaiidered  to  have  been  carefnlly  prepared,  and  the  powder  to  have  been  well 
manipataled,  particoltrly  if  prnted  and  gUied ;  but  if  the  eontrarr  be  the  icaall,  Ifcos 
hai  been  a  want  ofikill  or  of  carefulnesa  manifetted  ia  the  mauuTacture. 

"  GuDpowder,"  tayt  Captain  Bithop,  "  explodet  exactly  at  the  60W  of  heat  by  Fah- 
l«nheil'i  thermometer  <  when  gunpowder  it  eipoaed  lo  SOO*  it  alters  iti  Datare  alloin- 
ther ;  not  only  the  whole  oT  Ihe  moitlure  it  driven  off,  bul  the  laltpetre  and  inlpbar  are 
actually  redoced  lo  ftiaion,  both  of  which  liquefy  under  the  above  degree.  The  powder, 
«n  cooling,  Ii  found  to  hare  changed  iti  eoior  from  a  gray  lo  a  deep  black )  the  graia  baa 
oecome  eiiremely  indurated,  and  by  eipoture  even  to  very  moiit  air,  il  tbca  enffen  M 
alteration  by  imbibing  moittiire." 

Tha  loiil  for  ffrindi^  tha  gunpowdei  take  utay  he  aadenlood  fhiai  the  foUowtog 
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■pur  wheeli  fiisd  to  the  upper  part  of  the  Tertioil  ibafta.  and  driTine  the  Urge  wbeelt 
s,  u.  To  tba  aluAa  of  theie  latter  wbeeli  are  fixed  the  Tunmre  v,  v,  vhieh  tniTeree  upon 
tbe  bed  atone  w,  « ;  x,  ■.  are  the  carfaa  mrroiiiidiag  the  bed  stone  to  preTcnt  the  pmrdar 
from  falling  cS;  o  i*  the  K7*per.  Hill  A  represoila  a  Tiew,  and  mill  ■  a  aection  of  the 
bed  ttoDv  and  curb. 

ODHroVDES,  Analt/tU  of.  M.  Bolley  diuolree  ont  the  ralphar  fratn  chnrcoal  in  gun- 
povder  (preriouilj  freed  from  iti  nitre  b;  water)  In  digesting  it.  at  a  boiling  heat  fbr  3 
honra.  Tith  the  ■ntation  of  20  timet  ita  weight  of  milphits  of  rodri,  which  is  thereby 
Bunverted  into  hyposnlpbit«.  To  the  mixture  water  must  be  added,  aa  it  is  wasted  bj  tlie 
bailing,  if  the  ratidum  be  heated  on  platinam  foil,  it  will  exhale  sulphur,  if  thie  had 
not  been  all  removed  bj  the  luiphurous  salt 

QUTTA  PERCHA  ^SA^nti  "  Although  the  trees  jielding  this  Bubstance  abound 
in  the  breita  of  the  Indian  Archipelago,  th«  first  notice  taken  of  it  appear*  to  hare  been 
br  Dr.  W.  liontgomeiie,  in  a  lettor  to  the  Bengal  Medical  Board,  in  the  beginoing  of 
.848,  wherein  be  reoommenda  the  aubttance  a*  libel}'  to  prore  uaefut  for  some  mrgi^ 

SlTpoe«^  and  suraicaae  it  to  betoi^  to  the  Bg  tribe.  In  April,  181S.  the  inbatince  wai 
ken  to  Europe  bj  l>r.  D'Altneida,  who  prerented  it  to  the  Royal  Society  of  Arts  of 
Loodon,  but  it  did  not  at  first  attract  lanch  attention,  as  the  Society  simply  acknowledged 
the  receipt  of  the  gift ;  whereas  shortly  nfler  they  thonght  proper  to  sward  a  gold  medal 
to  Dr.  W.  MotilRoiiiaie  for  a  dmilsr  serrice.  liow,  aa  the  discorery  of  bnA  of  these 
nntlemen  rested  pretty  much  npm  the  same  foundalioe,  the  accidental  falling  in  with 
It  in  tbe  hands  of  eome  Malays,  who  had  found  out  its  greatest  peculiarity,  and  aTailed 
tbemieWei  thereof,  maoufhctured  it  into  whipa,  which  ware  brought  into  tana  for  sale, 
there  does  not  appear  any  plausible  reason  for  the  passinK  over  the  first,  and  rewarding 
the  semnd.  Both  gentlemen  are  highly  to  be  commended  for  eodeavoaring  to  introducs 
to  public  notice  a  substance  whidi  has  prored  so  useful  and  interesting.  The  gutt* 
perchn  having  of  late  attraoted  much  attention,  and  aa  yet  bat  little  lieing  known  or 

Sublished  about  it,  I  would  now  propose  to  supply,  to  the  best  of  my  abililjj,  this  desi- 
Bratum,  and  give  a  description  of  the  tree,  its  product  uid  uses,  so  far  as  it  has  been 
made  available  for  domestic  and  other  purposes  in  the  place  of  its  origiiL 

"  inia  gutta  percha,  tree,  or  gntta  tuban,  as  it  ought  more  properly  to  be  called,  the 
percha  prodaemg  a  sporioua  article,  belongs  to  the  natural  hmily  Sapotea.  but  differs  so 
much  from  all  described  genem.  having  alliance  with  both  .i4«Arii«and£iiHui.  but  differing 
in  some  esaenlials  from  both,  that  I  am  disposed  to  think  it  is  entitled  to  rank  as  a  new 
genus.  I  shall,  tberelbre.  endeavour  to  give  its  general  character,  leaving  the  honour  of 
naming  It  to  some  mora  competent  botanist,  especially  aa  I  have  notquite  satisfied  myself 
regarding  the  slamena,  from  want  of  spedmens  for  observationi, 

"The  tree  is  of  a  large  site.  fWim  80  to  10  A;et  in  height,  and  fW>m  S  to  S  feet  in 
Atmeler.  Its  general  appearance  resembles  the  genus  Durio,  or  well  known  Doorian, 
to  mocb  so  as  to  strike  the  moat  auperfieial  observer.  The  under  surface  of  the  leaf,  bow- 
ever,  is  of  a  more  reddish  and  decided  brown  than  in  the  Durio,  and  the  shape  is  taax^ 
what  different 

"  It  is  quite  extraordinary  how  difflmlt  it  is  to  obtain  specimens  of  either  the  floirer  or 
tbe  fi^it  of  thia  tree,  and  this  is  probably  the  renson  of  its  not  baring  been  earlier 
recognised  and  deacribed  by  some  of  the  many  botanists  who  have  visited  these  parts. 

"  Only  a  abort  time  ago  tbe  tuhon  tree  was  tolerably  abundant  en  the  island  of  Siogip 
pore;  but  already  all  tbe  large  timber  has  been  felled,  and  few,  if  any,  other  than  small 
plants  are  now  to  be  found.  ■Tii&  range  of  its  growth,  however,  appears  to  be  eonsidera- 

it;  a 
of  the  fact,  several  of  the  m 
ipplies  of  the  article,  w 

o  fvund  in  Borneo^  and,  I  have  little  doubt,  ia  li 
■djaeent 

"  The  localities  It  particularly  likes  are  the  allnvlal  tracts  along  the  foot  of  hills,  when 
it  nourishes  luxuriantly,  forming,  in  many  spots,  tbe  principal  portioo  of  tbe  jongle.  But, 
notwithstanding  the  indigenons  character  of  tbe  tree,  ita  apparent  abundance  and  wid«- 
apread  diffireioii,  the  gutta  will  soon  become  a  very  scarce  article,  if  some  more  provident 
meaiw  be  Dot  adopted  in  its  collection  than  thoee  at  present  in  use  by  tbe  Malays  and 
Chinese. 

-The  mode  in  which  the  natives  obtnin  the  gutta  is  by  cutting  down  the  trees  of  faD 
growth,  and  ringing  the  bark  at  distances  of  about  13  to  18  inches  apart,  and  pladog  a 
cxico(t.nut  shell,  spatbe  of  a  palm  or  such   like  receptacle,  under  the  fallen  trunk. 


..jogic 
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n  of  boiling  appaan  w 
b«  freshly  *ouDded,  a  i 
tnonlded  in  the  band,  it  will  ooasolidale  perfectljr  in 
'  the  prepared  article. 

Suits  pure  the  colour  i*  o[  a  yrajiih  ■»        .        ,  „ 

y  round  of  a  reddiih  hue,  anuog  from  chips  of  bark  that  Aill  into  Ibe  sap 
in  the  act  of  making  the  iociiiom,  and  which  jiield  their  colour  to  it.  Besides  tbeae  aca- 
denta]  chips  there  is  a  great  deal  of  inlentiooal  adulteration  bj  sawdust  and  otbor 
materi&ls.  Some  speciiaens  I  have  lately  seen  brought  to  market  could  not  haTs  an- 
tainad  much  less  than  ^  lb.  of  impurities;  aud  ereo  iu  the  purest  tpedneoa  I  oould 
obtain  for  lui^cal  porpaaei.  ocw  pound  of  the  substance  yielded  on  being  deanaod  ow 


if  impurities;  fortuoately,  it  is  neither  difficult  to  detect  or  clean  the  gntta  of 
iDiw^  niattar,  It  beiu  only  nataisary  to  boil  it  in  water  until  well  softened,  roll  out  the 
■nbstanee  iato  thin  sheets,  and  then  pick  out  all  impurities  whidi  is  aiuily  dooe  bs  tb* 


a  due*  not  adhere  to  anything,  and  all  foreign  matter  ii  merely  eotanglBd  in  il 
Sbres,  not  iueoiporsied  in  its  substance.  The  quantity  of  gutta  obtained  from  eadt  tree 
Taries  from  6  to  20  catties,  so  that,  talcing  the  average  at  10  catties,  which  ja  a  tota'ably 
liberal  one,  it  will  require  the  destruction  of  ten  itsas  to  ortidace  one  picoL     Mow.  the 

Juantity  ezpraled  from  Siogspore  to  Oreat  Britain  and  the  oootioent,  from  1st  Januarr 
B4S  to  ths  present  date,  amounted  to  0,918  piculs,  to  obtain  which  69,160  tree* 


liberal  one,  it  will  require  the  destruction  of  ten  itsas  to  ortidace  one  picoL 

Juantity  ezpraled  from  Singapore  to  Qreat  Britain  and  the  oootioent,  from  1i 
B4S  to  ths  present  date,  amounted  to  6,918  piculs,  to  obtain  which  69,160  I 
hare  been  sacrificed.  How  much  better  would  it,  Iherebre,  be  to  adopt  the  method  of 
tapping  the  tree,  practised  by  the  Burmese  in  obtaining  the  caoutduuc  from  the  Kaa 
tUtliea  (lit,  to  make  oblique  InciuoDS  in  the  bark,  pli^ng  batnbooa  to  recite  the  sap 
vhich  runs  out  freely),  than  to  loll  the  goose  in  the  manoeT  they  are  at  present  diiiw  '. 
True,  Ihey  would  not  at  first  get  so  much  from  a  lii^le  tree,  but  tha  nltimate  gam 
would  be  iDcalcuUhle,  particululy  M  ths  tree  seems  to  be  one  of  slow  growth;  by  no 
means  so  rapid  as  the  JncMS  tlmtUa.  I  should  not  be  sorprised,  if  the  demand  jncreties, 
and  the  present  method  of  extermination  be  persisted  in,  to  fiad  a  sudden  eeasation  of  the 

"  I'ToptrtUt  ef  the  Cfntla. — lliis  snhslanoa  when  fresh  and  pnre  is,  as  already  men- 
tlooed,  of  a  dirtv  white  colour,  and  of  a  greasy  feel,  with  a  peculiar  leathery  tmelL  II  it 
not  affected  by  boiling  akc^ol,  bat  dissolre*  readily  in  boiling  spirits  of  turpentine,  abo 
In  naphtha  and  coal-tar.  A  good  cement  for  luting  bottle*  and  other  purpoaea  is  formed 
hj  boding  together  eqnal  parts  of  gutta  and  coal-tar  and  resin.  I  am  indebted  for  tins 
bmt  to  Sir.  Little,  aurgecD,  and  the  abore  were  Ms  proportion*.  I  bare,  bowerer, 
[utta,  that  i*,  one-half  instaad  of  (mo-third,  to 


.t  of  this  climate.    When  required  tut  nee,  il 
always  be  made  plastic  by  putting  tba  pot  containing  it  over  the  fii«  tor  a  few  minutes. 
The  gutta  itself  is  highly  inflammable ;  a  strip  cut  off  takes  lig^l,  and  bums  with 


a  bright  flame,  emitting  sparks,  and  dropping  a  black  residuum  in  the  n; 
ing  wax,  whicji  in  its  oombostioa  it  rery  much  resembles.  But  tbe  great  pecolivity 
of  this  substance,  and  that  which  makes  it  •□  eminently  useM  for  many  porpoaes, 
il  the  effect  of  boiling  water  npan  it  When  immersed  for  a  few  minutes  in  water 
above  UtO°  Fahr.,  it  oecmne*  toft  and  plastic,  to  aa  to  be  capable  of  being  moulded 
to  any  required  shape  or  form,  which  it  rotains  upon  ooolii^.  If  a  strip  of  it  be  cut  oR 
and  plunged  iato  boiling  water,  it  oonb«cts  in  sue  both  in  lei^b  and  tmdth,  IU* 
is  a  very  aimnalons  and  remarkable  phenomeniHi,  apparently  opposed  to  all  the  laws  of 
heaL 

"  It  is  this  plasticity  when  plunged  into  boiling  water  that  haa  flowed  of  its  being 
applied  to  so  many  Dtetiil  purposes,  aud  which  first  induced  some  Malaya  to  fabricate  it 
into  wbipe,  which  were  broiuht  into  town,  and  led  to  ita  further  notice.  The  nativas  have 
subsequently  extended  their  manubctures  to  bucketa,  basins,  and  jngt,  sbocs,  trices, 
Tessels  for  cooliog  wines,  and  several  otllcr  domestic  uses ;  but  the  nnmber  of  patenis 
lately  t&ken  out  for  the  mann&cture  of  the  article  in  Ewland,  prorea  how  modi  alien- 
tioD  It  has  already  attracted,  and  how  ciEensiTely  nseliirit  is  lUely  to  become  '^  -" 
the  purposes,  however,  to  which  it  may  be  adapted,  none  is  so  valuable  aa  iti 
Ulily  to  the  practice  of  tnrgery.  Here  it  becomes  me  of  the  most  useful  a._ 
to  that  branch  of  tbe  heaUn^  art  whidi  of  sU  is  the  leait  conjectural.  Its  easy 
plastidty  and  power  of  retaining  any  shape  ^ven  to  it  when  cool,  at  ooce  pointed 
it  out  as  suitabls  for  the  manu&eture  of  bougies ;  and  accordingly  my  predecessor. 
Dr.  W.  Mootgomerie,  availed  himself  of  this,  made  several  of  the  above  instramiaits,  and 
leeommBoded  the  use  of  it  to  the  Bengal  Medical  Board.  But,  like  many  other  goal 
hints,  for  want  of  sufficient  inquiry,  I  fear  it  wai  diiregarded.  The  practice,  h'lw 
ever,  hat  been  continued  by  me,  ijid  I  &A  many  advantage!  b  the  use  of  this  job 
atoDce.  It  also  antweia  very  well  for  the  tubes  of  syriuat,  which  are  olicayii  getting 
out  of  Older  in  this  oountry,  when  made  of  caoutchouc  Bat  my  late  eiperimeiii»  luvc 
(ivMi  it  a  mucb  highar  value,  and  proved  it  the  best  and  aaaiest  applica^un  ev«  yet 
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£Mwm«d  ID  ibt  numagement  of  frmctarea,  cambiaiD^  eu«  tad  eoufort  to  tbe  paUent, 
md  verj  omA  leuening  Ihe  tronbli  of  tbe  raiveon.  When  I  think  of  the  brrgigD  of 
bindigea  and  •plinta  got  rid  at,  tbe  lighineu  «id  dmplidtj  of  the  appliotioo,  tbe  gutta 
iraald  be  no  triBii^  boon  to  mankind,  were  it  to  be  awd  aolely  for  tbii  and  no  otber  pur- 
poM.  The  injuries  conjing  under  my  obeerration,  whareiD  I  bate  tested  it»  ntility,  bave, 
M  jet,  onlj  been  two  oompound  fnetarei  of  tbe  leg,  and  one  of  the  jaw  ;  but  ao  admira- 

a' '  haa  it  not  only  annvered,  but  exceeded  my  eipectatlooi,  tbat  I  ebould  think  mjself 
jiabla  in  not  eiTing  the  &ct>  eorlj  pablidty.  Iti  atilitj  b  fiacture  of  tbe  loner  jaw 
miMt  at  ODce  itnke  any  enrgeon.  So  veil  doe*  it  mould  ilaelf  to  BTCiy  siuuoaitj,  that  it 
ii  more  like  pnog  the  patient  a  new  bone  than  a  mere  nipporti  A  man  lately  brought 
into  hoipital,  who  bad  hie  lower  jaw  farokan  by  tbe  kick  of  a  bone,  and  which  waa  bo 
Miere  as  to  eaoee  tuMDOrrh^e  (ram  the  tar^  amaabing  the  bona  into  Mveral  fragments, 
waa  able  to  eat  and  apeak  three  daye  after  Um  aeddait,  and  Mt  ao  well  with  hie  cutta 
■plint  Uiat  he  inaiited  on  leaving  tbie  boapital  within  ten  daja.  lij  mode  of  applying 
tlil<  nbetanae  to  fractaree  of  the  leg  it  aa  followa : — 

*■  The  gatta  haTiog  been  previoouy  roiled  out  into  aheeta  of  conTsnient  lize,  and  about 
one-fouith  of  an  inch  in  thickness,  is  thus  kept  ready  for  use.  When  reqiured.  a  piece  of 
the  necessary  length  and  breadth  is  plunged  into  a  tub  of  btriling  water.  The  limb  of 
the  patient  it  thai  gently  raised  by  assistance, '  making  extension  in  the  usual  manoer. 
Tbe  Burgeon,  having  aacertaiDed  that  tbe  broken  t>ODe  la  in  Itt  place,  tokea  the  sheet  of 
gutta  out  of  the  hot  water,  and  allova  it  to  cool  for  a  couple  of  minutea.  It  is  still  soft 
tod  pliable  as  wtsfa  leather.  Place  it  wbilit  in  this  state  under  the  limb,  and  eently 
lower  the  latter  down  on  it.  Tbe  gutta  i*  then  to  be  brought  round  and  moulded  care- 
(dlly  to  tbe  whole  ot  the  back  and  sides  of  tbe  1^,  bringing  the  edges  close  together,  bat 
not  uniting  them.  If  there  be  any  superfluous  sabstsnee,  it  can  be  cut  cS  with  adsaurs, 
leanng  an  open  alit  down  the  front  of  tbe  leg.  You  hare  now  tbe  leg  in  a  comfbrtabl^ 
■oft.  and  smooth  ease,  which  in  ten  minutes  will  be  stiff  enough  to  retiun  any  shape  tiie 
BDrgeon  may  hare  giTen  it,  and  which  will  aiso  retain  the  bmie  itt  liltt,  Place  ae  leg 
to  done  up  on  a  donble  tnclioe  plane,  and  seeore  it  thereto  by  pasainj[  three  of  the 
eommod  loop  bandages  around  the  whole ;  Uiat  is,  one  at  the  top.  one  m  the  middle, 
and  one  at  the  lower  end.  Iiet  the  foot  be  auppcnled  by  a  foot-board,  and  a  ca>e  of 
gutta  put  over  tiie  dorsum  of  the  foot,  to  bear  off  the  pressure  of  tbe  small  bands 
generally  used  to  seenre  it  to  the  board.  Having  done  this,  the  surgeon  need  not  caase 
tbe  patient  another  twiogs  of  pain  until  he  thinks  he  can  use  ^e  teg,  or  be  deems 
the  bone  suffideolly  united  to  bear  the  weight  of  his  patient  If  it  be  a  compound 
traetnre,  it  will  be  only  necessary 'to  untie  tbe  loop  bandtsea,  separate  the  edges  of  the 
gutta  iplint  to  the  required  distaooe,  wadi  and  deanse  the  limb  without  abifling  any- 
thing sieept  the  dressings,  aud.  baring  dixie  so,  shut  it  up  again.  The  most  perl^ 
eleaniiiMU  can  be  mamt&ioed,  as  the  gutta  is  not  affected  by  any  amount  of  ablution ; 
neither  is  it  soiled  or  rendered  offenaive  bv  any  discharge,  all  which  washes  off  as  easily 
from  the  gutta  case  as  from  oil-cloth.  I  luiTe  had  a  patient  whrae  the  titaa  protruded 
tbrougfa  the  integuments  fully  two  inohoe.  walking  about  in  ux  weeks  from  the  injury, 
with  a  leg  as  straight  and  well  fanned  as  ever  it  had  been.  It  is  quite  obvioaa,  tnere- 
Ibre,  that  if  it  answers  so  well  tor  compound,  it  will  anawer  equally,  if  not  better,  Ibr 
simple  fractures  ;  and  that  any  broken  bone  capable  of  receiving  mecbanioU  support  can 
be  supported  by  the  gutta  better  than  by  any  other  contrivance ;  for  it  combines  light- 
IMBS,  and  ■muothneiB,  and  durability,  and  a  capatnlity  of  adjustment  not  possessed  br 
any  other  known  subetanee.  Alt  new  experiments  have  to  run  the  gauntlet  of  opposi- 
tion ;  and  I  do  not  suppose  that  these  recommendations  will  prove  any  exception  to  the 
rule ;  but  all  I  ask  of  any  Burgeon  is,  to  try  tbe  experiment  ere  he  argues  on  its  pro- 

Eriety,  and  I  feel  fully  oonvinoed  that  all  other  splints  and  bandages  wQ]  be  conBigned 
I  the  tomb  of  the  Capulets.  There  are  some  other  uses  for  which  I  have  tried  this  sub- 
stance, via,  aa  capsules  for  transmisuon  of  the  vaccine  virus,  which  ou^t  to  keep  well 
when  thus  protected,  toe  it  ia  moat  perfectly  and  hermetically  sealed ;  but  I  have  not 
had  sufficient  experience  in  this  mode  of  lumg  it  to  pronounce  decidedly  on  its  merita. 
I  am  at  present  trying  the  effects  of  it  on  ulcers,  by  enclosing  the  ulcerated  limb  in  a 
case  of  gutta,  ao  as  to  exclude  all  atmospheric  air ;  and  so  br,  the  experiment  promisea 

"  Since  writing  tbe  fbr^oing  observations,  I  have  had  an  oSdal  intimation  tnm 
Penang,  ot  the  vaccine  virus  transmitted  in  the  gntta  capsnlea  having  been  received  in 
good  order,  and  of  its  having  succeeded  satialutorilr.  I  have  also  opmad  a  eapeula 
containing  a  vaecioe  crust  that  bad  been  kept  here  for  one  month,  and  it  also  seenu  to 
have  lost  Dcsie  of  its  efficacy,  as  the  ease  inoculated  has  taken.  This  will  appear  the 
more  striking  when  it  is  recollected  that,  to  preserve  the  vacdne  virus  hitherto  in 
Singapore,  even  for  a  lew  days,  has  been  almost  impossible  ;  that  this  settlement,  not- 
witbslsnding  every  exertiim  on  the  part  of  both  private  and  public  practitionera,  baa 
been  vithont  tha  benefit  of  this  important  prophyUetio  fiw  an  interval  acmatiinet  of  twti 
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▼Mrs ;  aai  that,  at  all  timei,  tha  nbtaininK  aod  tnnaniitting  Qiii  dMiraUe  tmaaif  hu 
beeo  a  cauM  of  troubl«  and  diScuItj'  U>  all  the  medioat  oSoen  I  btTe  erer  met  Titli  m 
Um  Strails."— Jfr.  T.  OxUy.  Snn/ton,  iVinw  a/  fToJn  AJaixi  wu'  Maiaeea. 

"I  obHtred  in  the  JfreAaniei'  Uagtuint  for  March,  1B4T,  ■  ml  ice  of  ureral  pat(ot« 
Uben  out  tat  the  working  of  [he  ai-ticla  by  Hr.  Cbarlei  Huieach,  iu  vhich  an  aUbonla 
prueen  u  deKribed  fur  daaniDg  the  guUa,  u  alio  mmtiso  of  iti  haTing  a  dua^ecaU* 
acid  hdfU.  The  gutte.  vhen  pure,  ia  oartaintj'  aliriittj  add,  that  ii,  it  will  noM  a  rtrj 
«li);ht  eHerieKxata  when  put  lata  a  wlulioa  of  tatUL,  bat  i>  uDaffiected  br  liquor  patnai& 
Tbe  ucell,  although  peculiar,  ia  Detthor  atroOK  dot  uopleaaant,  w  that  ihe  article  azpeti- 
BieDted  upoD  nusl  hare  been  exoeedinglj  impure,  and  pcaaiblj  JeriTod  a  larp  pwtion 
of  it«  acidity  frofu  tbe  admixture  and  fsrmeDtaticti  of  other  yegutaUe  aDbaWnoea. 
Again  ;  it  eppean  to  ma  that,  if  the  gutta  be  pure,  the  lerj  elaborate  proceaa  diargibad 
aa  beins  aeeeaaarf  for  damiog  it.  is  auperfluoiii.  The  gutta  tan  be  obtained  here  in  a 
perfectlj  pure  atate  b;  limplj  boiling  it  in  hot  water  until  well  aolUned,  and  then 
rolled  out  inlu  thin  iheeta,  irhen,  a*  I  hare  bcliin  <ai(l,  all  foreign  matter  can  be  caailj 
remoTed.  I  would  recotntnand  that  the  manufBCli.ren  at  home  abould  oflbr  a  higher 
price  for  the  articlt  if  pnTJoualj  itralDsd  thrni^h  cloth  at  the  time  of  beiog  colle^ed, 
when  the;  will  receive  tbe  gutta  in  a  atate  that  will  aava  them  a  vaat  deal  mcne  in 
trouble  umI  expeoia  than  tbe  trifling  addition  Deceeearj  to  Um  original  piime  coat.'' — 
Mr.  Oxiey. 

In  February,  1B41,  Ur.  Chailea  Eancoil  obtained  a  patent  tar  improvemmta  ia  tb« 
manulkcture  of  gutta  percha,  eouiiting,  in  tbe  first  place,  in  tbe  cooetruction  of  a  aliciaK 
machine,  cooeiatii^  of  a  circular  iron  plate,  formed  with  three  radial  ilota,  in  which 
koiTee  are  fixed  Id  a  limiUr  manner  to  Ifaa  irooa  of  an  ordinar;  plane  or  apoke  dwTe ; 
tbe  ahti/t  which  nrria*  the  plate  la  caused  to  rotate  bj  Mean)  at  other  power.  The 
lumpa  of  gulta  percha  drop  (gainat  the  kniTee,  a  plate  bj  which  th^  are  cat  into  alieea, 
of  a  degree  of  thicknea*  correapnndtng  to  the  projection  gi* ai  to  tbe  kniTet.  Tbeee  alieaa 
are  then  aoalwd  in  a  Taaael  of  hot  water  till  tbej  beoome  pliable.  Itwtead  of  a  eircDlar 
reToliing  cutler,  a  vertical  cutter  or  chopper  may  be  osed  ;  curved  knivea  may  be  had 
recoune  to  for  refractory  lompa.  The  lofieaed  alioea  are  next  lubjeolsd  to  the  action  of 
breaker!  or  rollere  with  eerrated  blades,  which  are  mounted  trv>*vef*ely  over  tbe  tuk 
Id  front  of  each  breaker  there  i*  a  pair  of  fluted  feeding  roUm  ;  and  the  pieces  of  gaits 
pertha  are  paaaod  to  the  rollen  of  tbe  firM  breaker.  There  ia  an  inclined  endleea  wiA 
mounted  upca  two  rollen,  the  front  one  of  wfaiefa  k  immersed  in  the  water,  aad  the 
other  is  situated  opposite  tbe  spatce  between  the  feedii^c  rollers  of  the  sacood  breaker. 
Tbere  is  a  aeoood  moLitifd  web  placed  before  tbe  third  traaher.  There  is  also  a  mioeiif 
^linder  with  radial  Uades  working  partly  m  Ike  water.  The  feed mg  roller*,  and  tbe 
canying-rallers  of  the  endleaa  webe,  are  made  to  revol*«  in  » forward  direction,  while  tbe 
breakers,  the  minang  cylinder,  and  tbe  agitator,  are  made  to  revotre  in  the  oppoaita 
direction.  Tbe  brsuers  and  mincing  cylinder  abould  revolve  at  tbe  rate  of  Ihim  (KX)  t« 
BOO  revolutions  per  minute,  but  the  feeding  rollen  and  endlesa  webe  need  not  move 
faster  than  about  one-sixth  of  that  rat&  Thus,  the  subetance  ia  redund  to  small  frag- 
ments and  waahed  in  the  water,  tbe  heavy  impuritiai  blling  to  tbe  bottom  of  the  lank^ 
and  the  lighter  and  purer  matter  floating.    The  water  abould  be  used  cold.     When  the 


gulta  percha  has  a  fetid  smsU,  it  ia  treated  with  carbonate  of  sods  or  chloride  of  H 
The  said  apparatus  may  be  ueed  also  for  purifying  caoutchouc  and  jintawani 

Ur.  Haneqek  now  considers  tbe  use  of  solpliur  to  be  altogethar  objeetlonaUe  by  itself 
on  acoou&t  of  its  offensive  smell  and  efBoreeciBg  property  u  a.  meooa  of  vulconiiing 
Moatcfaouc.  He  has  found  that  if  a  minnta  ponlaa  of  sdlphar  he  used  along  with  a 
sulf^uret  the  best  result  ia  obtained  ;  the  proper  proportions  beir^  fl  parts  of  snlpburet 
of  antLmonj,  or  hrdroeulphuret  of  lime,  and  I  part  ca  sulphur  to  4S  psrtA  of  gutta  pereba 
t  caoutcbouo.     when  uese  materials  have  been  mixed,  the  oomponnd  ia  put  u 


bdlet  and  heated  under  pressure  to  a  temparature  of  from  S80°  to  800°  F.  and  is  to  be 
left  in  this  state  for  a  period  varying  from  balf  an  hour  to  two  honrs,  according  to  the 
thickness  of  the  materials.  He  prefen  for  efiecting  the  union  of  the  tulphorous  oansti- 
tueat  tbe  followiog  method  to  the  masticating  muhine.  Ist  Be  subjects  tbe  puriSsd 
gutta  ji«rcfaa  to  the  conjoined  action  of  steam  and  tbe  fumes  of  orpiment  and  sulphnr 
mixed  m  the  proportions  stated,  io  a  metal  chamber,  provided  with  a  steam-tight  cover 
secured  by  screw-bolts.  There  is  also  a  steam  boiler  connected  therewith,  and  when  tbe 
heat  in  it  is  raised  to  about  380°  Fshr^  a  fire  is  lighted  beneath  thr  pot  containing  the 
sulphuring  materials.  But  the  gutta  percha,  dtc  should  be  healed  w  ith  the  steam  before 
■'"Sulphured.    In  &vm  half  an  hour  to  f —  "■ -'■ ^  <-     ■      i. a. ■.•..!     n-  ai_ 

s  percba  may  be  rubbed  strongly  c 

ed,  either  f — '""  ""'  """"    '   "  — 

gutta  percha. 

Another  of  Ur.  Haqpocl^a  inventions  ia  to  expose  the  gutta  percha  to  tbe  deotoiida 
at  aaot«,  ot  <Uon<!a  of  line,  ooneeutnit«d  and  boiling  kit,  and  then  waobod  witb  aft 


I  sulphured.    In  from  half  an  hour  to  two  hours  tbe  sutrjiuring  ia  flnisbed.    Or,  tbe 

Ktta  percba  may  be  rubbed  strongly  over  with  the  sulpburuns  mixture  and  Iheo 
sted,  either  dry  or  with  the  ud  of  steam,  or  coated  in  tin  form  of  a  paste  aloi^  with 
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■IMIna  wlatkin  or  nMra-WKtw.  OutU  parchm  thiu  tretkted  bj  the  aotioo  of  nitroiu  gM, 
M  it  is  BTolved  from  oitrio  kcid  and  copper,  iron,  or  tlaa,  beeoroBi  exceedingly  Bniooth, 
tu)d  of  a  laetre  (pproadiing  to  metallic  ;  lo  alio  doea  oamnion  uiuul[Aured  caoutdioun 
It  is  thui  alia  (reed  from  ell  (tickineea ;  vbile  the  lulphured  icquirei  tinder  this 
treatment  tlia  d<vDj  aoftnew  of  telvet  Chloride  of  tine  and  nitroua  gaa  remove 
the  iRiell  of  Tukaniied  caooleboue  in  a  great  meoenie,  eepedallj  if  it  be  afternarda 

Other  new  inTnitioiu  are  practiied  bj  masticatiiv  either  gutta  percba,  caoutchoac,  ot 
jintawaii.  JD  (he  proportion  of  6  part*  vitb  1  of  chloride  of  unc  ;  all  irUch  oompoaoda 
ma;  be  aftervard*  lulpbured.  A  further  modlficafioa  cotuisti  ia  prodixuiig  a  apongy 
gDlta  perdiK,  cacutchouc,  or  jinlBwao.  fbr  stnfflng  eofoa,  ie.  48  parts  df  one  of  these, 
uoisteoad  wilh  oil  of  turpeotiae,  ooal  oapbthik  nsulpfauret  of  carboo,  or  other  proper 
•oUent,  B  parts  of  hydrosulpburet  of  lime,  aulphurct  of  aotimon;,  or  other  aaalagoua 
ealphuret,  10  parts  of  earlxMBle  of  ammouia.  ewboiuU*  of  lime,  tt  '>ther  lubiCBitee  that 
is  either  volatile  or  capable  of  yielding  a  Tidatile  prodMt,  and  1  part  of  sulphur.  He' 
mixes  tbete  materials  together  in  a  masticator,  and  then  subjects  them  to  a  high  degree 
of  heat,  obsertJDg  the  same  condilioas  which  are  stated  in  the  [brmer  description,  except 
only  ihst  the  heat  may  be  ptuhed  wilh  advantage  several  degrees  higher,  say  from  200° 
to  800"  Fahr, 

Articles  are  mAOufhctnred  of  ordinary  gutta  percba,  caoatcboac,  or  jintawan,  snch  as 
ungle  and  double  texture  Taterproof  labrics,  boot*,  galoshes,  belts,  bandages,  tronierv' 
and  other  ■traps,  capes,  life-preserv«n.  tubes,  knapsacks,  caps,  cups,  and  other  ressels  of 
capacity,  hsmmer  doths,  eotbm  spiODing  rollers,  backs  of  cards  for  carding  wool,  piano- 
fortfl  hammers,  paper  holders,  springs,  trusses,  Ac.  By  taking  the  gutta  percha,  caont- 
diouc,  or  Jintawan,  aftw  it  baa  been  sulphured,  and  brushing  it  with  a  solution  of  reajn 
in  boiling  oil  (linseed  t),  placing  it  in  a  chamber  heated  to  from  16°  to  100°  Fahr.,  nod 
aftervarda  polishing  it  by  the  meao*  tisudly  employed  by  the  japaniMis,  it  acquires  ths 
lustre  of  japanned  irares. 

Mr.  Hancock  baa  also  contriveda  machine  for  cutting  gutta  perdut  into  stripe  or  ribands, 
(hread,  or  cord  of  any  required  shape.  It  consists  m  tvo  grooved  rollers  of  iron  or 
steel,  mouDted  in  a  suilaue  framework.  The  groores  of  eat^  roller  are  semicirculaT, 
and  the  projecting  divisions  between  tb*  gnwves  an  made  with  knife  edges,  so  as  to 
divide  readily  aor  sheet  or  mass  of  gutta  percha  presented  to  them.  The  under  roller 
is  flanged  at  boih  enda,  and  the  npper  roller  t»  made  to  9t  inside  of  these  fUnges,  in 
order  to  keep  the  catting  adgea  from  thiltinff  or  beiiw  damaged.  To  cut  thin  sheets  of 
gutta  percha  with  this  lOMhine  into  strips  or  ribands,  ue  materia  is  passed  tbrough  it  in. 
a  enid  slate,  and  otjly  the  cutting  edges  are  bron^t  into  operation.  To  make  round  cord 
cr  (bread  by  means  of  it,  either  s  skeet  at  gutta  percha  of  a  tificimess  equal  to  the 
diameter  of  the  boles  formed  by  the  grooves,  and  at  a  temperatilre  of  SOO"  Fabr.  (pro- 
duced by  stipplyiiw  it  from  a  faediog-cbamber  heated  to  that  degree)  is  passed  through 
the  mai^e,  and  (he  (hrewla  ot  Cords  are  received  in  a  tank  of  cold  water,  tmm  which 
they  are  led  away  to  be  wound  on  reels  or  drums ;  or  the  gutta  percha  is  employed  in  a 
plastic  state,  and  pasaed  tmder  a  gauge  before  it  enters  the  macbme.  If  it  be  desired  to 
produce  a  cord  of  a  sanicjrcular  form  in  the  trauaverse  section,  a  plane  roller  is  subell- 
Inted  for  the  lover  grooved  rriler ;  or  sl>onld  cord  of  a  square,  triai^ar,  or  beiangular, 
or  any  other  form  b«  reqiirad,  the  two  loUera  most  be  shaped  to  suit — NoBton'*  Jottnuii, 

ffiitfn  Ptrdm  Letttn.  Gutta  Peroha  has  been  patented  for  making  letters  for  shop 
aigli*  by  Mr.  Hoore,  Bairistn. 

Outta  Ptreha  l\ibti;  ttmtffth  i^.  Jl.  series  of  interesting  experiments  have  just  been 
concluded  at  the  Birmingham  Waterworks,  relative  to  tha  strength  of  Outta  Percha 
Tubing,  with  a  view  to  its  applicability  fbr  the  conveyance  of  water.  The  experlmenia 
wwe  made  (nnder  (lie  direction  of  Henry  Kofe,  Esq.,  engineer.)  apoo  tube  f-  of  an  int^ 
diameter,  and  ooe  eighth  of  gutta  peroha.  These  were  attociied  to  the  iron  main,  and 
subjected  for  two  months  to  a  pressure  of  200  feet  head  of  water,  without  being  in  the 
slightest  degree  deteriorated.  In  order  to  ascertain  if  posuUe  the  maumum  strei^[th  of 
the  tube's,  they  were  connected  with  the  Water  Company's  hydraulic  proving  pump,  the 

S^lar  load  of  which  is  SBO  lbs,  on  the  square  inch.    At  this  punt  the  tubes  were  US' 
Mted,  and  the  pump  was  wn-ked  up  to  SSI  lbs.,  but  to  the  astonishment  of  every  one 
the  tubes  still  remainod  perfect.    It  was  then  proposed  to  wiH-k  the  pump  up  to  600  lbs., 
Iva  would  not  bear  this  weight.    The  utmost 
p  could  not  break  the  tubee. 
g  somewhat  elasUo,  allowed  tha  tnbee  to  become  slightly  ex- 
ordiixu7  pressure  which  was  applied,  but  on  its  withdrawal  they  re- 
:d  their  furmersiie. 


power  of  the  hydraulic  pump  ci 

The  gutta  percha  being  son 

panded  by  the  extraordiixu^  pi 
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dated.     It  bu  already  bem  fittad  up  ia  dwdling  bonaea,  m  lien  of  dbUi  ;— «■ 

Land  rMeiving mewagw ia minBi,  i  " 
i^  etlabliihoMOU,  it  ii  iaraluable. 


iubta  for  girioK  and  rMeiving  mewagw  ia  minBi,  lailvay  ■( 

"    ■   "      »nd  all  laiw       -  •     >  • 


hMF.^  .  _     ,  _         _ 

■ubauiice  wbicb  oncnea  to  u>  from  tbe  Eaitern  Ardiiptlago  under  tba  name  of  ^idta 
ptreha,  wr  know  that  thli  aubUaoce  ii  cootaioed  id  tbe  deacending  aap  of  the  Imtandr* 
OtUta,  Hooker,  belonging  to  the  Datnnl  order  SafKAactit.  Thia  tree  attaiiu  a  great  sixa, 
being  lonntimM  ai  mach  aa  ■  ^ard  in  diameter,  and  tO  or  10  feet  ia  h^ht;  ita  soft  and 
fibrwu  wood  i«  uaele*  for  iodiutrial  pnrpoMa;  ita  fruit  furniilMB  aStttj  oil 

It  ii  laid  that  ■  tree,  vben  cut  down,  will  .yield  16  kilogramoia  of  rntta  percha  er 
•olid  gum.    Hie  jnicea,  dned  io  tbio  strata  laid  do*  upoa  another,  form  irreinilar  maatM 
•f  greater  or  leu  thickaeai,  of  a  rcddiah  or  erajish  colour,  of  Thieha  gradualT 
quantity  haa  lieen  annnaliy  imported  intfl  Europe  and  America  wdm  IMS. 

During  many  yeara  the  uatire*  of  the  eoontriee  where  it  ia  produced  have  etaployed  it 
atiooat  solely  in  tbe  (brnutioo  of  haodlea  Ibr  azaa,  wbiA  poeaeea  vben  oold  a  certain 
degree  of  Sexibility  with  great  toughaaai.  At  preaent,  tbe  gotta  pereba  ia  purified  by 
raapii^  it  in  oold  water,  wliich  rauoTea  tbe  greater  part  of  tlw  tolubl*  ragtoic  matter  and 
aalta,  and  alio  lacilitatea  the  aeparatioo  of  any  portiona  of  wood  or  earthy  matten.  The 
purification  is  oompletad  by  meana  of  warm  water  in  M*eral  baaine ;  the  gutta  perdu  ia 
afterwarda  dried,  and  formed  ioto  a  paety  maa*  by  beating  it  to  about  CSD°  P.  io  a  need 
with  a  ateam  Jacket 

rka  gutta  percha  thua  prepared  baoomea  eufEdaotly  toft  to  be  readily  joined,  atretdied 
out  into  theeta  or  strape  of  any  tbickneaa,  drawn  into  tubaa  of  varioDt  dianwter^  and 
moulded  into  any  form,  whilat,  on  being  slowly  cocdad,  it  acquirea  gnat  tenteitT  and 
•oliditjr.  It  i*  neoaaaary,  howerer,  to  remark,  that  the  praaenoe  of  a  small  quantity  of 
water  is  suficient  to  present  tbe  adheaion  of  its  parte. 

Prvptrtiei  of  eommon  OuUa  Pereka. — The  gutta  percha  thua  porified  fbr  manofiKtui^ 
ias  piiTpoeaa,  u  of  a  redtUsh.brown  oalotn' ;  it  readily  baoomea  eleotrleal  by  frictioD  asd  ia 
a  bad  conductor  of  both  electrteily  and  heat.  At  the  ordinary  lamperBtura  of  our  climate, 
aay  from  BS"  to  77°,  it  poaseasea  abmit  aa  much  tenacity  aa  thick  laatber,  with  ratber  lea* 
fleiibilityi  it  aofteoa  and  beoomes  sensibly  doi^y  towards  120°,  allbough  still  rcry 
tough.  Its  ductility  ia  auch,  at  a  tamperatnre  of  from  110°  to  241°,  that  it  is  readily 
extended  intu  thin  sheets,  or  drawn  into  threads  or  tuba* ;  ite  fleiibitity  and  dnctilitj 
diniiniah  aa  the  temperature  becomea  lower.  It  doae  not  poeaeea  at  mr  temperatmr  tl« 
peculiar  elastic  eitansiUlity  which  cbaraoteriiea  eaoutdiouo.  Kipoaed  for  aa  boar  to  a 
tenperaturfl  of  U",  ita  flexibility  ia  sLgbtly  dimiaiisfaad.  , 

In  ita  varioua  formal  gutta  pereha  pueseaeee  a  peculiar  poroMty,  aa  may  be  abown  ia 
tbe  fallowing  manaer  >i-A.  drop  of  ita  aotution  in  aulphuret  of  carbon  is  to  be  plaoed  on 
a  ^lasa  slip ;  the  apontaueous  Brapoiatioa  eoM  reduoee  thia  aotution  to  a  whitiA  plate ; 
if  It  be  than  examined  wilb  the  miBroaoope,  tbe  nunaroua  oarities  with  which  itiapieRed 
may  be  dialinctly  peroaired.  Tliaaa  oantiae  may  be  rendered  still  more  mible  by  meana 
of  a  drop  of  water  ;  tba  liquid  gradnallf  ioaiuataa  itael^  tba  maas  appean  mca^  op^«, 
and  by  means  of  tba  micraeeopa  tbe  eantias  ar«  aeao  to  be  ealarged. 

Similar  rasult*  are  obtained  by  keeping  immereed  in  watm  tar  a  ooniderable  tima 
tbio-  Iraoapareat  lamJlMai  obtaioed  by  tba  araporatioa  by  beat  of  a  solatioo  of  gutta 

Ibe  preceding  obaerratiana  led  me  to  think,  that  Ibia  aubataDce  retaining,  in  oonsa. 
quence  of  ita  poroaity,  a  great  many  minute  particles  of  air,  vwed  to  Uiia  circumstance  it* 
appeanuce  of  poaanaaing  a  leaa  deaisity  thu  tbat  of  water,  namely  01I7II.  In  bet,  «a 
atretcbing  gutta  percha  under  atrong  presaure,  and  immediately  cutting  the  str' 
produced  into  very  small  pieces  under  water,  tba  greater  part  of  the  fkvgments  fe 
~  r  absorbina 


atretcbing  gutta  percha  under  atrong  presaure,  and  immediately  cutting  the  stripe  tbot 
'         '  t  of  the  fk^i^ents  fell  to  tba 

...        Una  a  certain  quantity  of 
The  same  result  was  alea  obtained  by  kaepii^  vary  thin  leaTea  of  gutta  perda. 


t»tMm  of  the  Teasel — some  immediately,  othue  after  absorbing  a  certain  quantity  of 


CfMred  by-different  metliods.  immereed  for  a  moath  in  water  depriTed  of  air  ;  ibeirparM 
Mning  gradually  filled  with  tbe  liquid,  tbe?  beeama  beavier  than  Ibe  water,  and  then 
ceased  to  fioat.    Gutta  peroha  is  also  heavier  in  proportioa  to  tbe  lesigtfa  of  time  if 
been  exposed  to  tbe  air.  particularly  io  thin  learea. 

Tbe  porous  structure  of  ^tta  perdia  becomes  changed  into  a  fibroin  t<  ' 


Oomnon  gntta  perdia  roeiala  eold  water,  damp,  and  also  the  rarioni  inflnencea  whidi 
excite  fermcntatini ;  but  it  can  be  eoftened,  and  expericaee  a  aort  of  auperficial  doogby 
hsion  by  the  action  of  the  eolar  rays  in  aummar. 

It  is  Mt  attacked  by  alkaline  sections,  eran  vbm  caustic  and  ceneentrated ;  am- 
■Duia,   saline  eoluticDs,  water  contaioii^  earbonie  acid,  the  taiMo*  Tegatabk  aa4 
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■  (whiea,  boer,  Ac)  do  not  teach  it ; 
te  attack  gatta 
■  tgiia  predpi- 

Sulphuric  >c7d  with  ooe  eqtUT.  of  watm  oolotin  it  brown,  ud  dinDt^TBtet  it  witli  a 
■CDsible  evalutioQ  of  lulfAuniui  acid. 
Huiintic  Kcid,  in  iti  aatunled  KilDtioo  in  w>t«r  at  a  temperatare  of  SS°  F,,  attackl 

rtca  percha  ilowljr,  and  pvai  it  a  more  or  !•■■  deep  brown  colour,  at  length  rendering 
LvitUe. 

Uonohyiirated  nitric  acid  attacke  it  rapidlj,  with  efferreaeepoe  and  an  abundant  evo- 
iDtioa  of  Tumn  at  bjpoDilniai  add ;  the  laliitaiica  ia  daoomposed,  and  coloured  of  a 
browniab  onugB  red ;  it  beoooMi  dough;,  and  aftarwanb  aoUdiflea  by  degrees  and  re- 
in the  cold,  and  even  br  beat,  onlj  h  part  of  the  sutta  percha  (0*10  to  O'SS)  le  dis- 
Kilved  bj  anhydrous  alcobid  or  ether.  Beniiue  ana  ajnrita  of  hupeoliite  diaaolre  it 
mriiHlIy  wheo  oold,  but  nearly  comDletaly  b^  haat  8o)pharet  of  carbon  and  chloroform 
di»oWe  gutta  perdia  trben  oold;  Urn  aiuatMM  nu^  be  filtered  beneath  a  bellgLua  to 
prevent  evaporation)  the  filter  ratMlM  tbe  fbreign  matter!  of  a  reddiah-tivwn  culonr, 

whilit  the  Bolution  pastes  perfectly  «"  '  ...  ™ 

eiposed  to  the  air  i  "        '' 

percha  in  a  plate  ol  ^. .      .  ,       _    ^,.  ._ 

the  evaporatioD  of  the  liquid, 

Except  the  colour,  wliicb  ha*  diwapeared,  the  gotta  percha  o^ra  then  the  characters 
and  propertiea  mentioned  above  aa  beUDgiog  to  (be  oommarcial  aubatance.  Submitted 
to  a  tfradually -raited  temperature,  it  •ofteni  and  melta,  and  may  be  made  to  boO  with- 
out acquiring  a  ■enuUa  oolour;  the  transparent  fluidgivea  abundant  vapours  which  are 
ecodeuaable  into  a  nearly  colourless  oily  liquid.  The  portkiw  last  distilled  have  a 
brown  ieh-orange  Colour,  and  a  thiD  layer  of  oarbDnaoaona  depoait  remains  adherent  to 
the  aides  of  the  vesseL 

AnalgMi. — We  have  Mid  above  that  alcohol  and  ether  can  diaatdve  coly  a  portion  of 
gutta  percha ;  this  is  because  that  (ubstanoe  ecnaiil^  in  bet,  of  three  proximate  princi- 
ples, the  Beparation  of  which  has  required  very  ddtcato  obawvatioo,  uthoi^b  they  are 
vcrv  clearly  diatiuguUbed  by  seVeral  of  thejr  prqiartias.* 

Whea  gutta  percha  in  ttiin  leaves  i*  broi^t  into  contact,  in  a  dose  vessel,  with 
16  to  20  vols,  of  cold  anhydrous  alcohol,  and  tbe  temperature  rusad  slowly  hj  meauB  of 
the  waterbath  to  tbe  point  of  ebullition  (172°  F.),  and  kept  at  this  point  during  se- 
veral hours,  the  l^oid,  if  filtered  whilst  bailing  and  left  in  a  dosed  flask,  will,  at  the 
eod  of  from  IS  to  3B  hours,  b^iato  deposit  on  tbe  sides  of  the  veassland  on  the  surhce 
of  the  solution  white  opaline  granules,  distant  from  one  another,  but  some  of  them  in  ' 
groups ;  their  liie  will  gradually  increase  for  some  daya.  Thesa  granulea,  carefully 
examined  under  the  microscope,  will  be  found  to  have  tbe  fbnn  of  spherules  truncated 
by  the  sides  of  tbe  vesseL  Tteir  surbee  is  either  tmoolh  or  Ivistling,  vrith  ver^  small 
' — ipareat,  elongated,  lamellar  enslalt.  Sane  superficial  fisanres  appear  to  mdicate 
these  spherwBs  are  formed  of'^a  aort  of  Uan^pareot  yellow  kenwl  coversd  with  a 
te  pellicle. 

liich  is  really  Ihdr  aingular  crystalline  structure,  of  wbidi  perhkM  no  other  example 
is  known.  In  fact,  cold  aubydraDs  alcohol  dissolves  the  whole  of  tbe  yellow,  GubjaceDt 
apberoidal  subetance,  while  the  auperficial  pellide,  in  the  interior  of  which  the  alcohol 
boa  aubalicuteii  itself  for  the  solid  globule,  appear  whitor  and  less  transparent. 

The  alcoholio  solutiou  which  has  been  tor  ■omedays  depositing  this  complex  sphe- 
roidal crjalallisatioci,  can  again  take  up  by  heat  a  portion  of  the  two  proiiinate  prin- 
dples  remaining  in  the  substance,  allowiog  a  fresh  quantity  to  ciystalliie  on  cooling. 
Tbe  extraction  is  completed  by  returning  the  boiling  alcohol  several  timea  upon  the 
gutla  percha  until  it  no  longer  diasolTes  anvthiog. 

The  solid  substance  wh!i£  ba*  redsted  tbe  aoUoa  of  tbe  solvent,  pouesses,  with  some 
modiScatioas,  the  principal  propartlss  <^  crude  gutta  peicba;  we  shall  here  call  it  jmir- 
jpiila  or  jfutla.  At  to  the  two  other  organic  prindples,  one  is  a  vMok  rttin,  which  ia 
much  mare  soloble  in  cold  alcohol  thsu  the  other,  the  uhitt  tryitalltiu  rttin. 

By  taking  advaolage  of  these  different  degrees  of  solubility,  we  are  enabled,  with  time 
and  patience,  to  eK»:t  the  complete  purification  of  these  three  principles.  The  separa- 
tion may  also  be  effected  by  treating  finely-divided  gutta  percha  with  cold  ether,  whidi 
dissolves  the  mixture  of  the  two  resins  more  abundantly  than  alo^l ;  they  are  after- 
wards separated  from  one  another  by  the  same  treatment  already  described  for  alcohol 

The  tendency  of  tbe  white  resin  lo  form  itself  into  groups  of  radiated  lamella  is  ma- 
nifested in  a  rather  renarkable  drcumttance,  which  it  u  eaay  to  reproduce.   Hamnr 

•  Tbt  nthOT  wpsan  to  ba  upsmnrfiitei  vith  the  resesmhes  am.  Aipps  on  this  nldsat.  See  Oham. 
ass.  vaL  Ix.  p.tfL 
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ribbon*  out  fttni  •  tttin  l«*f  of  orAioTj  gotte  omb*  an  to  bt  plaesd  Id  a  tuba,  iod 
immereed  in  uihjdrouB  alcobid.  Tbv  tube  it  Uieo  dated,  aod  left  to  tir«n^  or  tblrtjr 
day*,  wben  ■  few  vhitiih  points  appair  bara  nhI  tbar«  on  tb*  ribbonti  and  «ft*r*>rdi  o« 
the  lidm  of  Ihe  tube.  TbeM  pointi,  whidl  b«caiiN>  graduallj  btrger,  an  formed  of  sfya' 
talline  (ufu  of  tba  vbita  raiin.  TbtM  thk  (irMdinato  |viad^  b  teparated  dircetif,  and 
in  tbe  cold,  erea  when  tba  atmoapbeTM!  taniparatura  i>  ^radoallj  riling,  for  iaatanoa 
duripg  tbe  spring  or  earl;  n 

""--  --ydallina  whit*  rei 

iuolved  ID  (nhjdroi  ,         ,  ,  ,  ,.     .  _ 

.  o  ndialed  lamallar  cryftal*.  forming  HxneUmea  i^metrical  tnlU  arranged  in 
■tan,  and  then  presenting  the  appaiinnce  of  a  tnrt  of  efflnmcanoe. 

DittiutliM  Okaraeltn  and  Fnptnif  ef  Uk  Tknt  PntimaU  frHieiplu  mIneJt  Eonttf- 
hat  eommoit  Ovtia  Ptrcha.—TiM  moH  abundant  of  tbeaa  tbree  p'riMiplw,  fbrraing  at 
least  frtu  7S  to  83  par  cent.  «t  tbe  whole  mass,  is  the  pm  gutta,  which  preaeots  tba 
prindpal  prop«nies  of  the  oommerdat  MbsUwce ;  II  is  wtiite,  transparent  at  a  tempera- 
ture ur212°  F..  wbeo  all  its  parts*are  ueltrd  together;  opnke  or  semi-transparent  wbea 
cold,  from  its  then  aeguiringa  strnMnre  whldi  causes  the  interpoaitioQ  of  ur,  or  of  ■ 
\^c^mA  possessing  a  di^ent  refhtdka  from  its  own.  This  atnieture  appears  atiU  mora 
distinct  than  in  tbe  natural  lubstaiice  enntaining  all  ibree  principle*. 

In  thin  sheets,  and  at  a  tmnpcntare  of  iffl  to  88°  P..  it  u  enppK  tougb,  extemible  bat 
not  verj  elastic.  At  llt°  Fn  it  softens  and  tnms  baok  upon  itself,  and  bennnea  more  and 
more  adtiefiTe  and  trsnilucent  in  proportion  to  the  elevation  of  temperature,  undergoing 
a  sort  of  dough;  Aision,  which  beooniea  mora  distinct  towards  31S°  to  !S0°.  Heated 
beyond  this  point,  it  melts,  boit*  aod  distils,  fomishit^  a  pTTogeoous  ml  and  carburetled 
gases. 

I  pToximale  principles,  is  qnicbly  rendered  electrical  bj 
d  conductor  of  heat;  it  geDflrally  floats  on  water  but  sinks  to  the 
bottom  as  soon  as  its  pore*  are  flilad  with  Ibis  liquid.  It  b  insoluble  in  alcohol  and 
ether,  almost  completelj  insoluble  in  beniine  at  SS'' F.,  it  b  soluble  at  77°.  and  bacomes 
more  and  more  so  in  proportion  as  ths  temperature  is  raised.  The  saturated  solulion  at 
84°  Ginna  itself  into  a  semi-transparent  mass  wben  oooled  balow  8t° ;  alcohol  predpitales 
lbs  gntta  IVnm  iu  solatioa  in  benaine. 

At  82°.  ipirils  of  turpentine  diasolTas  Tory  like  gntta,  whilst  it  ^sintegratea  and  iGb- 
■alvea  it  readilj'  when  hot. 

Cblorofurm  and  sulphuretof  oarbou  diswlTa  tbe  gutta  tn  tbe  cold 

After  tbe  extraolion  bjr  mesns  of  ether  of  tbe  two  rasing  inteiposed  in  tbe  thin  learas 
of  wliite  giilta  percha.  leaving  the  last  portion  of  ether  with  which  thej  were  impr^^Datad 
to  eraporite  in  the  open  air,  theae  leaves,  enclosed  in  a  Bask,  experienced,  after  remain- 
ing (here  for  two  mcrnlhi  at  a  temperature  of  from  AS°  to  82°  F.,  an  alteratioo  wliiiA 
appeared  to  depend  on  their  pnroaity,  the  action  of  the  air,  and  perhepi  Ihe  ether 
retained  in  tbeir  pores.  However  it  be,  these  leaves  bad  tbenatq aired  new  properties; 
the)  were  brittle;  exhaled  a  very  distinct  sharp  odour;  brought  into  contact  with  an 
axcen  of  anhydrous  ether,  IheT  were  partially  dissolved ;  tbe  soluble  portion,  obtained 
by  tbe  evaptHatiMi  of  the  ether' and  desiccation  at  IM°  F.,  was  glutinous  and  truulucent; 
it  became  opake  and  hard  by  cooling  down  to  14°  F. 

Bulphuret  of  oubon,  renewed  three  times  in  six  days,  aod  etaporated  each  time  after 
two  days'  contact,  led  as  resldne  a  white  flexible  leaf,  Hie  portion  not  dissolved,  swelled 
and  ttatwparsot,  did  not  appear  to  undergo  any  change  when  left  in  sulphnrat  of  caiboa 
fcr  ten  daya 

Hus  kfitd  of  spontaneous  transformation  wonld  periiaps  become  complete  if  mon 
prolonged;  ita  study  will  require  much  tlms;  it  will  perhaps  pat  ns  in  the  way  ofaecer- 
tainii^  th«  caosea  of  certain  ehanges  obaerred  in  some  small  otjects  formed  of  gutta 
percha.  I  bare  alrndy  been  able  to  anwrtain,  that  thin  leaves,  exposed  Kir  eight  ooti- 
•ecutive  dsvs  to  tbe  action  of  the  son  in  midst  air,  were  dtsooloured,  and  that  thdr  sub- 
itanca  had  becDme  in  great  part  soluUe  in  ether. 

HoDohjdrated  snlpharic  acid  disintegrates,  ind  aimuiuulatea  a  brown  ooIddt  Io  tba 
pure  gutta.  with  evolution  of  sulphurous  acid ;  after  eight  days'  contact,  tbe  deep  brown 
liquid,  on  dilution  with  water,  becomes  turbid,  snd  furnishes  a  brown  (Incculent  predpi- 
tata,  Hilric  acid,  with  a  single  equivalent  of  water,  attacks  the  pure  gotta  with  a  lively 
effrrvescence,  and  the  evolution  of  orange  vaponrs  of  byponltrouB  add.  Hmialic  neid,  n 
it*  saturated  solution,  slowly  attacks  the  thin  Iraves  of  gutta,  giving  them  ■  deep  brown 
odour  ;  at  tiia  end  of  eigbt  days  it  becomes  friable,  lie  reaction  of  muriatic  acid  eslab- 
liihas  aa  additional  diitutctive  cbaraeter  between  this  proxinute  principle  and  the  two 

Oiyttailitu  WkiltStnii. — Obtained  pure  by  means  of  tbe  operations  above  de«cHlied; 
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expuieaae  uy  HDMUa  elai^i  its  tiukm  aommaMM  M  E!0°;  >t  847°  to  iM"  it 
aoquiree  an  aUiCorm  fluidity  and  CMupUte  truupweiKiy,  without  uij  DotienUa  colour; 
it  tolidifiu  DO  cooLing,  ibnoiBh  irhich  cauMi  i(  to  ifdit,  and  rsDUm  tnarpveat  and  ft 
liltla  beavier  tbaa  irUer. 

Tbe  crjiMllinid  retin  i«  Tcry  aolnble  in  •piriti  of  tnrpwitiM,  io  b«o«oe.  uilpharet  of 
auboD,  eiber  Mtd  ihloroiisin ;  on  the  ■paatuiaoDB  aTKpontHHi  of  tbe  two  iMt  TClranti^ 
It  et7>CaIliiM  in  long,  nairow,  tbin,  pculy  lamiiw^  fanning  Npuvte  groDp*  radiatiiig 
ftom  coQUooQ  centia*. 

Anhydrona  Btcobol  diMoliei  it  pret^  mdny  at  the  tsmperatnre  ol  1ST°  F.:  oo 
OMling.  group*  of  ciyitak  wp(nit«^  whi^  incraaM  (hiring  wrenl  d&ys ;  tbe  ootd  lolii- 
tioo,  dMUtM  aft«r  eryitaUiiatioa,  and  laft  (o  (poataiwoni  etapoimlloii,  yieldi  aimilar 
crop*  of  mar*  *aluniinou«  lameUa. 

The*a  crydaLi  ari  not  attsckvd  or  readily  mtnrteoed  W  «ither  eold  or  bcnling  water, 
H  ia  aUo  tbe  oMe  with  hot  or  cold  <»--*■-  -"-" '-' ■ -"  "--  — 


dilute  acidi.    Monokydi^cd  •olphujie  and  mtric  acida  attack  it  rapidly.  prodncinK 
•J,  upon  the  white  n 


r  ptaenomeiia  to  thoa*  obDcrred  in  their  aetioD  npon  pan  Ratta.    Muriatic  ai 
~     'rttj,  doe*  not  act  upon  the  white  reain ;  in  wrnal  of  tone  characters  it  ap 
a  ui«  bmaoe  dxtracted  by  M.  Scribe  lh>m  the  reain  of  lotca.*    It  would  bi 


veil  10  lubmit  ^eae  two  principlw  to  a  oomparative  itadr. 

TlUotBnin. — Thia  amorphou)  tranpareat  reain  of  a  lenunl  ol 
ing  (o  ila  tbickneaa,  ii  a  little  heaTiai  than  water,  aolid,  and  even  hard  and  brittle,  at 
>^  F. :  it  gradually  bqnomw  nwre  flexible  id  proportion  aa  the  temperature  ia  ruaed ; 
at  ISS"  F.  It  beciunea  paaty ;  it  do«a  not  baeome  Eon^etely  fluid  below  Sl!°  to  3S0°. 
Heated  beyond  thia  point,  it  boila,  hot  then  gradually  imdergoea  cotuiderable  alteratitai, 
beoxnea  brown,  antf  erolre*  acid  ftimea  and  earbareta  of  hydrogen. 

Hiia  reain  itrmgly  retain*  tbe  alcobid  in  whicb  it  haa  be«a  diaaolred ;  it  ia  aepanted 
from  it  by  heating  in  vaaio  to  SIS"  F.  until  bubbling  entirety  eeaaea. 

It  ia  •olutJe  in  the  ttAA  in  alcohol,  ether,  bencine.  eaaentiat  oil  or  turpentine,  aul- 

Ciret  of  carbon  and  chloroform ;  all  these  liquid*,  wlwn  araporated,  leave  aa  reaidue 
amorphou*  reiin. 

Dilute  adda.  concentrated  alkaline  aolution*.  and  amtnmiia  do  not  attack  tbe  yellow 
nain.  MoDobydrated  Bulptanrie  and  nitric  acids  act  upon  it  rapidly,  producing  pbeno- 
mena  analogou*  to  thoae  exhibited  with  the  other  two  principlea.  Muriatic  add,  even 
in  iU  laturated  aoluCioo  at  S8°  F.,  is  without  action  upaa  it.  But  the  moit  remarkable 
tharacter  of  this  reain  ia  tbe  power  of  fiirming.  under  the  clrcotnatance*  already  in- 
dicated, those  globose  eryatals  covered  with  a  while  pellicle  of  another  resin,  and  oOeritig 
in  their  con^lez  (brm  the  appeuance  of  opaline  apherules. 

W*  see  thus  that  tbe  gutta  perdia,  aa  it  oecuri  ia  commerce,  comiita  of  three  distinctly 
cbaracteriicd  proximate  principles,  beside*  aome  other  matlen  in  small  quuitities;  the 
'moat  abundant  of  these  prineiplee  posseaaes  the  propertiea  of  the  original  aubatance ;  I 
give  it  the  name  of  nun  Jrw'te  or  ^idta;  the  tvo  other  prinoiplea  are  neutral  resins. 

In  order  to  recal  their  characteristic  properties,  I  will  eive  the  name  of  crjwfaliaru  at 
Mimt  to  that  whidi  ia  obtained  without  difficultj  in  white  cryatala  ;  and  that  atjluavilt 
to  the  third,  which  ia  yellow,  and  becomea  aensibiy  fluid  at  a  low  temperature. 

He  commercial'  varietie*  vtiicb  I  have  examined  have  given  me  the  following  pro- 

Ontta  -  -    76  8B 

Albane  -    16  14 

Flf»TiIs  .  .  .  -      i  4 

QTP3IJM,  SiUphale  of  Umt,  Alab<uitir,  or  Pari*  PlatltT.  Tb\»  mbstanoe  is  found 
In  three  geologiiw  positions  in  tbe  crust  of  the  earth;  among  transition  rock);  in  the 
rad  marl  fwmatiaa ;  and  above  tbe  chalk,  in  (ha  tertiary  bed*. 

1.  The  alpioB  xypauma  are  ranged  by  H.  Brochant  among  the  transitiim  chus,  and 
are  characteriied  by  the  presence  of  anthradte  or  stone  coal ;  aome  of  them  are  wbit« 
and  pure,  others  gray  or  yellowiah,  nod  mixed  with  mlea,  tale,  steatite,  black  oxide  of 
iron,  pyrites,  compact  carbnnale  of  lime,  aulphur,  and  conunoa  salt.  Examples  of  such 
localities  are  found  in  the  gypsum  of  Vid-Canaria  at  the  fool  of  Baint  aotbard,  that  of 
Brigg  ID  the  upper  Valaia ;  of  the  Qrilla  in  the  valley  of  Obamouni,  and  of  Saint  Ger- 
vaJMee-Baina,  near  Sallenchea  in  Savoy. 

2.  ThesecDDtlarygvpsuia,or  tbat  of  tbe  salt  mine  districts,  beloi^  to  the  nnfirnmni^ 
Immediate!  V  beneath  tbs  liaa  in  the  wder  of  stratificatioi],  and  tberefbre  a  rock  relatively 
ancient  Near  Northwick,  the  red  marl  beds  above  the  great  deposit  of  rock  salt,  are 
irregularly  intersected  with  gypsum,  in  numeroua  lamuue  or  plates.  At  Newtng^  in 
Onmtwrland,  tbe  gypsum  lie*  to  red  argillaoeou*  marl,  between  two  strata  of  aattditoiu: 
and  a  mile  ■oiUh  «f  Wbitebavsn,  the  aubterraneooa  workings  for  the  ilabnalw  ntaiM] 

■  ObUL  OsL  voL  Iv.  p.  UL 
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to  yards  in  »  direat  Uns;  with  two  <b- tbrae  Utersl  bnutdiet  «xtBndiaff  about  10;fMdi, 
•t  »boea  extnmitiaa  tr«  large  «paon  where  the  gjpaum  is  blaatod  with  ^npowdsr.  II 
isgonarally  oompact,  tornaag  a  regalar  and  coolurmable  bed,  with  crjstAli  of  sslenit* 
(crrsUllised  z;paQm)  id  drusy  otTiiiea.  G^paum  oocms  in  the  red  marl  in  tte  isle  of 
Ajmoinie,  and  various  other  plaoei  id  itotUugfaaouliirB.  In  Derbjaliire  Mum  canider- 
able  deposits  han  been  hood  in  the  same  red  saodstone,  seTaraf  of  wbkh  are  nnoed, 
a*  at  CheUastca  hill,  vbieh  would  esluhit  a  nakad  and  water-wnrn  rock  of  gTpeiiiii, 
were  it  not  for  a  eoierins  of  allUTial  cUy.  It  appaars  in  gmeral  to  present  itself 
diie&T  in  parttcnlai  patctMS,  ocawanin^  a  sudden  Hm,  or  an  iniulalad  lull,  br  th* 
additional  thickness  which  it  gins  to  tM  atratom  of  the  ni  grmmd  in  tb«se  place*. 
The  priiidpal  demaiid  for  the  Dura  white  gtpsam,  at  that  ftuntly  itreaked  with  red,  is  br 
the  potlera  in  StAffordshire,  who  form  their  moiddt  with  the  MlciDed  powder  wUch  it 
•fKirds  1  oolr  partloularij  flue  Uoeks  are  aeleotad  Ibr  inabiDg  alabaster  onMuncols  oi 
the  tUTniag  lathe.  In  one  of  the  Mlt  pita  DMT  Droilwidi,  tba  strat*  sank  Orongh  wen 
TegetaUa  mould,  S  Eset ;  red  marl,  U  feet ;  gjpsam,  40  f»«t ;  a  river  of  brine,  SS  1  d -^  - 


3aeper.    Oo  the  Welsh  side  of  the  Bristol  Channel,  grpsnm  oecura  in  the  red  mail 
diSs  of  Qiamonanibire,  bvsa  Pennarth  tolAramock.    Ho  or—-' '"" 


Speum,  7fi  feet ;  a  rock  of  aalL,  bor«d  into  od\j  fire,  faiii  probably  extending  mudi 
eptr.    On  the  Welsh  side  of  the  Bristol  f* '    '-  "--  --'  -  -■ 

't  of  Qiamo^tanibire,  from  Pennarth  to  L 
minerali  hare  hitherto  been  fbond  in  the  gypsnm  of  this  furnHtioa. 

8-  The  most  interMtins  CTpsnms  in  a  geoeral  point  of  view,  ai«  ewtwnlj  the^ertiary, 
or  those  of  the  plains,  or  hiJja  of  eompantivd^aradernfMriMlioit.  They  axs  chametoriiad 
by  the  preseooe  of  fciaiU  booe*  of  wtliMi  animals,  both  mamrnifrro  and  birda,  by  Aelb^ 
and  a  brge  proportioa  of  carboMte  of  liiM^  whioh  gives  tlmn  the  property  of  e0er- 
resoing  with  acids,  and  the  title  of  luneelrMM  gypanm^  Sodi  are  tiie  grpMunt  tS  the 
environs  of  Paris  aa  al  the  heists  of  Mantmartr*,  whick  contain  (fystalhied  sulphate 
of  lime  in  mai^  forms,  but  moat  eeamunlj  the  lentioular  and  lanee-shaped. 

Sulphate  01  lime  occurs  either  a*  a  dtnae  oompaoDd  witboot  water,  and  is  caDel 
nnkydrilt  frooi  that  ciiciimstanee ;  or  with  cmbiDed  water,  which  is  iU  oioat  ordinair 
■tale.  Of  the  latter  there  are  a  sob^pecke ;  Vfurj  gypeon  or  eeleiute  in  a  variety  of 
crystalline  forms;  the  foliated  grannlw;  the  eompMt;  the  fibrons;  tbs  scBly  f<diMed; 
the  earthy. 

Hie  preraiKag  coloor  is  white,  with  rariooa  sbadea  of  gray,  bine,  red,  and  yellow. 
Hore  or  less  tratulucent  Bott,  eeetite,  yieldnw  to  the  nail  Speeifia  gr*Ti^  1^ 
Vater  dissolves  about  one  fiv^'hondredlh  part  or  it*  weight  of  RVptom.  ud  Mqnire* 
the  quality  of  hsrdnss^  with  the  characteristic  •elenitio  taste.     When  expoaed  on  red 

v..  — 1.  ,.  J !...„   I 1:..  _.j  —111-  !_.,  ,  gjg^  jjj^j^  Mttle  plates.     At 

s  combined  water  of  grpanm  ee- 
yt  temperature  the  partiolee  get  indurated 
,  ^,  _  a  is  mixed  with  water  to  the  iisaisliiiiiii 
t  ereami  and  poured  into'  moulds  by'  the  tnsniilKctursr*  of  stucco  omsmanta  sod 
statues.  A  apedss  of  rapid  oryMaUiiatioo  ensues,  uid  (btt  thin  paste  sdod  acquvea  a 
solid  conuatenoe,  which  is  increased  bv  drying  the  Sgnre  in  proper  stoves.  Danne 
the  coosolidatioa  of  the  plaster,  its  Tolume  expands  into  the  finest  lines  of  the  mouM, 
so  as  to  eive  a  sharp  and  faithful  impressieo. 

'nui  pluter  stoDS  or  the  Paris  baain  contains  about  IS  per  eoit  of  carbonate  of  lime. 
This  body,  ground  and  mixed  with  water,  forms  an  adhesive  mortar  mach  need  in 
building,  aa  it  fixes  very  tDBedilv.  Works  executed  with  prura  gypsum  never  become  so 
hard  as  thoss  made  with  IJie  calcareous  kind :  and  henc«  it  mi^t  be  proper  to  add  a 
certain  portion  of  white  slaked  lime  to  our  calcined  gypsum,  in  order  to  give  the  stucco 
this  valuable  property.  Coloured  stticco*  of  great  solidity  are  made  by  adding  to  k 
clear  edutkn  of  ^ne,  any  dsBred  eoloniing  tincture,  and  mixiiig  in  the  proper  qnan- 

■■■      ' -\e  ealcin^  ca' 

impact,  fine  L  „  . 

figures,  such  as  vases,  statuary  gtonp^  Ao,  wludi  lake  a  high  polish  snd  look  beautifol,  but 
btaa  their  softness  are  easily  injurMl,  and  require  to  be  kept  enclosed  witbiDsglsM  shade. 

In  America  and  France,  the  virtues  of  gypsum  hi  finWiaiiw  land  have  beea  highly 
extolled,  but  they  have  not  been  reslind  in  the  tri^  made  in  this  kingdom. 

Pure  gypsum  consists  of  lime  SB ;  sulphuric  add  40 ;  water  IB ;  idilch  are  tiM  i»- 
■pecliva  weights  lA  its  prime  equivalent  parte. 

M.  flsj  Lussac.  in  a  abort  notice,  in  the  Atvuda  it  Ctmmt  tat  April  ISiV,  od  Ow 
setting  o(  grpauni,  s^«  that  the  pnrest  plasters  are  those  that  harden  least,  and  that  the 
addition  of  ume  is  of  no  dm  towards  promoting  tbdr  solidity,  nor  can  the  heat  proner 
for  boiling  gypsum  ever  expel   the  carbonic  add  gas  from  the    calcareous  cart 


present  in  the  gypaum  of  Hootmartr*  Be  cooeeives  that  a  Aord  pUsler-slone  havii^ 
loit  its  water,  will  resume  more  >olidit;^.in  retunuog  to  its  first  state,  than  a  pUater- 
■tona  naturallr  tender  or  eoll;  and  that  it  ie  the  primitive  mdeeular  imagMMiit  vhidb 
Is  regenerated    See  Alabutei,  and  Stunb  AaTinoUk 
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HADE  vgniflei,  UDoag  Englitk  mtun,  tb«  todJBitiOB,  tt  (t«nUiM  ftcn  tha  voUeal 
of  lay  minmJ  Tcin. 

HAIR  {Cte«B,  Crin,  Fr.{  Hoar,  G«m.)  ii  <^>]1  uimal  prodicti,  the  one  lewt 
litble  to  BpoDtaneoai  duoge.  It  can  be  duaolTcd  in  Titer  odIj  kt  a  Irmptratare  Bome- 
«h«t  Kbove  330°  F.,  in  ■  Papin'i  digeiter,  bat  it  appean  Id  be  partiallr  decompoted  bf 
this  beat,  lince  Mne  lalphoreled  hjiiagta  k  dbeijpged.  Bf  dry  ditiillaiion,  hau  gjrei 
off  KTrral  anlphuieted  gases,  while  tie  rMidnum  eoaltUBi  anlpbUe  of  lime,  eommoB 
Mit,  much  gilic^  with  Eome  oiyde  uf  inMi  and  mangancK.  It  ii  a  remarkable  faei  that 
Tair  hair  aflbrda  magaesia.  iBKlead  of  lhe«e  ktlei  two  oiTde*.  Horte-baic  jieldt  aboal  12 
per  cent,  of  phosphate  or  lime. 

Hain  are  luhulai,  Iheir  caTiliet  being  Blted  with  a  fal  oil,  havinf  the  lame  eoloi  with 
tbemaelvet.  Hair  pluaied  in  chlorine  gai,  ii  inunediitelj  deeompoKd  and  converted  inU 
•  tiicid  dmm;  but  wben  immerwd  in  weak  aqueous  clilorinc,  it  nndergoee  no  change, 
except  s  little  bleachiag.  The  apnlieatioo  of  nitrate  of  mercnir  to  hairy  iklns  in  the 
proMM  of  Mtcnla^,  Is  elplained  under  PKLTay. 

For  the  dyeing  of  horse-hair,  tee  the  next  artide. 

Living  baira  are  rendered  blacii  by  applying  to  thetn,  for  a  abort  time,  a  paste  made  by 
miung  tilbarge,  slaked  lime,  and  biearbonate  of  potash,  in  larious  oraportions,  aecordinf 
to  tha  abade  of  color  dnired. 

We  hare  no  recent  analyais  of  hair.  Vaoquelin  found  nine  different  suhstancea  in  black 
hair  I  in  red  hair,  a  red  oil  instead  of  a  greenish-black  one. 

Tbe  salts  of  mercury,  lead,  bismuth,  as  well  aa  their  oiydea,  blacken  hair,  or  make  it 
of  a  dark  violet,  by  the  fDnDMioD,  mott  probabh,  of  metallic  salphurels. 

Hair  as  an  oqect  of  manufactures  is  of  two  kinds,  the  curlj/  and  the  sJrai^f.  The 
Ibmer,  which  is  short,  is  spnn  into  a  cord,  and  boiled  in  this  atate,  to  give  il  thetorlnona 
springy  fom.  The  long  straight  liair  ia  woren  Into  cloth  for  aievea,  and  also  for  onia- 
meulal  purposes,  as  in  the  damask-hair  doth  of  chair  bottoms.  For  tbis  purpose  the  hair 
may  be  dyed  in  Ibe  following  way. 

Forty  pounda  of  tail  hair  about  26  inches  long  are  steeped  in  line  water  durini;  Iwelre 
bonrs.  Then  a  bath  ia  made  with  a  decoction  of  20  pounds  of  lo^cwood,  kept  boiling  for 
three  bonra,  after  which  lime  the  fire  is  withdrawn  from  the  boiler,  and  ten  ounces  of 
copperas  ate  introduced,  atirrvd  about,  and  the  hair  it  immersed,  having  been  washed  from 
the  lune  in  liiet  water.  The  hair  should  remain  in  thia  cooling  bath  for  24  hours,  when 
the  operation  will  be  finiahed.    For  other  colors,  see  the  respective  dyes. 

The  looms  for  weaving  hair  differ  from  the  common  ones,  only  in  the  templet  and  tha 
itanCUe.  Two  templets  of  iron  must  be  used  to  keep  the  staff  equably,  but  lightly 
stretched.  These  templets,  of  which  one  ia  represented  in  flg.  Ill,  sre  constructed  in 
tbe  shape  of  flat  pincers  i  the  jaws  c  c  being  f\imished  with  teeth  ioaide.  A  screw  s, 
•itl  binds  the  jaws  leather,  and  hindsn  (he  sdvage 

~  frtHD  going  inwards.    Upon  the  side  cross  beain 

of  the  loom,  Been  in  scclioa  at  i,  a  bolt  is  fixed 
which  eairiea  a  not  r  at  ila  end,  into  which  a 
screwed  iron  rod  a  enters,  on  one  of  whose  ends 
,  is  the  handle  n.  The  other  extremity'  of  the 
screw  E  ia  adapted  by  a  washer  and  pin  to  lh« 
back  of  the  piucera  at  the  point  k,  ao  that  by 
taming  the  handle  to  the  right  or  the  left,  wa 
draw  onwards  or  posh  backwards  the  pincers 
and  Ox  staff  at  pleamie.  The  warp  "f 'be  web  is  made  of  black  linen  jam.  Tbe  weft 
h  of  hair,  and  tl  is  thrown  wiih  a  kng  hooked  shDitle  \  or  a  long  rod,  having  a  catch 
hook  at  Its  end.  The  length  of  this  shuttle  ta  about  3  feet)  its  breadth  half  an  inch,  and 
lb  tkidtncM  one  tilth.  It  is  made  of  box-wood.  The  reed  is  of  polished  steel ;  the 
thread  warps  ara  eondneted  through  it  in  tbe  naual  way.  The  workman  patsei  Uut 
shuttle  betweea  tbe  hairs  of  tbe  warp  with  one  hand,  when  the  shed  m  ihatlle  way  it 
opened  by  the  treiUles ;  a  child  placed  on  one  aide  of  the  loom  presents  a  hair  to  the 
weaver  near  the  tdvage,  who  catches  it  with  tbe  book  of  bis  shuttle,  and  by  drawing  il 
ont  paiaet  it  (hrwtgh  (he  warp.  The  hairs  are  [daced  in  a  bundle  on  the  aide  where  the 
dtiUsiiaiids,  in  a  chest  filled  with  water  to  keep  then  moial,  for  otherwise  they  would  not 
kan  (he  tnpplentts  reqnisite  lo  form  a  web.  Each  time  that  a  bair it  thrown  tcrostji^ 
hatlra  is  driven  home  twice.  Tbe  warp  is  dressed  with  paste  in  the  nsnal  way.  Tlw 
hut  cloth,  alter  it  it  woven,  it  bol  eilendered  to  give  it  lustre. 
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HAIR  PENCILS  OR  BRUSHES  for  |i>f nting.  Two  twti  mre  mde ;  thcw  with  eoam 
■■ir,  t»  that  of  the  iwine,  the  wiM  boar,  the  iog,  Jtc.,  whicli  an  ana«b«il  uinallj  to  abort 
wooden  i«di  u  haodlei ;  tbe*a  are  eommoal)'  called  bruthu ;  and  hair  pencili,  properif 
to  called,  which  are  conpOMd  of  rtrj  Goe  bairt,  at  of  (he  miaerer,  iKe  marteD,  the 
badgrr,  the  polecat,  tc,  Theie  are  noonted  in  a  qnill  whea  thej  ate  imatl  or  of  mode- 
nle  liir,  but  when  lar^r  than  a  qnilL  ibe;  are  monntrd  in  wbile-iran  tnbei. 

Tb«  roott  e«8enlMqnnli(Tora  gooi  pmcU  it  to  fbnna  fine  point,  to  that  «1]  llie  bun 
wiihont  excepUon  majr  be  united  wlieB  tbej  are  moiMened  hj  lafing  them  npoa*the 
tanfue,  or  drvwinf  them  throagb  the  lipi.  Wben  hairt  pretent  the  Torta  of  an  elongated 
eone  in  »  pencil,  iheir  potsl  obIt  tan  be  med.  The  whole  difficulty  consists  aAer  the 
bain  are  cleanied,  in  yrranf  inft  then  lopelher  to  that  all  (heir  point!  maf  lie  in  the  laaie 
horiaoDtal  plane.  We  mntl  waih  the  taili  of  Ibe  animala  whn«e  haiiv  are  to  be  nted, 
by  Konring  them  in  a  lolation  of  ainin  till  tbey  be  quite  free  Trom  tresK,  and  then  iteep- 
inir  them  for  24  houn  in  Inke-wann  water.  We  next  aqoeeie  oat  the  waler  bj  pretiiiii 
IhetD  tlrongljr  f>aai  the  raot  to  the  tip,  in  order  to  lay  the  hain  at  tmoolh  a«  pouible. 
Thcf  are  to  be  dried  with  prennre  ia  linen  doihi,  coiobed  En  the  langiiudinal  direelion, 
with  a  very  flne-loothed  comb,  finally  wnpped  Dp  la  Sue  linen,  and  dried.  When  per> 
Actly  dry,  the  hairt  are  aelied  with  pincert,  cnt  acroti  clote  to  the  iliin,  aod  arranged  m 
•eparate  hniia,  aceording  to  their  mpeeiive  len^tbt. 

Each  of  tbetc  little  beapa  it  placed  teparately,  one  afler  the  otbfr,  in  until  tin  paaa 
with  Bat  bottomt,  with  the  tjpt  of  the  hair  upwardt.  On  tlrikin^  the  boltom  of  the  paa 
ilighlly  tpon  a  table,  the  htirs  get  arraaged  parallel  to  each  other,  aod  their  drlioue 
point!  rile  more  or  len  accordiDK  ID  thctr  1eni;th*,  The  lon^ei  ones  are  to  he  piclird  oa( 
and  made  into  lo  many  tepa rate  parcela,  whereby  each  parcel  nwy  be  composed  of  equally 
bag  hairt.  The  perfection  of  the  pencil  dependi  upon  thit  equality ;  the  tapering  poiu 
bcinfi  prodneed  « imply  by  the  atl  en  nation  i^  the  lipt. 

A  pinch  of  one  of  theae  pareelt  ii  thCn  taken,  of  •  Ibieknes!  eorrvspondin;  to  the  in- 
tendfid  tiie  of  the  pencil;  It  it  lei  in  a  little  tin  pan,  with  iit  tfpi  undermott,  and  it  tbalui 
br  ilrikins  Ibe  pan  on  the  table  as  before.  The  root  end  of  the  hairt  being  tied  by  ibe 
Btnerman'ii  or  teanMn'i  knot,  with  a  fine  thread.  It  it  taken  out  of  the  pan,  and  thai 
hooped  with  tlrooger  thread  or  twine ;  the  knots  bein;  drawn  Tery  tight  by  means  of  two 
Ullle  tlick*.  The  diitanee  from  the  lipt  at  which  these  ligatures  are  placed,  is  of  eonite 
TelatiTC  lo  Ibe  nature  of  t)i«  hair,  and  the  desired  length  of  the  penciL  The  base  of  Uw 
pencil  most  be  trimmed  flat  with  a  pair  of  teitaort. 

Nothing  now  remains  to  be  done  bat  to  mount  the  pencilt  in  qnill  or  tin-plate  tubes  at 
■bore  described.  The  quillt  are  those  nf  twint,  geese,  ducks,  lapwings,  pigeons,  or  larks, 
according  to  the  cite  of  the  pencil.  They  are  iteeped  durini;  !4  hours  in  water,  to  nrdi 
and  sonen  them,  and  to  prennl  the  chance  of  their  spliliiag  when  the  hairbrush  it  prettcd 
into  thAo.  The  bruih  of  hair  ia  inlrodacrd  by  its  tips  into  the  lai^e  end  of  tbe  cat  qiil^ 
having  preTionsly  drawn  them  to  a  point  with  the  lipt,  when  it  is  puihcd  forwards  with 
a  wire  of  the  same  diameter,  till  it  comes  out  at  the  other  and  narrower  end  of  the  qnitl. 

The  tinaller  the  pencils,  the  finer  ought  the  hairs  to  be.  In  this  respect,  the  manufaetorc 
Kqiilres  much  delicacy  of  tact  and  experience.  It  iitaid  thai  there  are  only  four  Grtlrate 
hands  amoni  ill  the deilerouipenciliatkeraorparil,  and  tnat  these  ar«  principally  wmnca. 

HALOGENE  is  a  term  employed  by  Ber7elins  to  designate  those  snUtanccs  whieh 
fbno  CDDipounds  of  a  saline  nature,  by  their  unnn  with  metals ;  such  are  Bnmiat, 
C/darm,  Cyanagtm,  Fharim,  lodint.    Haloid  is  hit  name  oi  the  salt  thereby  fonned. 

HANDSPIKE  it  a  strong  wooden  bar,  used  as  t  kvcr  t«  more  the  windlass  and  cap- 
(tan  in  heaving  up  tbe  aaebor,  or  raising  any  beaTy  wngatt  oa  boanl  a  ship.  The 
handle  It  smooth,  round,  and  somewhat  taper ;  the  other  «tid  it  tquanil  to  fit  the  Ixdea  in 
the  head  of  the  capstan  or  barrel  of  the  windlass. 

HARDNESS  (Danf  j,  Fr. ;  BSrti,  FuiigktU,  Oenn.)  it  uat  modifiealion  U  coheaiTS 
Bttraclion  which  enables  bodies  to  retiti  any  effort  made  to  aurade  Iheir  surfaces.  It*  rd- 
ative  intensity  is  measured  by  the  power  Ihey  poatett  ot  eniuog  or  teratching  other  Mdt- 
■tiDcet.  The  (bUowiog  table  eihiUti  pretty  oeady  toe  neetmln  hardaettca  of  Ika 
■annJ  bvditt  to  th<  UK^- 
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DJunoDd  froiD  Ormni 
Pink  diunond 
Bluiib  dianond 
Yellowish  diuDond  • 
Cabic  dttmcliid  - 

Pale  ribr  ft«a  BruO 

Deep  bine  rapphire  - 

Diito,  paler 

Topas 

Whiiltli  topas    - 

Snbr  iptnell 

BoliemiaB  tapas  - 

Emenld 

Garnet   - 

Afale 

Onjri      • 

SanlonTX      - 

Ocddenlal  anetbrit 

Crrstal 

Oreen  jaiper 
Redilinh  jrellow  do. 
Sehoerl 
TonrmaltM 
Qnaruc 
Opal       - 
ChTTnolite  - 
Zeoliie  - 
FiDor 

Calcarebw  qiar 
O/panm 
Chalk     - 


HAHTSHOHN,  SPIHIT  OF,  fi  the  old  name  ftr  wat( 

HATCHING  OF  CHICKENB.     See  iHccaATior,  AaTiriciAL. 

HAT  MANUFACTURE.  (,L'ari  dt  Chaptlier.Tr. ;  Httmacturktntl,  Gtm.t  Hat 
ii  the  name  of  a  piece  of  dreM  worn  upon  the  head  b;  both  Mxei,  but  principall;  br  tlw 
men,  and  Kcmi  lo  haTC  beea'fint  inlroJaced  aa  a  diitinction  anioDft  the  ecdesiaglica  ia 
the  12th  centiirf,  though  it  wai  not  till  the  yeai  1400  that  it  wat  generally  adopted  bf 
leapectabU  laymen. 

As  ihe  art  of  tnakin^  common  hata  doei  not  invotTe  the  description  of  any  cnriani  ma- 
diinery,  or  any  inleresting  proceasea,  we  shall  not  enter  into  rery  nunnte  details  apoii 
the  subject.  It  will  be  saffident  to  eoDfey  lo  the  leader  a  geneial  idea  of  the  method* 
employed  in  this  rnannractiire. 

The  materials  ased  In  makinK  atuif  hats  art  the  fun  of  ham  and  rabbits  Treed  from 
the  long  hair,  t<^etber  with  wool  and  beaTcr.  The  beaTcr  is  reaerred  Tor  the  finer  hats. 
The  fur  is  first  laid  npun  a  hnrdle  made  of  wood  or  wire,  with  longilndinal  opeoias*( 
and  ihe  operator,  by  means  of  an  instrument  called  the  bow  (which  ia  a  piece  of  elaiOie 
•an,  six  or  serea  feet  Ion;,  vith  a  catgut  stretched  between  its  l«o  Htremilies,  and  made 
10  Tihrate  by  a  bowaljck),  nases  the  vibrating  string  tn  strike  and  play  npon  the  fur,  *o 
•a  to  scalier  the  fibres  in  all  directions,  while  the  doal  and  filth  descend  through  the  grak 
if  the  hnrdle. 

After  the  l^r  k  thus  driTen  by  the- bow  from  Ihe  one  end  of  the  hnrdle  to  the  othe^U 
ftrms  a  mass  called  a  bal,  which  i*  only  half  the  quantity  aufficienl  for  a  hat.  The 
bat  or  capaiU  thas  fonnvd  ii  rendered  compact  by  pressing  it  down  with  the  liarJtM*g 
(fci«  (a  piece  of  lialf-tanned  leather},  aad  Ihe  union  of  the  fibres  is  increased  by  covering 
them  with  ■  clolh,  while  the  workman  presses  them  together  repeatedly  with  his  hands. 
The  cloth  beins  taken  off,  a  piece  of  paper,  with  its  comers  doubled  in,  to  a*  to  give  it 
■  trungnlar  outlioe,  ia  laid  above  Ihe  Inil.  The  opposite  edges  oTthe  bat  are  then  folded 
over  the  paper,  and  being  bronght  logclher  and  pressed  again  with  the  bands,  they  fom 
K  eooiea.  cap.    This  cap  is  next  laid  upon  another  bat,  ready  hardened,  ao  that  tht  josMd 
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<dgM  oT  the  trtt  Iwt  rett  npon  (be  new  one.  Tbii  new  bat  it  IbUcd  anx  tbe  olbeit  nnd 
ill  edfn  joined  bj  prennre  at  before  |  so  Ihst  the  joiniag  of  the  flrat  conical  cap  ii 
sppoiiie  to  that  of  the  tecoad,  Thli  eomponnd  bal  a  now  Wrought  with  the  hand*  ftr  ■ 
coniiderable  lime  Dpoo  the  bardie  between  roldi  or  linen  cloth,  beiQSoesuionallTBpriBkM 
with  clear  waler,  till  (he  hat  ii  bstined  or  rendered  tplenblf  flnn. 

...  •      receiver,  like  a  jer/  Aat  mitl-hopper,  toniiating  tt 

to  the  centre,  which  contains  a  kettle  filled  with 
water  aeidnlited  with  inlphuric  acid.  Tbe 
technical  name  of  this  rend  U  the  batitrf.  It 
contitti  of  a  kettle  a;  and  of  the  planks,  ■  c, 
which  nie  Roping  plane*,  ngoal];  eight  in  nnn> 
ber.  Me  being  allotted  to  each  worknun.  He 
hair  of  each  plank  neU  the  kettle  t*  made  of 
lead,  the  upper  half  of  mahogan;.  In  lhi«  liqoof 
the  hat  ii  occaiionallr  dipped,  and  wronght  hj 
the  handi,  or  nometiinei  with  a  roller,  upon  tha 
•loping  jolanha.  It  ii  thai  failed  or  thickmed 
dnring  lonr  or  Are  boun  j  the  knoli  ot  hard  aaln 
Itaneei  are  picked  out  bj  the  workman,  and  Intk 
felt  i«  added  b;  meang  t£  a  wet  bmth  to  Uom 
parti  tbal  require  ii.  The  beafcr  ii  applied  U 
the  end  of  tbi*  operation,  la  the  manufaetaiv 
of  beaver  bata,  tbe  groDnda  of  beer  tie  added  t» 
the  liquor  in  the  kettle. 
Slopping,  or  thickening  the  Ibin  ipots,  »een  bj  kwking  through  the  bodj,  is  peribnoed 
bf  daubin;  on  addiiiooal  ituff  with  lucceniTe  applieaiiong  of  the  hot  acidulous  liquor 
from  a  brush  dipped  into  the  kettle,  until  the  bod;  be  Bufficientl;  ihrnnk  and  made 
nniform,  After  drying,  it  it  stiffened  with  Tarnish  compotitioD  rubbed  in  with  a  brnab) 
the  inside  surface  being  more  copiously  imbned  with  it  than  the  outer;  while  the  brim  ii 
peculiarly  ehai^  with  the  stiffening. 

When  once  more  dried,  the  body  it  reedy  to  be  tottrtd,  which  is  dme  at  the  ballny. 
The  first  coTcr  of  beaver  or  napping,  which  has  been  previonaly  toined,  it  strewed  eqaab^ 
over  the  body,  and  patted  on  with  a  brush  moistened  with  the  hot  liquor,  ontfl  it  gets  i^ 
corporated ;  the  cut  ends  towards  the  root,  being  the  poinU  which  sponianeoualy  inirede. 
The  body  is  now  put  into  a  coane  hair  cloth,  then  dipped  and  rolled  in  the  hot  liqaor, 
lutil  the  root  ends  of  the  haaver  are  thntjagbly  worked  in.  This  i*  technically  called 
tolling  off,  or  rmgAing.  A  atrip  for  the  brim,  round  the  edge  of  tbe  inside,  is  treated  in 
the  same  way  |  whereby  every  thing  is  ready  for  the  second  eover  (of  beavn),  whidi  is 
iDeotporated  in  like  manner  j  the  rriling,  &e.  being  continued,  till  a  uniform,  tka^  aad 
wcll-felied  bood  it  fonncd. 

Tbe  hat  is  now  ready  to  receive  its  proper  shape.  For  this  porpoae  the  workmaa  tuna 
up  the  edge  or  brim  to  the  depth  of  about  1}  inch,  and  then  returns  the  point  of  the  coiM 
back  again  through  the  aiii  of  the  nap,  so  as  to  prodiiee  another  inner  fold  of  the  same 
depth.      A  third  fold  is  produeed  by  reluming  the  point  of  the  cone,  and  to  <m  liU  the 

rint  resembles  a  flat  circnlat  piece  having  a  nnmb^  of  concentric  folds.  In  this  state 
is  laid  upon  the  plank,  and  wetted  with  the  liquor.  The  workman  pulls  out  the  point 
with  his  fingers,  and  pretseEi  it  down  with  his  hand,  turning  it  at  the  same  time  rooiid  o> 
its  centre  upon  the  plank,  till  a  flat  portion,  equal  to  tbe  crown  of  the  hat,  it  rabbed  not. 
This  flat  crown  is  now  placed  upon  a  block,  and,  by  pressing  a  string  called  «  commoader, 
down  the  sides  of  the  block,  be  forces  the  parts  adjacent  to  tbe  eniwn,  to  aasame  a  eyli»- 
drieal  ftgure.  The  brim  now  appears  like  a  puckered  appeadage  round  the  cyliodnetJ 
cone ;  but  the  proper  flguie  is  neil  given  to  it,  by  working  and  mbfaing  it.  The  body  b 
rendered  waterproof  and  stiff  by  being  imbued  with  a  varnish  composed  ot  thdla^ 
tandarach,  mastic,  and  other  resins  dissolved  in  alcohol  or  niptha. 

The  hat  bein^  dried,  its  nap  is  raised  or  loosened  with  a  wire  brtub  en  card,  and  KBfr 
times  it  is  previously  pounced  or  nibbed  with  pumice,  to  take  off  the  coarser  parts,  tai 
afterwards  rubbed  over  with  seal-skin.  The  hat  js  now  tied  with  pack-thread  Dpon  it* 
Uock,  and  is  aflcrwardi  dyed.    Sec  HAT-nrEiiic,  tufra. 

The  dyed  hats  are  now  removed  to  the  stiffening  shop.  Beer  grounds  are  aexl  applied 
on  the  inside  of  the  crown,  for  the  pnrpose  of  preventing  the  ^lue  Ttota  coming  thraoghi 
and  when  the  beer  groands  are  dried,  glue  (gum  Senegal  is  sometimes  used)  a  little 
thinner  than  that  used  by  carpenters,  is  laid  with  a  bmsh  on  the  intkle  of  tbe  crown,  aad 
the  lower  surface  of  the  brita. 

The  bst  it  then  sonened  by  eiposnre  to  steam,  on  the  steaming  basin,  and  it  bnithcd 
■nd  ironed  1*^1  it  receives  the  proper  gloss.  II  is  lastly  cut  round  at  the  tmm  by  «  kaUla 
tied  at  the  end  ef  a  gauge,  whi^  Ksd  against  the  crown,    Tbe  brim,  bomver,  ii  not 


V^T  HAMUFACTtntE. 


S9S 


eol  eoHrdr  fliraagb,  bat  li  ton  off  10  u  10  leave  ui  edgfng  of  bcRTer  roand  the  extetnu 
riM  of  the  hat.  Thff  vown  bdag  tied  op  la  «  gaoie  paper,  which  li  neatl;  ironed 
down,  i*  Iheo  readf  for  tbe  la*t  operatiooa  of  liaii^  and  binding. 

TheAw*  KHdmMb  of  which  hate  are  nwoofhetaKd  contain,  io  their  eaiir  stage  of  prep- 
antion,  Afmpi  aid  hairt,  which  mnit  be  mnoTM)  in  order  to  produce  a  material  for  the 
belter  deaeri|iiiaD  of  bat*.  Thi«  separation  ii  effected  by  a  sort  of  winaoWiB;  timehme, 
wliich  waits  away  th«  iner  aod  lighter  parta  of  the  fors  and  wools  from  the  coarser, 
Menn.  Parker  aod  Harris  obtained  a  patent  in  IS22  (or  the  inventioa  and  aae  of  snch 
aa  Bpparaint,  wboee  straetnreaadftinctioDs  may  be  perfectly  nnderttood, finis  itt  analogy 
to  the  blowing  and  MOtddng  maehiDe  of  (he  cotton  manufkctoTti  to  wbi^  I  thercTore 
refer  my  readers. 

I  thall  DOW  proceed  to  deoeribe  lome  of  the  reeentiupromnenl*  proposed  in  the  man- 
nTaetare  of  hats,  bat  Ibelr  introdaction  is  ecarcely  possible,  on  account  of  the  perreetty 
oigaaued  combination  which  exitta  among  jouraeymiD  hadefs  thronghaut  the  kingdom, 
by  which  ihemaitenare  held  in  a  stale  of  complete  serTiiude,  having  no  power  to  lake  a 
ikgle  apprentice  into  their  worlu  beyond  the  number  speciSed  by  the  tlniim,  nor  any  sort 
of  machine  which  i«  likely  to  sopersede  hand  labor  in  any  remarkable  degree.  Hence 
the  hat  trade  is,  generally  ipeakii^,  unprodnetive  to  t'--  capiialitt,  and  incapable  of  ro- 
ctiriag  any  coBiidereble  dcrelopment.  The  public  of  a  free  country  like  this,  ought  to 
ooaaleraet  Ihie  disgraceful  state  of  thing*,  by  renonndag  the  wear  of  itnfT  bUn,  a  hraoeh 
at  the  buiineM  entirely  nnder  the  control  OT  this  despotic  Union,  and  betake  Ihemsekei 
to  the  nae  of  silk  bnta,  which,  from  recent  improveipenU  In  their  fabric  and  dyeing,  are 
not  a  whit  inferior  to  the  beaver  hati,  in  comfort,  appearance,  or  durahilily,  while  Lhej 
■nay  be  bad  of  the  be«l  qaality  for  one  fbnrth  psrt  of  their  price. 

The  Mnesed  flgores  reprennt  Mr.  Ollerenshaw'i  machine,  now  generally  employed 
or  ironing  hat*.      Ug.  148  la  the  (htme-wnriE  or  standard  upon  which  tbre^  of  IheM 


i 


lathee  are  mounted,  ■*  «,  b,  c.  The  lathe  a  ia  Intended  lo  he  onploycd  when  the 
crown  of  the  hat  is  to  be  ironed.  The  lathe  m,  when  the  flat  top,  and  the  nj^r  side  of 
the  brim  is  ironed,  and  lathe  c,  when  its  nndec  side  it  ironed  i  motion  being  giren  to  the 
whole  by  means  of  a  band  passiog  from  any  Srst  mover  (at  a  iteam-engine,  water-wheel, 
be.)  to  the  drum  on  the  main  shall  a  a.  From  Ibis  drum  a  itrmp  pauei  over  the  rigger 
b, which  actuates  Ihcaileof  the  lathe  A.  On  to  this  lathe  a  sort  of  chuck  it  screwed,  and 
to  the  chuck  the  block  c  a  made  fast  by  tcrewt,  bolts,  or  pint.  Thit  block  it  repretent- 
ed  in  section,  in  order  lo  ihow  the  manner  in  which  it  u  made,  of  sereial  piecei  held 
faai  by  the  centre  wedge-piece,  at  teen  at  jig.  144. 

The  hst-block  being  nude  to  torn  round  with  the  chack,'at  the  rate  of  about  twenty 
toms  per  minnle,  but  in  the  oppoaile  direclion  to  the  tevolntion  of  an  ordinary  tamiBg 
Isthe,  the  workman  applies  bit  hot  iron  to  the  aaiface  of  the  hat,  and  tboreby  smooth* 


block,  it  now  removed  to  the  hlhe  a,  where, it  it  placed  apon  tho  ehnek  d,  and  made  ta 
tam  in  a  horiionlal  direction,  at  the  rale  of  about  twenty  leTotniiont, per  minol^fii 
tfaa  nurpoM  of  Ironing  the  fiat-lop  of  the  erown.  This  lathe  a  moret  upon  an  upright 
BlULn  «,  and  it  Mtoaled  by  ■  twitted  band  paaiing  fhm  the  uub  ihtfl,  ninnd  Aa 


B&T  BUnUFACTDBK. 

e  U<Mfc  f'it  (tK*TCd  ftm  ■ 
.  .  .  i*  tMDnted  npoti  ike  thmA 
4,  mnif  made  (o  lurn  under  Ihe  buid  or  Ibe  workmaa,  m  bclbn. 

Tbe  hat  i«  now  to  be  Trmovcd  la  Ibe  WUtc  c,  wbere  il'i*  Introdnnd  m  u  JBTecUd 
pcnilion,  between  the  ■rint  (  g  aupporling  Ibe  rin  A  A,  Ibe  top  turbea  of  vbieh  il 
ibowii  >t  /g.  746.  The  spindre  ■  oT  Uk  lathi  tuiu  b;  ilnilu  meut  to  lie  Iwt,  bat 
tlDvcri  aal]f  l»  (nmi  per  ipiQut<  will  be  au^ci^nt.  Tbt  workaisa  now  univtbi  tke 
under  side  of  ibc  b[im>  oj  drawing  ihe  iron  acrnw  ii,  thai  it,  fiom  Ike  cmire  •Olwwda. 
The  hit  is  ibcn  cuefully  utmiiud,  and  all  lbs  bun  and  coarae  haira  pieked  out,  iS\a 
wtjich  the  amoothinf;  piocew  it  gttCorm«i  u  bcfcre,  and  Ihe  4nmuit  «t  4ba  hat  ia  eon- 
plcle. 

Meun.  Gillman  and  Wiluo,  of  MwchMler,  ablaiaad  a  palMt  in  18S3,  Tor  ■  peculiar 
kind  u[  rnbric  In  be  made  ofcouoD,  ot  aiDiilura  of  mltoa  and  lilk,  fbriiie  oavrriaeaT 
bat>  and  bonnrUiin  imilatian  or  beaver.  The  rouDdaiiea  of  i^  hairna;  be  of  fch,  beaa^ 
ttoul,  whieh  i(  to  be  coTcreil  by  lh«  palrnt  fabiie.  This dtbawit  article  dOM  aat  aeeoiU 
have  |!oi  into  oh  i  cotlnn,  rrom  ill  want  ut  the  lclil«f  pcopcri;  and  inalaalicii;,  bdaf 
Terr  ill-adapled  for  malting  hat-duff. 

A  more  ingenlout  inTcation  of  Johs  Gibton,  hatter,  in  Glaifov,  eoniUtiai  of  a*  clailia 
fabric  of  nhalebone,  vai  made  the  lubject  or  a  palrat,  in  June,  18S4.  TIh  whalebww, 
being  Kparaled  into  thicBcti  do  larger  than  haj  ilallu,  is  to  bt  bulled  in  soae  aJkklioe 
liquid  fiir  lecoovlng  Ihe  oil  fmm  il,  and  rendecii^  it  miue  elastic.  Tbe  kmgeal  Ikratda 
are  to  be  employed  for  warp,  the  iborier  for  wen;  and  are  to  ba  woven  ia  a  haj  clalk 
\oota.  Thu  rahric  it  to  be  pawed  between  rollera,  afisr  whicl>  it  ia  Gt  to  b^ani  ooi  iaH 
forms  for  oiaVing  halt  and  bonneU,  to  be  lewed  lo^cther  at  Ihe  jointi,  aad.  ttiSbied  wilk 
n  prepiiratioa  of  minous  varniibeB,  to  prevent  ill  being  acted  upon  bjr  penpiralioa  gr 
rain.  A  \«<!  considerable  imprevemeat  in  tbe  ligblucM  and  elasticiij  .f  a^  kata  Aaa 
been  Ihe  re>u1t  oTlhla  invention. 

The  foundatioD  of  mcn'i  hali^  npon  whoac  nutitide  Ihe  beaver,  down,  or  other  fine  Ibr 
il  laid  lo  prodnee  a  nap,  ii^  la  I  have  drseribt^,  ntnalb  teade  of  wool  felled  tnppthci 
by  hand,  aacrronned  firil  into  eMkat  cap*,  which  are  anVwards  alretched  and  tnoDlded 
upon  blofka  t«  Ihe  da^ired  ihapb  Mr.  Borradailr,  I'f  BneHenbary,  obtained  ■  patent 
in  NovcBibel;  1825,  Toi  a  nta^rhiae.  invetled  by  a  foreigner,  for  *etling  np  hat  lodiei, 
which  leeni*  to  be  infteniourly  contrived  i  but  I  ahalt  dcdine  deacribing  it,  a*  ii  hat 
probal^y  not  been  auQered  by  the  t^fm  la  come  Inla  praeiicat  operalion,  and  ai  I  sbtU 
presently  ^ive  the  dtlaili  of  another  l«ler  invenlion  for  the  same  parpoae. 

Bilk  bats,  for  sevenU  Tewir  aftrr  they  were  mtnnfiictnred,  -were  liable  to  two  oljce- 
tionti  liM,  the  body  or  iLell  OTcr  «lii«b  iha  tilk  auveiinp  ia  laid,  waa,  fwaa  in  ttxd^rm, 
apt  ED  burl  Ihe  head  g  lecond,  Ihe  edge  of  the  crown  br>ig  much  eipoaed  to  blowi,  llv 
lilk  nap  aoDn  vot  abraded,  lo  la  to  ]»  bare  ihje  cdiim  liundation,  which  b  doI  e*(*blB 
of  lakinR  aofineaUwk  djeaalheiift;  whrocc  ihe  lit  arsanied  a  shabbj  appeara«c4. 
Mestr*.  HB|hew  and  While  of  London,  hatiim>niirictkr4ni,  propofol'  in  their  |ateot  dt 
Febraaty,  1826,  to  ranxdy  tbele  dtficts,  by  mkins  tfae  hat  body  of  Unff  or  wod,  ud 
relieving  the  aliffneta  of  Ihe  innei  bart  round  Ihe  bnrr^  by  attaching  a  coaling  d*  betvA 
span  Ibe  ander  «kle  of  Ihe  bi  Itn,  a^  ft  to  render  the  hat  pliable.  Round  Ibe  edf 4  cf 
Ihe  lip  or  crown,  a  quantiiy  of  what  ii  called  tlop  wool  it  lo  be  aiiBcfaed  by  the  ordinaij 
operation  of  bowing,  wloeh  will  tender  tbe  edge  cuft  and  ehMic.  The  bat  ia  lo  be  after- 
warda  dyed  of  a  good  black  color,  bolb  outfide  and  inifdc)  and  being  then  propo-ly  *iS- 
Med  and  blocked,  ia  (rady  for  the  tovirriag  ofailk. 

The  pluah  employed  Ibi  covtrinfl  silk  bal^  ia  a  raiaed  nap  or  ftlt  tn»e>  Hsally  «fa« 
a  coiinn  foundation  ;  and  Hie  rolmn,  being  incapable  of  reerjving  the,  lame  biilliaat 
bh^  dye  ai  Ihe  lilk,  renders  the  hat  apt  lo  tarn  broivn  whenever  the  rTti  nap  is  paitiaU* 
warn  off.  The  pitenteea  prnpoced  lo  epunleract  ibis  evil,  by  making  Ihe  foundaiion  oT 
the  pliiah  entirely  of  (ilk.  To  these  two  improvprncnts,  now  prplly  senerally  introduce^ 
the  present  ricelleDce  of  the  ailk  hals  may  he,  in  a  gooA  measure,  ascHbM. 

The  apparaloa  above  alluded  lo,  for  making  the  faDndatluna  of  hats  hy  the  aid  of  me- 
,  ebanism,  was  render*d  the  anbjcci  of  a  patent,  by  Mr.  Willianif,  in  September,  IKS ;  bol 
I  foar  it  has  never  obtained  a  footing,  nnr  even  a  fair  trial  tn  onr  nanafaclum,  on  ae 
connt  of  Ibe  hostility  of  the  operative*  lo  a1I  hbor-aaving  machtaei. 

Fig  'It'l  is  a  aide  view  of  Ibe  carding  engine,  with  a  faoritcmlal  or  plan  viewof  Iba 
lover  part  of  the  carding  machine,  ahowing  the  openiive  parts  ortbe  windini  apparata^ 
as  MnnecVd  lo  tbe  cardhw  (ngin«.  The  doffer  cylinder  If  covered  with  tl'eti  at 
wire  cards,  isek  as  are  uanally  cnptoyed  in  carding  engine*,  and  tbese  fillets  ire 
divided  into  two,  Ihiet,  or  nore  apaees  extending  round  the  periphery  of  Ihe  cylindeCj 
till  objeel  of  which  division  is  to  separate  the  alirer  inio  twc^  Ihree,  or  more  breadth^ 
which  are  to  be  c«odn«ted  ti^  and  wound  npon  disllnct  blocfii,  for  niJung  an  many  h^ 
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wtK^iiaa  bdo^iag  M  Ik*  CHdlng  «Bg(u^  arc  all  tnratd  bf  pullers,  ud  bcnAf,  asd  geVi 
H  ID  Ihe  oidiaar}  cOMUnMlaa. 

The  **el  er  otiier  milerlal  b  lapjilicd  10  tb«  fMing  doth,  iitd  carried  (faroDfth 
Ite  <»|rine  to  U«  daCer  CTli<>lle^  aa  n  oOwr  eaHin;  rtiiiineii;  ihe  itiSer  comb  it 
utnitH  bjr  a  rerolviag  crank  in  ihe  common  war,  snd  br  mesna  of  il  Ibe  iliveri  an 
lalcatt  from  tht^o^r  tjKo4»T,  and  ttwncc  reeeiT^  on  la  ine  tnrracrs  of  tbe  bloebi  <  t. 
Theae  Uodu,  of  wbkh  two  oftlr  are  ahown  lo  itrertnl  conru»ian,  are  mounted  npun 
wiles,  ivpfMMlail  fa;  aBilable  beuinga  In  a  earriace  Vy,  and  are  itiade  lo  reTolve  bj  Dieaai ' 
«f  aband  g  g,  leaditf  rnn  a  pnll^  on  ihe  axle  ora  conical  drnm  beneaih.  Tbe  band  r 
pauei  arrr  a  pulley  h,  affiled  to  Ihe  axle  of  one  of  the  bloclti,  vbile  another  pulley  ( 
itpon  ih«  same  aile,'  rirei  motioB,  by  tneaaa  of  k  band,  lo  aa  many  other  bloeki  ai  are 


'indinir  the  iliv dr»  on  to  Ihe  blodu,  to  croai  them  in  djfiireBt 
dUectioni,  and  aln  to  pass  tbe  aliver  over  the  hernia pherieal  endi  of  the  btocka,  In 
order  thai  Ibe  wool  or  other  malerial  may  be  nnirormly  ipmd  over  Ihe  anrfaee  in 
formiiiff  the  eep  or  hood  for  tha  ahell  or  foandalion  of  the  intended  hat,  Ihe  eairiage  /", 
with  the  block*,  ia  made  u  Unfenc  to  and  fro  in  lalerml  direeiiona  upon  rollera  ai  each 
ewl. 

Tbii  allenaaliaff  Biotlaa  of  tbe  earriate  i*  eaoaed  by  a  horiiontal  lerer  1 1  (leen  in 
the  horiiunlal  titm  fig.  747),  morinft  upon  a  rulcnim  pin  at  n,  which  lever  ii  allaehhl 
to  Ibe  carriage  at  one  cKir^iiy  n,  and  at  itie  Other  end  has  a  weifihted  cord  wbidi 
dimws  the  aide  of  tkia  larn'  ayainBl  a  caai  wheel  o.  Tbii  cam  la  made  to  revoWa  by 
neana  of  a  band  aad  palley,  which  Inmi  the  shafl  and  cndleta  screw  f,  and  Ihii 
eadleaa  aorew  lakbiK  lnl«  a  toolDed  wheel  r,  on  the  aile  of  the  cam  o,  eauies  the  cam 
te  revolve,  Ihe  periphery  of  which  eaiC'running  againM  ■  rricllon  roller  OD  the  aide  of. 
the  leter  /,  eaaaea  ilie  levee  to  vtbrate,  and  tbe  carriage //  attached  to  it,  to  IraTcrae  to 
and  Tro  Di«n  the  tnpportlnf  rallerf,  as  drrcribed.  By  Ibese  mean*  Ihe  ilivera  are 
laid  i>  obliqae  diretliaaa  (vwylag  as  the  cairiage  ineersM),  over  the  nrfkee  (rf*  tha 
blocks. 

Tbe  blocks  beiaii  eonleally  Amed,  tir  of  other  irre«atar  figures,  it  it  BeeesMryj  hi 
Older  to  wind  Ihe  bUtft*  with  SMAMin  teasiua,  to  vary  Aeir  ipeed  aecordins  to  the 
dian.eter  of  Ihat  part  of  Ihe  hluck  which  is  reeeivine  Ibe  sliver.  Thii  it  effected  by 
firing  different  reloeities  to  the  pulley  on  ibe  axle  of  the  conical  drnm  t,  eorre»p(»idiBg 
with  t.    There  is  a  aimilar  cosleal  dram  I,  placed  u  a  larcne  poailion  in  tha  knan 
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put  of  the  flrune,  wUdi  it  actiuled  hj  m  bud  from  107  eonTeoient  put  of  tb«  — '*^'" 
rann'n  orer  ■  palkr  •;  tqion  tb*  axle  of  (.  From  the  dniiD  I,  lo  the  dnim  1,  Iherc  ii  k 
band  V,  which  i*  nuda  to  tlida  along  Iha  drama  bjr  the  g«iii*aee  of  two  rnlten  at  the  eaa 
of  the  lever  I. 

It  will  now  be  wen  that  wbea  the  larfsr  diameter  ot  the  cam  wheel  0  Ibreea  the  Icrer 
oatwaida,  the  band  e  will  be  guided  on  to  the  (mailer  part  of  the  conieal  diufi  (  and  the 
larfer  pait  of  i,  eoniequenll)'  the  dram  «  will  at  Ihii  lime  reoeiTe  Hi  >lowe«t  niolion,  and 
the  band  g  will  tnra  the  blocka  atower  alio ;  the  refene  end  of  the  lefer  I  ha*ing,  bf  the 
aame  morcmeat,  tlidden  the  carriage  into  that  poailion  which  cauaei  the  ^iTua  to  wind 
xipoQ  the  lacker  diameter  of  the  blocks. 

When  the  amaller  diameter  of  the  cam  li  aeling  against  th«  side  of  the  lerer,  the 
weiifhted  cord  draw*  the  end  of  the  lever  Id  the  opposite  side,  and  the  baad  v  will  be 
gnided  on  to  the  larger  part  of  the  cord  (,  and  the  smaller  part  of  the  cone  1 ;  eonaeqaeotlj, 
the  quicker  nwrement  of  the  band  g  will  now  cause  the  bloebs  ■  t  to  lerolve  with  a  eoc- 
responding  speed.  The  earriaje/will  also  be  mored  npoti  ile  roller*,  to  the  rereraesid^ 
and  the  sliveT  of  wool  or  other  material  be  tiow  wound  npaa  the  smaller  pirls  and  ewls 
of  the  bloehs,  at  which  time  the  quicker  lotation  of  the  blocks  is  reqoired.  It  ma;  be 
here  obserred,  that  the  cam  wheel  e  shoaU  be  differenllT  formed  aeeordinn  lo  the  differ- 
ent shaped  block)  emplofe^  to  ai  to  produce  the  reqnisite  morements  of  the  lerer  aid 
carriage  snited  thereto. 

It  oalf  remaias  to  state,  that  there  are  two  heair  conical  rollers  u  w,  beating  apo 
the  peripheiiei  of  the  btoeki  1  1,  which  turn  looself  upon  (heir  eile*  by  the  frietioa 
of  contact,  for  the  purpoee  of  pressing  the  stivers  of  wool  or  other  material  on  the 
blocks  as  it  comes  from  the  doffer  cylinder  oT  the  etrding  engine,  and  when  the  blocks 
hare  been  coated  with  a  tnfficieal  quanlitir  of  llio  alirer,  the  smaller  end  of  the  prrsm^ 
loUer*  i>  lo  be  raised,  while  the  cap  ii  withdrawn  thuD  Ibe  block.  The  procees  being 
eeatinaed  u  before,  the  formatjaa  of  other  bodie*  or  npt  k  ediMled  ia  the  manner  above 

AAer  the  eapa  or  bodies  of  bats,  fte.  are  foriMd  ia  the  above  deacrtbed  maebiBe,  Iher 
•re  ibided  in  wet  cloths,  and  placed  npon  heated  plates,  where  they  are  nriled  under 
presaore,  for  the  purpose  of  being  hardened.  Fig.  149  represeuU  the  front  of  three 
fkmaeet  a  a  a,  the  top*  of  which  are  covered  with  iron  plates  bib.  Upon  these  idates, 
which  are  heated  by  the  farnace  below,  or  by  steam,  the  Iradie*  wrapped  in  Ibe  wet 
cloths  c  c  e,  are  placed,  and  pressed  npon  by  ttie  dap*  or  eofeit  d  dd,  sliding  apoa 
gnide  rods,  to  which  flaps  a  tiaTersing  motioa  is  given,  bjr  means  of  chains  all^ebed  w 
ail  alternaling  bar  t  (.  This  bar  is  moved  by  a  rotatory  crank  /,  which  Imb  its  noUoa 
■by  pnllegra  fruu  any  aetuatiog  power.  When  any  one  of  (be  flapa  is  tarried  np  to 
remove  the  bodie*  from  beneath,  the  obain*  hang  looady,  Bad  the  flap  ronaiat 
atationary. 

Uieea  cmp*  or  hat  bodies,  aAer  having  been  hardened  in  the  Bnnker  above  desaibe^ 
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Uined  a  paleX  ia  October,  IS4, 
tea  aa  invention  «f  eerteia  ma- 
chinen  to  be  employed  ia  the 
manafaetue  of  hata,  whiek  ia 
t  ingenioas,  and  seesi*  to  be  worOijr 

of  aotiee  in  this  place.    It  cd». 
(ists  in  the  adaptation  of  a  ^» 
tem  of  roller*,  fbrnung  a  maeluae, 
by  mean*  of  which  the  t^ieraiioa 
of  roogluag  or  plailiag  of  hats 
may  be  peribrmedj   &*t  it,  the 
beaver  oc  otbeT  far  may  be  made 
to  attaeh  iltdf,  and  wmk  into 
the  fell  or  hat  body,  witfaont  the 
■eeessity  of  the  ordinary  maaaal 
eperatiM*. 
The  aecanpanjiag  dnwinga  reptcteal  the  maehiae  in  aevaial  views,  fbr  the  pnrpOM 
ef  showing  the  constraction  of  all  its  part*.    Fig.  149  is  a  float  elevation  of  the  machine ; 
jl^.  ISO  is  •  tide  elevation  of  the  oamei  ;lg.   7S1  it  a  longitwlinal  tectioa  of  Ue  ma- 
chine ;  and  fig.  76S  it  a  transverte  tectioa  1  the  simllH  Icttera  indicating  the  same  putt 
In  aU  Um  fiforet. 


,t,zec.y  Google 


HAT  manufactcbe; 


inj;  away  ihe  amokc.      A  paa  or 


Tcaul  ii  in  leaded  to  cc 
liquor,  as  a  solution  of  vitriolic  acid 
and  water.  On  the  edge  oT  tlui 
pan  ii  erected  a  wooden  caiiog 
d  d  d,  which  encloiei  three  tide*, 
leaving  Ihe  fourth  opea  far  Ihe 
purpoae  of  oblainiii;  aeceu  to  Ihe 
workiagappantus  tviihin.  Aieriea 
of  what  may  be  termed  laolern 
rotleri,  (  e  e,  ia  moDnted  on  axle* 
turDing  ia  Ihe  tide  easingi )  and 
analher  lerin  of  aimitar  laslerq 
roller*,  y  /  /,  ii  in  like  /nannrr 
mounted  above.  The*e  laolera 
rallert  are  made  U'  revolve  by.meant 
of  bevel  pinion*,  Bxed  on  the  endi 
of  their  Bjlee,  which  are  turned 
by  tlmilar  bevel  wheels  on  the  lU- 
enl  shaAs  ;  and  h,  driven  by  * 
winch  i,  and  gear,  u  shown  ia 
Jin.  7411  and  750. 

Having  prepared   Ihe  boaiei  of 

the  hats,  and  laid  upon  their  *ur- 

face*  the  usual  coatlngt  of  beaver^ 

or  other  fnr,  when  go  prepared  they 

are  to  be  placed  between  haircloth*, 

and  these  hair  cloth*  folded  wilbia 

■  eaiiTaia  or  ether  "tnllahle  wvapper.     Three  or  more  hat*  being  Ihut  enclosed  in  each 

wrapper,  Ihe  paekafe*  are  leverallr  pnt  Into  bag*  or  pocket*  in  an  endlei*  band  of  sack- 

;loih,  or  other  tniiable  materia] ;  which  endleis  band  ii  extended  over  the  laolern  rollen 

in  the  raaehtne. 

In  the  first  instanee,  for  Ihe  purpose  of  merelr  attaching  the  fun  to  Ihe  fells  (which  't 
called  sticking,  when  performed  br  hand),  Mr.  Carey  prefers  Id  pasx  the  endteis  bond  fcbfc, 
with  Ihe  covered  hal  bodiea,  over  ihe  upper  aeries  /"//,  of  the  lanlera  rollers,  in  ordei 
to  avoid  the  inccmTeflienee  of  diiiurblng  the  Air,  whicn  minht  ocfur  froni  subjecting  them 
to  itmnertioD  in  the  aololion  contained  in  the  pan,  before  Ihe  fur  had  become  allached  to 
ths  bodie*. 

AHer  this opetalion  of  sticking  ha*  been  eOected,  he  distends  the  endless  band  kkk, 
over  Ihe  fewer  aeries  of  lantern  rallen  tee,  and  ronnd  a  carrier  rolter  /,  as  *hawQ  in  Jig. 
7C1 ;  and  having  withdrawn  the  hal  bodies  for  the  purpose  of  examining  them,  and  chang- 
ing Iheir  foldt,  he  pRcks  them  again  in  a  similBi  way  in  ftannft,  or  other  suilable  doth*, 
and  introduces  (hem  Into  the  pockets  or  bags  of  the  eodles*  bands,  as  before. 

On  polling  the  machinery  in  rotatory  motion  in  the  way  described,  Ihe  hats  will  be 
carried  along  throagh  the  ipparatut,  and  tubjeclcd  to  Ihe  scalding  »olulion  hi  ihe  pan,  as 
alto  to  Ihe  prestnre,  and  loa  tortuons  lielion  between  the  ribs  of  ihe  iBniem  itoUera,  as  they 
revolve,  which  wilt  ciute  the  enda  of  the  for  lo  work  inio  the  felled  bodies  of  the  halt] 
and  by  that  means  pennaneDlly  to  attach  Ihe  nap  lii  Ihe  bodyj  an  operation  which,  whea 
performed  by  baad,  is  called  rolling  off. 

The  iDiproved  tiiSeiilng  for  hat  bodiet  proposed  by  Mr.  Blade*,  under  bia  patent  «f 
Jannary,  18S8,  oonsists  in  mailing  hit  aolution  of  shellac  in  an  alkaline  ley,  instead  of 
■pirita  of  wine,  or  pyroiylic  spirit,  vnjfrarly  called  naptha. 

He  preparet  hi*  waier-proof  stiffening  by  niiing  18  pounds  of  shellac  with  1}  ponndt 
of  sail  of  tartar  (carbonate  of  poush),  and  0}  gallons  of  waler.  These  materiala  nre  10 
be  pnl  Into  a  keitte,  and  made  to  boll  gradadl;  unlit  the  lac  is  dltsotved;  whea  Iha 
Ugnor  will  become  aa  clear  as  water,  wilhont  any  senm  npon  Ihe  top,  and  if  lelt  bi 
tool,  will  have  a  thin  crust  npoa  its  aoTfiaei  of  a  whitish  casi,  mixed  wilh  the  tight  in' 
paritie*  af  the  gum.  When  Ihia  skin  I*  taken  off,  the  hat  body  ia  lo  be  dipped  into 
the  miiinre  in  a  cold  state,  so  a*  lo  atxorb  as  mnch  a*  potsibte  of  iii  or  ii  may  bt 
appfied  with'a  bruih  or  aponge.  The  hal  body,  being  thus  stiffened,  may  stand  till  il 
become  dry,  or  nearly  so;  and  alleT  II  has  been  brushed,  it  must  be  immersed  in  ver} 
dilnte  salphnrie  or  acelle  acid,  in  ordt-  to  ncutialize  the  potash,  and  eanse  Ihe  shdlac  l». 
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Ml.    If  Ihe  h«t*  an  not  to  bt  ntppcd  imnedutdri  titer  dm^  k  Ihnwm  iito  m  Utteri  d 
inrc  water,  and  liken  ddI  as  wanted. 

Shoold  tlie  hat  bodie*  have  beea  worked  aLflnt  with  mlplmrie  acid  (aa  saoaQ,  I)m) 
aniM  be  waked  in  hot  water  la  eiiraei  the  acid,  and  dried  berore  the  uiSenin;  it  implied 
care  brine  talien  that  no  water  falli  npoa  the  itiSened  body,  before  it  baa  bcea  Imntraed 
in  the  acid. 

Thia  inpeniona  ehetnieat  proceat  baa  aot  be<n,  to  tlie  beat  of  m;  knowledge,  htro- 
dneed  Into  the  hit  roan  u  fa  dure.  A  varnish  made  by  diasoUing  ihellae,  maaiie,  aand- 
wrach,  and  other  resini  in  alcohol,  or  ike  naptha  of  woed  linegar,  i*  generally  eapkyec 
ai  the  atiflening  and  waler-pmof  iagredient  of  hat  bodiei.  A  aotntiun  of  caoulcbiMie  it 
oflen  applinl  to  whalebone  and  hune-hair  hat  bodiea. 

The  TotlowinK  recipe  hai  been  preMribed  at  a  good  eoiDpo«hlon  fa  itifl^nth*  hab] 
bur  parti  of  ihetlae,  one  part  of  maAle.  one  half  of  a  part  of  turpentine,  diuohed  i> 
iTe  parts  of  aleohol,  by  aiitalion  and  tubiieqneiit  repose,  withoiil  (he  aid  of  heat.  Thia 
■tiffeninit  >artii»h  aboald  be  applied  quickly  lathe  hody  or  foundaiina  with  aaoHab- 
bnr  brn'rh,  in  a  dry  and  rather  warm  arorkabopt  Iha  bat  being  praaiobaly  flutd  wilh  iU 
Inilde  turned  oulwardi  upon  a  block.  The  body  muK  be  Imaediately  aAerwardi  lak^ 
off,  to  preTenl  adhnion. 

Hal-Dyring, — The  ordinary  bath  for  dyeing  bait,  employed  by  the  I^udonnaaufactafcia, 
eooiiili,  for  12  doien,  of— 

144  pounds  of  logwood  | 

19  pound!  of  green  mlpbata  of  Iron,  orcoppuai; 
?|  pounds  of  Terdiirit. 

The  copper  it  niually  nude  of  a  leml-eylindrieal  iha)<e,  and  tbontd  be  lorrovnded  ^Ik 
■0  Iron  jacktl  or  case,  into  which  ttean  may  be  admitted,  so  ■>  lo  taiae  the  teroprratan; 
of  the  inlerkir  bath  lo  190"  F.,  bat  no  higher,  otherwiae  the  heal  ia  apt  to  afleet  tht 
ttlffening  rarprah,  called  Ihe  fwn,  with  which  the  body  of  the  hat  baa  beea  u&baed. 
The  ki^wuod  haiin^  been  inlrodaeed  and  digeated  for  aoaie  time,  the  copperai  and 
Terdiiria  are  added  in  auecrtsive  quaatiliea,  and  in  the  aboie  proportions,  along  wllk 
erery  aueceaalve  two  or  three  doirnt  of  halt,  anapended  npoa  Ihe  dipping  nkachine. 
Each  aet  of  hala,  afler  being  cxpoaed  lo  Ihe  bath  with  occaaioaal  airisfla  daiiat  40 
Biinnte^  il  tahca  off  the  pegt,  and  laid  out  upon  the  ground  to  be  nwre  completely 
Maekened  by  the  peroxydiismeat  of  the  iron  with  the  atiBoapberie  oiygea.  Ia  3  a>  4 
bnnn  the  djciag  it  completed.    When  fully  dyedr  tl>*  kata  an  weU  wntbed  A  niAaiag 

Mr.  BttflfVim  ttatei  thai  there  are  fonr  principal  olyectt  aetomplialied  byhispalcaliBao- 
IJM  Ibr  dyeiag  halt. 

1.  it  the  operation  i 

t.  the' production  of  a  better  color) 

S.  the  preTCniton  of  any  of  the  daaiaget  la  which  hat*  ara  liaUe  in  Ibadjeiatt 

4.  the  aecompliabnienfDf  the  dyeing procett  ia  a  much  thorter  timeikaa  by  Ikaaaaat 
■cdiadt,  and  coatequenlly  leaaening  Ihe  injnriaDiefleclaof  ihedye-bath  upon  the  HztUN 
of  Ike  hat. 

Jfg.  7ti3  abowa  one  method  of  constructlag  the  appaiatut.    a  a  ia  *  •eBtLeylindraeBl 

US  15*  . 


ibapcd  copper  Teaael,  with  Sat  endt.  In  which  the  dyeing  proeew  it  carriad  on>  .bbbit 
a  WMel  with  aeTeral  circular  riml  mounled  upon  arms,  tvbicb  revolve  npuq  an  axle  e. 
U  the  fkce  of  thete  riina  a  nnmber  of  pegs  or  blocks  are  act  at  nearly  ^aaJ  ditUntn 
tpwt,  npon  each  of  whidi  jiegs  tr  blockt  il  ia  inleaded  lo  place  a  hat,  and  at  Uw  wbeei 
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rn]Ol*Mi  to  PM*  It  inio  and  out  oT  Uie  i]jein«  lii]aor  ia  tbe  TEt  oc  copper.  Thii  wIm^ 
nay  be  kepi  rc'olTJf;  wilh  ■  Terj  *1<><t  moiiun,  eillier  bj  gear  conBeetios  iu  aik,  c, 
vilb  U))'  iDonn;  ootrer,  or  it  may  be  luincil  round  by  hand,  al  iatervals  ot  len  minnlct; 
Witereby  the  hats  liUDg  apon  ihe  iwga,  will  be  alternately  inunerud  foe  tbe  tpace  of  ^d 
■liaule*  in  Ibe  dyeini;  liquor,  and  Ihea  fur  (he  lame  apace  exposed  to  tbe  aUooGpberJc 
Mr.  In  thii  way,  the  proceu  of  dydic,  il  li  tuppcKed,  toay  be  greall)'  raciliiated  and 
impiDVcd,  aa  the  Dccosional  trui'ilion  from  the  dye  rat  into  itie  air,  and  rroin  the  air 
f^in  into  the  baili,  will  enable  Ihe  oiyven  of  the  atmoaphere  la  itrilce  the  dye  au>ie  per 
reclly  anJeipcdiliuiwly  intu  ihemiterialiorwbicti  tbeiiatucoi)]pOMd,tbaabr  aconllaucd 
innoeraiua  In  ibe  bath  fur  a  much  Janfo  lime. 

A  varialioQ  ii  the  mode  of  perrurming  tht*  proceu  ii  au^getted,  and  tbe  apparatni 

£j.  Hi  iapmpoied  to  be  eoipluyed.  aa\t  anjuare  vat  or  vftwel  contaipiag  ihe  dyeio) 
|uor ;  b  £  i>  a  fmme  or  rack  haiing  a  nunber  «r  pen  placed  ia  it  jbr  baajis;  ttie  batt 
npon,  which  are  about  lo  be  dyed,  i(i  a  maaaer  iimilar  to  ibe  wheel  above  lieteribed. 
Xbia  franae  or  rack  ii  mpended  by  eordi  Troin  a  oraae,  and  mar  in  that  way  be  lowered 
down  with  the  biu  Lnt>  Ihe  val,  or  drawn  up  and  expotad  in  Iha  air  g  cbaofei  which  mijr 
be  mide  every  10  or  20  miauie*. 

I  have  Been  apparotui  or  this  kind  doing  good  work  in  the  hat-ti^ng  maaufactorie* 
of  IiOndou,  that  hrinf  a  de partmenloT  the  biuineaa  with  wbich  the  Unian  hai  not  thought 
il  worth  their  while  to  iDlerlere. 

Mr.  WiUiam  Hudae'i  paleul  improTemeBta  in  bat  dyeing,  partly  Ibaaded  upon  aa 
JarsBtiao  of  Mr.  Bowler,  eoniiit,  finl  in  eanain^  every  alternate  Oano  to  which  (be 
a  be  atiacbnl,  lo  ilide  in  and  odi  of  grooie*,  Jbr  the  purpoie 
*"'  .    at  atatm  eaaily  jemovio;  the  laid 

■nipenden  when  required.  Fig. 
166  repreaeau  ihe  inproved  dye- 
ing Traoie,  cooiwtinit  o(  two  ojik' 
euJar  rioii,  a  a,  which  are  eta- 
Dceted  (ogclherat  top  and  bolUm^ 
by  three  &xed  perpendicular  bac* 
or  tbe  freme-waik  b  b  b.  Tv» 
other  perpendicula''  fraaiet  e  i^ 
■ioiilftr  to  the  former,  alida  ia 
groovsi,  dddd,  &ied  lo  the  appet 
and  lower  riiafc  Theie  gnwrct 
have  aali-rrisliea  roller*  in  ibent, 
for  (ba  purpose  tif  making  (he 
Aamet  c  c,  to  elide  in  and  onl 
mare  Treelr*  The  loapeader*  at 
■nbalitutei  Av  Uocka,  by  ihew 
mcani^  May  b«  more  easily  got  at 
by  diawiag  Mt  Ihe  fiame*  c  ^ 
■boat  hair  way,  when  tbe  Ra«petul> 
era,  which  are  attached  lo  the 
framei  with  the  hau  npoa  them, 
may  be  easily  reached,  aad  eilhei 

_ ^_^  removed  or   altered  ia  poiitia«| 

Od  <rkea  it  k  done  on  oue  aide,  Ihe  iJiding  Tnuiie  may  ba  brought  out  on  the  other,  aad 
Ike  remaining  qoaMlty  of  "  auipenders"  asdergo  ilie  Muae  operaiio*. 

Tbe  patealee  nmlis,  that  it  ia  well  known  lo  all  bat  dyina,  that  after  tbe  hala  have 
been  kf  the  dyeiof  Ikiunr  tome  lime,  they  oushl  lo  be  taken  oat  aad  aipwed  to  tb« 
•eth»  of  the  almnpherie  air,  wbeti  they  are  agaia  immeiaad  ia  tbe  eopper,  that  part  of 
iW  h«t  which  wat  uppennoat  in  the  fir»t  immm^ot,  beinft  pl>eed  downwda  ia  tba 
aacowi.  This  ia  done  for  Ibe  purpoK  of  obtaining  a  nnifiitm  and  reftalar  dye.  Thd 
pateatte'e  mode  of  carrying  tbit  operation  into  eOeet,  »  ahowa  ia  ibedgarei  *  •  mtb 
pivou  for  the  dyeing-frame  lo  Inm  upon,  which  ia  lupported  by  the  anw  /,  ftvaa  a  etaaa 
abare.  The  whole  apparala*  may  be  railed  np  or  lowered  lalo  Ibe  copper  by  aieana  of 
the  crane  or  other  uetbaBian.  When  the  dyeing-frame  ii  raised  oat  oif  Ihe  copper,  tkc 
)rhok  of  th«  (aipendera  or  block*  are  leveraed,  by  taratng  tbe  apparatu  over  opoa  the 
pivuti  ( (,  and  thus  the  wbola  auifiee*  of  tbe  bat*  afe  eqtwUy  acted  apon  by  the  dyeing 
nalerM. 

Ii  ehoald  be  ohaarred,  that  trhen  the  dyeiag-Trune  i*  raind  op  oat  of  the  Copper,  it 
ihonld  be  lilted  on  one  aide,  ao  as  to  nake  all  the  liquor  ran  ont  of  the  hala,  as  also  t« 
oMae  Ihe  riait  of  the  hata  to  hang  down,  and  hot  tti«k  (o  the  body  of  the  hat,  or  leave 
&faad  pkieeM  niMreit  dye  apon  iL  The  second' improTemeat  dcteribed  by  tbe  patentee, 
ii.lh*  euwlpaeiioD  of  "soipeaden,"  to  beanbMitaied  iBatendofth*  erdiaar)  blodtti 
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ThtK  "  lotpeiiilen"  are  composed  at  thin  plitn  of  copper,  bent  into  the  reqjdred 
Ibnn,  that  if,  ararlj  retemblln^  Ibat  ot  •  hel  block,  and  made  in  such  a  manner  an  to  be 
capable  of  eontnciion  and  eipaniion  to  suit  diSerent  uzed  hain,  and  keep  [hen 
dfitended,  nbich  may  be  altered  bf  the  worilmen  al  pleaiurr,  wben  it  it  required  to 
place  the  hala  apon  them,  or  remove  them  IberefVvm.  The  dTeinK-frame  nl  Jig.  946  il 
ihown  «ilh  only  two  oflhete  "suspender*,"  in  order  to  prerent  conAision.  One  of  then 
suspenders  is  represented  detached  al  fig.  54T,  which  exhibits  a  side  view  ;  and^g.  MS 
a  front  view  of  the  tame.  It  will  be  seen  by  reference  10  the  figure,  that  the  inspeDdefS 
consist  oC  two  distinct  pans,  which  maj  be  enlarged  or  collapsed  bj  a  varietj  of  meaa^ 
and  which  mean*  ma;  he  snttgesled  bf  any  onnpeient  mechanic.  The  two  parte  of  tbe 
suspenders  are  proposed  to  be  eonnected  together  by  arms  g  g,  and  at  the  junction  of 
these  arms  a  key  is  connected  (br  turning  them  ronnd  wben  required.  Il  will  be  seen  oa 
reference  to  the  front  view,  fig.  MS,  thai  the  "  snspenden"  oi'substitiUe*  for  blocks,  ara 
cpen  at  the  top  or  crown  part  of  the  hat  i  Ihit  ii  for  the  purpose  of  allowing  the  djeing 
liquor  to  penetrate. 

From  the  mixture  of  eopperu  and  verdicrii  employed  in  the  hat-dfe,  a  Taut  qnanlitr 
of  an  ochreoui  mnddy  precipitate  results,  iDHinnting  to  no  leas  ihss  29  per  cent,  of  the 
weight  of  the  eopperas.  Thia  iron  mud  tonaa  a  depoaite  upon  the  bats,  which  not  onlf 
corrodes  the  fine  niamenls  of  the  beaver,  but  causes  both  them  and  the  fell  stuff  to  tnm 
tpeedity  of  a  mstf  brown.  There  is  no  ptwesi  in  tbe  whole  eirele  of  our  maDnfaetnrei 
to  barbarous  as  that  of  dyeing  stuff  hats.  No  ray  of  chemical  science  seem»  hitherto  to 
have  penetrated  the  dark  recesses  of  their  dye  shops.  Some  batten  have  tried  :o  remove 
[his  corrosive  brown  oehre  bj;  a  bath  of  ditnte  snlphurie  acid,  and  then  eantieraet  the 
ctH  effect  of  tbe  acid  upon  the  black  dye  by  an  alkaline  bath ;  but  with  a  most  nnbappy 
effecL  Hats  so  ireited  are  moil  deeeplioas  and  unproBlable  |  ai  they  turn  of  a  dirif 
brown  hue,  when  exposed  fbr  a  (iw  week*  to  lunsbine  and  air 

Hatb.  The  body  of  a  beaver  hat  ii  made  of  fitie  vool  and  coarse  Tar  mixed  and 
IHted  together,  then  stiffened  and  shaped  ;  the  eovering  consists  of  a  coat  of  beaveTfur 
ftlted  upon  the  body.  Cheap  ban  have  their  bodies  made  of  coarse  wool,  and  iheir 
coverings  of  coarse  lur  or  fine  wool.  The  body  or  ftmndation  of  a  good  beaver  hat,  is 
at  present  made  of  S  parts  of  rabbit's  far,  3  parla  of  Saxony  wool,  and  I  part  of  lama, 
vicBuia,  or  red  wool.  About  tiro  oancei  and  a  half  of  the  above  mixture  are  enffieienl 
lor  one  hat,  and  these  are  placed  in  the  hands  of  the  boutri  his  tool  is  a  biAr  or  hcnt 
ashen  staff,  fVom  fi  to  7  feet  long,  having  a  strong  catgut  string  stretched  over  a  bridge 
at  each  end,  and  suspended  at  its  middle  by  a  cord  to  the  celling,  so  a*  lo  hang  neaHy 
.level  with  the  wor^-beach,  and  a  small  space  abare  It.  The  wool  and  coimet  for  an 
laid  Id  their  somewhat  matted  stale  upon  this  bench,  when  the  bower,  grasping  the  bent 
rod  with  his  left  hand,  and  Ay  mtant  of  a  tmaU  vsoodm  caldi  plucking  the  tiring  witi  kit 
rigAf,  makes  it  vibrate  smartly  agoinst  thefibToua  substaaces,  so  as  (o  disentangle  item, 
loss  them  ap  in  the  air,  and  curiously  arrange  themselves  in  a  pretty  atuform  layer  or 
fleece,  A  skilAiI  bower  is  a  valuable  workman.  The  bowed  materials  of  one  hat  are 
spread  out  and  divided  into  two  portions,  each  of  which  is  compressed,  first  with  a  tight 
wicker  frame,  and  next  under  a  piece  of  oil  cloth  or  leather,  called  a  banlening  alun, 
till  by  pressing  the  hands  backward  and  forwatil  all  over  the  skin,  tbe  filaments  are 
linked  together  by  their  serrations  into  a  somewhat  coherent  fleece  of  a  triangnlar  shape. 
The  two  hatrea  or  "  bats"  are  then  formed  iota  a  cap ;  one  of  them  is  covered  in  it* 
mlUIe  with  a'3-eornered  piece  of  paper,  smaller  than  itself,  so  Oiat  its  edges  may  be 
fidded  over  the  paper,  and  by  overlapping  each  other  a  little,  form  a  complete -eavdopa 
to  the  paper;  the  Juuetiana  are  Ihea  partially  felled  together  by  mbbing  them  bald, 
eare  being  taken  to  keep  the  bate  of  tbe  triangle  open  by  means  oTthe  p^teri  the  sae- 
ond  bat  being  made  to  enclose  tbe  first  by  a  similar  process  of  (Ming  and  friniM 
This  doable  cap,  with  its  enclosed  sheet  of  paper,  is  next  itdled  op  in  a  iuap  elotb  •>< 
kneaded  with  the  hands  in  every  direcUoa,  daring  which  it  it  «afolded  aad  creased  vp 
■gaia  in  different  forms,  wheret^  tbe  two  layers  gel  Ihonmghly  incorporated  into  oaa 
body  ;  thus,  on  withdrawing  the  paper,  a  hollow  cone  is  obtained.  The  above  opera- 
tioBs  have  bean  partially  described  in  the  body  of  the  Dictionary,  and  the  remainiaf 
ft«p*  in  making  a  bat  are  there  sufficiently  detailed. 

In  a  great  hnt  factory  women  are  employed,  al  respectable  traces.  In  pfneking  the 
beaver  skins,  cropping  off  the  far,  sorting  various  qnalitiesof  wooljplaelfingand  cnttiaB 
rabbit's  fur,  shearing  the  nap  of  the  bIo<^ed  hat,  picking  oat  nnseemly  flhmcnla  of  fbr, 
and  in  trimming  the  hats ;  diat  is,'  lining  and  binding  them. 

The  annual  valae  of  the  hats  manufactured  at  present  in  the  United  Kingdom  to 
Mtimatad  at  SfiOOfiOOL  sterling.  The  qnantity  exported  in  1S40,  was  S3^Zt  dosM^ 
valaed  al  81,3831, 

With  r^ard  to  thefMjfmtHfofhati,!  bare  been  furnished  oya  sklinilopnatoi'Viih 
the  fbllowing  valuable  iaTormaiiou!  "All  the  solutions  of gumt  which  I  hav«  hilhorto 
•cen  iwepared  by  batten,  have  notbeen  perfect,  but,  in  a  certain  degree,  a  raiitoni,  man 
or  lean,  oTthe  gnms^  which  are  merely  suspended,  owing  to  tbe  coniittency  of  the  cmn- 
poaition.    When  thu  it  thinned  by  the  addition  trf'  spirit,  and  allowed  to  atand,  it  ton 
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(■D  a  eurdj-lookide  ■adinoat,  uid  to  this  eircunutancs  ma;  bs  uoribed  tbe  fre<]aent 
brMliiog  of  hkU.  M;  mBtbod  of  proceeding  is,  first  to  diuolre  tfae  guma  b;  aptntioD  in 
twice  the  due  qakntity  o[  tpiriti,  whetiwr  C4  Tood  or  nioa,  aad  then,  kftu  complete  solii- 
tion.  draw  off  ooe-halt  (lis  ipirit  in  a  atill,  ao  a>  In  bring  the  stifrsQing;  to  ■  proper 
consistencj.  So  •editoent  aubacquently  appean  on  dilutit^  thi*  Bolutlon,  hovevoi  oiueti 
it  maj  be  done. 

"Buth  the  apirit  and  alkali  s^ening*  for  bati  made  bj  tbe  following  two  rcoipea, 
hare  been  tried  b;  isme  of  tike  firet  boiuea  io  the  trade,  sad  bave  been  much 
approTcd  of : — 

'  Spirit  Safftiiing. 

^  poundB  of  moge  ahellao. 

S  pouoda  of  gam  eandaraix 

4  ounce*  of  gum  mastic 

Haifa  pound  of  amber  rodn. 

1  pint  of  aolutiOD  ofcopaL 

1  gallon  of  spirit  of  wine  or  wood  iwphliM.    , 


Alkali  BHfftniitg, 
7  poonda  pf  cooiiacii  block  ''"11" 
'         1  pound  of  amber  rosin. 
4  ounoei  of  gum  tbiu. 
4  onnees  of  mm  mastia 
6  ouoesa  of  oifax. 
EaU  a  pint  of  eolution  of  copaL 

"TheboTKiiaflrMdinDlTedinalittle  warm  water  (saj  1  gtlloti);  tbii  alkaline  liqaor 
ii  now  put  into  a  oopper  pan  (bested  b;  steam),  log«tber  with  tbe  shellac,  rosin,  thus,  and 
mastic,  and  allowed  to  buil  for  some  time,  more  warm  water  being  added  occasionally 
until  it  i«  of  ■  proper  eonustence ;  tfais  maj-  be  known  by  pourinr  a  little  oa  a  cold  slab 
Kimewhat  inclined,  and  if  tbe  liquor  nins  off  at  tbe  lower  end,  it  is  suffldeutlj  fluid ;  if, 
on  (he  contrary,  it  set  before  it  readies  tbe  bottom,  it  requires  more  Vater.  Wben  tbe 
whole  of  tlie  gunu  seem  dissolved,  half  a  pint  uf  wood  naphtha  must  be  introduced,  tad 
tbe  aolution  ol  <opal ;  tlien  (Iw  liquor  masl  be  passed  through  a  fine  sieve,  and  it  will  be 
perfeclly  clesr  and  reodv  for  DM.  His  stiffSDinK  is  used  but.  The  bat  bodies,  before 
Ibej  ue  stiffened,  should  be  steeped  in  a  weak  solution  of  soda  io  water,  to  deatro;  oaf 
acid  tliot  may  bave  bean  left  in  them  (as  sclpburic  acid  ia  used  in  the  making  of  the 
bodies).  If  Ibis  is  not  attended  to,  iboald  tbe  hat  bodv  contain  any  aCid  wben  it  is  dipped 
into  tbe  stiSeoiDg,  the  alkali  is  neutrali(ed,  and  the  mm*  consequently  prednitated. 
After  the  body  baa  been  steeped  in  the  alkaline  aolution,  it  must  be  perfectly  dried  ih 
tbe  stove  before  the  stifieniog  is  applied;  wben  stiffened  and  itoved  it  must  M  steeped 
idl  ni((ht  in  water,  to  whidi  a  small  quentitr  of  sulphuric  add  baa  been  added  ;  this  ttl* 
the  atlffening  in  the  hat  body,  and  finishes  Um  process.  A  good  workman  will  stiffen  IS 
or  Ifl  daien  bats  a  day.  If  the  proof  i«  reqiured  cheaper,  more  shellac  and  rosin  most 
be  introduced." 

HEALDS,  is  the  hsmesa  tar  nnding  flu  warp  threads  in  a  loom ;  that  is,  for  linma  a 
certain  number  of  tbem  altematelyto  open  tbe  uied,  and  tSord  paxsage  to  the  decattattng 
weft  threads  of  the  ahutlla.    See  VaivlKO. 

HEARTH;  (Foj/fr.Fr.;  Sietda,  Qerm.)  is  tbe  flat  or  hallow  space  m  a  ameldng  fiir- 
naca  upon  which  &e  ore  and  flues  are  subjected  to  the  infiaenee  of  flame.  See  CopFxa, 
laoTi.  UniLLuaoT,  ike. 

HEAT,  is  that  power  c*  taieDee  called  ealoric,  the  disCDE«ton  of  whose  habitudes  with 
tbe  different  kind*  of  matter  belongs  to  tbe  aoience  of  chemistr)'. 

.  HEAT  RGaUI.ATOI{.  The  name  given  by  U.  BonDemain  to  an  ii^enious  apparatus 
tar  regulating  the  tempffature  of  bia  inonhating  stove  roMns.  See  iKottBATlOH,  Asnrioui, 
for  the  moaner  of  applying  the  Heat- Regulator. 

The  coostroetion  of  the  r»ulator  is  (bonded  upon  tbe  unequal  dilatation*  of  diSbreat 
metals  by  the  same  degree. of  beat,  A  rod  of  iron  x,  fig.  tfiS.,  ia  tapped  at  its  lower  end 
Into  a  brass  nut  y,  enclosed  in  a  leaded  boK  or  tube,  terminated  above  by  a  brass  collet  n 
Thi*  tnbe  is  plunged  into  (he  water  of  the  boiler,  alongside  of  the  smoke*pip% 
(Fig.  169.  is  a  bii^'s^ye  riaw  of  the  dial,  Ac)  Tlie  exnanrion  of  the  lead  beiiig 
more  tbaa  the  iron  for  a  like  d^ee  of  temperature,  and  tbe  rod  enclosed  within 
tbe  tube  bring  leas  easily  warmei^  whenever  the  heat  itses  to  the  desired  pitch,  ttw 
alongatun  of  the  tuba  puts  tbe  collet  t  in  contact  with  tbe  bMl  a,  of  tha  beat  leto 
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%of  hMt  lenglben*  tbs  lube  uwir 
Rand  tU  RHliit  liftn^  tke  beel  o( 
'^  Um  )c*er.  deprmaa  (be  other  md 
d  tiir»«gh  •  wnth  greiiter  *p<ue, 
on  account  of  tlie  relatiTe  lengtbi 
of  iti  1(^  Tbii  morement  <»•■ 
rMei  DBir  the  bii>  of  ■  baluice  uir 
(,  Binlu  one  end  of  this,  and  there- 
to incTBum  the  extent  of  the  moTS- 
nwnt  vhich  ii  traiumitted  dirccllj 
to  the  iron  tkewer  *.  Hiu  pnb- 
inr  down  ■  iwiw  regialsr  dinu- 
ni>nea  or  cab  off  uie  icca*  of  ur 
to  the  flrepbca.  The  ODmbiutioa 
li  thereby  obetrueted,  and  tho  tetn- 
peratnra  fnlling  hy  dei;E*^  't)M  toba  ahrkln  end  diRragHKa  the  be«l  of  Ibe  lever.  The 
count rrpdiM  g,  fixed  Bt  the  balance -beaiQ  (,  numa  the  other  eztreroiU  of  this  beam  bf 
'nu«itv  the  *b4  4  of  tho  leMr  u  tnndt  aa  ii  arcewarji  to  tnake  the  heel  bear  npon  IhB 
collet  of  llie  tube.  The  iving  ri-guter  acted  upon  by  tbi>  nieuu,  preaents  a  grealfr 
•Mliun  (0  the  paMAge  of  the  air;  whanre  the  cumbuition  »  increwed.  To  counttr- 
balance  the  eff<«t  of  ikttnoepheric  chanjfca,  the  iron  item  «h[ch  aupporta  the  regulator 
U  lernilnated  by  a  die.)  diic,  round  tha  uioit  of  the  needle  above  k.Jig.  7BB. :  on  tumjng 
thi>  ntwdlu.  the  stem  below  it  turn*,  u  well  »  ■  Bcr««  at  kt  otider  end.'wluch  raiaee  or 
lovers  the  leaden  tube.  In  the  firat  ciue.  tha  heal  fklla,  ud  open*  the  aninf;  register, 
whence  a  bi|{hflr  temperature  is  required  to  abnt  it.  by  the  expanaion  of  the  tuba^  Ve 
■nay  tbu>  obtain  a  r^ularly  hiKher  temperature.     Jf.  oi  the  eontrary.  we  raiae  the  tnfaa 

*      uming  the  needle  In  the  otTier  " -    -i .  .     ■  .        ..... 

■  at  a  lover  temoerali 

It" 

to  be  eivi-n  to  llie  water  circulating  in  ihe  (two  pipeii.  In  order  to  licUttata  the  nrgnla- 
tinn  of  the  appnrRlut,  lie  p-adiiatud  the  diac  dial  and  inaoribed  upon  ha  lop  and  botloo^ 
the  wonla,  Sti'ina  and  Weiik  heat.     3a^  Tunaiion-iT,  far  anotha*  HuT-IUotJiA-ntt. 

HEA.VT-SPAk,  wMlpkatt  of  Bargta,  or  Cmth;  (Spftk  fWuM.  Fr.;  8ck»ertpaa, 
Oerm.)  ia  an  abundant  mineral,  which  aceompaniea  tbiu  di  laad.  eilver,  ntercnry,  Ac, 
but  la  often  fcmnd,  also,  in  large  nwaaca.  \l^  golonr  ii  uakul^  white,  er  fleah  enloured 
It  occura  iu  many  cryatallins  funni,  of  whiilh  tJM  deange  !a  a  tight  rhoaboldal  prinu. 
It  ia  met  with  also  uf  •  Gbroua,  radiated,  and  granular  atmoture.  Iti  apee.  grsr.  varies 
*-—  '-'  'u  4*6.     It  baa  a  strong  liutre,  betweee  the  fatty  sod  tb*  vitreoua.    It  nwlts  at 


white  heal,  ''i  .  .      , 

formed.  ]la  chief  eaiploymellt  in  onmuiem  ia  for  adulleratii^  white  lewT;  a  purpose 
'which  it  readily  anrces  on  acconnt  (rf  its  density.  Ita  prcaanae  here  ia  eaaily  detected  br 
dilute  nitric  acid,  which  dissolves  the  carbonata  of  lead,  and  teares  tba  bMry  apso'.  It 
is  alM  n  uaeful  insredient  in  some  kinds  of  pottery,  and  olaaa 

HECKLE;  {Siran,  Fr.;  HeehMl.  Qen^.)  is  an . ituplemmt  Ibr  diaaterii^  Ibe  filk- 
merils  of  flax,  and  Inyiug  them  in  parallel  atricka  or  treasM.     See  Flu. 

BELIOORAPHY  may  ba  rfgardeit  aa  the  appropriaio  title  of  the  new  and  elegant 
'art  of  Dinbiug  sua  piciurti;  an  art  which  oriKix'lcd  with  ITiepe*  and  Da^erre,  and 


oflight;  but  as  the  BunbuuDaareeiMiitiai  t( 

Iodide  of  silver  is'         '     "     ' 
knpresaioM  o[  the  ai.  _,   ._  ... 

'ture.  Le  Gray  in  his  iww  treatiw  of  jdinta^aphy.  lately  pubtl>hed,  reoommenda  ■ 
mixture  of  the  Wide,  cyanide  and  fluoride,  as  Sie  exritahle  fluid  ;  this  compouad  being 
u«ed  in  union  wilb  putuaium.  The  paper  tbna  impregnated,  ia  laid  on  tbe  aceto-nitrata 
'of  silver,  aud  then  exposed  to  tbe  li^Kt.     A  picture  ntaj  thus  be  obtained  in  tbe  bens 

of  Ibe  camera  ohaoura  in  SO  aecomla  in  Ine  waather ;    a  drcnistanee  of  great 

quence  ill  taking  living  portrajta,  on  acaHjnt  of  the  rnobslily  of  '"--  '- -' 

Waxed  paper  applied  dry  possassea  a  liks  sensibility. 

One  of  the  mai^  difficulties  ii)  haliogisphT  liee  in  the  ehoio*  of  the  pe^x*.  Tbe  poet 
paper  uf  Whatman  of  London,  ia  preferred  br  tbe  praliniiMDy  trials,  when  it  ia  alightly 
glued.  Tliin  paper  it  beLter  for  portraiture  and  thidifcrltuidBcapea.  W^  siied  pap^ 
^  to  be  preferrect,  and  of  equal  texture. 

The  fiiBt  step  in  prepariog  tbe  paper,  ij  to  fill  np  ^  ita  pcre*  with  floe  iMi^wax. 


asuoaBAFiiT. 


Ud  Ihoa  gi>B  it  tb*  upert  of  parchment.  ProTida  a  Um  plnU  of  n1rer-plkt«d,  u  for 
nit  4K)^TTMitypa  proceu,  pliuw  it  on  a  tripod  horiiootajl;,  heat  it  bj  pacing  ths  flniiis 
of  ft  spirit  of  wine  lamp  lo  uid  fro  nnd«r  it,  or  nlher  wt  it  over  a  irnter  biitli,  wliila  with 
Ute  odier  hand  a  pieoo  A  white  wax  is  rubbed  over  iL  The  coal  nf  v»f  being  equnlhr 
haed,  Isy  the  pnper  upon  It,  and  cauM  it  to  apply  evenW  bv  piUliDK  a  card  oil  iL  It  i< 
then  (o  be  removed,  and  laid  between  two  or  tlvee  ful  Js  nt  biiiKing  pnper.  and  gi-'ntlj 
pWHjd  over  with  a  hot  imooltiing  iron,  la  remove  the  eiceu  of  whi.  it  is  inilispenfabla 
thflt  no  wax  remain  on  the  larfaee,  bat  ool/  in  the  texture  of  the  paper ;  vhicJi  ^uld 
have  np  glioleninit  spot,  and  be  perfertl;  traDffiarenL  Thin  paper  *liould  be  preferrvd 
fcr  waxing.  Well  prepared  paper  ebiiuld  allow  tha  proof  uf  lh«  picture  to  develop 
iiBpir  in  the  mllic  add  tor  a  eoosiderable  time,  without  apotting  eilliar  Iha  proof  or  lb« 
■till.  Its  principal  qualitj  ia,  to  pertiut  the  oceto-aitrate  of  silver  lo  be  prepared  b«tbr«- 
tand.  and  thus  have  a  itore  of  read^  waxed  paper.  Thit  preparation  afiunU  vc^  intaoM 
Uaclii  upon  ihin  i«pers, 

Tbe  uilh  of  iodide  of  pntauium  oompletriy  peneUatei  the  wai^  a»J. deprive*  it  of  its 
greasy  aspect,  by  a  sort  of  deconipaeilioii,  wiiieb  caure*  tha  lubiequeiit  preparation*  to 
apply  unifiinnly.  Thii  paper  slwuld  be  left  from  half  »n  hour  tu  an  hour,  Id  the  aoIutioB 
of  the  iodide,  according  to  the  thickaeu  of  tbe  paper ;  to  maura  the  deoompmiuoti  of  Iha 
VDi.  care  inu!t  be  taken  to  keep  the  waxed  paper  eof\.  The  iodixud  paper  aMamai  a 
YloleC  tint  wlien  completely  dry.  Thia  hue,^  resulting  from  tlia  unioo  of  tha  wax  with  tb* 
Iodine,  ia  bfneGcial.  because  it  afford*  «iiI1irient  time  to  leave  the  paper  oa  the  noato- 
nhrate  of  silver,  (ill  the  violet  tint  diiappaara.  The  preparatiiiua  that  follow  may  ha 
applied  to  either  the  waxed  or  plain  paper ;  bnt  in  the  laUec  e&M,  the  paper  ibould  be 
aomewhat  thick, 

FSnt  Prtparation. — Iftgaiaii  Paper. — Boil  in  a  porcelain  or  earthen  pao.  S  littea.of 
distilled  water,  with  !G0  gramoiea  al  rice,  till  tbja  ntrely  bant*,  Leat  tha  water  baeaama 
loo  gliiiinmit.  Strain  through  calico.  This  fornM  an  excellent  sin,  and  aR<>rds  a  good 
body  and  fine  blacks.  In  a  litre  of  the  above  rice  water,  dlMoive  40  graroinea  of  sugar 
of  milk  ;  16  at  iodide  of  potanium;  80  cenligrajnmei  of  cyanide  ot  pntasaium,  and  60  eea- 
tigramines  of  fluoride  of  polasaium.  ^Iter  the  solution,  aud  sot  aaide  lor  uae  in  a  bottle. 
To  prepare  the  paper,  pour  IhiB  solution  into  a  huge  plate,  and  plunge  tba  waxed  papw 
hitoit,  leafby  leaTover  eadi  other,  taliii^  care  to  expel  t^e  air  bubblea.  7Ua  Iheni  nut, 
retnrn  tbem  for  about  half  an  hour  ;  then  hang  Ihem  up  to  dry,  by  meaut  of  a  bent  pin 
hooked  to  the  corner;  and'favour  their  drainaga  by  plaeing  >  bi(  of  Matting  p^wr  oa 
their  lowrr  poiut.  Tlii*  prooesa  ia  lo  be  repealed.  FreiMih  and  English  papere  should 
not  be  miled  in  the  seme  ciatem.  The  English  paper  is  said  to  contain  a  free  acid,  whicb 
preripitaiea  iodide  of  starch  in  Ibe  French  paper,  and  pv«B  it  a  deep  violet  tint,    IIib 

Kper  is  to  be  cut  down  to  the  aiae  of  the  oamaia  ofawrara,  and  put  up  fhr  use  in  a  porte- 
lille.    Tbe  liquid  whioh  has  bean  naad  will  earn  again.    The  paper  thus  pcepared,  la 
called  iodiiad. 

i'opar  tpt^aUgfor  Pcir(ratfHra~Mi  prepared  as  Ibllaw*.  lUe  400  granmea  ef  dia- 
tilled  w8t*T,  20  of  iodide  of  petasiium,  !  ef  cyanide  of  polassinm,  0-SO  centignunnHS  of 
fluoride  of  potassium  ;->diasolte.  Pour  9  or  1  miUimelrea  of  thia  aolutkiD  tnln  a  flat  plate 
of  porcelain,  or  oa  a  flat  glaM,  quite  horinntal.  Take  a  |Nece  of  gtaced  paper  by  the 
two  ooroeia,  tha  roogh  aide  uppernieet,  and  apply  the  smoDdi  Giee  upm  Ibe  liquid  in 
the  piale;  begtooing  tlie  immeraiosi  With  tbe  Mda  next  your  bod^,  aod  raialilng  Um  leaf 
before  you,  so  thnt  it  may  always  Ul  at  right  anglea  upon  the  liquid.  Thia  moveiHeDt  w 
to  be  repealed  two  or  three  tamea,  so  ai  to  press  oat  anjr  air  bubbtea.  Telle  eare  that  tbe 
liquid  does  not  paaa  to  the  other  sideof  the  paper.  It  is  to  remain  or  tbe  bathnot more 
Ikan  two  DUBulea  at  moaL  It  ie  Ihen  to  be  lifted  and  perfectly  dried  batwivn  futile  of 
Uotiing  paper,  of  a  fine  tisane,  nibbhg  it  ia  alt  directions  with  the  bandi^  and  changing 
it*  place,  that,  it  may  be  perfectly  dry,  ttemove  the  paper  and  smooth  h  with  a  soft 
hnuh.  Lay  Ihoaeine  side  upon  thabnlh  [ifacato-nilrate  of  silver  (alwiit  to  be  Indicated] ; 
Inuring  it  there  not  more  than  6  or  10  seeonds  at  moat,  and  then  pleee  it  upon  ttie  ilale 
in  the  camera,  (which  has  been  previontilv  furaiahed  with  a  leef  of  blotting  paper  welt 
asaked  in  wUer,  ai  will  be  doaenbed  further  on.  It  is  requisite  lo  make  immediate  use 
ef  ttiis  paper,  bertauee  ils  great  seosibility  depends  ehlefly  on  the  naeeenl  state  of  the 
iedide  of  sdver  tliat  it  operatce  upon.  In  sdmrner,  tma  4  to  ID  seconds  are  required  foi 
Ml  impression  -,  in  winter,  tttaa  IB  lo  40. 

Thi  HKimd  atitrtlen  U  to  gha  smnH^y  to  tbe  foiRMd  papers,  either  In  the  dij  or 
hnmid  way.    Itsfce  of 

Distilled  water  .  •  •  IH  gnuaaisa 

Crystalliied  nitrate  of  silver  -  -      B       ' 

When  thia  h  AawJved,  add  of  ci7stsni»tble  acetic  acid  IS  gramukes.  dure  must  be 
teken  to  prepare  dila  aotntion  bj  the  light  of  a  fteMe  taper,  and  to  surround  the  phial 
Tith  a  ease  «f  blMk«*d  paper.    Ka  iMie  oT  ttu*  mixture  abonld  be  pnt  lat«  the  cap- 
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a  tliM  4  dajt  npon  Uia  pv*^  tt* 


Diat[lled  vater 
AcelrtH  of  ailier 
OrydiOtiubla  mmUc  idd     -  •  -        1!       * 

For  tli«  humid  operatioQ  the  piper  ni&j  preftrabljbe  employed  looUt.  At  lbs  momeat 
of  commencing,  pour  one  of  thus  mizturei  □(  ■ceto  nitrata  of  ailTsr  upoo  «  pl>te  of 
poToeUia  or  giiM,  qD<te  horilonu],  to  ftbout  oue  millimetre  Id  depth.  A  pipette  or  uuU 
•ueking  glut  tube  is  cDQTenieDt  for  this  purpose,  u  iti  fine  point  prereDt*  anT  diopa 
frmD  wiTtg  apilled  irreffuUrlj.  And  the  mimca  of  the  liquid  iomj  be  akioiDivd  it  Decs*- 
Mr;  Tith  a  [neoe  of  white  paper.  'Hie  leaf  of  iodiied  paper  i«  nov  to  be  wised  by  tL* 
tvo  earner*  on  the  side  onty  vhicfa  waa  iodiied,  and  to  l>e  laid  down  and  raised  serKal 
tiniea  >o  a*  la  expel  the  air.  "niw  tanj  be  done  with  the  thumb  bj  (he  help  of  a  palLst 
ivory  knife  to  aan  itajnins  the  flngera.  Take  care  that  noae  of  the  oitro-aeetate  of  lilreT 

roM  the  other  tide  of  tte  paper.  ADot  the  caper  to  receive  the  chemisl  action  till 
brmatioaof  A  vetyMBtiMelajer  of  oyaDO-lodofluarlde  of  ■ilver.  Fire  minute*  mar 
auffloa  for  the  Ftvoeh  paper,  tmd  a  Uttle  lotwer  for  the  English  ;  both  beii^  imbued  wjita 
ibe  mgar  of  milk  preparations.  Time  straotd  ba  gtiea  for  the  violet  hue  to  disappear, — 
4  or  fi  minutes :  but  with  the  portrait  paper,  9  or  10  aeooudi  should  be  auffieieoL  Tba 
laonr  tliis  interval  the  leas  is  the  sensibility. 

Ap]^y  the  paper  quite  motet  upon  a  slat^  on  whldi  there  has  been  previously  spread 
to  receive  it,  a  well  noalied  leaf  of  uDsiied  paper.    The  sole  of  the  camera  may  alw  bn 
e  <<  if  it  hw  been  well  covered  with  a  coat  of  white  w         " 


•re  applied  and  when  put  up  in  the  frame.  If  these  precautions  be  nt^lected,  the 
Uqaid  coUeeU  below  aod  hlle  npos  llie  prepared  paper,  and  may  came  spots.  He 
paper,  when  ikas  put  on  the  slate,  may  be  Mt  there  for  three  or  four  hours  witbont 
beinf  ranMived,  aad  may  be  plaead  during  ttM  interval  En  the  eamera.  On  Eoiog  • 
little  way  off  tn  lake  a  proof,  tb*  fbld  of  tbe  leaf  may  be  dipped  in  thick  munla^  of 


may  also  fas  used  tin  laying  the  pnpen^twecn  ;  not  sparing  blotting  paper  in  clewing 
than. 

In  the  dry  way,  vazad  paper  is  to  be  need.  It  will  require  uton  time  to  develop  th« 
image  witii  the  gallic  acid ;  but  this  eomes  out  equally  well,  only  there  will  be  a  pretfj 
alrnag  ooMraat  betwaas  the  whilaa  and  the  blocks.  The  aoeto-nllic  acid,  and  tbe  aceto- 
nitric,  which  are  added  should  be  (resh,  extremely  pure,  and  weU  Bltered.  Two  porcelain 
basina  of  acNM  depth  are  to  be  t»k*D;  into  the  flrst  put  from  S  to  B  millirnetres  of  aoeto- 
nitric  acid  (noted  above)  and  into  tbe  seeand  pat  distilled  water.  Plunge  oompletely  co 
Iha  two  eidaa  the  waxed  and  iodixad  paper,  into  tbe  bath  of  tbe  aceto-nitrale  of  silver  of 
the  first  dstern,  and  leave  it  there  4  or  fi  roinntes,  then  traatfer  it  immediately  iota  the 
hath  of  distilled  water  in  the  seeuod  dtlem.  sod  leave  it  at  least  4  minutes  or  more  if  you 
widi  la  keep  the  paper  aome  time  bebra  using  it.  Yea  may  prepare  next  in  the  sam* 
htths,  ten  leavea  one  after  the  other.  Irfatly,  the  paper  is  to  be  taken  bom  Iha  water  to 
ha  dried  betweeo  fold*  of  Uotting  papas',  and  laid  by  in  a  Uotting-book  equally  dry. 
Tbe  paper  is  not  to  be  drisd  by  enspenaioo  in  the  air.  Kept  in  the  dark  tbe  paper  wiB 
thus  keep  its  qualities  fully  S  d«rs,  befhra  going  into  Ike  camera  Tlie  aneto-nitrate  of 
silver  deteriorates  after  8  daya.  It  is  good  not  to  put  at  once  more  than  one  or  two  prooS) 
into  the  same  bath  of  gallie  aiad.  Hie  period  of  expoaure  in  tbe  camera  is  not  longer  ia 
the  dry  than  in  the  homid  way,  but  the  proof  mnst  atand  a  little  longer  in  the  gsUio 
add.  which  may  have  IB  or  todropskddedloitaf  thenitr»«cetat«ofBilvarfilt«reCaad 
fresh  made,  or  not  previously  used  lltepnantar  andaMledlook  of  tbe  paper  oBderIhe 
gallic  add  when  it  moornas  dry,  should  give  im>  concent  as  it  djssppsars  oompletelvM 
re-melting  the  wax,  of  the  proof  on  tbe  axpasore  of  it*  negative  to  a  suitable  heat,  nit 
precauliou  should  never  bs  neglected,  lor  it  is  superiw  to  any  varnish.  These  opentioas 
being  finished,  invert  the  aeato-nitrale  of  ulver  mto  a  phiu,  but  don't  reaerve  nny  far- 
Dresh  proofs,  which  would  prove  a  constant  eause  of  bilurei.  It  may  be  thrown  down 
by  common  sslt,  in  the  state  of  chloride  of  silver,  which  serve*  to  give  to  bypoanlpiutanf . 
soda,  the  quality  neeessarv  for  produdng  Sna  tonea  Tie  aceto-nitrate  may  be  decoloured 
wid  rerivnl  bv  means  of  bene  black,  with  which  it  is  to  be  Ixnied  •  short  time  and  then 
filtered 

Third  Opaviiou :  Exponm  tn  tkt  Cmten. — Place  the  pnnt  of  the  hnage  in  tii*  de- 

Eliehed  glaM  most  scrupulousl;  in  the  middle  of  tbe  Ian*.    Adei  the  exposure  to  thw 
ninouB  lays  the  mu^  in  the  eamera  ha*  little  ap^eaiaiue,  being  developed  only  h^ 
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tlw  labaequent  operation,  wbicb  m>y  be  perlormtd  vnae  houri  alttrwftrds,  on  the  moiit 
pap«r,  or  even  some  dnyi  with  the  wued  paper  b  the  dry  •tale. 

Developitunt  of  t\i  Imagt. — Thia  i<  elTecleJ  by  the  gallic  acid  diluted  iiiih  pure  water, 
in  tho  pruporlion  of  I  litre  of  tbe  latter  tnd  i  grimmes  of  the  former.  Pour  out  of  thif 
eolaticiQ  into  ■  horizontal  flat  BhiUow  pUle,  to  the  thickaesa  of  S  or  4  millimetres. 
Plnnee  the  proof  completely  into  it,  eo  that  it  may  be  covered  all  round.  Watch  ila 
development,  vhich  is  readily  perceired  acrou  the  thicknese  of  the  paper.  It  may  be 
lea  here  from  10  minulei  tor  an  hour  or  two,  till  it  be  arrived  at  perfection.  Tbe 
development  ia  mach  qjieteoed  by'addiiiR  20  or  SI  drops  of  arete  iiilrata  of  silver, 
when  the  image  begins  to  appear.  Very  intense  blacks  are  tbui  obtained,  but  the  aAioa 
nrast  then  be  followed  up.  because  it  is  rapid,  and  it  givei  auch  intense  blacka,  ag  to  be 
disagreeable  if  the  time  be  prohmged.  When  it  ia  (Ufficiently  deep,  withdraw  it  smartly, 
and  pour  several  streams  o^  water  over  it,  upon  a  plale  or  dish,  rubbing  tbe  back  of  the 
paper  at  the  same  time  with  a  finj^er  to  remove  any  cryatalline  grains  which  might  ep<»l 
It.  The  gray  hue  of  the  waxed  paper  need  cause  no  alarm  as  it  diaappeara.  and  leave* 
bMotifnl  whitea  and  blncka  He  tune  which  the  image  takes  from  tlie  gallic  acid  will 
enable  you  to  judge  whether  the  exposure  to  the  light  bas  been  adequate.  If  it  becomes 
immediately  of  a  gray  black  everywhere  (looked  well  through),  it  abows  it  to  have  been 
tM  long  under  the  li^t.  If  tbe  greateat  lighU,  which  aliould  be  the  greatest  blacks 
of  the  negative,  do  not  become  deeper  than  the  semi-linta,  the  expoaure  has  also  been 
too  long.  A  first  proof  serves  to  regulate  the  time  of  exposure  in  tlie  camera  for  the 
reiL  &s  period  may  be  ahnrtened  by  warming  the  gallic  a<ud.  for  which  a  little  appa- 
ratus has  been  used, consistini^  of  a ''■■'- -  ■     ■    n,i   I     ... 

>07er  a  small  spirit  lamp,  which  ci 
gallie  acid,  ie, 

'The  picture  taken  as  above  described  will  not  be  permanent.  It  mtist  be  fixsd  by 
the 

F\ftK  Optratvm.oT  that  of  tit  Jftr/alivt  Proof. — Dissolve  in  a  bottle  100  grammes  of 
brposulphite  of  soda  in  800  grammes  of  filtered  water.    Put  tbe  solution  Into  a  basin 


the  depth  of  half  a  centimetre,  and  plunge  the  negative  proof  completelv  in  it,  taking 
ore  to  free  it  from  air  bubblea.  The  hyposulphite  takes  possession  of  the  cyano-iodo- 
fluoride  of  silver,  and  the  proof  remains  clear  ;  but  it  does  not  aSect  the  gallate  of  silver, 
which  on  tbe  contrary  continues  black.    Never  put  more  than  one  proof  a'      


bath ;  bnt  yon  may  put  sevfral  proofs  in  it  one  after  the  other.   The  hyposulphite  of  aoda 
— "-■  '        een  already  used  is  to  be  collected,  and  when  kept,  lets  fil  flocks  of  gallate 
sulphnret  of  silver.     When  filtered  it  serves  well  fur  fixing  wealc  proofs.  On 


nining  the  proof  after  it  baa  remained  some  time  in  the  bath,  we  luisht  be  tempte< 

"  '"     ■    "    "'  ' —  ''"  *""  isparency,  because  the  iodide  of  siTvei, 

amoved  From  its  place  and  reating  at 


10  believe  that  it  fans  lost  its  strength  from  its  transparency,  because  tbe  lo 


^      ,      .  „         appearance.    But  if  we  consider  that  the  whole 

iotfide  of  silver  is  removed,  as  ia  recognized  when  the  yellow  tint  of  tbe  proof  is  also 
gone — one  beomes  astonished  at  tbe  whiteness  and  the  transparency  of  the  paper ;  m 
well  aa  the  beauty  of  the  blacks  of  the  image.  ■ 

For  these  effects  it  requires  from  half  an  hour  to  three  quarters  of  an  hour  with  tbe 
crdinary  papers.  An  anode  of  too  much  Length  in  the  batb  weakens  the  blocks  of  the 
pmof ;  and,  therefore,  this  process  should  be  looked  after.  With  waxed  papers,  Itom  10 
to  IS  minutes  are  snfScient  for  fixing.  The  proof  is  to  be  next  washed  with  several 
waten,  and  left  to  dmin  off  its  hyposulphite  into  a  basin  for  the  apace  of  half  an  hour.  It 
is  then  dried  (^hanging  it  up  by  a  cOmer  ;  and  is  now  inalterable  at  the  Ught,since  thera 
iloen  not  remam  any  more  in  the  paper  than  the  bincli  gallate  of  irrai. 

-■  -;  IFimny  o/ <Aa  A'ejoMw  Proo/— When  the  nwative  proof  is  weak 
'  tranaparent,  counterproofs  should  he  made  wiu  it  without  waxing; 
The  proofs  obtained  from  paper  previously  waxed  should  not  bo  waxed  anew,  but  only 
Approached  near  the  fire  to  restore  their  transparency,  wbicb  they  had  lost  by  their  auft- 
cessive  baths.  Before  this  operation  they  have  a  sraoutar  aap^  The  negative  proof 
abonld  be  waxed,  which  counterada  the  ill  effect  of,any  of  the  nitrate  of  silver  remainmg 
on  the  surtacs  of  the  positive  paper.  The  waxing  of  the  negative  proof  is  done  by  melting 
-with  a  spirit  lamp  a  layer  of  white  wax  on  a  piece  of  plated  copper  like  that  of  % 
dagoerrenlype,  laying  the  negative  upon  it,  and  promoting  its  adbeaion  by  the  weight  of 
a  card.  When  it  is  equally  snaked,  place  it  between  folds  of  smooth  writing  paper,  and 
glide  a  hot  smoothing  inn  over  all  to  remove  the  excess  of  wax.  The  iron  ahoutd  not  b« 
too  hot 

SevttUh  Prtparation  ;  Ihat  af  Potiliw  Paper. — Saturate  ■  bottle  of  Water  with  tea 
■alL  Dilute  1  part  of  this  aotution  with  8  parts  of  water.  Pot  into  a  pUte  this  brine  lo 
the  depth  of  4  or  fi  millimetres.  Into  another  bottle  put  of  distilled  water  100  gTatnmet; 
cryatauiied  nitrate  of  stiver  SO  gramim*.  DisBolve.  .  Of  which  poor  eat  into  a  pkia  to 
the  above  iM^eaa. 
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I^ke  itoat  paper  wstghloK  tboct  19  IoIoktu) 
Ue  lite,  uij  true  from  iron  itoins  or  anv  impur 
pKprr  which  bvan  the  metallic  mark  at  (he  mftDufncturer  Le  Onj  mti  the  y-ngii«ii 
pkper  >lM>u1d  Qot  be  used  unlej«  a  red  lone  be  wantetl  in  the  picturM.  Flnee  tbo  p^pw 
cpon  a  plate  at  pnreelain  or  glau  moiatened  (u  formerl;  directed]  with  Che  dilute  bnn^ 
and  Wve  it  thvre  from  !  to  i  minului;  drj  it  betwiieD  foUU  of  pipk  blotliog  papw, 
rubbini;  it  at  the  uinie  time  with  thir  hand.     Prep.ire  thus  3  leavL's  betire  begiDDing,  to 


|iDt  tliem  In  tlie  bath  nf  nirrato  at  *ilrer.  in  ar<ler  that  all  trace*  ol  humidity  out  b«  r«- 
niniivl.  Take  the  dried  leaves  and  clenr  tliem  by  a  »mevhat  hard  Bat  briuli  inim  all 
pnrljclet  of  mU  or  other  impuriliiMi.     Put  a  laaT  <if  the  pink  blottiag  PfP*''  up**"  ''» 


are  ublained  ;  Out,  b;  testing  it  loii^,  lilitckar  tonea.  The  paper  ia  cbea  to  be  Jrifd, 
hanging  it  up  by  a  corner;  but  all  must  be  dune  by  candleUjht.  The  pnailire  p^wr 
•hiiuld  be  Tury  dry  before  laying  a  nrgittive  upon  it,  for  fear  <rf'  ataiaing  '>  villi  oitrata 
of  ailvcr.  On  this  acmunC  it  ta  good  to  dry  it  irell  the  previoua  night,  bnt  not  too  maajr 
day*  bef'irehanil,  leat  the  allver  ihould  darken. 

EigAlh  Oprralian :  Taiim  Uu  PotUivt  Proo/^Tal  lU  n^allT*  upon  one  of  th* 
gUsH's  of  the  frime  of  repruduction,  lay  aboTe  it  a  leaf  of  glaied  paper.  Uien  ooe  of 
piiaitiTa  paper  prepared  by  the  preoediiig  opfratiun,  the  aide  of  the  prepanUinn  upon  tb* 

Elace  of  the  ncg.aive.  then  lay  above  it  a  Uif  of  black  paper,  attd  lite  •ucmtd  glaunftha 
■me.  Shut  (hecurer  of  the  frame,  which  vill  exert «  ali){ht  preiiure  upon  the glawee, 
•nj  secure  their  cnnlact  A  aheei  of  transparent  and  waxe<l  paper,  or  a  piare  of  p<V>w 
fltfi  it  flaliiie,  ihould  be  placed  between  the  negative  proof  and  the  leaf  of  the  poaiiira 
paper.  Thia  d»ee  not  hurt  the  nicety  of  the  pn»t  and  prsacrrea  the  negative  fniM 
cialapC  with  the  nitrate  of  liWer,  wliich  would  apolt  it.  It  la  proper  tnallow  one  of  tb* 
■idea  of  the  pnaitive  papor  toona^pan  ibe  aiilftof  tht 
action  of  the  lighL     Expose  the  rrnma  to  the  s>Ur  or  _    . 

Terllally  upon  the  inrfjiea  of  the  pruof.    Trace  the  progreta  of^the  proof  by  the  tt 

the  Rilili!d orer-pnrt  of  the  paper,  at  per  the  following  gndationa  of  tint:  Oray  blue, ■an- 
tral tint,  Tiolel  blue,  black  blue,  black,  blatre,  coloured  Mpta,  yeltowiah  aepia,  dead  leat 
colour,  greenMi-gray  ;  alwaja  wearing  away,  till  the  oxide  of  lilver  he  al  lut  reJoBod 
to  the  Hate  of  a  miilallic  oxide.  It  i>  proper  to  atop  at  aoma  one  of  theut  inna.  aeeord- 
to  the  greater  or  leu  vigour  of  the  nrKative,  and  the  depth  of  the  proof  that  ia  deairal 
Once  WH  have  obtained  a  proof  with  a  negstire,  wo  may  be  Hire  wheu  v«  Mop  tt 
the  aame  tint  of  the  overlapping  edoe,  we  ahall  have  the  aanw  reiulU  To  have  a  proof 
of  a  black  tint,  for  examplu  after  tlie  fliing  of  the  hypoaulphite,  the  deep  parte  ibould 
have  the  Innn  of  aepia.  and  the  parta  whicli  ahould  form  the  whilei.  have  a  blue  gray,  oa 
wtthtlrawtng  it  from  beneath  the  frame,  in  order  to  repair  the  low  of  traia  ifivea  b/  th« 
bjpoMilpbite.  Tbe  precipe  tima  of  the  eipmure  to  the  light  cannot,  therefure,  be  6xad, 
and  i*  inbordinate  to  the  intensity  both  of  the  nagativa,  and  also  of  the  pruuf  which  ia 

jnnlA  andlait  Ootralim:  Fitttie  of  l/u  Fomtive  Proof.— Thia  proof  would  not  ba 
pennantnt  without  being  immadiatelv  tiied  by  the  following  proceaa; 

Diuitve  in  a  bottle  I'M  grammes  n'f  hypowlphite  of  soda,  with  600  of  filterad  water; 
and  in  another  bottle  dissulve  B  grammea  of  nitrate  of  silver  in  a  couple  of  glassea  of 
water,  niid  add  n  rolutioa  of  coinmoa  salt,  till  do  more  white  predpitate  fallsL  Af'-f 
letting  it  iwttle  to  the  bottom  of  the  ressel,  collect  the  chluride  of  silver  in  a  piece  al 
calico,  and  pnt  it  into  the  preceding  mlulion  of  the  hjpoaulpliita  Tliua.  blacli  tooea 
may  be  obtained  with  thla  new  hy  pi  •sulphite.  The  older  this  hyposulphite  is  tbe  batlca. 
When  it  becomes  turbid,  a  tittle  more  fre.-h  volution  need  only  be  added  to  it  We  DUMt 
also  beware  of  fllt«riogit  to  remove  tbe  black  depn«t  which  i>  Kirmed  ;  ve  bare  mily  to 
let  it  remain  at  reat  in  a  large  bottle,  and  decant  the  dear  liquor  for  uae,  so  as  rtot  toloea 
the  black  deposit,  and  to  redinsolre  it  by  means  of  freah  hyposulphite.  By  means  of 
a  itay  shorter  or  longer  in  this  bath,  almnat  all  the  toTiei  may  ba  obtaineil  fr<im  tbe  red 
to  the  black,  and  the  pale  yellow  ;  so  that,  vith  a  little  practice,  any  denirrd  tint  may  ba 
secured.  The  proof  should  be  left  in  the  bath  at  least  an  hour  to  be  sufficiently  fixed; 
aad  it  may  remain  in  it  from  3  to  4  hours  to  bring  out  tJie  aepia  and  the  yellow  tooea. 
By  heating  (he  hypoaulphite,  we  may  quicken  the  operadoa,  but  we  must  not  leave  tha 
pmnf  an  inilant  (o  Itself,  because  the  action  ii  rapid,  and  tbe  picture  nii^fht  beoiOMi 
cllkced.  In  lhl<  case  it  is  good  to  add  a  Lttle  acetic  acid  to  the  hypoaulphite,  in  order  to 
preserve  the  whites. 

On  ad'llntt  to  the  preceding  solntton  of  the  hyposulphite  !S  grammes  of  an 

"'    " '"""    '  "  "■"'  '     ■-'--.■  ■  ■■         "  iji^  papB'       . 

K  the  pr"if  (on  takiw 
ftlwaattuiloalitraM 


r,  and  SO  gramrow  of 
iU  u>e<J  lu  tha  iHma 
t  putting  tin  proof  prarioanly  in  U>«  hypomlphite  of  sod&,  girea  bIm 
rcmsrlutils  tonei.  Wtieii  tbe  proof  ii  nt  thu  i)c*iiW(t  (one,  va«h  it  with  tovenil  waters, ' 
■nd  leave  it  two  or  threa  huan  in  a  barin,  taking;  it  oat  only  whm  the  proof  hna  no 
longer  ■  aveeC  tatte  on  the  tongue,  character iaiic  of  the  hyposulphite  of  lilver.  It  Is  to 
be  than  driad  b;  faaogiag.bj  aoarner-,  wheaith  fiuiihad.  Th«  fajposulnbiie  bnlh  mar 
ODDtHin  M»  mnny  prouh  W  w«  pleaie  at  a  time.  But  great  care  muit  be  lakCD'to  cntnngfs 
no  air  bubble*  among  tbe  leave*,  which  would  prodnee  indelibla  bUck  ppots.  A  lonv- 
haired  pencil  is  UMful  for  clearing  away  (heaa  bubble*.  Tha  taking  of  tbe  poairiTe  proofa 
require*  all  the  attention  of  a  akilful  operator,  and  it  muit  not  be  di^rcgHrded.  II  is 
neceasary  to  calculate  rightly  the  ibade  of  a  proof  with  the  luhject,  and  the  effect  wirhed 
to  be  prctluced.   A  auperiot  jioe  proof  eliould  be  put  by  itaelf  iu  the  hypoaulphite  of  aoda. 

Helineraplu  or  PliotiAgnt;^  iiBTg  been  recently  taken  nf  extreme  accuracy  and  flne- 
nets  of  deUouattoD,  npoa  gtan  cokted  with  albumen,  by  the  following  r^lpe: — Put  the 
whilca  of  ten  eggs  iQio  s  Urm  kaiin ;  i]toiva  in  them,  by  beating  them  with  a  l^i-wo^d 
fork,  4gramn]i.'a  of  iodide  orpoiaHium;  i  gramme  of  bromide  (S  ammonia,  and'as  much 
chloride  of  aodiiim.  Rednce  it  to  a  white  thick  l^oth,  tesre  it  to  settle  fur  a  night,  and 
Dtxt  OKiming  (!e«ant  the  visdd  liquOr  which  has  fallen,  and  keep  it  for  use  This  gfairj' 
compound  la  beat  when  applied  tu  depolished  glasa,  A.  film  oi  erdledium  on  g4asa  ia  Dow 
prelerred.  For  the  reptdniDg  minute  pifraii'.iuua  and  directinas,  I  refrr  to  the  jmbtieMWn 
of  M.  Le  Grey,  entitled  Muvtau  TraiU  Thiorique  el  pTaliau*  (b  Pholograpyui. 

HELIOTROPF.;  is  a  varietj  of  [n»per,  mixed  with  cUorUB,  gieea  earth,  ud  djallttgat 
oCOisionntly  marked  with  bloodreJ  points ;  whence  its  vulgar  name  of  AZooij^toiu. 

HEMAI'INE^ia  llie  name  ^ren  br  it*  diMMVi'ter  ChevreuL  tu  a  crystalline  substanoe, 
of  a  pale  pink  colour,  amJ  bnljianb  Uutre  when  viewed  in  a  leas,  whicli  he  eatraclad 
from  logwond,  the  Jiamaltixfilon  Ciuapicliianvin  of  bolaoisti.  It  ia,  in  faol,  th«  ehano- 
lerifltic  principle  of  this  dys-wiiod.  To  )rocure  bematitu,  digert  duooff  ■  few  hour* 
ground  logwood  in  water  heated  lo  a  temperature  of  about  13b°  falir. ;  filtec  the  liquor, 
evaporate  ic  to  ilrjneaa  bjaateam  bath,  aiid  put  the  exlnct  in  alcohol  ofO'SM  foratl^F. 
Thcu  filter  nnew,  and  after  having  inapisaated  the  alcobnlic  lolution  bf  evapcoation, 
pour  into  it  a  little  water,  evaporate  geolly  again,  and  than  leaie  it  lo  Itself  JD  aeool 
place.  In  this  way  a  conaidersble  quantity  of  cryilala  of  heoiatjae  will  be  oblaiuBi^ 
which  may  be  readily  puriQed  by  washing  with  aloohol  and  drying, 

Wlieii  subjected  lo  dry  distillation  in  a  relart,  bttnaliiM  aflbrd*  ill  tbe  Qsuil  produtt* 
of  vegetable  bodies  along  with  a  little,  annnonia;  which  prove*  the  preaerca  of  »Mt«.  - 
Boiling  wHier  diwuilre^  it  abundantly,  and  Beauiues  an  wange-red  colour,  which  famm  , 
into  yellow  by  cooling,  but  becosiea  red  again  with  beat  3idpburiiua  acid  ilestroya  the 
colour  of  solution  of  bematine.  l*otaah  and  ammnnia  convert  into  ■  dark  purple-red 
tint,  the  pnte  solution  nf  hematine  ;  when  these  alkalis  are  added  in  lai^e  quatitity.  they 
make  the  cfilour,  violet  blue,  then' brown -red,  ancl  lastly  brown -yellow.  By  this  time  tha 
bematinc  hks  brcime  decomposed',  and  cannot  bereatordti  toita  pristine  >tale  by  neutraliz- 
inu^the  alkalii  with  acids. 

The  valt;rB  of  bnryta,  sCronlia,  and  lime  exerriae  an  analogous  power  of  decotnpoution ; 
but  (hey  eventually  precipitate  the  changed  colouring  matter. 

A  red  solution  of  hematine  subjected  to  a  current  of  Bulphurette<l  hydrogen  becomes 
yellow ;  but  it  resumes  its  original  hue  vlien  the  sulphuretted  hydrogen  is  removed  by  a 
little  potash. 

The  protoxide  of  lead,  the  protiiiide  of  tin,  the  hydrate  of  peroxide  of  iron,  the  hydral* 
ot  oxidea  of  capp«r  and  nickel,  oxide  of  bismuth,  ctHubine  with  hemaliae,  and  colour  it 
blue  with  more  or  less  of  a  violet  cait 

Hematine  precipitates  elue  from  ill  solution  in  Reddish  flocks.     This  substance  has  not  , 
hitherto  been  employed  in  its  pure  state;  but  aa  it  eoDstitutes  the  active  principle  of 
loga-ood,  it  entera  as  an  ingredient  into  all  the  colours  mide  witii  that  dye  stuK 

These  cotuurs  are  principally  violet  and  black. .  Chevreul  ha*  pn>p*»«d  beniatiH  as  Ml 
excellent  teat  of  aridity. 

HKMATITE ;  (J^  OUgite,  Ft.  ;  Jtoljieitrntttin,  Qerta.)  u  a  native  reddisb-brown 
peroxide  nf  iron,  omsiaiing  of  oxygen  SOSfl;  iron.  60-84.  It  la  tbe  kidney  ore  of  Cum  her- 
laod  which  ia  smelted  at  Ulverstone  wiih  charco^  into  excellent  steel  inaL 

HEMP;  ia'a"vr».Fi.;  £an/,  Qerm.).ia  the  fibrous  rind  of  the  bark  of  the  tamiaUl 
latitiL,  which  is  spun  into  strands  or  yam^ror  making  rope,  sail-cloth,  d«  Itia  prepared 
for  spinnirw  in  the  same  way  as_flax,  which  se«,  Jtemp-ietJ  contains  an  oil  which  ia 
'     ed  lur  making  soft  soap.  fo,r  painljng,  and.fbr  burning  in  lamps.    Sae  Oua. 

'    ~       .  -  I  <-  •     iiomg  cooaumptiun  io  1861  and  IQfiS,  wm 

a  name  given  by  the  oldef  dkamiiU  to 


Tile  impiii'tatioii  nf  uodreaaed  hemp  (ur  bomi 

respeetivety  I.U48JSG  cwlV  and  1,!9M)S  CwU 

UEPAKj  vhidi  signifies  liver  in  Latin,  waa 
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HOHBOURO  JOItXKAL  WATERS. 


'n>ui  the  sulpliarat  of  potuaium  vu  cklled  lira 
BEPATFC  AIR ;  (ulphurelte<l  hrdrogeo  gM. 


HERMETICAL  8EAI«  U  ui  espreuioa  JeriTad  ftom  Hsrmci,  tka  fkbokm  pinol 
ol  Egj^ptiaa  cbemUtry,  to  deaignat*  Ibe  perhct  dtaura  of  a  holtoir  *awl,  b^  dm 
Mmealii^  or  melting  o(  th«  lip*  of  it«  orifice;  M  in  tbo  on  of  a  glw  tbannomeln',  ar 

B  ox,barM,ar  odwr  krgs  «^niml. 
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BIROtBE  1  tVom  Aireot,  a  ram ;  ii  tli*  name  ^tto  bj  ChsTreol  to  a  liquid  fattj  nb- 
■taoce,  whiel*  is  mixed  with  the  olaina  of  mutton  suet,  and  Ki*ei  it  iU  peculiar  rank 
mtili.  Hireine  k«  mueh  more  Mlable  in  alcohol  than  oleino.  It  produce*  kireie  acid  hj 
npooifieation. 

BOG'S  LARD;  aee  Fatb.  • 

BOLLOW  FOUNDING.  Oandlertieki  are  eait  in  land  and  made  hollow,  hj  Ibe 
inlrodaetion  into  the  nuiuld  of  what  is  called  a  'cers."  *ii.,  a  pieca  of  aand  cormpoiidiiig 
in  elie  to  the  hollow  of  the  pillar.  Upon  hie  ikill  in  makrng  thia  in  aoch  a  manner 
M  te  produce  unifonn  Ihicknee*  of  metal  throu^hoot,  dependa  the  iQCceM  of  the  wnrk- 
maa;  the  melal  moat  alao  be  of  a  proper  temperatore,  or  the  aatins  is  rendered 
naaleaa  bj  the  presence  of  flaws.  Oaodlestieka  are  finiahed  b^  being  turned  and  puliahed 
b;  friction,  when  in  a  atate  of  motion  in  the  lathe;  the  bottomi,  when  round,  are  abo 
turned ;  when  eqoare,  thej  are  filed  and  polished.  Tbe  coaipoattiui  of  metal  in  thia  caae 
h  oopper  and  linc,  in  the  proportion  of  10  ounces  of  the  former  to  B  ounces  of  the  lalter. 

BOHBOUROi  HISERAL  WATERS  OF.  The  dlj  of  Bombourg  near  Frankfdri, 
i*  sltnated  at  Uie  bottom  and  to  the  eaat  of  tbe  monntauM  of  Tannna,  flOD  ft.  shore  tha 
krel  of  tbe  sea,  in  ■  ptctoresque  position. 

The  Elinbetli  spring  conaiaU  I7  IJebig's  itulysii  in  Ifl  on,  of— 

Ohlor.  Bodinm  7«-lMT 

Sulphate  of  soda  -.           -  0-BB09 

Ohbr.  ealdom 7-1MW 

Ohlor.  mi^twaiim)  .....  T^t^O 

Silica              - 0-il87 

CarbOData  of  linw 10'«St4 

Do.  of  magnesia  .....  I-Olll 

nnhMarhoDaleof  inn  .....  (MMB 

Free  ovbonio  add 8UB0B 

1»>«10> 
TBE  BATB  SPRIHC).    Oontaina  te  1«  w  of  iral«r,  SMIS  cubic  in.  of  arbooto  add 
aotntuDed  with — 

Bolphata of  lime  .....  OSIS 

Chlor.  Mletnin  .....  ISiSG 

Brom.  magneeinm  .....  D.00t 

Qilor.         da S-KH 

Ohlnr.  potassium  .....  q-jh 

Do.       Bodinm lOS-SSS 

Silica  0-1S4 

Proto.eai:t)eDateoriron  ■            ....  0-480 

Alumina  .....  0054 

Carbonate  of  lime  .....  9-t9B 

Da     magnesia 1-486 
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To  thin  vKter  m  added  ooeuioiullj  eona  of  Ihe  mU  springi  of  Hi^[cn,  Thicb  contain 
eoDHiderabls  quaotitin  of  tbe  compounda  of  bromine  aad  lodina. 

Mother  Water,  is  the  name  given  to  the  dear  liquor  vhich  remaiiu  id  the  boiler, 
vben,  after  evaporating  tbe  water,  tbe  common  salt  bas  been  cryatallieed-and  aepantted. 
Thia  reeidunm  li  grewj'  to  tbe  toaofa,  but  a  little  thinner  than  oil,  and  wben  applied  to 
tbe  akin  onTcrs  it  with  imall  Males,  ae  if  it  had  been  vaebed  with  chlor-ealrium.  Iodine 
and  bromine  eziit  in  It,  and  are  auppoaed  to  give  it  efBtacy  agaioet  ecrofuloua  and  diraaie 

HONBT ;  (Mtt,  Tr. ;  Somj,  Gem.)  l«  a  aveet  riacid  liqQor,  elaborated  hj  beee  from 
tbe  a«eet  juicee  of  the  nectariee  of  floireri,  and  deposited  by  them  in  the  waxen  celli  of 
their  combe.  Tii|^D  bone;  ia  that  which  apontaneoaal;  flaws  with  &  rerj  gentle  heat 
from  the  comb,  and  oonunoo  hooej'  ie  that  which  ii  procnreJ  by  the  Joint  agency  ol 
preuure  aad  heat  IIm  former  u  whitish  or  pale  yellow,  of  a  granular  texture,  ft 
fragrant  emell,  and  a  aweet  aligbtly  pungent  taste;  the  latter  ia  darker  coloured,  thicker, 
and  not  ao  agreeable  either  ta  taite  or  amelL  Honey  would  aeem  to  bo  eimply  ool- 
lected  1:7  the  bees,  for  it  consists  of  merely  Ihe  Tegetable  products ;  such  as  tbe  s\^«n 
of  grape,  gum,  and  matma;  alcvig  with  mudlage,  eitractiTe  matter,  alittle.waz  and 


..      _.  __  _ _...n  gypsum,  but  not  so  hard  is  calo-spar;  it  is  deaply 

itched  by  a  Bt«el  point ;  very  brittle ;  affiirde  water  by  calcination  ;  blackens,  then  bams 
*t  tbe  flame  of  Uie  Uowpipe,  and  leaves  a  white  residuum  which  becomes  blue,  when  it 
is  calcined  aAer  faafing  been  looistened  witli  a  drop  of  nitrata  of  cobalt.  It  ia  a  tnellala 
of  alonuna,  and  oaosiata  of: 


MelUtic  add 
Alumina  - 
Wal«-      - 


Hie  honeynitoiie,  like  amber,  belonn  to  tbe  geological  fbnnation  of  llgmlo.    It  hat 
been  hitherto  fbimd  dearly  in  only  one  locality,  st  Artem  in  Thnringia. 

HOP;  {iTaiifrZon,  Fr. ;  Hopftn,  Oerm.)  is  the  name  ofs  well-known  plant  of  the  natura! 


fiunil;  of  Urticen,  and  of  the  dicBcia  pentandria  of  Linnnua  llie  female  flowers,  placed 
npon  different  plants  from  the  male,  grow  in  oroid  cones  fimned  of  oral  leaiy  eoalee,  con- 
CBve,  imbricated,  containing  each  at  tbe  base  an  ovary  fuTtiished  with  two  tubular  open 
Btylee,  and  sharp  pointed  attgmata.  Tbe  fmit  of  the  hop  ia  a  small  rounded  seed,  alighUy 
compressed,  brownish  coloured,  enyeloped  in  •  scaly  caljx,  thin  but  edid,  which  contwns, 
B]H^d  at  its  base,  a  granular  yellow  substance,  appearing  to  the  eye  like  a  fine  duel,  but 
ia  the  toicroscope  ther  seem  to  be  round,  yellow,  tranapareut,  grains ;  deeper  eolottredi 


le  older  tbe  fruit. 


s  seoretioo,  which  eonstitates  ti 


useful  portion  of  the  hi 
d  Cjhevallier.  I  bare  i 
treating  of  the  bop  unoe 
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HORDEINE  It  the  BUM  glTcn  h)  Proart  to  the  pMoliar  itarchr  matbrorhmlcr.  ft 
■ecDu  to  be  a  miitnre  of  th«  iiueh,  ligoiii^  aiMl  hnihi,  which  eonilitatei  barlqr  mmL 
SeeBnnt. 

HORN  (Eag.  tad  Oenn. ;  Corat,  Fr.).  partieaUrlf  cl  oxrn,  cowi,  ^omla,  and  ihFrp,  ii 
U  iDbMaDce  tolt,  loOfill,  tenutrBn  spa  rent,  and  luieeptiMe  of  being  eol  and  pmsed  ialo  a 
wletjof  form*)  it  it  Ihi*  propcrtT  thu  dittingaithet  it  G«di  hme.    Tniik  or  IoImm 
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AfO  Mcn»  to  be  of  ■  nature  limlbr  to  born,  bat  iaiteaj  or  being  of  a  nnifona  color,  it 
I*  varieiBled  with  ipoU. 

Theae  vitaable  properties  render  horn  raveeplible  of  beinc  enplojed  In  *  Tarietf 
of  worhi  Gl  for  th«  turner,  RnuGT-box,  and  comb  maker.  The  means  of  go(\ening 
the  hnra  need  not  be  describnl,  as  it  is  wril  known  to  be  bf  hrat)  but  those  of  cniiiDi;, 
poliKhinK,  and  soldeiini  it,  so  ai  to  malie  the  plates  of  large  dimenrions,  eollable  to 
(brm  a  varietf  of  artlelet,  may  be  detailed.  The  kind  of  horn  to  be  preferred  b 
that  of  foals  and  eheep,  frooi  its  bein^  whiter  and  more  Iranspsrent  than  Ihe  hom 
of  an;  other  animals.  When  horn  is  wanted  in  sheets  or  pistes,  it  must  be  steeped 
la  water,  in  orJer  to  separate  the  pith  from  the  kernel,  for  about  fifteen  dayt  in  sum 
mer,  and  a  month  in  winter ;  and  afler  it  is  soalcnl,  Ii  majt  be  taken  oat  by  one  end, 
well  ihaken  and  rubbed,  ia  order  to,  tet  off  the  pith ;  al^er  which  It  must  be  put  fbr 
half  an  hour  into  boilin^t  water,  then  taken  out,  and  'he  surfiee  sawed  even,  lenrlh- 
ways;  it  must  a^in  be  put  into  the  boliini  water  1o  solten  it,  so  as  to  render  il  caqable 
of  If  parHlint  j  then,  With  Ihe  belp  of  a  i>inall  ima  ehiiel,  it  em  he  diviiled  into  sheets  or 
leaves.  The  thick  pieeea  will  form  three  Itaves,  those  whieh  are  thin  will  flirm  only 
two,  whilst  ;oun;  hom,  which  is  only  one  quarter  of  an  inch  thick,  wilt  furm  only  one, 
Thete  plates  or  leaves  must  asain  be  put  inio  boilini;  water,  and  when  Ihey  are  SDtlielenLiT 
fofl,  they  mast  be  Mraped  with  a  shnrp  euitiag  instrument,  to  render  those  parts  that  are 
thick  even  and  aniromii  they  most  be  pnl  once  more  into  the  boiling;  water,  and  Bnallf 
carried  to  the  press. 

At  Ihe  bottom  of  the  prm  employed,  there  must  be  a  strong  fclM:b,  in  which  it 
fbrmed  a  cavity,  of  nine  inches  square  and  of  a  proportiouale  depth  j  the  sheets  of  honi 
are  to  be  laid  wilhin  this  cavity,  in  the  rullowini  manner  at  the  bottom  :  flral  a  sheet  of 
hot  iron,  upon  this  a  sheet  of  horn,  neit  asain  a  sheet  of  hot  iron,  and  so  on,  taking;  ear* 
to  place  ai  the  top  a  plate  of  Iron  even  with  the  last.  The  press  must  then  be  screwed 
down  licht. 

There  is  a  more  eipeditioui  process,  at  least  in  part,  for  redaelns  the  hom  into 
iheets,  when  it  ii  wanted  very  even.  Aflrr  having  sawed  it  with  a  very  fine  and  sharp 
saw,  Ihe  nieces  mast  be  put  into  a  copper  made  on  pnrpojie,  and  there  boiled,  until  tnlB- 
denlly  soft,  so  as  Cn  be  able  to  split  with  pincers  g  the  sheets  of  horn  mn^t  ihen  be  put  in 
the  press,  where  they  are  to  be  plaetd  in  a  itronB  vice,  Ihe  chapi  of  which  are  of  iron 
and  larger  than  the  sheets  of  horn,  and  the  vice  mnsl  be  Krewed  as  quick  and  ti^ht  aa 
possible;  let  them  cool  in  the  press  or  vice,  or  it  is  as  well  to  plunie  the  whnle  into  cold 
,  water.  The  last  mode  i*  prrferable,  beeanse  the  hum  does  not  shrink  in  cooling.  Now 
draw  out  the  leaves  of  horn,  and  inlrodnee  Other  horn  to  undergo  Ihe  ssme  procet*. 
.  The  horn  so  enlarged  in  pres*iag,  is  to  be  silbmitled  to  the  action  of  the  saw,  which 
ooehl  to  be  set  in  an  iron  frame,  if  the  horn  is  wanted  to  be  cut  with  advantage,  in 
sheets  of  any  desired  thickness,  which  cannot  be  done  withont  adopting  this  mode.  The 
thin  sheels  thni  produced  must  be  kept  constantly  very  »arm  between  plaies  of  hot 
iron  to  preserve  their  sciAnessi  every  leaf  being  leaded  with  a  weiiihl  heavy  enonah  to 
prevent  its  warpina.  To  jnin  the  edge*  of  these  pirtes  of  horn  together,  it  is  necessary 
to  provide  stning  iron  moulds  suited  to  the  shape  of  Ihe  article  wanted,  and  lo  place  tha 
pieces  in  conlnci  with  copper-plates  or  with  piilished  metal  surfaces  against  them  ;  when 
(his  ia  done,  Ihe  whole  is  lo  be  put  into  a  vice  and  screwed  up  tight,  then  planeed  into 
boiling  water,  and  after  some  lime  it  is  to  be  removed  from  thence  and  immersed  in  cold 
water.  The  edge*  of  the  hom  will  be  thus  made  to  cement  togetlier  and  became  perfecl. 
ly  nnilrd. 

To  complete  the  polixh  of  Ihe  hom,  llie  eurf^ce  mntl  be  rubbed  with  the  subnitrale  of 
hismiilh  by  the  pulm  of  the  han^.  The  procees  is  short,  and  haa  this  advantage,  that  it 
makes  the  horn  dry  promptly. 

When  il  is  wished  lo  spot  the  bora  in  Imitation  of  lortoise-shelT,  metallic  solulioni 
must  be  employed  as  follows : — To  spot  tl  red,  •  solution  of  goid,  in  aqua  regis,  mnst  ha 
employed  j  to  spot  il  black,  a  sutulion  of  silver  in  nitric  acid  must  be  used;  and  for 
brown,  a  hot  solution  of  mercury  in  nitric  acid.  The  right  side  of  the  horn  must  be 
impregnated  with  these  solmion*,  and  they  will  assume  the  colon  intended.  Tha 
brown  spuls  can  be  produced  nn  the  hom  by  means  of  a  paste  made  of  red  lead,  with  si 
solution  of  potash,  which  must  he  put  in  patches  on  the  horn,  and  subjected  some  lime  to 
the  action  of  heat.  The  deVpnera  of  Ihe  brown  shades  depends  upon  the  quantity  of 
potash  nurd  in  the  paste,  and  Ihe  lentlh  of  lime  the  mixture  lies  on  the  horn.  A  de- 
toclionof  Brazil  wood,  or  a  solution  of  indizo,  in  sulphuric  acid,  or  a  deociinn  of  salTron. 
and  Barbary  wood  may  also  be  ui<ed.  After  having  empiojad  these  materials,  the  bora 
may  be  left  for  bslf  a  day  in  a  strmig  soIulJon  of  vinegar  and  alum. 

lu  Fmnre.  Uirlloiid,  and  Austria,  the  comb  maker  and  horn-tuniers  ase  the  clippingi 
«f  hom,  wliich  are  of  a  whitish  yullow,  and  tortoise-shell  skios.  out  of  whieh  thej  loaks 
snuif-buIe^  powder-hnrns.  and  many  curious  and  hsodsoroe  things,  lie/  first  SotlMI 
the  itorn  and  sbell  in  builiog  water,  so  as  to  be  able  to  submit  them  to  the  press  in  iroa 


..jogic 
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■nd  hj  mttaa  of  lM«t  form  tbem  inlo  ons  iubw.     The  de^rai  of  fant  nnrrniiiij 

'*-*  ' ~"ppiilg«  miMt  be  stronger  than  that  Ibr  ihdl  akuM,  aoi  it  can  oolj  M 

lenea.     Tbe  beat  muit  not  hDvever  be  tou  jreat,  for  fear  of  ■cardiing 
CuMdermbla  care  ia  required  io  tbew  operations,  oot  to  touch  the 


«  join  Ibe  mn  clippings  must  be  stronger  than  that  Ibr  ihdl  akuM,  and  it  can  oolj  lis 

' J   — ■   ■■ m.-  1.  — . .  — .1 l._  ._ .    '- -  '   IT  df  Kjonjung 

_._ioefmwe  care  u  regiurea  in  inese  operations,  no"  ■-         '   ■' 

tbe  fing«T*i  0  .   ,       ,         . 

peifeet  jraning.  Wooden  inalnimonts  should  be  used  to  moTe  then,  while  thej  are  at 
tbe  Sre,  and  (or  curyiag  them  to  the  nioulda. 

In  making  a  ring  of  bora  for  bell-pulls,  Ac,  Ihe  requbed  juece  is  to  be  first  cut  out 
■■"■*■■  ■■  '  ■    '  ' e;  it  is  then 

...    _.B  piece  of  born  and  the  dies  are  to  be  iieatM  :  (he  piece  of  horn  ii  .     .  _  

duced  between  the  dies,  aqueeied  io  a  vice,  and  when  cold,  tbe  iicpresaion  at  pattern 
will  be  fixed  upon  the  bom.  One  Ijarticular  cobdition,  however,  ia  to  be  obeerred  in 
the  cgostructioa  of  the  dita,  for  forming  a  ring.  The/  are  to  be  so  made,  that  the  open 
ends  of  the  horseshoe  piece  of  horn,  after  heiog  preaeed,  shall  bare  at  one  end  a  nib, 
and  at  the  other  a  reoesi  of  a  dovetailed  form,  corresponding  to  each  other ;  and  the 
seoDod  oppratioo  in  forming  this  ring  of  bom  is  to  heat  it,  and  place  it  ia  another  pair 
of  dieii,  whidi  shall  briiw  its  oi>en  ends  together,  and  cause  the  dovetailed  Joints  lo  be 
locked  fait  into  each  other,  which  completaa  the  ring,  and  leaves  no  appearance  of  tbe 
Janctioa. 

Id  forming  the  handles  of  taUe  knives  and  forks,  or  other  things  whidi  require  to  be 
reade  of  two  pieces,  each  of  the  two  pieces  or  side*  of  the  handle  u  formed  in  a  separala 
pair  of  dies ;  the  ooe  piece  ia  made  with  a  counter-auok  groove  along  each  side,  and  the 
other  piece  with  correapoodinK  leaves  or  projecting  edges.  When  these  two  pieces  are 
formed,  bj  the  first  being  cut  out  of  the  fiat  hwn,  then  pressed  in  the  dies  in  a  heated  state, 
Ix  the  purpose  of  givlog  Ibe  pattern,  the  two  pieces  are  again  heated  and  put  togetbcr, 
the  leaves  or  edgei  of  the  ooa  piece  dropfung  into  the  ooontersunk  grooves  of  the  other 
siace,  aitd  being  intiodncad  between  another  pair  of  heated  dies,  the  joints  are  prened 
loffstliar  and  Ihe  two  pieoea  formed  into  one  handle. 

In  Baking  tbe  kooba  for  drawers  which  have  metal  stems  or  pios  lo  futen  tbero  into 
the  fumitnra,  the  lace  of  the  knob  is  to  be  first  made  in  a  die,  m  iboTe  described,  and  (hen 
the  back  part  of  tbe  knob  with  a  bole  in  it ;  a  metal  disc  of  plate-iron  ia  next  jHovided 
in  which  Ifae  tnelal  stem  or  screw  pin  is  fixed,  and  (he  stsm  being  psaaed  throng 
the  apertnre  ia  the  hack  piece,  and  the  two,  that  is,  the  back  and  the  front  pieces  of  horn 
put  together,  thej  are  then  heated  and  pressed  in  dies  ae  above  described  ;  the  edge  of 
the  bMk  peee  rsdliDg  into  the  counter-sunk  groove  of  the  front  piec«,  while  b;  tbe  heat '. 


Laving  previooalj  cut  up  tlie  bom  lengthwise  on  mm  side  with  a  saw.  be  inserts  its 
narrow  end  into  the  hole,  and  drive*  the  plug  into  it  with  a  malleL  By  (he  heat  of  Ihe 
ifono,  the  bcsu  geti  ■■>  softeoed  in  the  oourie  of  about  a  miDHle,  aa  lo  bear  flatting  oat  m 
the  usual  way. 

HORNSILVEB  -,  iArptnl  Otmi,  or  Ktrargyn,  tr. ;  ffammlbtT,  Oerm.)  is  a  white 
or  browniib  ninerAl, seetile  like  wax  or  horn;  and  crrstalliung  in  the  cubic  lystpm. 
Its  spedfic  graritj' varies  ftom  4'TB  lo  S-HS.  Insoluble  m  water;  not  volatile  j  fusible 
at  1^  blowpipe,  but  difficult  of  leductloo  bj  it.  It  depoaita  metallic  silver  when 
rubbed  with  water  upon  a  piece  of  clean  copper  or  iron.  It  oonsists  of  !4'flT  efalorine, 
and  TS'Bt  rilvar. 

HoTDsUver  is  tare  in  tbe  Enropean  minss,  bat  it  ocenn  in  great  quantity  in  the  diiitrirts 
of  Zaeatecas,  TresDillo,  and  Oatoroe,  io  Meiica;  and  in  HuBat^Bj^a,  Tauricoclia,  itr..  in 
Pern ;  where  it  is  abuodantlj  mixed  with  tbe  ores  of  hydrate  of  iron,  called  Pncot  an  J 
Colorado*,  interspersed  with  veins  of  metallic  silver,  whidi  form  cooaiderable  deposit!!  in 
Iheiwntsan  limestones.    There  it  is  profitably  mined  aa  an  ore  of  ulver. 

BORITSTOIfE ;  is  a  variety  of  rhomboidal  quarts.  Being  both  hard  and  tough,  it 
i*  well  adapted  to  fonn  the  slooet  of  pottery  mills  for  grindliig  flints ;  it  i*  called  tdiert 
in  Derbyshire,  where  it  aboandsi 

Momtloiu  Dccnrs  under  three  modificatiocM :  splinteij  hemstone,  condMiidal  horn- 
itone,  aikd  woodstone.  lie  colours  of  the  first  two  are  gray,  wtnle  and  red  ;  tlifv  me 
all  mainve;  dull,  or  ofa  slimmering  lustre:  Translaeent  only  on  tbe  thin  ed^res.  Di^mll 
to  break.  Homstene  is  uas  brittle  than  flint;  and  byitsinrlisilnlity  before  the  blowpipe 
itmay  bedlstingniilied  from petroailex.  which  it  resemblesinezternalappeanince.  The  gM- 
Icgicu  locality  of  honutone  is  remarbsble  :  for  it  occurs  in  both  ancient  and  modern  fnnii* 
Btion*.  It  ia  found  frequently  in  the  veins  that  traverse  primitive  cryMalline  mcfcit 
Blling  up  the  iotersticeB,  and  enveloping  their  metallic  ores.      In  tbe  lead  nbe  of  Hoel- 
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^t  in  BHfUn;  it  m  whitiah ;  bat  its  praTBiling  eolotir  li  gray.  It  oecun  likswiae  in  tha 
middli  twda  of  the  cnaiM  Iine*ton«  {ealcaire  gronitr)  id  tbe  Parii  basin,  which  ii  a  com- 
ptuvtiVoIy  mudeni  fomtatfan,  a>  irell  a>  io  tbe  sand  beas  of  the  upper  parM  of  this  district, 
near  Saint  Oloud.  Keuilly  Ac  Tbe  honutone  whidi  occurs  in  seeonilwy  limestone  it 
called  chfrl  by  tbe  English  miners.  It  b  Taluabla  for  forming  tbe  grinding  blocks  of 
Bint  mills  Id  the  pottery  nuuinfacture. 

HORSB  POWER,  in  steam  eng^nei^  Is  estimated  by  Hr.  Watt  at  3i,000  ponnda 
avoirdupois  lifted  one  tixit  high  per  minate,  (or  one  horse.  Mr.  D'Aubuisson,  (ram  an 
eauuinatiiio  of  the  vork  done  by  bones  in  tbe  vhinu.  or  gig*  {macMutt  i  hhJoMk)  tar 
raising  ore  from  the  mines  at  Freyberg,  (he  homes  being  of  aienge  use  and  stTel^Ll^ 
hat  coocluded  tbftt  the  useful  eRoct  of  a  hone  yoked  damg  eight  bonn,  by  Iwo  reUys 
of  four  hours  each,  in  a  mane^  or  idIU  course,  may  be  estimated  at  40  kilograiame* 
raisMl  1  mitre  per  second ;  which  is  nearly  10,440  puandi  raited  cne  foot  per  minate: 
being  rery  nearly  one-h&lf  of  Mr.  Watt's  liberal  estimates  for  lb«  work  of  hit  steam 

BeiuiU  of  lAt  Appticalton  of  Enri  Pomer  la  ra-niig  Waitr  from  llu  uorkiugahafil 
al  Stattmod  TannA,  on  tht  South  BotUrn  Rmtvas,  in  1E4S.  By  Frederick  William 
Birauis,  U  Jnal.  C.  £.— This  tuonel  is  driven  in  tbe  middle  bed  olttie  lower  greeil  sand, 
between  which  and  Iha  surfiirs  of  tlie  groL  nd  is  interpoeed  only  the  upper  bed  of  the 
same  stratum ;  but  in  sinking  the.«leien  ahAfts  for  the  work,  it  was  found  (li«t  the  level  of 
tbs  top  of  the  tunnel,  the  ground  assumed  the  character  of  a  quicksand,  latnraled  with 
water,  in  auch  quantity  thut  it  could  nnt  be  reduced  by  manual  labour.  Under  these 
drcumilanecs  horse  gina  were  erected  for  drawing  the  water  by  barrels,  oootftEning  ana 
hundred  gnllons  each,  weigtiiiig  when  full  about  1S10  lbs. 

Tie  engineer's  intention  wa^i,  to  dive  simultanenualy  from  theae  shafts,  in  the  direction 
of  the  lunnet,  an  adit  or  hiding  to  carry  off  the  wslcr ;  but  the  earth,  which  was  aand 
miied  wilh  fine  partictea  of  bluo  day.  was  so  filled  with  water  as  to  become  a  nuts  of 
srmifltiid  mud,  great  exertions  were  therefore  neceitary  to  overcome  the  water,  without 
erecting  pumpa.  At  flrat  this  waa  accomplished  by  making  eadi  horae  work  for  IS 
boura  and  then  for  B  houra  per  day.  allowing  one  hour  fur  food  and  rest:  as  the  water 
incieased  it  became  necessary  Co  work  night  and  day,  and  the  (ime  of  each  horae'a  work> 
ing  waa  reduced  genPTBlly  to  8  hours,  and  aometimes  to  S  hours.  Aa  all  the  faarset  were 
hired  at  the  rate  of  neven  ahilUnga  per  day,  the  author,  who  had  the  direction  of  the 
works,  ordered  a  daily  regiat«r  to  be  kept  of  the  actual  work  dons  by  each  horse,  for 
the  double  purpose  of  ascertaining  whether  they  all  perfbrmed  their  duty,  and  alto 

■   '   -'-- llectabodyoffectsreUtiTe  to  horse  power,  which  might  benseful  hereafter. 

d  rc^ster,  < 


the  double  purpose  of  ascertaining  whether  they  all  perfbrmed  their  duty, 

*   hoping  to  collect  a  body  of  fttcts  relative  to  hone  power,  which  might  be  useful 

Tills  aetaiied  rc^ster,  which  was  kept  by  Mr.  F.  N.  Brockedon,  is  append 


llie  aulhur  ^vea  as  a  proposition,' "that  tbs  proper  estimate  of  horae  power  wonld  ba 
that  whidi  measurea  the  weight  that  a  hone  would  draw  up  oat  of  a  well ;  (he  anima] 
acting  by  a  horizontal  line  of  traction  turned  into  the  vertical  direction  by  a  simple  pulley, 
whoae  fiKctloo  ^ould  be  reduced  at  much  as  pceriible."  He  atatet  that  the  manner  m 
which  the  work  waa  performed,  necessarily  approached  very  nearly  to  these  conditions ; 
and  after  giving  Ihe  principnl  dimensiona  of  the  hone  gins,  he  analyiea  each  set  of  experi- 
ment*, and  by  taking  the  mean  of  (hoae,  against  which  no  objections  could  be  urged,  be 
arrives  at  the  followmg  results :— 

iwer  of  a  horse  for  B  honn  ^  i8,41Z  Iba.  raited  1  foot  high  in  ooa  tnmulek 
«  =S4.8SO  do. 

4^         =  £7,0SS  do. 

da  da  >  =>SS,»43  do. 

Of  thete  reauUs,  he  thinks  Ibe  experiments  Pa  (I  honn  and  for  S  hotin  alone  should  b« 
adopted  as  practical  guides,  i^l  the  nlhera  being  in  some  degree  objectionable. 

Aa'a  mwuia  of  comparison,  the  following  table  of  escimatet  ofhnrse  poirarii  given: 


PeondaTriatd 


BonltoD  and  WaU  -    ■    • 

Tredgold 

Des^uUen 

Ditto 

Mure,  for  Soeiety  of  ArU 


£7,(100 
84,020 

ii.iso 

is,ooo 


.vGooqIc 


IDIS  U04SX  POWKR. 

nieM  trs  nock  bibber  tmoIU  than  tlw>Tfng«  of  hitexfierimiati.Bnil'woald  wan 
iicarl,v  accord  with  tlie  eztreotei  ubtaiaed  bj  him;  but  undpr  ludi  ■«(»•(!*■  Cklifue,  Um 
borae*  were  ipeedilj  azli«u*t«d,  Mxl  died  rapidly ,  Noftrly  ana  hundred  bonet'  wen 
employed;  tbey  were  of  good  qualiij;  tbeir  kTorage  hei|[bt  wm  IB  baotU^  indi,  mod 
tbeir  «eigbt  abuut  lOj  cwU,  and  Ctiej  ooit  from  iOi.  to  40^  eacb.  Tlie;  bad  m  Buch 
eoTD  a*  tlier  could  eat,  and  were  well  attended  to. 

Tbe  total  quuitit;  of  mxktkiwby  tba  botMi^  and iU  eoet,  wm  m  nodei'.— 


Bagbterad  qnanthr  of  water  drawn  IOi  fcet,  Um  aTtragfl  heigfa^  )  ,.<.•» 

■H.JSO.SOOgallcioi                                               •                         -          J  iiMWM 

do.    earllt,    1,(00  jda.  1  ton  fl  ewt  p«r  jwd  44)50 

Tol»l  weight  drawn  to  tba  nirihai  18),>M 


Kw  a*  tba  adii  waa  drivan,  all  tba  watai  waa  caiiied  idf  bj  it,  and  the  woAi  an 
«  ba  perfectly  dir. 

Palmar  wid,  it  ilKnild  ba  nodaratood,  tbat  in  atating  11,000  lU.  r^od  ma  foot 
wature  of  the  power  of  a  bona,  Boultua  aod  Watt  bad  not 
mraga  work  which  biaeaa  were  eapable  of  performing :  tbej 

_   _.ta  of  duty  parfbrmad  by  powerful  boraea,  in  order  to  coDTinca 

a  puiebaaara  ot  tbair  atean^^i^iiiea  tbat  they  taoaiTad  all  that  bad  bean  cuotnctad 

Ha  bad  made  aoma  axpaiiEiienta  oa  Iba  antoont  of  work  perfbeuied  by  home  trading 
boate  DO  auutU ;  oo  the  upper  end  or  tba  nia*t  of  the  boat  a  pulley  wai  buog ;  orer  (bia 
the  towing  rape  waa  paond,  with  the  meane  of  auapeodlag  to  ita  extremity  gi*en 
Vaicbt*,  to  M  enKlly  to  balaiioe  the  power  exertod  by  ilia  bona. 

IfiB  raaulta  arriTed  at  by  theae  meana  were  ao  vanoua,  that  he  eoold  Dot  dednce  any 
STarue  coocIuiioD* ;  a«  the  power  exerted  varied  between  80  Iba.  and  ISO  Ibe.,  the  power 
diminuhingaalbeapeed  watiocreaaed;  be  thought  tbat  S^  miliM  waa  toohi^an  aren^ 
•itimatc^  and  tbat  itabould  not  exceed  i  mile*  per  hour. 

ICr.  Field  remarked  tbat  in  all  e*timatat  of  borea  power,  the  apeed  wm  MoiudeTed 
to  be  at  an  avet^[e  of  S^  milea  per  hour,  and  all  cxperimeota  were  redooad  to  tliat 
atandard 

Mr.  Hawl 
the  work  dnoa  hi  borea*  in  drawing  upon  EODnnon  lunipike  roada,  M 


Mr.  Hawbina  eaid,  tbat  aome  yean  eum,  he  bad  made  namerona  inqnir 
the  work  dnoe  hi  borea*  in  drawing  upon  EODnnon  lunipike  roada,  MM  tc 
good  boree*  ooufd  draw  an  ordioary  atage  ooach,  with  iU  complement  of  paaangeTi,  8 


milea  a  day.  at  tba  rate  of  10  mil«*  an  boor ;  that  if  ihey  ran  Mage*  10  mile*  in  the  bonr, 
tbe  boraea  moat  reat  one  day  in  each  week ;  that  good  horaea,  ao  worked,  would  la*t  ofdy 


theae  reaulta  of  work  aetuaUy  performed,  aa  a  reaeral  meMure  of  a  horaeh  power,  yet  M 
angineen  freooeotly  required  to  know  what  ooald  be  performed  by  hereea.  when  employed 
Jbr  ^wct  periods,  in  work*  of  baata  or  difficulty,  he  thought  that  the  experimanta  were 
uaaful.  Hud  would  form  good  data  lor  reference:  be  WM  aorry  to  obwrve  that  io  too 
many  eaeea,  an  idea  waa  prevalent,  that  it  wu  cheaper  lo  work  a  amall  oiimberof  borMi 
to  death,  than  lo  keep  a  large  numW,  and  to  wnrk  them  fairly;  the  resulta  which  be 
had  been  raabled  to  airive  at,  were  perbapa  not  a  fiur  ralua  of  a  horea'a  work,  amtiaiied 
for  any  length  ot  time,  at  the  beat  rats  of  eoMMmy,  for  both  the  contractor  and  tba 

Preaident  betiared  tbat  bowerer,  in  aasea  of  emergency,  whidi  .ha  allowed  did 
occur  in  eogioeering  works,  the  forced       ■         ■■■  ■•     •-    '- 

be  tolerated,  he  waa  ooDviuced  Aat  it 
biuuanity  aod  ecooamy  would  be  found  to  go  hand  io  band. 

It  would  be  dtjairable  to  koow  tbe  arerige  apeed  at  which  the  different  ntH  of  work 
bad  been  performed;  tins  wu  eeaenlial  in  order  to  fnund  any  caleulatUai  upon  tbereeulta 


am^i 


gtTsa  Cuaeb  proprielota  calculated  that  at  a  apeed  of  10  milea  per  hour,  a  borae  wal 
required  fur  every  niile  goiDg  and  returning,  ao  that  one  liorae  waa  kept  fbr  vntj  ml* 
of  read.     Now  anppoaing  a  four-hucee  eouh,  with  an  aven^  load  to  wvgb  ■%  %t^ 


BcsisG  powEB.  ion 

Um  load  for  ladi  boTM  vu  10  owl*. ;  wh«rM>  in  th«  eaw  of  ft  bon*  te«iD|-  •  «ui,  Iht 
KroM  load  frequently  amounlpd  to  S  tons,  but  tha  speed  wai  reduced  to  ti  milet  per 
buur,  at  whicb  pace  be  eonctireJ  that  IS  milea  per  da;  miglit  be  coDaidered  a  flir  da/'i 
wurb;  this  thererure  «■■  double  tbe  diitaoce  with  finr  Umea  die  load,  ot  eigbt  timea 
ths  enecii  work,  but  with  a  heaTier  borie. 

Tbe  law  that  the  quantitir  of  work  done  wm  at  the  Kuare  root  of  tbe  TetocitT,  or 
a*  tbe  eube  n>ot  of  the  velut^tj,  Id  equal  tinee,  was  confloed  to  work  upon  canau,  or 
bodies  nwiTing  througb  the  water. 

Mr.  Rennie  had  tried  some  eiperiTDetila  on  the  fbm  of  tractioo  of  the  boala  oa  Om 
Grand  Junction  CannL  The  towing  ropa  wm  allacbad  to  a  d;^iiamoin«ter,  whidi  had 
preriiiualy  been  trsled  by  weifhta 

lie  hor*e,  althnn^  urged  at  flrst  atarting,  waa  alTerwards  allowed  to  fall  into  ' ' 


nalural  tpeed,  which  was  !}  milea  per  hour  on  (he  averige  of  )0  milea.  Hie  tnaximniB 
(peed  wai  4  milea,  aad  the  minimum  i  milea,  per  bnur.  He  djnaDiDmeler  indicated 
an  average  of  108  Iba.,  which  waa  capable  at  nrercoming  .'be  reaiiitaiice  of  tbe  loaded 
bar^  of  9S  tone,  being  in  the  ratio  of  IS-OO.    Tbe  weight  of  tbe  Lorie  waa  about  II 

He  alsn  tried  manj  experimenta  upon  a  bat  boat,  lent  to  him  in  1B8S  bj  tha  Isto 
Colonel  Page.    These  eipariments  were  prindpall;  made  in  order  to  aaoertaia  tha  eai»-' 

Clive  resistance  of  vessels  moTing  through  water  at  different  vdomlie^  iii>l  tbe  Qiand 
tioo  Canal  afhrded  a  coorenisnt  opporlunitv  oT  undertakinB  them. 
The  boat  was  70  feet  in  length,  t  feet  in  breadth,  and  drew  S  mcbe*  of  watat 
Tbe  traction  indicated  t)f  the  djnaiiiDiDeter  the  fbllowing  rasistaooe : — 
ms*  psT  bear.  Ika, 

At  Si  tberadfUnee  waa  » 


snplof ed  in  tbaea  experiments. 


=  the  rise  and  fiJl  of 

the  ware  caused  b;  the  boat  in  passing ;  and  it  was  observed  that  wbeo  a.  boat  passed 
with  a  vclooil;  of  torn  4  lo  6  toile*  per  hour,  tbe  nia  of  tbe  vavs  waa  6  inches,  ami 
tbe  &11  Gincbas,  making  a  wave  of  10  inches  in  deotb;  and  when  tbe  velodtj  waa  llj 
miles,  Ihe  rise  waa  reduced  to  I^  inches,  and  the  fiill  (o  S^  inches. 

Oieat  difference  ezistad  in  the  (lower  of  ba^■e^  their  weights  and  structure ;  and  tha 
large  dray  horses  naed  hf  Uesui  Barclay,  Perkins,  A  Go.  did  a  full  avomge  duty 
as  assumed  by  Boulton  and  Watt ;  but  considering  the  average  power  of  strong  and 
we«k  animals,  be  had  adopted  22,000  lbs.  raised  1  foot  high  as  tbeetaodardi  much,  bow- 
erer,  depended  do  the  nature  of  tbe  work  performed. 

Mr.  (Carles  Wood  remarked,  that  although  on  an  emeixenc^  it  might  be  neceaaaiy 
to  work  horsea  tn  the  extent  which  had  been  mentioned,  it  had  alwaye  Dean  fnuod  moa 
eoonomical  to  feed  tbem  well,  and  not  unduly  to  force  the  speed,  the  weight  drawn,  or 
the  hours  of  Ubour.  By  the  recorded  experiments  on  ploughing,  which  were  tried  at 
Lord  Ducie's  and  by  Mr.  Puscy,  it  was  shown  that  any  increase  of  speed  diminished  tha 
amount  of  work  done,  in  a  greater  ratio  than  it  was  affected  by  an  mcrease  of  Ihe  load. 
In  drawing  loads  tbs  weight  ol  the  aninoal  was  a  point  of  eoniideration  and  importance 
anil  when  extra  excrtiaos  and  muscular  action  were  required,  tbe  nearer  horses  ap- 
proached to  "  thorough  bred,"  the  ifreater  was  Ibe  result. 

Ur.  Davidson  gave  the  following  statement  of  Ihe  work  perlbnnad  by  a  Loodoa 
brpwer's  horse  per  day  ;  tbe  coat  of  ^ed  and  or  wear  and  tear  per  horse  per  annum  beii^ 
from   actual  experience  amow  a  lai^  number  of  borste  at  Meava.  Truman, 


Hanbury,  A  Ca.'s  breweij.    Tbe  hoi,  Se.  is  aupposed  to  have  cost  the  *■ 
per  truss,  Ac.  aach  year. 
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Kr.  HonM  >Ut«d  tb&t  Hewr*.  Tredvdl  bad  k  contract  on  the  South  Eutcm  Sut> 
mj,  near  where  Mr.  Simm*'  gipenmeDte  were  mads ;  tbev  l>«d  upward*  of  100  hone^ 
wboM  arerage  coat  wai  about  80/. ;  thej  were  wurked  10  nova  per  day,  aod  wen  wdl 
fed.  ao  Ibat  tbeir  value  wai  but  little  reduced,  and  they  were  eventnallj  aold  fir  Daarif 
tb«  (ame  prieea  m  they  ori^laally  cg«t  TbeM  coDtractora  had  about  400  homa  od  (ha 
Soutbamptoa  Railway,  winch  ooal  them  about  i5l.  aacL  The  HUne  courae  of  not 
«Ter- working,  and  of  feeding  then  well,  waa  puriued  from  motirea  of  ecaootnj,  and  tbtj 

It  waa  Mr.  Jackioa'i  praetioa  to  keep  ao  manj  horaoa  fbr  hii  work  aa  not  to  be  nnder 
the  Deceuity  of  workiog  them  more  than  10  hour*  per  day ;  he  giTO  to  eadi  a  peck  of 
oorD  a-daj  ;  by  thii  msani  he  had  been  able  to  keep  up  thrir  Talue. 

On  tba  Ciieiter  and  Crewe  Railway  be  had  about  800  boraaa  at  work,  and  towarda 
the  end  of  tbe  oontract.  owbog  to  cireumitanoai  over  which  he  bad  no  control,  he  wm 
obliged  to  work  them  14  or  IB  houra  per  day;  and  in  tbe  ooorae  of  four  montha  honei 
that  bad  been  worih  !E/.  wars  loredBcad  a*  not  to  b«  nloed  at  above  7J.  Beiaapvat 
advoeata  for  aleady  work  and  kwk)  keep 

Od  the  Tame  Valley  Oanal  there  had  been  eometimaa  betwMD  800  Mkd  400  huna^ 
but  aa  the  work  waa  nearly  finished,  many  had  bean  aold.  Thoae  anb^ootncion  who 
bad  hapf  a  aulBcieDt  nomber  of  horua  for  the  work.  M  M  not  to  haTe  them  in  harnwi 
Aore  than  it  houn  per  day,  bad  naUied  nearly  the  nme  price*  ihej  had  giroi  fbr 
fliem  in  tbe  flrat  inatance. 

The  bone*  belonging  to  Ur.  Edwards,  the  aub-eontractor  fir  the  ezcaTatiofi  of 
Newton  Hill,  and  thoae  of  Hr.  W.  Trsdirell.  ■□b-coDl motor  for  the  Friar  Park  Farm 
cuttit^  were  purchased  bom  the  lame  parlie*  at  prloea  varying  from  iOL  to  t6L  Tie 
^rmer  had  been  acting  on  the  principle  of  getting  out  of  the  horwa  all  he  ooatd,  work' 
ing  them  frequently  IB  and  IB  hour*  at  a  time  ;  aod  the  eonaeqnsncea  ware,  that  all  hia 
Hock  waa  in  bad  ooodition,  and  he  would  be  glad  to  get  H.  or  ll.  a-pieoe  fbr  them.  Oa 
tlw  other  hand,  Ur.  W.  Tredwell,  who  waa  ao  eicetleot  horae  maater,  and  who  did  not 
work  hi*  horaea  beyond  their  strength,  would  be  able  to  aell  them  A<r  about  at  nndi  aa 
he  gave  fbr  Iham, — indeed  he  bad  done  »o  already  for  thoie  that  he  bad  parted  with. 

&ving  beeo  a  goud  many  ye*"  'u  the  aenlce  of  the  lata  Hr.  Helntoeb,  Mr.  Hone 
OQuId  atate  that  it  Devtir  waa  nia  ayslem  to  over-work  hia  bones.  It  did  aometimea  hap- 
pen that  there  waa  ao  alteraative,  bat  the  deviation  ftom  the  rwular  rnls  in  every  in- 
Btanoe  showed  that  hit  tystem  waa  founded  on  right  pHneiplet.  The  over- worked  boraea 
were  moet  liable  to  diaeaae,  and  the  time  lost  by  illneia  formed  an  impotant  item ; 
wberea*  there  were  plenty  ofinttancs*  in  whidi  horaea  that  had  worked  thair  refcolar 
10  bourt  per  dav,  and  had  been  property  f^  had  worked  br  fire  or  aiz  year*  wilhoait 
losing  a  Bingls  day  by  illuess.  On  the  whole  h«  felt  oooTinoe^  that  both  on  the  soar* 
of  humanity  and  economy,  tbe  borse  was  the  more  valoaUe  aerviot  when  treated  with 
Mndneaa. 

Ur.  Beardmore  aaid  that  a  case  bad  occurred  in  a  work  near  Plymouth,  whidi  he  ba- 
lieved  would  give  tbe  ttir  talue  of  the  work  actually  perl<»ined  daily  by  a  horte  hr  » 
eooaiderable  period. 

A  qnarry-wagon,  weighing  81  tons,  carrying  an  average  load  of  afane  of  S|  tcoa,  waa 
drawn  by  one  horae  along  a  railway  960  feet  in  length,  SSO  of  It  being  lard,  and  the  r*> 
nuioii^  700  feetbavir^an  indinatioa  of  1  in  188.    During  48  workiagdaya  the  namlM 
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of  trip*  VM  l.RM,  or  aii  arenge  of  2t'l  trip*  etch  day ;  the  tima  of  perfomuDs  eiuh 
trip  vu  i  miniifM,  or  >t  a  apeod  of  S-7S  milM  per  hour ;  and  tha  total  weight  drawD, 
including  that  of  the  va^mis,  wu  !S.9e9,6DD  lbs. 

Repeated  experimeDta  praveil,  that  apon  tbe  incline  of  1  m  138  the  vanoDS  in  their 
ordinary  Vnrliiiig;  state  would  Juat  remnin  itaCionair ;  the  friction  iraa  therefore  aasoriMd 
to  be  18i!  lbs,  per  ton ;  bv  eafcalation  it  vaa  found  that  the  hone  nused  S9.SS0  Iba.  1 
foot  high  per  mioute  dnnag  ttie  8  varking  hours  each  daj :  the  ueelul  eS^t,  or  net 
amount  of  stone  carried,  being  11,788  Vof,  raised  1  foot  high  per  minute,  lliii  diS^rreDee 
between  the  work  done  and  the  oaeful  efFect  aroH  from  the  neceaeary  strength  and 
weight  of  the  waggooi. 

mi. : — ■   -^pii^oj  ,ru  a  oommon  DeTonshir*  cart-horse,  8  yeari  old,  IS  handi 


tha  great  i«p>e<nent  of  tbi*  buineM,  iboagh  il  appean  at  first  tight  to 
mashine,  coniisls  niere1)>  of  •  repetition  or  parti  easily  underBtood,  wiih  a  modeiaie  de- 
gree of  allenlion,  prorided  an  accnrele  conception  is  Ant  fc^ed  of  the  nalute  of  the 
SseieiT  fabric.  liiii  texture  is  totally  diflerent  from  the  rennngular  decuieation  which 
eooililuiea  elolh,  aa  ihe  elighteat  inspection  of  a  slocking  will  show ;  -ir  thin,  initead  of 
baling  two  distinct  syitenu  of  Ihresd,  like  (he  wnrp  end  ihe  wel\,  which  are  wnren 
together,  by  eroning  each  other  at  r%ht  angles^  the  whole  piece  is  cMnpoied  of  a  tingle 
thread  united  or  looped  together  Id  a  peenliar  manacr,  which  ia  called  itoeking-gtitch, 
ud  eometimet  ebain-work. 
lU*  h  heat  aplained  by  the  Tiew  in  Jig.  ItO,  A  singte  thread  la  formed  into 
a  number  of  hxips  or  waves,  by  arranging  it 
/^SO   '  f!  R  over  a  nnmber  oT  paraHcI  needles,  ai  ihown  at 

*■  '  3  a :  these  are  retained  or  kept  in  Ihe  form  of 

k  loops  or  waves,  by  being  drawn  or  looped 
A  through  similar  loops  or  waves  formed  by  the 
^  thread  of  the  preceding  eourte  of  the  worli>  •. 
The  fabric  thus  formed'  by  the  union  of  a  nnm 
ber  of  loops  is  easily  unraTclled,  because  the 
ilabitity  of  the  whole  piece  dependi  apon  Ihe 
.nltimate  Tastening  of  the  first  end  of  the  thread) 
and  if  thU  is  naikine,  the  loops  Ibrmed  by  thai 
end  will  open,  and  release  the  tubtequeni  loop^ 
:,  uBlil  the  trhole  is  unravelled,  and  drawn  out  into  (he  single  tbrevl  from 
which  It  was  made.  In  the  same  manner,  iTa  (bread  in  a  slocking- piece  fails,  or  tueaka 
al  any  pari,  or  dropa  a  stitch,  a*  ii  Is  esllcd,  It  imra^iatcly  produces  a  hole,  and  the  ex- 
tension of  Ihe  real  can  ontf  be  prerented  by  fastening  the  end.  It  should  be  observed 
that  there  are  manj  diflerent  fkbriei  of  stock  ing-s  til  eh  for  various  kinds  of  omamenlal 
hoBiery,  and  as  each  requires  a  different  kind  of  frame  or  machine  to  produce  it,  we 
should  greatly  exceed  onr  limits  to  enter  into  a  detailed  description  of  them  aU.  That 
•peeies  which  we  have  represented  in  Jig.  760  is  Ihe  common  slock ing-siitch  used  foe 
plain  hosiery,  *nd  is  farmed  by  Ihe  trachine  called  tke  common  siockiag-fraoMi,  which  ii 
the  groondwork  of  all  Ihe  othera.  The  operation,  as  we  see,  consists  in  diawing  the 
loop  of  a  thread  auccefiively  through  a  series  of  other  loops,  *o  long  as  the  work  il 
eoiKinued,  as  is  very  plainly  shown  for  one  ililch  in  Jig.  161, 

There  is  a  great  variety  of  diflerent  frames  in  use  for  producing  various  ornamental 
kinds  of  hoeiery.  The  first,  which  forms  the  foundation  oTlhe  whole,  is  thai  for  knitting 
plain  hosiery,  or  the  common  atoeking-fVanie. 

Of  this  valuable  machine,  (he  inrention  of  Mr.  Lee,  of  Cambridge,  a  side  elevation  ii 
given  in  Jig.  162,  with  Ihe  esienlisi  parts.  The  iraming  is  supported  by  four  spiigbt 
posts,  generally  of  oak,  nth,  or  other  hard  wood.  Two  or  these  posle  appear  at  A  i,  and 
the  connecting  eroas  rails  are  at  c  c.  At  fi  is  a  small  additional  piece  of  framing,  which 
enpporta  (he  holier^  teaL  The  Iron-work  of  Ihe  machine  is  bolted  or  screwed  to  the 
upper  rails  of  the  frame-worbj  and  consists  of  two  parts.  The  first  real*  upon  a  sole  of 
polished  iron,  which  appears  at  d,  and  to  which  a  great  pad  of  the  machinery  ii 
attached.  The  other  part,  which  is  generally  called  ^e  carriage,  runs  npon  the  iron 
tole  al  D,  and  ia  sopported  by  fbur  small  wheels,  or  trucks,  as  they  are  called  by  tha 
WDrkn-ea.  At  ibe  nppcr  part  of  Ihe  back  standard  of  iron  are  joints,  one  of  which 
appear*  at  «;  and  to  these  is  Sited  a  frame,  one  side  of  which  is  seen  eitending  to  h. 
By  means  of  (bear  joints,  Ihe  end  at  h  may  be  depressed  by  ihe  hosier's  hand,  and  it 
letnms,  *hen  relieved,  hy  (he  operation  of  a  alrong  ipring  of  tempered  sled,  acting 
bclweea  a  cross  bar  in  the  frame  and  anolhcr  below.  The  action  of  thi*  spring  ia 
very  apperent  in  Jig.  763.  In  the  fronl  of  (he  frame,  inunediaiely  opposila  to  wben- 
du  boaier  sita,  are  ^ced  the  needles  which  form  the  'cop*.     These  needles,  or  lalbct 
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•  mort'  or    IsM  mniaenDt,  teeotixn^  to  tha  coanmcM  or  iiMCM  of  Ita 
and  IbU,  mllhonth  nnaTiulablc,  pn>*ei  a  (err  «oa*idcnU«   abaleaesi  «f 

Ibc  TalM  at*  uodiiDC-rraiBe.    I> 

almoM  creiT  oikcr  machiDe  (lie 
example,  Umm  tmflojtd  w  vw> 
Binf  or  weaTias)i  ■'  ■•  '■*T  *• 
■dapt  aaj  «•«  either  to  work 
aMiwa  or  larr  work,  m  it  b^ 
be  waaled.  Bat  in  the  nua- 
faeinre  of  boaierj,  a  fiane  oaea 
fiaLthed,  i«  limilad  fur  erer  m  ill 
apenlkm.  to  the  tune  qnaliif  c# 
iroA,  wilk  Ibii  sieeplKn,  ikat 
bj  ehanpiu  the  atnff,  Ihe  vorit 
majr  be  nade  ■  lilile  nore  deiM 
oi  lime})  bat  bo  alicntioa  ia 
Ihc  lixe  sr  qaantitr  of  locift  >«• 
uke  place.  Hence  where  tha 
manaraclon  it  exleiwi*elj  pM> 
ceutcd,  manj  frann  may  ha 
thrown  idle  b;  ererr  vieiMitadt 
of  demaQd ;  and  where  a  poor 
mechanic  doea  purebaie  hia  ««■ 
frama^  be  ii  Ck  eftc  litniud  to 
the  nme  kiad  of  work.  The 
gattge,  a«  it  ia  called,  of  a  Uodc- 
uig-rraote  ii  ie;nlal«l  b;  lb* 
number  of  la>|i«  eonlaia«l  ia 
ttrce  inebei  of  breadth,  and  trariei  vecj'  luuch  (  (he  coartett  frame*  in  eooaKm  nae  belac 
■bout  what  are  ItrtnDd  Ftrarteea^  and  the  flnrti  enptared  in  great  eitent  abaal 
Forliea.  The  needlei  are  of  iron  wire,  the  manDfaelore  of  which  it  Teiy  timple  |  M 
lonf  practice  in  Ihe  art  Ja  fonod  neeetsary  before  •  needle^maker  aeqnir««  Ibe  detteri^ 
wbich  will  enable  bim  both  to  execato  bii  work  well,  aad  in  tvOeieat  qouiliir  to  raadtf 
Ui  bbor  prodocltTe. 

The  proeeM  of  makinf  the  Needlet  it  ai  foIlArat— Oood  tevnd  iron  irire,  of  a  proper 
IneneM,  it  to  be  leleeled ;  that  wbich  is  liable  lo  aplit  or  tplinier,  cither  la  Bliai) 

CDching,  or  bending,  bein|[  totally  unSl  for  ihe  porpoae.  The  wire  it  Bnt  lo  be  cot 
o  proper  lenfitht,  accorting  to  the  fineneti  of  itie  frsne  far  which  ifac  needle*  ara 
dtaicncd,  ooarae  needle*  bdog  eoaniderably  longer  than  fine  ones.  When  a  talGcieal 
namber  (senerellr  tome  (hounndi)  have  been  cut,  the  wire  mutt  be  toAened  at  mnch 
at  potiible.  Thit  it  done  by  laying  them  in  rotri  in  a  Hat  iron  box,  about  an  inck 
deeis  with  a  elote  cover ;  the  box  being  filled  with  charcoal  between  Ibe  itiaia  of  wirea. 
Thit  box,  being  placed  upon  a  moderale  Bre,  it  grtJualty  lieated  nnlil  balk  Ihe  wim 
■■d  chareoal  hare  reeeiTcd  a  moderate  red  heal,  because,  were  Ibe  heat  inereaaed  to  what 
^thi  lerm  the  while  heel,  the  wire  would  be  rendered  lolally  unfit  for  the  tnbuqaenl 
procettet  which  ii  hat  ta  undergo,  bolh  in  Enithing  and  working.  When  the  bos  kaa 
b««n  tofficicnily  healed,  it  may  be  taken  from  ihe  fire,  and  placed  among  hot  athe^ 
■ntil  both  anhet  end  box  hBTc  grtdaallj  cooled;  for  Ibe  ikiwcr  the  wire*  coal,  tba 
•oflcr  and  ewier  wrought  they  will  be.    When  peif^ily  cool,  Ihe  aeit  procet*  it  to 

Kb  a  kmeilnilinil  grooTe  in  ihe  iiem  of  every  needle,  which  rceelrea  ihe  poiat  m 
,  wtien  depTEtsed.  Thit  ii  done  by  mnnii  of  a  imall  engine  worked  by  the  powtt 
and  lever.  Th«  eonitraetion  of  Iheae  engine*  It  Taitou)  b«t  a  praik 
elevaiion  of  one  of  the  moit  nmple  aad  cob- 
uonly  need  will  be  foaod  in  fig.  IBS.  It 
cnntiitt  of  two  very  tlroqg  piece*  of  malle- 
able iron,  repretenled  at  a  and  c,  and  ibeta 
two  pieces  are  eonnecled  hy  a  ttrong  welt 
fitted  joint  at  a.  The  lower  piece,  or  sole  of 
— ia-r-~f^^  "   '  ".^  "\  the  engine  at  c,  ii  tcrewed  down  by  boitt  In 

fl-        ^*'-'^  \o\ii      "  Mrong  board  or  Uble,  and  Ibe  upper  pieca 
A8-  ^^J  /'~1  f  *'"  '^'^  "■*  "^  "'°^  "  pleaiore,  upoa  iha 

■BMlr    1  ^^ — -^J  jcnnt  ».    In  order  that  a  may  be  very  ei«*ly 

in  riling  and  linkinv,  which  ia  IndiipenttU* 
to  It*   correct   opeialioa,  a  alreng   tindle  of 


a  lerew  and  lever.      1 


iroB,  wbldl  i*  shown  in  (eetlDn  at  a,  I*  added  lo  confine  it,  and  direct 
Vtr  app^  part  of  Ihi*  bridle  is  a  frinile  lerew,  throneh  which  the  lureini 
which  it  tnmad  by  Ihe  handle  or  lever  s.    To  the  tolc  of  the  caglne  c  it 


It  molioo.    Ia 
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iS  (leel,  with  a  nrwll  frooK  to  receiK  iha  win,  wbieb  m  to  be  pnoebcdi  and 

IB  the  upper  nr  niQTtng  part  a,  u  a  iharp  ehitel,  whicb  duceodi  tXACiij  iaio  ibe  grooTOj 
when  A  h  depreneil  bf  the  screw.  Tbne  are  represcDled  at  r,  and  above  h.  Al  □  ii « 
Mtmi;  ipriai,  whicb  forces  up  theehiiel  whea  tbi:  preunreoTiliEurewu  remoTeil,  The 
•ppearanee  o{  the  groove,  when  the  punchinjc  U  finUhetl,  will  be  renderrd  rmniliar  bf 
iatpeciing  fig.  7M|  p.  1022.  When  the  panehing  ia  finished,  the  wiret  are  to  be  brought 
to  a  fine  soioath  poinl  hj  filin;  and  barouhing,  the  liller  of  which  ihould  be  Ter;  com- 
pletelf  done,  aii,  beside*  paliihing  the  wire,  it  tend*  greallf  to  reitore  that  aiiriag  and 
etailicii)'  which  had  been  remoTcd  by  tbe  previous  operatioD  of  aoneoin;.  The  wire  U 
sell  to  be  bciit,  in  order  to  form  the  hook  or  barb  {  and  ihit  ia  done  wilh  a  iinall  piece 
of  tin  [ilate  bent  double,  whicb  receives  Lhe  point  of  the  wire,  and  by  ils  breadth  rsgu- 
laipa  the  length  of  ihe  barb.  The  alem  of  tbe  needle  ii  now  fiaUened  wiLh.  a  small 
bammer,  to  prevent  It  from  turning  in  the  tin  Mckel  in  whicb  il  it  aAerwardi  to  be  castj 
and  the  point  of  Ihe  iMrb  being  •  Jiltte  curved  by  a  pair  of  imaJI  pliers,  Lhe  needle  ii 
con  pie  Id. 

In  order  to  fit  tbe  needles  for  tbe  tnint,  Iher  are  pow  east  into  ths  tin  socliel*,  or  leadi, 
•I  Ihej  are  called  by  ihe  worlunen;  and  thi«  is  done  by  placing  Iha  needle*  in  an  iron 
noald,  which  apent  and  sbuti  bj  meaos  of  a  joint,  and  ponring  i*  the  tin  while  in  • 
•fate  oT  fusion.  In  Domnion  operations,  two  needles  are  ca*l  into  tbs  same  tockeL  Tht 
Tonn  of  the  needle,,  when  complete  aail  fitted  to  it*  pUee  in  the  frame,  will  be  seen  i> 
*r  Tee,  which  la  a  pmfiie  seeiion 
r  the  ocedle-bu',  exhibiiing  one 
needle.  Ia  ihis  Sgnre  a  section  of 
tbo  pressure  i«  represented  at  fi 
the  needle  appears  at  o,  and  Ibc 
•pcket  or  level  at  ic  At  h,  is  a 
section  of  tbe  nsedle-taar,  on  tbe 
fure  part  of  which  is  a  mnall  plala 
«r  iron  called  a  verge,  to  regulale  Ihe  position  of  [he  needle*.  Whea  plaeed  upon  tha 
bar  resting  agsinst  the  verse,  another  plate  of  iron,  gennrallj  lined  wilh  soft  leather,  is 
sciewed  down  upon  Ihe  soebeii  or  leads,  in  oider  to  keep  thwn  all  faiL  Tliia  plale  and 
the  screw  appear  at  I.  When  the  preMer  at  r  i*  forced  down  upon  tbe  barb,  this  sinks 
iclo  the  f;rnoveof  thestem,and  tbe  needle  isahatj  wh;ntlie  preaser  rises,  the  barbopeni 
igain  by  il*  own  elattiail;. 

Tbt  needtei  or  hooki  being  ail  properly  fitted,  the  next  part  of  Ihe  itoekingJVame  to 
which  Bltention  ought  to  l>e  paid,  j«  the  machinery  for  forming  the  loop«  i  and  this  coo' 
■isis  of  two  parts.  The  first  of  Iheae,  which  sinlu  between  every  second  or  alternala 
aeedle,  ia  represented  at  o,  fig.  Tes,  and  is  one  of  the  most  impodant  paru  of  the  whole 
naebine.  It  consists  o[  two  moviag  parts)  Ibe  £rst  being  a  successitin  of  bfiriionia] 
levers  movio;  upon  a  comtnoa  eeatre,  and  ealled  jacks,  a  term  applied  lo  vibrailng  lavera 
in  various  kind*  of  machinery  a*  well  a*  ihe  stock ini-frmme.  One  only  of  ihe*e  jack* 
can  be  reprrtented  in  the  profile  fig.  TRg ;  but  tbe  whole  are  diitinelly  shown  in  a  hori- 
■onlal  position  in  fig,  166 ;  and  a  piolle  npoii  a  very  enlarged  tealc  ia  given  in  Jig,  TSI< 
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fte  j*ek  ihown  In  jig,  lit,  eitcndt  horiiontaDr  (Vom  o  to  i,  ud  the  entre  ef  moika 
il  at  B.  On  thF  TrDnt,  or  riftht  band  pari  of  tbe  jack  at  o,  ii  a  joint  anapcndin*  a  Toy 
thin  plale  i^  polintied  ima,  which  ii  t«rm«d  a  (inker.  One  oT  tbrte  jaeka  and  iiDktn  ii 
•ItotMd  fbr  tirrj  accond  or  alternaie  aredte.     The  fbnn  or  tbe  linker  will  appear  at  K 

£f.  TOT ;  and  in  order  that  all  may  be  exaetlr  nnifbrm  in  ihape,  thrr  are  cnt  oat  aaJ 
■idled  between  two  alcnt  pieera  of  Iron,  whlcb  ierre  as  monldi  or  jani^  to  direct  the 
franw-onilh.  Tbe  olher  end  of  the  jack  at  i,  ii  tapered  to  a  point ;  and  when  tbe  Jacki 
•re  in  iherr  horinintal  poailion,  lbe}r  are  secartd  by  Rmll  iron  springs,  one  of  which  u 
lewetenled  at  i,  fif.  7SS,  each  spring  baviag  a  small  obtase  angled  notch  to  receiTC  tbe 
pMM  cT  tbe  jaelc,  aitainsl  which  it  presMc  b;  iu  own  elasiieilr-  In  JSg.  IDT  the  centre  is 
at  m  i  the  pointed  tail  ia  asiWtH  far  want  of  room,  the  joint  it  at  o,  and  the  throat  oT  the 
linker,  wfcich  fonna  the  looji  la  at  s.  Tbe  itandardt  at  a,  npon  which  the  jack  inoTEa, 
tM  oiled  OMDbt,  and  eamiat  oT  piece*  of  flat  smorth  bran,  parallel  to,  and  eqnidntant 
ftom  each  other.  The  croas-bar  a,  whkh  cantalni  the  whole,  i«  id*  iroo,  with  a  perpen- 
ticnlar  edfe  or  lim  on  each  aide,  leannaa  Taeanc;  between  Ihcm,  or  a  space  to  rcceire 
Ae  bottom  part  or  tails  of  tbe  combs.  The  comb*  an  (hen  placed  in  tbe  bar,  with  a  flat 
flcee  of  brass  called  a  coantcreomb,  between  each,  to  ascertain  and  preterre  their  disianccs 
ftom  each  other.  Thete  eonntcrcombs  are  eiaeily  of  the  same  ;hlpe  as  the  eoroba,  bol 
Mi*«  no  taili.  When  both  eombi  and  eonntcrcombs  are  placed  ia  the  bar,  it  is  luted 
irith  dnjr  lo  h  to  Ibrm  a  iwnild.  Into  which  ii  poured  a  saffieieDl  quaniiljr  of  melted  tio. 
WbM  the  tin  baa  had  time  tocoo),theeoanterconibs  having  no  tails  areeaaily  takea  oo^ 
snd  the  eomb*  remain  well  faatencd  and  secured  by  the  (in,  which  has  been  fased  rntirelr 
round  tbem.  That  they  fctrm  a  luccetsion  of  standards  for  the  jacks  i  and  a  hole  boi^ 
•trilled  tbroflcli  each  jack  and  each  comb,  one  poliabed  wire  pot  (hroogh,  term  at  a  cms 
Don  centre  for  tbe  whole. 

The  jack  tinker*  being  only  nsed  for  every  alternate  or  second  needle,  in  ords  ta 
^onrriete  (hit  part  erf*  tbe  apparatnt,  a  tecond  set  of  ainkera  is  employed.  Tbeae  n*,  ia 
Arm  and  shape,  every  way  the  same  at  the  jack  sinkert,  but  they  are  jointed  at  tbe  t^ 
into  pieces  of  tin,  all  of  which  are  screwed  lo  the  tinker  bar  h,  Ag.  T<! ;  and  Ihoa  a 
(inker  of  each  kind  dcMends  between  the  needles  atlcmatetir-     By  these  sinkert  ibe 


pretaer  of  the  apet*lion,  of  whicksomethiag  hot  already  been  said,  appears  at  r;  and 
of  (he  two  arms  which  support  and  give  motion  to  it,  one  appeal  very  plainly  at  x,  its 
centre  of  iDotioB  being  at  r.  The  drcnlar  bend  gi*en  to  these  anns,  betides  haTiag  aa 
las  omamrnlal  effect,  i*  very  ateTal, 

In  order  to  prevent  any  pan  fitMn 
interfering  with  the  other  part* 
which  are  behind,  by  elevating 
them  enlirely  above  them.  The 
eitremitiel  of  these  anns  at  the 
termination  of  the  bends  behind, 
are  connected  by  a  cross  bar, 
which  has  alto  a  eireulor  bead 
in  the  middle,  pmji^ling  down- 
wards, for  a  reason  similar  to  that 
already  attignnl.  This  bend  it 
eoBcealed  iBJIr.  TO?,  but  vitibla 
in  the  front  elevatton, /g.  TS8. 
From  the  middle  of  the  bead, 
the  III  I  Ml  I  it  eoanecied  with  the 
middle  treadle  by  a  dependiDg 
wire  appearing  at  ■■,/{.  7flS,  and 
thus,  hy  the  pteatnio  of  that 
treadle,  tbe  preaser  is  forced  dowa 
to  dote  the  barbs  of  the  needle. 
The  re-ascent  of  the  pretaer  is 
tometimea  eSeeted  hj  means  <£ 
a  eonnlerpoiiin*  weigh!  pasoiiv 
over  a  policy  behind ;  aod  tome- 
timos  hy  the  reaction  of  a  itoodea 
spring,  formed  of  a  Ktroag  boop 


liketb 


Tha 


laUar  of  these  is  preferred,  etpo- 
eially  by  the  Notlingbam  booiM, 
becRTite,  IS  they  assert,  it  maltca 
tbe  prciier  ipring  np  with  greats 
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raptdit;,  and  coaMqnenUr  (avn  tioie  in  WM'king.  Bov  far  Ihie  mir  be  praclickll;  Ihe 
cace,  it  would  besaperflnona  bAe  toinToligilei  bat  it  is  obTioDi  ttiat  the  wooden  tpcing, 
ir  verj  ttiff,  mnit  idd  Din«h  to  the  hoaier*!  eiertioo  of  tiii  fool,  alreul)!  exerciKd  againit 
the  uniled  ipring  of  all  his  barbs;  and  Ibi*  iocc.si'eiiiFDcei*  touch  complRinedof  by  that* 
who  have  been  aecuMomed  to  work  vilb  the  eonnterpoiie. 

At  L  arc  two  pulleys  oi  wheels,  of  diOerent  diamelen,  moving  upon  ■  commoD  cehIi^ 
by  which  Ibe  jack  sinkers  are  relieved  fronn  the  back  springs,  and  thrown  downwards  to 
fonn  (he  loops  upon  ihe  needles.  About  the  larger  wheel  is  a  band  of  whipcord,  pas*- 
ioR  twice  round,  the  eitiemitiea  of  which  are  attached  to  what  is  called  the  alur,  which 
diiengigei  the  Jacks  from  Ihe  back  «)xiiigs.  The  amalter  pulter,  fay  another  band, 
eommnnicalcg  with  the  rigbl  and  Icll  tieadlej  to  that  these  treadles,  when  pressed 
alletnatdy,  torn  the  pulleys  about  in  an  inverted  order.  The  directions  of  these  bauds 
alio  appear  moie  plainly  ia  the  front  elevation.  Jig.  168.  Tht  eonslruclion  of  the  slur, 
and  its  eflect  upon  the  jacks,  will  also  be  rendered  apparent  by  fig,  169.  In  this 
figure,  ei^ht  jacks  are  represenled  in  section,  the  tail  part  of  three  of  which,  1,  2,  3,  art 
tbiown  Dp  by  the  elur  in  its  profresa  frcHD  led  to  right;  Ihe  foorlh  is  In  the  act  of 
ri»ine,  and  the  remainiDg  four,  S,  6, 7,  and  8,  are  still  unacted  upon,  the  slur  not  yel 
having  reached  ihem.  As  the  slur  acts  in  the  direction  of  the  dolled  line  i,  x,  jig.  W, ' 
brhind  the  eenlres  of  the  jacks,  it  is  hanlly  necessary  to  remark,  that  this  forcing  np  of 
the  tail*  mu»t  of  course  depress  the  joinu  by  which  the  sinkers  in  front  are  sutpended. 
The  jack  sinkers  falling  successivelf  from  the  loops  on  every  alternate  needle,  in  the  war 
A  represented  at  Jig.  770,  where  bctii 

kinds  ofsinkeii  appear  in  section,  Iks 
^  U^hl  part  expressing  what  is  above 

"  Ihe  point  at  which  the  throat  of  the 

sinker  operates  upon  the  thread,  aitd 
Ihe  dark  pari  what  is  below.  The 
second  set,  or,  as  they  are  ealled,  the 
lead  tinkers,  from  the  manner  of 
jointing  them,  and  suspending  them  from  the  bar  above,  appear  still  elevated ;  lb* 
position  of  the  bar  being  repretenled  by  the  line  A,  ■.  But  when  ibeae  are  pulled  down 
to  the  level  of  the  former  by  the  operator's  bands,  the  whole  looping  will  be  complete^ 
■nd  the  thread  c,  d,  which  is  still  slack,  will  be  biooght  to  its  full  and  proper  d^ree  of 
tension,  which  is  regulated  by  slop  screws,  so  aa  to  l>e  tempered  or  altered  at  pleasure. 
The  sinking  of  this  second  set  of 
sinkers,  m^  be  easily  explained  by 
fig.m.  Thedirectionof  thelink■ 
^  is  expressed  by  the  line  ■)  tba 
bar  from  which  they  are  suspended 
will  be  at  JL  i  the  top  fiama  ii  in  the 
direction  froia  A  to  Bi  the  back 
standards  at  d,  and  the  joint  at  b,  is 
the  centre  of  motion,  Jf  x  is  pulled 
perpendicularly  downwaids,  Ihe  fpring  c  will  be  contiacied,  and  its  upper  extreme  point 
G,  will  be  brought  nearer  to  its  lower  extreme  point  r,  which  is  fixed.  Again,  when  Ibe 
force  which  has  depressed  b  is  removed,  the  spring  c  will  revert  lo  its  former  stale,  and 
the  sinkers  will  rise.  The  laisin;  of  the  jacli  sinker*  aad  jacks  takes  place  at  the  same 
time,  by  the  hosier  raising  bis  bands  i  and  for  the  cause  of  this  we  must  revert  lo  fig. 
136.  The  lead  sinkers  in  rising  lay  hold  irf'  notches,  which  raise  the  extreme  parts  u 
the  set  of  jacks  z,  z,  which  tue  ealled  half-jacks.  Between  the  extremiliesof  theseat  z,i, 
n  a  cross  bar,  which,  in  descending,  presses  all  the  inteimediaie  jacks  behind  the  common 
eenire,  and  restores  them  to  their  original  posture,  where  they  are  secured  by  the  back 
springs,  until  Ihey  are  again  relieved  by  the  operation  of  the  «lur  recrosaiog  at  the  next 


Tides  himself  with  a  bobbin  of  yarn  or  stuff.  This  bobbin  he  places  loosely  on  a  vertical 
pin  of  wire,  driven  into  one  side  of  the  frame  contiguous  lo  the  needles,  H  thai  il  may 
turn  freely  as  the  stuff  is  unwound  from  it.  Taking  Ihe  thread  in  his  hand,  he  draws  it 
loosely  along  the  needles,  behind  the  barbs,  and  nnder  ihe  throat*  of  Ihe  sinken.  He 
then  presses  dowa  one  of  the  treadles  to  pass  the  slur  along,  and  unlock  the  jacks  from 
the  back  springs,  that  they  may  fall  in  sucee»ion.  When  this  is  done,  the  number  of 
loop*  thus  farmed  is  doubled  by  bringing  down  Ihe  lend  sinkers,  and  the  new  formed 
loops  am  lodged  under  the  bailM  of  the  needles  by  bringing  forward  Ihe  sinkers.  Tha 
preceding  contse,  and  former  fabric,  being  then  again  pushed  back,  the  barbs  are  shnt 
by  deptessiog  the  middle  treadle,  and  forcing  down  the  presser  upon  the  needles.  The 
fbrmsi  work  ia  now  easily  brcnght  over  the  shut  needles,  after  wbicb  by  raising  tba 
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htndi,  both  wit  aTfinhm  arc  rabedi  tbe  jack*  ue  lodql  I7  tbe  tad  ipln^  ud  Ok 
boRrr  fon  en  to  another  eonrK. 

From  iliti  ii  will  be  a|)ipamit,  that  the  Kdiark  made  in  the  oalael  It  writ  (bonM, 
Ikal  there  are,  ii  mill;,  no  complieateil  or  iliffienli  mornoenti  Id  ite  rtiickinf-riame. 
AI1D0M  the  wholrare  merctTlhofeof  lererainoviDS  npon  their  retpectirefblcia,  r^erftia% 
Umi  of  ihe  nrrlatie  which  glTri  Ihe  horiKonlal  motion  to  the  ainkm,  ind  Ihal  it  merelj 
an  ilternalr  mntlon  on  fonr  vherli.  Yrl  the  frame  is  a  machine  which  rnjniret  eon- 
tideraUe  eiperience  and  care,  both  to  work  It  to  advantafe,  and  alw  to  keep  li  in  cood 
onler.  Thii  cirenrnManee  arifea  KreatI]'  fmn  Ibe  small  eompan  in  which  a  number  of 
■Hnlng  partn  miiM  be  inelnded.  Owiti);  In  lhii,'lhe  neeillef,  nnlm  «DlioD|.tj  and  deli- 
eatelj  bandted,  are  eaiiljr  bent  or  Injured.  The  tame  tircomflance  appliea  with  eonal 
or  prater  force  to  the  tinken,  which  oio«t  be  to  ifrj  thin  »  lo  be  ea«ilj  injored.  Bnl 
M  thete  tniifil  woik  Treelj,  both  in  a  [trrpendicuiar  and  horiiontal  direction  between  Ihe 
oeeclle',  in  a  ver7  conllneil  and  limited  ppacc,  ihe  tllghtetl  Ttrialiun  In  either,  frmn  brin^ 
trnlr  and  tqnarrlT  placed,  unaroidaMf  inJDret  ibe  oiheri.  When  a  hwier,  cither  igno- 
rant of  ihe  mrehanieal  lawn,  of  their  rrlilkiB  to  each  other,  ur  lno  impatient  lo  wait  tot 
.  the  BMimanee  of  another,  ailempu  to  rectify  defreti,  he  in  mna)  casra  inereanea  Ihem  tea- 
fold,  and  rrndrn  the  machine  iaeapable  of  working  at  all,  until  repaired  by  aiime  more 
ripcricnerd  prrton.  Thli  circnmiianee  hat  giTee  rlre  (a  a  act  of  men  rmpU>Ted  in  ibit 
trade,  and  dSiln^nifhed  b;  the  name  of  upteitert;  and  Ihiie  peop!e,  beiidei  »tiinf  aew 
(tame*  if  vork,  hare  IVeqaentl;  more  emplajmenl  in  rrpairlnp:  old  on*^  IflJDrmi  bj  want 
of  care  or  tLill,  than  manT  eoiinirr  apolbeeariea,  wbo  liTe  In  uaheattbj  paritheB,  find  ia 
tampering  with  ihe  dlKudem  of  mankind. 

It  peetiii  unnrcrtMry  to  co  fardier  inio  deiaU  recpeellaK  a  v>acbine  to  well  kaowa, 
and  which  reqiiirei  praclieai  attention  eeen  more  than  moat  otbeei.  It  rnKj,  Ihereliirb 
be  rafficienl  in  deteribe  ihnrtljr  Mine  of  ill  tarleljef,  the  moil  linple  and  eumoioa  at 
which  it  Ihr  rib  >toekina-frame. 
Via|./rnme.  — Thiif 
le,  i»  empioj-ed  Ibr  w 

all  the  Jiflerent  malerlall  of  which  hoiierj  It  liirmn).  In  principle 
Bot  difler  fiom  the  common  frame,  and  not  preallf  in  eantlrneticm.  The  prrerdin;  yen- 
eral  description  will  nearlr  apply  to  Ihil  mtchine  with  equal  propriety  at  10  the  funner; 
Ibal  part,  hnwrier,  by  which  ihe  rib*  or  tlrfpet  are  formed,  it  rnliiely  an  acldiljnn,  aad 
to  (he  ipplicaiion  nf  Ihit  additional  machinery  it  miy  be  proper  to  pay  the  chief  alien- 
tion,  referrini  chief)}  tn  JIf.  768,  which  it  a  fVont  eleeation. 

Thlt  fliDre  hat  been  already  referred  to  fur  the  illntlration  of  thove  parti  of 
Iht  machinery  which  are  commnn  to  boih,  and  ihcee  paht  therefure  reqnire  no  rrca- 
pilnlatiun.  The  piineipie  of  weaving  ribbed  hoticry  ponrttet  cnnaidrrable  tSnily  10 
thai  which  inhaitia  in  the  weailng  of  ihat  kind  of  doih  which  ii  diilinguwhcd  by  lb« 
Btme  of  tweelin^,  for  the  formation  of  ttripei,  with  tome  raritlion  ariting  ucrely  from 
the  diflerent  aalnre  of  the  fabric.  In  elolh  weatint,  tvo  different  kindt  of  yarn  tnler- 
tectln^eaeh  oiher  al  rifhi  an  tie*,  are  employed;  in  hoalery  only  one  ii  ved.  Ia  ibe 
twertlns  of  eloth,  ilripcd  at  drmiiy.  In  Ihe  cotton  or  kerwymere,  and  in  the  woollen  nian- 
nfadure,  Ihc  tiripe*  are  prodaced  by  rcTerfinf  tbete  yarni.  In  hnaiery,  where  only  one 
hind  of  yarn  it  Died,  a  timilar  eflecl  It  prodneed  by  revereinf  ibe  loop*.  To  rfleM  tbtt 
revertinc  of  the  loopt,  a  tecond  act  of  needln  it  placed  spon  a  rerlica)  frame,  ao  that 
the  benda  of  the  bookt  may  be  nearly  nnder  Ihoae  of  (he  common  needlei.  These 
^^^     ^  needlet  are  cant  inlo  tin  tnouldv,  pretty  timilar  to  the  Ibrmer,  but  more 

oblique  or  bevelled  towardt  the  poinl,  aS  tj  lo  prereni  obetnieiioBa  in 
workinf  ihem.  7*hey  are  abo  tcrewcd  lo  a  bar  of  iron,  (crnctally  lithtei 
than  Ihe  other,  and  tecnred  by  meant  of  platet :  Ihia  bar  h  not  Bied, 
bat  bai  a  pirot  in  each  end,  by  meant  of  which  the  bar  may  hare  a  kind 
oroacillalory  mDiion  on  theie  pleot*.  The  iwoframet  of  iron  tnrpon  ihit 
bar;  Ihal  in  which  U  oacillalei  beins  nearly  errlical,  bnt  inclined  a  liitle 
(owardt  Ihe  oiher  needlet.  Fig  fl!,  which  ft  a  proEle  e1eTatii<n,  will 
leree  to  illntlrate  ihe  relalire  petition  of  each  bar  to  the  other.  The 
I  lower  or  horizontal  frame,  Ihe  end*  only  of  which  can  be  teen  hi  fig. 
'  76S  under  a  a,  appeara  in  profile  (a  fig,  779,  where  il  it  diitin^aliri 
by  d.  The  Tcnienl  fVame  at  a  it  attached  to  thb  by  tvo  crnlre  screws, 
which  serve  as  joinli  for  it  to  more  in.  On  the  top  of  Ihia  frame  is  the 
rib-needle  bar  ■(  /,  in  figi.  762  and  77S,  and  one  needle  it  repreiwatrf 
in  ;ljc.  77!  at  /.  At  ;  it  a  small  pretser,  to  thnt  the  barbi  of  Ifcc  nb- 
Bcedlet,  tn  the  tame  manner  at  the  larje  one  does  those  of  the  frame. 
At  h  it  one  of  the  fiame  needles,  to  tbow  the  relallTe  postimn  nf  Ihe  one 
•el  10  the  other.  The  whole  otT  the  rib-bar  is  not  Sited  with  needles 
lite  Iha  olheri  for  here  needlet  are  only  placed  where  ribs  or  ctrrpe* 
■n  U)  b«  Amcdt  tke  lalanab  being  Ulel  ap  wilk  bkak  kad^  Aat  k 


M  n7i  wItt  wckUcrOiewaiealiape  at  Ihe  othera,  but  vitfaoni  nn^Fij  bein;  fflcrel; 
deaiBned  lo  flJI  Ihe  bar  tnd  prrMrve  Ihe  internals.  Two  imall  hnndlea  depenj  rron  iba 
Btfdie  bar,  br  which  the  osc91atorT  molion  apon  ihe  anper  eenlret  is  ([irea.  The  ruini 
aDd  linking  niinian  ii  conmnnicated  lo  thii  machine  hj  chains  which  are  ■ilachcd  ic 
Iroa  (lidera  bekiv,  aail  which  are  wranpbt  bj  the  hosirr'a  hcd  when  necewarf .  The 
pmiure  lakei  place  puCIf  bf  Ihe  aclioii  of  (he  iniall  preseer,  and  paiily  bj  ihe  motion 
of  the  needlei  in  descraiting.  A  small  iron  dider  is  placed  behind  (he  rib-needles,  which 
lites  a«  thejr  deaeeod,  and  serves  (o  free  Ihe  loops  perfecll]'  fiom  each  olher. 

In  Ibe  wnvia;  ot  ribbed  hosiery,  the  plain  and  rib  courses  are  wron^hl  a.lematelr. 
When  the  plain  are  finished,  Ihe  rlb-needlei  are  raised  between  Ibe  olhara,  ba(  no  addi. 
tional  staff  is  supplied.  The  rib-Tieedle«,  loteneciins  the  plain  ones,  merely  lay  hold  of 
the  last  thread,  and,  by  again  bringing  it  tbroiigh  (bat  which  waa  on  (he  rib-needle  be- 
fore, give  i(  an  additional  looptns,  which  revenea  the  line  of  chaining,  and  rai«es  (he  rib 
abore  the  plain  intervals,  which  bate  only  reeeived  a  single  kni(ting. 

HOT-FLUE  ii  the  name  given  in  England  to  an  aparlment  heated  b;  stoves  or 
■team  pipes,  in  which  padded  uid  printed  calicoe*  aie  dried  bard.    Fig,  7TS  Tepreaenta 


Ike  ihnplert  ronn  of  neb  n  llae,  heated  Ly  (he  Terlieal  roond  Iron  stove  c,  fron  whnN 
top  a  wide  tqnare  pipe  proeeeda  upwards  in  a  sl<«hily  inclined  direction,  whkb  recelvei 
the  enrrent  of  air  heated  by  ihe  body  and  capital  of  the  stove.  In  this  wide  chnnaa 
ften  are  pnllaj^  *ith  estd*  or  tatid*  whiefa  au^CBd  b[  book^  and  Bonduct  lbs  ««b  W 
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Hm  HOT-FLDE. 

Cthco,  AxMi  &e  eBtnoee  >t  i,  where  the  opnmtiTt  nU,  to  Mar  Iha  poiBt  a,  maA  \mA 
•glin.  This  circuit  mar  be  repealed  oace  or  oftener  tilt  the  gooda  arc  peifecUj  diied. 
At  D  (he  driviog  pulle;  catineeled  with  the  main  ihall  ii  ihowo.  Near  tbe  fwl  oT  iba 
operative  is  Ibe  eandrof  or  reel  apon  vhich  the  Unitl  goodi  are  railed  in  an  eodleaa  web; 
"  ~it  their  ciieulaliop  in  the  hot-air  ehaanei  eaa  be  cxiatinaed  witliaat  ioteimplioa,  at 

a  of  the  appMttM  of  the  regular  hot-flae,  ai  il  i>  moaaled 
774  in   (be    moat    aeicntiSc  calico   WDrlca   of 

England,  thoae  of  Jaue*  Thomno,  £*q^ 
of  Pritnroae,  near  Clilberoe,  Laocashire. 
a  a  a  a,  il  an  arched  apartmetil,  nearlf  30 
Tanli  1an>,  b^  13  feet  hi|ih,  and    10  feet 
wide.      TbniBgb  about  one    hair  of  thii 
fallrrr   there   ia  a  hoiixanlal   flnor  isp- 
ported  on  archea,  above  which  ti  the  drieat 
(pace,  through  which  the  i!Dodi  are  finallr 
paucd  berore  thej  e*c*ite  (Vaa]  the  hol-floe, 
ader  the;  have  been  previonslf  etpoaed  lo 
the   bot  bat   Mmewhat  noiti   air  uT  ihe 
lower  compaitmenl.      A  lar^«  Koare  Soe 
covered  with  eait-iroo   plain   naa  akwf 
the   whole  bottom  oT  Ibe  itallerT.    It  i* 
divided    into    two    lok^    parallel    vaattt, 
whoae  aectiou  are  aeea  at  a,  a,  ;>;.  77^ 
covered    with    the  catl-iroo    plaiea  *  «, 
firoovedat  their  endtintooneanolher.  The 
thiehnen  cf  IhcK  platei  i«  inereaani  pro- 
grcMivelj  u  they  eooie  nearer  to  the  fire- 
place or  furnace.    There  are  dampert  which  regulate  the  draaght,  and  oT  coorae  the  heal 
of  tbe  itove.    ft  A  arc  ibe  air-paMagea  or  vent-hotea,  left  la  the  aide  walla,  and  which  bj 
meani  of  a  long  iron  rod,  Rionnled  with  iron  pUtea,  mar  be  opened  or  ckned  logetha 
to  any  degree,      h  h  are  (he  cait-iroa  aupporU  of  tbe  llnlied  bta**  rollen  which  guide 
the  p>Dd(  along,  aad  which  are  fixed  to  the  crow  piece*  repreaenled  hj  r  r,  fig.  774. 
J 1  are  iron  ban  for  lappoiting  the  tenlilalwa  or  fani  (aee  Ibe  fan  nnder  Podkdbt). 
Thc«e  fan*  are  here  eocloaed  witbia  «  wire  graling.      They  make  aboni  300  tarat  per 
minaie,  and  eipel  Ihe  moial  air  with  perTeel  effect.     ■  Imlieatei  the  poaitton  of  the  win- 
dowi,  wbich  eilend  Ihronghonl  the  length  of  the  bailding.    t  i*  a  gaa-tighi  jM,  placol  at 
the  aide  of  each  window  lo  inpplj  illnDination  Tor  night  work. 

The  piece  it  itrdcbed  along  the  whale  eitent  of  Ihe  gallerr,  and  mm  through  il  in 
Ihe  courae  of  one  minute  and  a  balTt  being  eipoaad  duui^  itt  paatage  lo  the  heat  of 
Zir  Tahr. 

^  fit-  77S,  A  ii  Ihe  iron  door  of  entrance  to  the  hol-flae  gallerri   al  i  ia  the  pad- 
ding  pacUne,  where  the  good*  are  imbned  wiih  the  general  mordaat.      The  apecd  ol 
TAB 


thii  machine  majr  be  varied  b;  meani  of  the  two  conical  drncucc,  which  drive  it;  atacc 
when  the  band  c  e  it  broughl,  bf  ill  forlu  and  adjusting  aciewi,  nearer  lo  the  narrav 
end  of  Ibe  l^wec  dmm,  Ihe  cylinder  npon  the  lame  tfaaft  with  ihe  lalier  it  driva 
quicker ;  and  vkt  teria.  Over  d  d  the  cord*  are  tbown  for  dnwing  Ihe  dram  meehaa- 
fam  iaio  gear  wilh  Ibe  maia  ttaaft  band,  r  r  S)  or  for  Ihrowiag  il  out  of  gear.  The 
paltejt  r  p  earry  the  bandi  which  tninamit  the  molioa  M  the  |iaddiag  machine.  A 
qliadiicat  dmm  exterior  lo  ihe  hot-flae,  covered  with  flaaDcl,  terrei  lo  receive  the  end 
oftha  tenet  efpieeet.  and  to  draw  then  Ihroagh  IhaapattaieaL    TUt  Bode  «f  drrtaf 


ft*  paddsd  caliooM  rtQofrei  fet  MKh  piaee  of  S8  jwdi,  S  pMntbof  cmU  far  tfaehimM 
wb«n  ■  fiui  i*  smptoyed,  and  bur  pooiwli  viiboat  It. 

HYDRATES ;  mre  compboDds  of  th*  oiide^  mHs,  ie.  vith  tnlei  ni  definitg  or  eqnirB- 
Uot  proportioDt.  Itiw  lUfeed  Kmo  oouiats  of  one  Btom  of  quick  lime  =  38,  +  one  •torn 
of -water  ^9,  of  vhidi  the  nun  w  87  on  tbo  hjrdrogen  icile. 

HTDRAULIO  PRESS.    See  Oil,  Pekm,  and  Steabuci. 

HYDSYODIC  AClT)-,{AinJtIIykio<iiqtu,¥T.-,EvSriod»ilur»,aerm.)aBaKdihimtA 
bf  the  corolrination  of  99'!1  jmita  of  iodioe,  uid  019  hydrc^D.  When  pure,  it  occun  in 
tfae  gaaeou*  slate,  bot  it  combioei  witli  water,  liko  the  hydrochloric  or  muriatic  add  gaa, 
intn  a  liquid  add. 

HYDBOCHLORIO  ACID ;  the  new  chemical  name  of  muriatic  acid,  which  see. 

EYDROQEN ;  (Eng.  and  Fr.;  Wtutntlof,  Oerm.)  an  uTidecompoaiided  gaHtoni  body; 
the  liehteit  of  all  poouarable  matter,  whose  examinaCioD  belongs  to  chemietry. 

HYDROMETEk;  an  instrument  for  ascertaining  the  tpecifie  gravitiei  of  liqnidi. 
Banmj'a  hydrometar,  which  i«  much  lued  in  Franca,  and  other  cauntrieii  of  the  contment 
of  Europe,  when  plunged  in  pure  water,  at  the  tetppemlure  of  S8°  Fahr^  iiiarbi  0  upon 
ita  icale ;  in  a  aolation  containing  IS  per  cent,  of  eommoD  aalt  [cblortde  of  sodium),  and 
85  of  water  by  WMght,  It  marks  IS"  ;  ao  that  each  degree  is  meant  tu  indicate  a  density 
oorresponding  to  one  per  cenL  of  that  salL  See  AaEonmx,  fiir  eomparatire  tables  <« 
hydrometers. 

HYDBOSULPHURETS ;    chemical   compoonda   of   bases   with    sulphnratted  by- 

HYMEKCEA  COURBARIL ;  a  tree  growing  in  Bonth  America,  flrom  which  the  renn 
mnimi  aiudes. 

HYOaCIAUnS  NIOER.  Henbane  is  a  plant  nsed  in  medicine,  from  which  Dlixteni 
chemistry  hij  exttaeted  a  new  crystalline  vegetable  principle  called  Ayoseiomiiu,  whidi 
■■  very  poisonous  and  when  applied  ia  solution  to  the  eye,  deteimines  a  remarkable 
dilatation  of  the  pupil ;  as  btllaaonna  also  does. 

HYPOStJLPHAT^ ;  HTFosin.FHiTia ;  aaline  compoonda  of  the  byposnlphnrie  or 
hyposulphuroue  acid  with  basest 

HYPEROXYHURIATES  ;  tbe  old  and  inoorrect  tuune  for  OaioBAns; 

HYPOSULPHATE  of  soda.  Pure  erysialliied  carbonate  of  soda  Is  dried  as  mach 
aa  pooaible,  and  reduced  to  a  fine  powder;  1  lb.  of  it  is  then  mixed  with  10  ozs.  of  flowera 
of  sulphur,  and  the  mixture  is  beated  in  a  glass  or  porcelain  dish,  gradiialty,  nntjl  the 
■nl^r  melts.  'Hie  mass  which  cakes  together  is  kept  at  this  temperature  and  i* 
dinded,  stirred  and  mixed,  in  order  that  each  part  may  t»  brought  into  oootact  with  the 
atmoei^ere.  The  eulphnret  of  eodiom  formed  passes,  under  these  circumslances,  by  the 
abaorptioD  of  oxygen  from  the  atmosphere,  with  a  slight  incandescence,  eradually  into 
snlphile  of  soda.  It  is  disaolTed  in  water ;  filtered,  the  liquid  immediately  boiled  with 
flowers  of  eulphnr;  the  filtered;  nearly  colourless,  strongly  concentrated  liquid  affords 
bypoaolphate  of  soda  in  very  pure  and  beaatiful  crystals,  and  in  large  quantity. 

When  the  mixture  is  heated  too  quickly,  some  sulphur  is  easily  burnt;  there  then 
ramaiDB  a  portion  of  undeeomposed  carbonate  of  soda,  which  contaminates  the  hjpoaul- 
I^ite  in  the  first  crystalliiation,  but  which  may  very  readily  be  separated  from  it. 

HYPOSULPHITE  OP  SODA.  This  salt,  so  exlsnsivclv  used  in  the  practice  of 
Dtffuemoti/ping,  may  be  easily  prepared  in  quantities  by  the  following  pnness : — Mis 
cos  pound  of  finely  pulverised  ignited  carbonate  of  soda  with  ten  ounces  of  flowera  of 
■olphor,  and  beat  tbe  mixture  slowly  in  a  porcelain  dish  till  tha  sulphur  melts.  Stir  the 
flised  mass  so  as  to  eipoee  all  its  parts  freely  to  the  atmosphere,  whereby  it  passes  from 
the  state  of  a  sniphuret,  by  the  abeorplion  of  atmoapherical  oxTgen,  into  that  of  a 
anlphite,  with  tbe  phenomenon  of  verj  slight  incandoacenoe.  Dissolve  in  water, 
filter  the  solution,  am)  boil  it  immediately  along  with  Sowers  of  sulphur.  Tlie  filtered 
oonecntrated  saline  liquid  will  affiird,  on  cooling,  a  large  quantity  of  pure  and  beauUfid 
crystals  of  hypoanlphite  of  soda. 


I.  4  J. 

JACE,  called  also  Jatt  in  a  box,  and  handjaei,  is  a  portable,  mecbanical  instnuneii^ 
oonfiating  of  a  rafk  and  pinion,  or  a  pair  of  daws  and  ratdiet  bar,  moved  by  a  winA 
handle  for  raising  beavr  wei^la  a  Httle  way  off  the  ground. 

JACK  and  JAOE-SmEERS,  are  parts  of  a  stocki^  frame.    See  Hotmi. 

JACE-BAOK,  la  the  Unrest  jack  of  the  brewer. 

JAOQUAKD.     A  peculiar  and  most  ingenious  mechanism,  invented  by  H.  Jaeqoan 

«l  l^otia,  to  be  adapted  to  «  ulk  or  mislin    loom  fbr  enpaneding  the  employnwnt 

fl  PI 
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the  order,  *ii<l  at  the  time  ilwirifd  bj  the  tsitw.    Tbii  nUn  evidently 

Uttie  eomplicatiuD  in  the  uuehioe,  wbaa  tlx  deHgn  wu  ricblj  Ggur«d ;  but  the  ftp) 

o(  Jicqutrt,  which  aubjecta  thu  muiisuTre  to  *  rrguUr  mecbuiait  opentioo.  aiui  < 


iD|^  pvdal  put  in  sdioa  bj  tbe  veaver's  feet,  wu  gmerall^  idapted 
woo  after  it*  inTcaliufi  in  1800.  Erer;  ooouDun  loom  ii  nuaceplihle  of  receiriog  Ihii 
beBiitiCul  ippeadige.  It  ooets  in  Frutce  ZOO  fruidi,  or  Si.  iterliog,  and  a  little  mure  ia 
tfaie  cnuaCry. 

Fig.  778.  M  >  front  aletttioD  of  thii  medwonni,  rappcaed  to  be  let  down.  Fig.  ITl. 
a  >  rroH  neetioa,  ihnvn  in  JU  higtieat  puhioo.  tfg,  77B.  Ifao  mum  •ectioi  u  the  pre- 
cediOjj,  but  •ecn  io  it*  lover  poMlian. 

A,  i»  the  fixed  put  of  the  frame,  eoppueed  to  Fnrin  a  part  of  the  nrdioaiy  Inom  ;  tbcra 
■ra  tvo  uprighti  of  wood,  with  two  erou-bon  uniting  them  at  their  upper  cndii,  and 
leaving  an  interval  c  g  between  them,  to  place  and  work  the  moraUe  frame  a,  vibrating 
round  two  flzed  point*  a  a,  jdaeed  lataraJly  appoaite  eadi  other,  in  the  middle  of  the 
■pacezy,  ^.  77a, 

o,  ii  a  piece  of  irto  'with  a  peculiar  curvature,  aeen  in  front,  fy.  '178^  and  in  profile; 
JIgM.  777.  and  TT8.    It  la  ftted  m  one  itide  upon  the  upper  croaa-bar  of  the  frame  a,  and 


iodined  curvilinear  anaee  c,  tertDinatnl  below  bj  a  uoiicirela; 

D,  ii  a  ■quara  wooden  axis,  movable  upon  ilwtf  round  two  iim  pii 
two  enda :  whidi  azia  oocupiai  tbe  botlnm  of  tbe  movable  frnme  a.  Thi 


the  other,  to  the  intermediate  croaabar  6  of  the  aame  frame,  wberi 
'  curvilinear  anaee  c,  terminated  below  ti 
■quara  wooden  axis,  movable  upon  il 
I :  whidi  azia  oocupiai  tbe  botlnm  of  tbi 
re  aiia  are  piaroed  with  three  round,  equal,  trulj-boraj  bolea.  arranged  in  a  qnio- 
.  Tha  teeth  a,Jh.  780,  are  alack  into  each  (ace,  and  correapond  to  holaa  a,  jfo,  7St, 
made  in  the  card*  which  omatitnle  the  endleaa  chain  fur  the  healda;  ao  that  in  the  aoe- 
ceative  applieation  of  the  card*  to  each  face  of  the  aqiiare  aiia,  the  bole*  jnerced  in  oae 
cvd  ma^  alwaja  fall  opnoeite  to  thoae  pierced  in  tbe  olber. 

'TThi  ngbl'haod  end  dI  tbe  aquara  axia.  of  which  a  aeclion  ia  ahown  in  dooble  ria^ 
Jiff,  779.,  oarriea  two  aquara  platei  of  sheet  iron  d,  krpt  parallel  to  each  other  and  a  little 
apart,  by  four  i|Nndlea  >,  pBuad  oppoaite  to  the  eomera.  Tbi*  U  a  kind  of  lantern,  ia 
whoee  rpindlea,'  the  hoolu  uf  the  levere  fj",  turning  round  fixed  poinla  g  </  beyond  tbe 
right  hand  upright  i.  calrh  hold,  either  above  or  ttvlnw  at  tbe  pleaiure  of  the  weaver, 
according  a*  ha  loerely  puUa  ot  let*  go  the  cord  a,  during  the  vibratar;  nio*cmeot  of  tfaa 

■  ia  a  piece  of  wood  abaped  like  a  T,  tbe  atem  of  whidi  prolonKed  opwardi,  peeaea 
freely  through  tbe  croaa-bar  i,  and  through  the  upper  croaa-bar  c*  the  frame  i.  wbidi 
aervBi  a*  guide*  to  it.  The  head  of  the  T  piece  being  allied  tuceeaaively  a^nai  the 
two  ipindTea  >,  placed  above  in  a  horiiontal  poaitioa.  Brat  bj  ita  weight,  and  IMD  by  the 
■piral  apring  A,  acting  from  above  dowaward*.  keep*  the  Muare  axi*  id  ila  pudlion,  while 
it  penniu  il  to  turn  upon  itaelf  in  the  two  direction*.  Itt*  name  pm*  i*  given  to  the 
aaaembUga  of  all  tbe  piecea  which  compoM  the  movable  frame  a  a. 

r  ia  a  croaa-bar  made  to  move  in  a  vertical  direction  by  nuana  of  the  lever  s,  in  tk 
DOlche*  or  groovea  i,  Ibnued  within  the  fixed  upright*  a. 

H,  ia  a  picoe  ot  bent  iron,  fixed  by  one  of  ita  endi  with  a  nut  and  acrew,  npm  the  erOM- 
bar  r,  out  of  the  vertical  plane  of  the  piece  o.  Ita  Mber  end  carriea  a  h'ictioo  roller  j, 
wblcli  working  in  the  curvilinear  apace  t  uf  tlie  piece  a.  furco*  Ihia,  and  Donaequsntl;  the 
frame  i,  to  i^ede  frum  llie  perpcnilicular,  or  to  returu  (o  it.  according  aa  the  croaa-bar  r 
i*  in  the  top  or  bottom  of  iU  ruune,  a*  ahown  \nfigt  111.  and  778. 

I,  cheek*  of  aheet  iron  attarlied  on  either  tide  tu  Ibe  croaa-bar  r,  which  acrvea  aa  a  mtt 
to  a  kind  of  daw  x.  competed  here  of  eight  email  metallic  bare,  aaeo  ia  aectioa  j^  77T> 
and  778.,  and  aa  a  greater  acale  in  ^.  780, 

1.  upright  akewera  of  irun  wire,  whoae  tope  bent  down  bnok-wiaa  nalurally  place 
themaelve*  over  the  little  ban  K.  Tbe  bottom  of  tbeiw  aplndle*  likewiae  booked  in  the 
aame  direction  aa  (he  upper  one*,  embrace*  amall  wooden  ban  I,  whoae  office  ia  to  keep 
them  in  their  reapective  place*,  and  to  preveet  tbem  (rum  twirling  round,  ao  that  (ha 
uppeTmott  book*  may  be  alwjva  directed  towanla  tbe  small  metallic  bare  upon  whid 
they  impend.  To  these  booka  from  below  are  altarhed  atringa.  which  after  having  cmaaed 
a  fixed  buard  m  h,  pierced  with  correHraoding  bole*  lur  ihia  pgrpoae,  proceed  next  to  b* 
attached  to  the  thread*  of  the  bo^  Jeatined  to  lift  die  warp  threads,  x  x.  bcrinaKal 
■pindlea  or  oeedlea,  arranged  hers  m  eig^t  aeveral  rowa,  ao  that  eadi  ^iodle  correapomb 
botli  bcriwotallT  and  vertically  lo  each  of  the  hole*  pierc«d  ia  the  four  taee*  of  the 

Suare  axia  h    There  are  therefore  a*  many  uf  theie  apindle*  •«  there  an  bole*  in  «•• 
the  fiue*  of  tbe  aqoare. 
F\ff.  7S1.  rapraaenta  mw  of  thcae  bocixcotal  apiiMllaa.    t*  ia  M  <>r<iat  Ifann^  wUch 
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tbe  corrMpoDdine  Tcrlicsl  akever  puaes.  a  aootber  elonga^d  eyelet,  Ibrongh  -whith  > 
rmall  fixed  »pinilT«  psMes  to  wrve  u  a  guide,  hut  vhidi  does  nnl  bindi^  it  n^m  motiw 
lenphwiie,  vilhin  the  limits  of  tbe  length  of  the  ejeleL  p,  rnrnll  spiral  ■prinp  plmo 
in  each  bole  of  iba  caiw  q  J-Jv-  "^^^^  ^liey  >erve  the  pnrpow  of  bringing  bade  to  IM 
pTimiliTe  poaitiou  every  CurreBpondli^  oeedle,  at  looa  ai  it  ceasea  to  prew  upon  it. 
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781  , 

_t  the  p1u>  of  the  apper  rov  of  boriionlil  needlei.    FJg,  IBS.  i>  » 

._^ ,.  __«  indltu  chimi,  formed  wiui  perforated  c«ni«,  which  are  nude  to  circaUte 

JT  trkTri  by  the  roUtion  of  the  iliaft  d.    In  tbia  moTement,  mch  of  the  perforated  card*, 
whoM  puiliMi,  farm,  uid  iiumber,  are  determined  bj  tbe  operation  of  lyin^Qp  of  the 
warp,  comes  to  b*  applied  id  locceMion  igatnit  the  four  tkeee  of  the  tquate  axu  or  itant, 
18S  1SS 


leaiinfc  open  the  cnrrrtponding  bol««,  and  corering  thoM  upon  tbe  boa  of  the  »m,  wbkfa 
hire  no  correepotidiDg  nolet  upon  the  card- 
Now  let  \u  *uppoee  mat  Idc  prui  ■  is  let  down  into  the  vertical  position  shown  ii 
Jif  ^''S !  then  the  card  applied  aiaijiat  the  left  (kce  or  Ibe  aii*,  leaves  at  rest  or  un- 
touched the  wfaole  of  IKe  horiiontaj  spindles  (skewers),  whose  ends  correspond  to  these 
holes,  bm  pushes  back  those  which  are  opposite  to  the  unpierced  pari  of  the  card  j  iherebr 
tke  eorre* ponding  upright  skewers,  3,  fi,  6,  ta9  B,  Tor  eiample,  pushed  out  of  the  perpen- 
idicular,  unhook  themselves  fh)m  above  the  bars  oT  tbe  daw,  and  remain  in  their  pUee, 
when  Ibis  daw  comes  to  be  raised  br  means  of  the  lever  a  ;  and  tbe  skewers  1,  2,4,  aad 
7,  which  have  remained  hooked  on,  are  raised  along  with  the  wsrp  threads  attached  to 
Uera.  Then  b;  tbe  passaiie  acrossor*  sholortfaecolor,  as  well  as  a  shot  of  the  coBuiNa 
weft,  and  a  stroke  of  the  laj  after  shedding  the  waip  and  lowering  the  preM  a,  an  elenml 
or  point  in  the  pattern  is  completed. 

The  roUowing  card,  brought  round  bj  a  quarter  revolution  of  the  axis,  finds  all  the 
needles  in  their  first  position,  and  as  it  is  necessarily  peifoiated  dLfTerentlir  fnnp  the  pr«- 
■ieding  card,  it  will  lift  another  series  of  warp  threads;  and  thus  in  succession  Tor  all  tbe 
other  cards,  which  compose  a  complete  STStem  of  a  figured  fallem. 

This  machine,  complicated  in  appearance,  and  which  requires  some  pains  to  be  under- 
Mood,  acli  however  in  a  verj  simple  manner.  Its  whole  play  is  dependant  npon  tbe 
movement  of  tbe  lever  o,  which  the  weaver  bimselT  eaute*  lo  rise  and  fall,  b;  means  cf 
a  peculiar  pedal ;  so  that  without  the  aid  of  an;  penon,  after  the  piece  is  properly  read 
in  and  mounted,  he  can  execute  the  most  complex  patterns,  as  easily  as  he  couU  wean 
plain  goods ;  only  attending  to  the  ordei'  cf  bit  weft  yams^  when  these  happen  to  be  of 
MiSerent  colors. 

If  tome  warp  yarns  shoald  happen  to  break  without  Ibe  weaver  observing  tbem,  «c 
■hoold  he  mistake  bis  colored  shuttle  yarns,  which  would  so  lar  disfigure  the  patten, 
be  must  undo  his  work.  For  this  purpose,  he  make*  use  of  the  lower  bodied  lever  ^, 
whoae  purpose  is  to  make  the  chain  of  tbe  caid  go  baekwanls,  while  wording  the  loom 
a*  usail,  withdrawing  at  each  stroke  the  shot  both  of  tbe  groond  and  of  the  figure.  Tke 
weaver  is  the  more  subject  lo  make  mistakes,  as  tbe  figured  tide  of  the  web  is  dovrawaids, 
and  it  uonly  uriib  the  aid  ofa  bit  of  looking-glass  that  be  lakes  a  peep  of  his  work  fren 
lime  lo  lime.  The  upper  surface  exhibits  mnely  loose  thread*  in  different  points,  sccord- 
ing  as  the  pattern  requires  them  lo  lie  upon  tbe  one  tide  or  the  other. 

Thus  it  mast  be  evident,  that  such  a  nnmlier  of  paste-boerds  are  to  be  provided  aad 
Bounled  as  equal  the  number  of  throws  of  tbe  shuttle  between  the  beginning  and  end  of 
•ay  figure  or  design  which  is  to  be  woven ;  the  piercing  of  each  paste-board  iodividDaUr, 
Wiil  depead  npon  tbe  arrangement  of  the  lifting  rwb,  and  their  connexion  with  tbe  wniy, 
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Ibit  Ibe  hoUi  come  ritetl;  oppnite  to  tbe  endi  of  tbe  needles  i  lot  this  purpote  two  Urge 
faalei  are  m&de  at  ihe  ends  of  ihe  paate-boardi,  vbich  rail  apoa  conical  painti,  by  which 
means  Ihe;  are  made  w  register  correctlr- 

It  will  be  hence  leea,  thai,  accordiog  to  the  length  of  tbe  figure,  «o  tcnit  be  the 
number  of  pssce-boaids,  which  may  be  readil;  displaced  so  as  lo  remount  sod  pmdnce 
Ihe  figure  in  a  lew  minules,  or  remoTe  it,  or  replace  it,  or  preserTe  the  figure  for  future 
use.  The  machine,  of  course,  will  be  naderslood  to  coDiisl  of  many  sett  of  the  lifUng 
rods  and  needles,  abown  in  the  diaiiam,  as  will  he  perceived  by  obcerTing  the  dispmiliiHi 
of  the  holes  in  the  paate-board;  ihnae  holes,  in  order  Ihst  they  may  be  accuntelj 
distributed,  are  to  be  pierced  frum  ■  ganse,  ao  that  not  the  slighteit  Tarialiou  ihall  tales 
place. 

To  form  (heae  eard-elips,  an  ingenious  apparatas  it  employed, by  which  the  proper  iteel 
pnnehea  required  for  tbe  piFrcing  of  each  distinct  card,  are  placed  in  iheir  relalJTe  ailua- 
tioni  preparalDry  to  the  operation  of  piercini,  and  also  by  its  means  a  card  may  be  punched 
with  any  number  of  hole*  al  one  operation.  Iliit  disposition  of  tbe  punches  is  eflected 
by  means  of  rods  connected  to  cords  diiposei  in  a  frames  in  Ihe  nature  of  ■  false  simplei  - 
on  which  Ihe  pattern  of  the  work  to  be  perfol;ied  is  first  read  in. 

These  improved  pierced  cards,  slips,  or  paale-boards,  apply  to  a  weaving  apparatnit 
whieh  is  lo  arrang^  that  a  figure  ID  be  wronghl  can  be  extended  to  any  dislance  along 
Ihe  loom,  and  by  that  means  the  loom  is  rendered  capable  of  producing  broad  figured 
works ;  having  the  Ions  lever  □  placed  in  snch  ■  situation  that  il  oSard*  power  to  iba 
foot  of  the  weaver,  and  hj  this  means  enabtei  him  lo  draw  the  heaviest  morinlures  and 
Bgnred  works,  without  the  assistance  of  a  draw-boy. 

The  machinery  for  arrangini  the  punches,  consists  of  a  IHme  with  (bnr  nprighl 
ttandaids  and  cross-pieces,  whicb  conuins  a  series  of  endlen  cords  passing  under  ■ 
wooden  roller  al  bottom,  and  over  pulleys  at  Ihe  lop.  These  pulleys  are  moDnlrd  cm 
ulei  in  two  frames,  placed  obliquely  over  the  top  of  tbe  standaid  frame,  wnieh  pDlkj 
ftames  eonstitnte  the  table  eonunonly  used  by  weavers. 

In  order  belter  to  explain  these  endless  cords,  jSg.  TSt  represents  a  single  endleat 
cord  1,  1,  whicb  is  here  idioWB  io  operation,  and  part  of  another  endlesa  cord  2,  !,khowii 
stationary.    There  must  be  as  many  eadlen  eoid* 
in  this  frame  as  needles  in  the  weaving-loMD.    a  ii 
the  wooden  cylinder,  revolving  npon  it*  axia  at  Iba 
lower  part  of  the  standards;  bb,  the  two  pulleys  of  the 
pulley-frames  above,  over  which  the  individiwl  end- 
less cord  passes  j  c  il  a  small  traverse  ring.  To  eack 
of  these  rings  a  weight  is  suspended  by  a  tingle  thread, 
for  ihe  purpose  of  giving  tension  lo  the  endless  cord. 
(2  is  a  board  retemhling  a  common  comber-bar,  whieh 
'   '  '  "  ''le  erosa-bara  of  the  atandard  frame, 
h  holes,  in  silnation  toi  number, 
e  perpendicular  Ihreadt  that 
pass  through  ibem;  which  board  keeps  the  threada 
distinct  frocn  each  other. 

Al  t,  Ihe  endless  cord  passes  throngh  tbe  eyet  of 
wires  resembling  needles,  which  are  conlained  in  a 
wooden  box  placed  in  fronlof  the  machine,  andlhown 
in  this  Ggnre  in  leetlon  only.  Thete  wiresare  called 
the  putich-pnitelOTi !  ihey  are  guided  and  tupported 
by  horiionlal  rods  and  vertical  pint,  Ihe  tatter  of 
whieh  pass  through  loops  formed  al  the  hinder  part 
of  the  respective  wirei.  At  /  are  two  bDriiontol 
rods  extending  Ihe  whole  width  of  the  machine,  for 
Ihe  purpose  of  producing  Ihe  cross  in  Ihe  coidsi  g 
it  a  thick  brats  plate,  extending  along  in  front  of  ihe 
^^^^  machine,  and  lying  eloie  lo  the  box  which  holds  tbe 

pmKh-prvjtctori ;  this  pi  ate  ,g,  shown  also  in  section,  is  called  the  yiuwA -A  n/der ;  it  eontaini 
tbe  tame  number  of  apertures  as  tbere  are  punch-projeclon,  and  disposed  so  tl  to  corres- 
pond with  each  other.  In  eaeh  of  these  apertures,  there  is  a  punch  for  the  purpose  of 
piercing  ihe  canls,  slips,  or  pasteboards  with  holes;  A  is  a  Uiick  ttcel  plate  of  Ihe  same 
tixe  at  g,  and  shown  likewise  In  teclion,  corresponding  alto  in  its  number  of  apertures, 
and  their  ditpocition,  with  ihe  puneb-projeetort  and  the  punch'holder.  Thii  [date  A,  i« 
called  the  pnuA-rtctivtr. 

The  object  of  Ibis  machine  is  to  tnuufer  such  of  Ihe  punches  as  may  be  required  for 
piercing  any  individaal  card  from  the  punch-holder  g,  iaio  the  punch-receiver  A;  when 
ihej  will  be  properly  situated,  and  ready  for  piercing  the  individual  card  or  slip,  with 


a  IB  a  Doaru  retemniin 

Jit  supported  by  Ihe  er 
and  is  pierced  with  h 
corresponding  wilh  tl 


..jogic 
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^  aoch  tiolet  m  b«Te  b««n  read  In  a|n«  the  machJnc,  and  an  itqnired  for  permittbig  Ac 
v*r|i  thmdi  to  be  wiihilrivo  in  the  loom,  when  Uil*  wrd  li  brouflil  sgainit  (he  endi 
•r  Ihe  nenllet.  The  prucett  or  traoi(brriii(  ihe  patlern*  to  the  punche*  will  be  effected 
!•  the  Ibllawinf  manaer. 

The  iwtiern  ii  lo  be  rewl  in,  tecocding  lo  the  ordinary  mode,  as  in  a  Tabe  limple. 
Upon  (be  endleu  cordi  below  the  roJi/,  and  paraed  ander  the  revulvin;  woodeo  ejUadet 
«,  to  a  laSlcient  heifhl  fbr  ■  permn  in  fronl  oT  the  machine  to  reach  eonTeaienilf.  He 
there  takrt  Ihe  upper  Ihreaili  of  Ihe  pattern,  called  Ihe  Uard,  and  drawt  Ihem  lorward 
•o  ai  lo  introdnee  a  (tick  behind  the  cord*  Ibus  advanced,  a*  shown  hj  doti,  for  the  pur- 
poie  at  krepinf  them  teparale  rrom  Ihe  eordt  which  are  not  inteoded  lo  be  operated 
vpoo.  All  Ihe  pDneh-projeelon  which  ore  connected  with  the  cunli  brought  forwan^ 
will  be  lhu«  made  to  pan  ihrongh  ibe  corrMpondinf  aperturei  of  Ihe  panch-holdef  g, 
and  bf  (his  ineani  will  prcgeet  the  pnnchei  oat  at  Iheae  apeituret,  into  corretpondia^ 
apertnrci  of  the  paneh-receiTer  A.  The  punches  will  now  be  properly  acraDsed  Cat 
piercinf  Ihe  reqnlred  holei  on  a  cani  or  (lip,  which  ia  to  be  effeeiii]  in  the  foUawtag 
Banner, 

Remove  (he  paneh-receiven  Itwa  (be  Ihnt  of  Ihe  machine ;  and  having  placed  one 
tt  ihe  alipa  of  caid  or  paiteboard  between  (he  two  Ibkling  plitet  of  metal,  eomplelelj 
pierced  with  holes  eorretpondini  lo  the  needln  oT  the  loom,  laj  the  puneh-reeeiver  apua 
Ihote  pcrtbraled  plalo;  to  which  it  nnst  be  made  to  fit  bf  mortiKi  and  blocki,  the 
«B(ting  parti  of  Ihe  pnaehei  bring  downwanl*.  Upon  the  back  of  the  pu neb-receiver 
b  then  lo  be  placed  a  plate  or  block,  iludded  with  perpendicular  pint  eorTciponding  U 
the  above  detcribed  halea,  Into  which  the  pint  will  fiitl.  The  plate*  and  (he  blodu  tbnt 
laid  together,  are  lo  be  placed  onder  a  prea*,  bj  which  meant  the  pinl  of  the  block  will 
be  made  to  paai  throuth  Ihe  apertures  of  ihe  ponrh- receiver ;  and  wherever  the  punch 
ba*  been  depoilted  in  the  receiver  bf  the  above  proceu,  Ihe  lald  panehei  will  be  Tarced 
Ihttwgh  Ibe  slip  of  pwteboard,  and  [uerced  with  laeh  bote*  u  are  required  for  piodaeiaa 
tba  Agored  deaign  in  the  loom. 

£acb  eu4  being  ibn*  pierced,  the  poBeh  rctilver  I*  returned  to  ft«  place  In  &«al  of 
Ihe  machine,  and  all  the  punche*  forced  back  again  into  the  apeiluiei  of  lie  punch 
balder  ai  at  Oral.  The  next  ael  of  cordi  ii  no*  drawn  foivard  b;  the  next  btard,  a: 
above  detcribed,  which  tends  onl  the  funek-jirojKlori  a*  before,  and  difpoee*  thi  punclm 
la  (be  punch -receiver,  read]'  for  the  operation  of  piercing  the  ant  card.  Tbe  proeen 
heinf  lhn<  repealed,  the  whole  patiem  i!,  by  a  number  lit  opeiBiioiw,  traniferred  lo  the 
panche*,  and  anerwards  lo  Ibe  cards  or  slipr,  ai  above  described. 

JADE,  Bie-atone  iNiphril;  CtTatmiit,  Fr.),  i*  a  mineral  commonlr  of  ■  greewab 
Ml»r,  oootpacl,  and  of  a  fall;  luitre.  Bpee.  Grav.  a-9B  |  tcratche*  flat*,  i»  Terj  lovgk  i 
ht««  into  ■  white  enamel,  lit  copitiluentt  are,  silica,  BO'S;  alamina,  lOi  majtne^llj 
•lyde  of  inn,  6-50 ;  <ajit  of  chrome,  0-09 ;  water,  S-T6.  It  comn  from  China,  ii  nsed 
■iiw|   rade  nation*  lor  making   balehets;  and   ia   auieeplible  <f  being  cat   icto  any 

JAPANNING,  h  a  Und  of  vamivblng  or  lackering,  practised  with  eicelleBce  by  Ac 
Japanese,  whcBce  ihe  name.    See  VAnniiH. 

JAEO^Eft  (Jsipi  caladcint.  Ft.  ;  Jaipii,  Germ.)  1*  a  (nb  species  of  calcedi«y  qnan^ 
at  which  there  arc  five  varieties.  I.  The  Egyptian  red  and  brown,  villi  ring  or  tendril. 
■haped  delinealions.  2.  Striped  jasper.  3.  Porcelain  jsiper.  4.  Common  jasper.  B. 
Agate  jasper.  The  prettietl  specimen*  are  cot  for  seals,  and  for  the  iDicjVu-fcmd*  cf 
Jewellerf  omamenti.    Bee  LAriDiiRT. 

ICE-HOUSE ;  (aiariirt,  Fr. ;  Eitha%$,  Germ.)  Under  the  article  Fkeii;<o  I  bare 
eniimer«ied  the  diOercnt  arlifictal  melhodi  of  prudacing  eoM.  But  for  the  nsea  of  cm- 
mon  life,  in  these  climates,  the  most  economical  and  convenient  means  of  refrigeralioB  ia 
hot  weather  may  be  procured  by  layhi;  up  a  store  of  ice  in  winter,  in  snch  circnmil«Dttt 
a*  will  preserve  it  solid  durini  summer. 

An  ice-house  should  not  be  reenrdrd  as  an  olijecl  of  mere  iMnry,  for  pleaung  the  pal- 
Btet  of  gourmands  with  iced  creams  and  orgeats.  In  Ihe  soulhnn  connlriF*  of  Eanipe 
ft  is  considered  among  people  in  easy  cireuinttancn  as  an  indispensable  appendage  lo  a 
GOanlry  mansion.  Daring  Ihe  Dog-daf  s,  eipeciilly  at  those  prrkids  and  in  (hose  dia- 
trie(s  where  the  iJrocto  blowr,  a  lassitude  and  torpor  of  mind  and  body  snpervene,  with 
iodiaeslion  or  total  ks*  of  appetite,  and  somelimes  dysenteriei  i-.ich  are  obvioaslj  oe- 
casloned  by  the  excessive  heal,  and  are  to  be  prcvrnled  or  counlei  acted  chiefly  by  tbe  ate 
of  cold  beverates.  By  giving  (one  lo  the  stomach,  iced  drinks  tmmedialely  reslore  the 
fnnetioaa  of  the  nervons  and  muscular  syMems  when  they  are  lantuidj  while  Ibey  enable 
persona  in  health  lo  endure  withoni  much  inconvenience  an  almotphere  so  close  and 
•oltry  as  wontd  be  inlolrrsble  wtlhont  this  remedy.  Ice-honses,  moreover,  aSbrd  lo 
eoBDtry  gentlrmen  a  great  advantage  in  enabling  Ihecn  lo  preserve  Ibeir  fish,  butcher 
meat,  dead  poollry,  and  game,  which  woald  otherwise,  in  particular  stnles  of  Ihe  wratha. 
immediately  spoil.      Considering  at  how  lilUe  expense  and  :"«ble  an  ice-honte  can  b) 
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(sutraetfd,  il  li  nirpriiui)' that  inTrmprcobie  hgoitaiion  m  the  country  ihonld  not  htTs 
one  aLiieht^  to  it.  Tbe  limplc^'t  and  rootl  Kinitiflc  form  is  »  double  cnne,  that  is,  iwo 
Mnn  joined  bate  to  bue  ;  ihe  one  b«inR  of  slunei  or  brickwork,  lunk  under  ground  with 
ill  apei  at  Ihe  bottom,  into  which  the  ice  is  rRmmed  ;  the  olhcr  being  a  conical  toof  of 
earpmLry  eovered  wiih  thsich,  and  pointed  al  lop.  Tlie  entrance  should  be  plscrd  always 
OD  Ibe  north  side;  it  rbould  consist  of  a  corridor  or  porch  with  double  doors,  and  be 
serecacd  from  (he  snnbcami  by  a  Finell  phrohber;.  Sach  sre,  in  general,  the  principles 
njion  which  an  iee-honse  shonkl  be  rormcd;  but  they  will  .t>e  better  nnderslood  by  the 
following  eipUnaiion  and  figure. 

A  dry  ssndy  foil  ihoulil  be  selected,  and,  if  possible,  a  spot  ihellered  by  s  clifTor  other 
Mlural  barrier  from  the  dirrcl  lata  of  the  stin.  Mere  a  civily  in  to  be  duff  aboni  16  Teel 
in  diameter,  tccminaling  below  like  the  point  of  a  sugar  loaf.  Its  ordinary  depth,  for 
a  moderate  family,  may  be  about  34  feel ;  bat  the  larger  its  dimensions  are,  the  longer 
will  il  preserve  Ihe  ice,  prOTJded  it  be  filled.  In  digging,  the  workman  should  flope  Ihe 
ground  progressirely  towards  the  axis  of  the  cone,  to  prevent  Ihe  eailh  falling  in.  This 
conical  slope  shoald  be  faced  with  brick  or  stone  work  abont  one  fool  Ihick,  and  jointed 
wiih  Roman  cement  so  as  to  be  air  and  water  tight.  A  well  is  to  be  ueavaied  at  the 
bottom  two  feel  wide  and  foor  deep,  coTcred  al  lop  wilh  an  iron  grating  fur  supporting 
Ibe  ice,  and  letting  Ihe  water  drain  awsy. 

The  upper  cone  may  likewise  be  built  of  brickwork,  and  covered  with  thatch )  such  a 
roof  would  prove  the  moM  durable.  This  is  Ihe  construclion  shown  in  f.^.  W.  What 
erer  kind  of  roof  be  preferred,  ihere  must  he  leR  in  it  an  oblong  passsge  inio  the  interior. 
This  porch  should  face  Ihe  north,  and  be  al  least  S  feet  lona  by  21  feel  wide ;  and  per- 
fectly closed  by  a  well-Btted  door  at  each  end.  All  round  the  bottom  of  this  conical 
cover,  a  roller  shoald  be  placed  lo  eury  off  the  rein  to  a  distance  from  the  ice-house,  and 
prevent  the  cirevmjaeenl  ground  from  gelling  loaked  wilh  moisture. 

Fig.  185  ahows  the  section  of  a  well-eonstmcled  ice-house.      Under  the  ice-tham- 

ber  A  the  iec  is  ramacd  Into  the  space  ■■      c  is  the  grate  of  th}  drain-^nk  n.    Hie 

pMiion  E  E  is  built  in  brick  or  stone ;  ine  base  i.  ol  the  (ee-chamber  slope*  inwards  lo 

wards  Ihe  cenlre  al  c.      The  apper  part  of  the  brickwork  e  e  li  a  little  way  below  the 

Icve]   of  Ibe  ground.      The   wooden   frame  work 

r  r  w  r  forma  Ihe  roof,  and  is  covered  with  thick 

.Ihatch.     o  H  is  the  wooden  work  of  the  door  i.    Al 

I  Ihe  bucket  is  seen  for  lining  up  a  charge  of  ice, 

by  means  of  the  cord  j  passing  over  the  pulley  m, 

which  enables  (he  servant  to  raise  it  easily. 

The  icehouse  should  have  no  window  to  adial 
light ;  but  be,  so  lo  speak,  hennelically  sealed  ia 
every  point,  except  at  its  cess-pool,  which  maj 
terminate  in  a  waler  trap  to  prevent  eircuialjoii  of 

A  clear  day  should  be  selected  for  charging  the 

icehouse;  but   before  beginning   lo  fill,  a  qnaotitT 

of  long   dry   straw   should   he  laid   on  the  boiEom 

crosswise  i  and  ai  the  ice  is  progressively  introduced, 

Uraw  is  to  be  spread  against  the  conical  tides,  (o  pre- 

"  venl  the  ice  from  coming  into  contact  wilh  liie  brick 

or  itone  work.     The  more  firmly  compacled  the  iea 

is,  the  better  does  it  keep  ;  wilh  which  view  it  should 

be   broken  into   pieces  wilh   mallets  before   being 

thrown  in.    _  ]Va  layers  of  straw  should  be  Elralified 

among  the  ice,  for  they  would  make  iu  bod)  porous. 

Some  persons  recommend  lo  pour  in  a  little  water 

with  the  cueeessive  layet*  of  ice,  in  order  to  fill  up  its  small  crevice»,  and  convert  Ute 

whole  into  one  mass. 

Over  Ihe  top  layer  a  thick  bed  of  straw  should  be  spread,  which  i>  to  be  covered 
wilh  boards  surmounled  with  heavy  stones,  lo  close  up  the  interstices  in  the  straw.  The 
inner  and  outer  doon  should  never  be  opened  al  once  ;  but  the  one  should  always  be  shut 
before  Ihe  other  is  opened. 

Dry  snow  well  rammed  keeps  equally  well  with  hard  ice,  if  care  be  taken  to  leave  no 
cavities  in  the  mass,  and  lo  secure  its  compactness  by  spriiikling  a  little  waler  upon  the 
Hccetsive  charges. 

To  raeilitale  the  ntraction  of  the  ice,  a  ladder  is  set  up  against  ils  sloping  wall  at  DD« 
■ide  of  Ihe  door,  end  lefl  there  dnrins  the  season. 

ICE  PRODUOINS  MACHINE.    It  is  well  known  that  bf  ths  rapid  condensation 
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paading  air  wu  xJUiwed  to  plaj,  tod  h*  ctmi  mukiI  water  aooUined  in  tbe  globe  to 
hetse.  Sua  the  American  nroceM  u  quits  identical  with  that  of  Uw  Tiatrb  obemiit, 
but  on  a  vaitly  enlarged  acale,  [or  be  employi  the  power  of  a  itBUD  engine  acting  on  a 
iiuTup  8  inclies  in  tUametei.  witli  a  10  indiiie  (troka,  to  coDdenM  the  air  into  one  third 
ita  volunio.  into  a  leswl,  where  it  ii  cooled  hj  water.  A.  pump  U  made  to  throw  in  > 
Jet  or  cutd  water  at  the  ume  time  to  quicken  the  reFrigeration.  It  is  mid  that  in  (hi* 
way  a  block  of  ice  oC  60  Iba.  wai  formed ;  a  drcDmitanee  which  appeari  to  me  qint* 
incredible.  In  fact,  tbe  whole  atatemeot  haa  a  most  apocTjphal  air,  and  I  do  not 
believe  tbnt  any  audi  result  could  have  bem  prodtiCKl,  aa  the  raporlM  aaj^  bf  tba 
labnur  of  two  men  at  a  couple  of  pumps  iu  alternate  action. 

Tho  invenlgr'*  object  at  Bnt  «aa  to  Tenlilate  and  cool  the  atmospbere  of  Mc  neatu, 
wberB  hbrile  patient*  Uy.  "This  case  it  oue  among  the  many  aiamplei  of  a  nsafat 
•dentibc  inveatiou  remaining  long  dormant  or  Bterire."  IIh  hydrottatie  paradox  of 
ArchimeJes  is  a  parallel  iaatanoe.  in  Tefereoee  to  Bramab's  press. 

ICE   BT  THE   RED-BOT   PROCESS.      Oue   of   the   rnoet    ilngnlarly   beantifiil 
•:cperimcnta  perhaps  ever  devised,  has   been   recently   published  br  M.   Frerostair^ 
illiutralite  of  the  repellent  power  of  heat  radiating  from  bodias  at  ■  high  temperature, 
and  of  the  rapid  abstraction  of  beat,  produced  by  evaporatioo,  or  generally  by  sodi  a 
change  of  condition  as  largely  increases  tbe  volume  of  any  body.    Hie  enserimeot  it 
simply  lliis: — A  platioa  erucible  is  made  and  maintained  red-hot  over  a  largs  spirit 
lamp.     Some  sulphurous  acid  is  pourod  into  it  Avni  a  pipette.    This  acid,  tboiigli  at 
GomDinn  temperatures  one  of  the  most  volatile  of  known  bodies^  njeesasei  tl 
........     . .  ■_•      a      I  .     jjj^  red-liot  crucible  and  not  a  drop  of  it  «     , 

I  the  crucible,  but  bas  an  atmosphere  of  its  own  i 
A  few  drops  of  common  water  are  now  added  to  the  salpbnrooe  acid  m  tba 
red-hot  crucible.  The  diluted  acid  gets  into  immediate  contact  with  the  heated  metal, 
instantly  flashes  off  into  sulphurous  acid  vapour,  anil  such  is  the  rapidity  and  enei^  of 
tbe  evapiiratian  that  the  water  remains  behind,  and  is  found  froaen  into  a  lump  <rf  ice  in 
the  red^ot  criicibte.  from  which,  seiung  th*  moment  before  it  again  melta,  it  may  ba 
4liro«n  nut  before  the  eyes  of  the  astoniabed  obserrer. 

JELLT,  VEQETABLE,  of  ripe  curranU  and  other  berries,  is  a  compound  of 
nutilage  and  acid,  which  loses  its  power  at  gelmtiniiiog  by  prolonged  ebullition. 

JELLT,  ah  IMAL  ;  see  Qeutixe,  Olds  and  Ibinolub. 

JET  ;  {JaiH  or  jail,  Fr.)  a  speeiei  of  pitch  coal,  or  glance-ooal,  whidi,  being  fotmd 
abundantly  in  a  beautiful  compact  form,  in  tbe  valley  of  Hera.  arroDditsement  of  Fa- 
miers,  department  of  the  Arriige,  has  been  worked  upeiteusivelr  thMS,  Cram  time  im- 
memorial, into  a  multitude  of  ornamental  articles.  With  this  bUok  lignate.  bntlMta, 
croasea,  rosaries,  necklaces,  ear-drupi,  bracaleti,  vaiat-bucbels,  &c,  are  made,  wUdi  w«r« 
at  one  time  much  worn  by  ladies  for  mourning  dresses.  Tbe  greater  number  of  thsas 
ornaments  are  fashioned  upon  grindalones  which  tum  in  a  boriaootal  diiection,  and 
— e  kept  enntinuatly  wet ;  others  are  turned  at  the  lathe,  or  shaped  by  "*' 


property  of  remainiog  fixed  in  the  red-hot  crucible  a 
m  bet,  it  is  not  m  contact  with  t 


About  40  years  ago  this  manufuclurc  employed  from  tOOO  to  1 
in-esent  it  gives  bread  to  only  flO.    This  &Ulng  off-may  be  aseriheo  hi  idc  snecessiui 
tmilation  of  the  jet  articles  by  those  of  black  glass,  which  are  equally  beantiful,  and  not 
nearh  to  apt  to  lose  their  polish  by  use. 

JET  FUMP,  The  purpose  for  whieh  this  instrnment  it  doigned,  is  to  ctoar  iIm 
water  out  of  the  pits  of  tubnierged  water-wheels,  when  access  to  iSem  is  required  for 
Inspnctini  or  repairs.  For  this  special  purpuM  it  is  Ukelj  to  prove  veiy  useful :  Ihongk 
at  the  same  time,  there  are  veiy  few  other  cases  in  which  it  eould  not  be  employed 
with  advantage.  Tbe  action  of  the  jet  pump  depends  oa  two  priodplea.  Oae  at 
thne  is  the  same  as  that  of  ileam  blast  used  in  locomotive  efupnes,  and  in  the  van* 
tila^on  of  mines.  The  other  is  one  whicli  was  knowD  to  the  aocient  Bnmana,  aad  was 
used  sometime*  by  them  for  drawing  off  more  water  from  the  pubiio  pipae  than  th#^ 
paid  for.  The  Jet  pump  was  first  tried  at  the  mill  of  Uetsra  Hardman  t  Co.,  BeUaat, 
when  it  was  found  most  successful 

ILLUMINATIOIT,  003T  OF.  The  production,  diffuuon,  and  eeooatny  of  light, 
are  inbjects  of  the  highest  interest  both  to  men  of  science  and  men  of  the  wi»td; 
leading  the  former  to  conlemplste  many  of  tbe  most  beautifiil  phenomena  of  nijaies 
and  Chemistry,  while  they  provide  the  latter  with  tlie  artificial  iltumiaatioa  to  indte- 
pensable  to  the  business  and  pleasures  of  modem  society.  The  great  coat  of  light  from 
wax,  spermaceti,  and  even  stearic  candles,  as  also  the  nuisance  of  the  lig4>t  from  taUtnr 
ones,  have  led  to  the  invention  of  an  endless  i-ariety  of  lamps,  of  which  the  beat  bitbert* 
known  is  uodouhtcdly  the  mechanical  or  Carcei  l«m|^  au  generally  Mad  by  tba  opalnt 
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il  jeuv  WD  szuUent  lunp  of  thi*  dsMriptim,  which  perforoii  most  uttisiHclwilj ; 
but  it  UD  hardly  be  trmted  io  the  handa  of  ■  servant;  and  when  it  gets  at  all  denuified, 
it  miwt  tie  Hnt  to  ita  eonatructor  ia  Paris  to  be  repaired.  The  light  of  this  lamp,  viiiea 
farnished  vith  wi  ■{>prapriato  lall  glass  chimney,  is  veir  brilliant,  Ihoagli  not  perfectly 
uniform  ;  aioce  it  fluctuate*  a  little,  but  always  perceptibly  to  a  nice  obtt^rrer,  with  tlie 
attemating  aotioo  of  the  pqmp-work;  becomiDg  dimmer  after  every  succesaive  jet  of 
<Ht.  and  brighter  juat  berore  its  return.  The  flame,  moreover,  always  flickers  more  oi 
JeaL  owing  to  tluf  »werfu1  tlraufibt.  and  rectangular  reverbeiatory  shoulder  of  the 
chimiMy.  The  mechanical  lamp  is,  however,  remarkable  for  continuing  to  bum,  Dot 
only  with  unabated  but  with  increasing  splendour  for  seven  or  eight  hou— ■  ''■-  -■ — -■- 


at  (he  eombustioD  incfeaiing  evidently  with  the  increased  tempemture  and  SneDCy  of 
the  oil,  wbicb,  by  its  ceaseless  circulatiim  through  the  ignited  wick,  gets  eventuallj 
pretty  warm.      Id  the  comparative  experiments  made  upon  different  lights  Hy  the 


Parisian  philosophers,  the  mechanical  lamp  is  commonly  taken  as  the  standard.  I  do 
not  think  it  entitled  to  this  pre^miaenee  i  for  it  may  be  made  to  emit  very  different 
quuitities  of  light,  according  to  differences  in  the  nature  and  supply  of  the  oil,  as  wellu 
farialions  in  the  form  and  position  of  the  chimney.  Besidei,Bach  lamps  are  loorarein 
this  country  to  be  selected  as  standards  of  illumination. 

.Uter  comparing  lights  of  many  kinds,  I  GnJ  every  reason  to  conclude  that  a  large 
vai  candle  of  three  to  the  pound,  either  bng  or  short,  that  is,  either  12  or  15  inehea 
in  length,  as  manufactured  by  one  of  the  great  wai-chandlers  of  London,  andfnmiahed 
with  ■  wick  eootaining  27  or  28  threads  of  the  best  Turkey  cotton,  is  capable  of  ftu- 
niahii^  a  most  nDifinm,  or  nearly  invariable  standard  of  illumination.  Its  eflbnlB  oae 
tentb  of  the  light  emitted  by  one  of  the  Argond  lamps  of  the  Trinity  house,  and.  ontt 
elerenth  c^the  light  of  my  meehanical  lamp,  when  each  lamp  is  made  to  bum  with  ita 


The  great  obstacle  to  the  combustion  of  lamps,  lies  in  the  viscidity,  and  consequent 
ilnggish  supply  of  oil,  to  the  wicks ;  an  obstacle  nearly  insuperable  with  lamps  of  the 
common  eonslrDCtion  daring  the  winter  months.  The  relative  viscidity,  or  relative 
fluency  of  diflerent  liquids  at  the  same  temperature,  and  of  the  same  liquid  at  different 
tempeiatures,  has  not,  I  believe,  been  hitherto  made  tbe  subject  oi  accurate  researches. 
I  was,  therefore,  Indoced  to  make  the  fallowing  experiments  with  this  view. 

Into  a  hemispherical  cup  of  platinum,  resting  on  the  ring  of  a  chemical  stand,  I 
introduced  2,000  water-grain  measnies  of  the  liquid  vhose  viseidily  was  to  be  measured, 
ind  nut  it  off  through  a  glass  syphon,  }  of  an  inch  in  the  bore,  having  the  outer  leg  3) 
inches,  and  the  inner  leg  3  inches  long.  The  time  of  efflnx  became  the  measure  of  the 
viscidity;  and  of  two  liquids,  if  the  specific  gravity,  and  consequent  pressure  upon  the 
syphon,  were  the  same,  that  time  would  indicate  exactly  the  relative  viscidity  of  the  two 
liqaids.  Thus,  oil  of  turpentine  and  sperm  oil  have  each  very  nearly  the  same  density  j 
the  former  being,  as  sold  in  the  shops,  —0-876,  and  the  latter  from  0-ST6  to  O-SSQ, 
when  pure  and  genuine.  Now  I  found  that  2,000  grain-measures  of  oil  of  turpentine 
T«D  off  through  the  small  syphon  in  96  seconds,  while  thnt  quantity  of  sperm  oil  took 
2,700  seconds,  being  in  the  ratb  of  I  to  28|;  so  that  the  fluency  of  oil  of  turpentine  it 
!8t  times  greater  than  that  of  sperm  oil.  Fyroxilic  spirit,  commonly  called  naphtha, 
*Bd  alcohol,  each  orapedfie  gravity  0-825,  were  found  to  runoff  respectively  in  80  and 
120  seconds;  showing  that  the  former  was  50  per  cent,  more  fluent  than  the  latter. 
Spent  oil,  when  heated  to  266  Fahr.,  runs  off  in  300  seconds,  or  one  ninth  of  the  time 
it  took  when  al  the  temperature  of  64°.  Southern  whale  oil,  having  a  greater  donsitT 
than  the  sperm  oil,  would  flow  off  faster  were  it  not  more  viscid. 

2,000  grain-measures  of  water  at  60^  run  off  through  the  said  syphon  in  77  secondi, 
bat  when  heated  to  180°,  they  run  off  in  61. 

Concentrated  sulphuric  acid,  though  possessing  tbe  great  density  of  I'MO,  yet  tiom 
off  very  slowly  at  64°,  an  account  of  its  viscidity ;  whence  its  name  of  oil  of  vitrioL 
2,000  grain-measures  of  it  took  GSO  seconds  to  discharge. 

Mr.  Samnel  Parker,  long  advantageously  known  to  the  public  for  his  sinumbnl  and 
pneumatic  rountain  lamps,  as  well  as  other  inventions  gulnervient  to  domestic  comfbrt, 
having  obtained  a  patent  for  a  new  tamp,  in  which  the  oil  is  heated  by  a  very  simpl* 
oontrtTdiLce,  in  the  cistern,  to  any  desired  degree,  before  arriving  at  the  wick,  I  insti- 
tuted an  extensive  series  of  experiments  to  determine  its  value  in  the  production  of 
light,  and  consiunption  of  oil,  compared  to  the  value  of  other  lamps,  as  well  as  candlea, 
in  these  respects. 

In  fig.  ISA,  A,  A,  B,  B,  is  a  section  of  the  cylinder  which  constitutes  the  dsteni 
the  o3  being  contained  between  the  inner  and  outer  cylinders,  and  receiving  heat  f^om 
the  Atme  of  the  lamp  which  passes  up  through  the  inner '  cylinder,  and  it  rtT«r- 
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bented  man  w  leu  agalnit  Iti  Mea  bf  the  top  of  the  netal  chimneT,  being  Mtdel 
kod  beat  back.  D  i*  ■  tlide-vmlTc  vhich  u  opened  to  allow  the  oil  to  deecend  to  the 
wick,  and  is  tbut  when  the  eiatern  is  to  be  separated  from  the  [dpe  of  lupi^ri  at  K, 
for  the  parpoM  of  reehar^ag  it  with  oil.  The  flune  ii  modifled,  not  bf  raieiait  or 
lowering  the  wick,  as  in  common  lampa,  hut  hr  raising  or  lowering  the  bell-moalhed 
glass  chimaejr  which  rest*  at  iti  bottom  on  three  points,  aad  is  mored  hj  means  of  the 
ncb-wortt  mechanism  F.  The  eoncentrie  eyliadrie  space  A,  A,  and  B,  B,  contains  a 
pint  imperial,  and  sfaonld  be  made  entirely  foil  before  lighting  the  tamp;  so  as  to  leaTn 
no  air  in  the  clslern,  which,  bj  il«  expansion  with  the  heat,  would  inerltablr  csnue  bb 
•rerflow  of  the  oO. 

Tbc  following  arrangement  wu  adopted  in  these  experiments  Ibr  detennining  the 
leUtiTe  illnmination  of  the  diScrent  lights.  HaTlag  trimmed,  with  ererr  precaatioa, 
Bj  French  mechanical  lamp,  and  chai^d  It  with  pare  iperm  oil,  I  pUced  it  npn  «b 
aUong  table,  at  a  diiunce  of  10  feet  from  a  wall,  on  whidi  a  white  sbeet  of  paper  wat 
ftnelc  One  of  Mr.  Farkcr's  itA-oQ  lamps,  chaipd  with  a  qnaatHr  of  the  *aa»e  oil, 
'— j  apon  the  same  table  |  and  each  being  made  to  bnn  with  ita  maziinEB 


hnllnucr,  short  of  tmdring,  the  relatire  innmination  of  the  two  lanpa  w 
hf  the  well-ltnown  method  of  the  ccmpariion  of  shadows  i  a  win  a  few  iachet  knb 
and  of  the  thiekncss  of  a  crow-qnill,  being  ibnnd  initahte  for  enabling  the  eye  to  catt- 
nale  reiT  nicely  the  shade  of  the  intercepted  light.  IlwuobMrvedinnanenHistriala, 
both  by  my  own  eyes  and  those  of  othcra,  that  when  one  of  the  lamps  was  shilted  faaU* 
an  inch  nearer  to  or  fbrther  from  the  paper  screen,  it  caused  a  perceptible  difienace 
lo  the  tint  of  the  shadow.  ProfesKi  Whcatslone  kindly  enabled  me  to  rerUy  the  prr- 
cisioa  of  the  abore  method  of  shadows,  by  employ!^,  in  watat  of  the  expetiments,  m 
photometer  of  his  own  invention,  in  which  the  reUtiTe  M^tness  of  the  twolighlsns 
determined  by  the  relatiTe  brightncM  of  the  opposite  sidet  of  a  rerolring  tilTeved  ban, 
iUnminated  by  them. 

I.  The  mechanical  lamp  wm  furnished  with  a  glass  chimney  1*0  tacbes  tn  diameto- 
at  the  base,  and  VZ  at  lop)  the  wide  bottom  part  was  1'8  inches  long,  and  the  sanw 
upper  part  Sinchea.  When  placed  at  a  diftanceof  10  l^from  the  wall  ita  light  there 
may  be  eetimaled  as  the  wjuare  of  this  number,  or  100.  In  the  first  series  of  experi- 
ments, when  burning  with  its  maximum  flame,  with  occaaioaed  fliiieiings  of  Woke, 
it  emiltod  a  light  eqoal  t«  that  of  II  wax  candles,  and  eontnmed  812  grains  of  oil  p^ 
boar.    The  spenn  oil  was  quite  pnre,  haying  a  spedAc  grant;  of  0-914  ec 
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WKtcrat  1,000.  InsribteqiiMit  HriMorcxperimenliiWbeDilslJgbtmiilesiSickeriiig, 
«nd  Eqa&l  only  to  that  of  lOwai  nndlea,  it  consnined  onlf  819  smina,  or  0-n64  of  ■ 
lb.  per  bonr.  If  we  m  jlliplj  lhi»  number  inlo  the  price  of  the  oil  (St.  p«r  gallon)  per 
lb.  \ld.,  the  prodnct  l-SSOid,  will  represent  the  relative  eoet  of  Ibii  illiuninatioii,  eitl- 
nated  at  100. 

3.  The  bot-oti  lunp  huToa  with  a  much  steadier  flame  than  the  DicebaDical,  wMcb 
mnat  be  ageribed  ia  do  imall  degree  to  the  rounded  ilope  of  (be  bell-moDlhed  glus 
ehimneT,  wberebj  the  air  i»  broogbt  pro^eisiTely  closer  and  cloier  into  contact  with 
the  ODter  mrfsee  of  the  flame,  wtlbont  heini;  fnriouglr  dashed  against  it,  as  it  if  bj'.the 
reetanitnlar  ihonlder  of  the  common  contracted  chimner-  When  charged  with  tperm 
oil,  and  made  to  hum  with  iti  aniiiiiitm  flunr,  this  latnp  required  to  be  placed  one 
foot  further  from  the  lerecD  than  the  mechanical  lamp,  in  order  that  its  shndow  should 
hare  the  aame  depth  of  tint.  Hence,  itg  relxive  illumination  was,  in  that  ease,  ai  the 
Monreof  11  tothemuare  of  lOi  or  as  lai  to  tOO.  Yet  its  eonecmntion  of  oil  wm 
onlj  696  grains,  or  somewhat  leu  tban  0'  I  of  a  poutid  per  hour.  Had  its  light  been  , 
reduced  to  l(tO,  it  would  hare  consumed  ouIt  576  grains  per  hour,  or  frSi  of  a  pound. 
If  we  mnlliplf  this  nomber  bj  lid.,  the  product  0-902d.  will  represent  the  relaliTe  cost 
of  100  of  this  illumination. 

3.  The  hot^iil  lamp  beii^  charged  with  the  MQthera  whale  oil,  of  ipeeifie  gTavitr 
0-924,  at  2«.  &l.  per  gallon,  or  S^d.  per  lb.,  when  bornina  with  its  maximum  flame, 
r«qaired  to  be  placed  9  feet  and  I  inch  froia  [he  screen  to  drop  the  same  lint  of  shadow 
upon  it  as  the  Sanies  oTthe  other  two  lamps  did  at  10  and  II  feet  with  the  ipenn  oil. 
The  square  of  9  feel  and  1  inch  =  82  is  the  relative  iUuminalion  ot  the  hol^oil  lamp 
with  tbe  southern  whale  oiL  It  coasomed  780  grains,  or  0-111  of  a  pound  per  hour; 
bat  had  it  givun  100  of  light  it  would  have  consnined  911  grains,  or  0130  of  a  pound, 
which  number  being  multiplied  by  its  price  31d.,  tbe  produce  0-48T6d.  will  represent 
the  relatiie  cost  of  100  of  this  light. 

4.  A  hol^oil  lamp  charged  with  olive  oil  of  specific  gravit;  0*914,  at  St.  6d.  pel 
gallon,  or  Yjid.  per  lb.  when  bnmiog  with  its  tOHximun  fiame,  required  to  be  placed  at 
9  feet  6  inches,  to  obtnia  the  standard  tint  of  shadow  upon  tbe  screen.  It  consumed 
760  grains  per  hour.  Tbe  square  of  9}  feat  is90J,  which  is  the  relative  intensilj  of  the 
light  of  this  lamp.  Bad  it  emitted  a  light -^  100,  it  would  have  consumed  S40  graina, 
or  0-12  of  a  pound  pti  hour — which  number  mnltiptifj)  bf  the  price  per  pouad,  givei 
like  prodnct  0-9(1.  as  the  relative  cost  of  100  of  this  lighL 

B.  A  hot-oil  lamp  charged  with  Price  and  r'o.'s  cocoa-nut  oil  (oleine),  of  specific 
gravitT  0-9S3,  at4i.  M.  per  gallon,  or  51<1.  per  lb.,  bad  to  be  placed  9  feel  from  the 
Kieen,  and  consumed  l,03S  grains  per  hour.  Had  its  light  bees  100  instead  of  81  (9*}, 
the  consumption  would  have  been  1,277  grains,  or  0*  182  of  a  pound  per  hour  I  which 
uunbei  multiplied  bjr  its  price  per  poand,  the  product  1*031^.  will  represent  the  cost  cd 
100  of  this  iUnmiDation. 

6.  In  eomparing  the  eomUKn  French  anaular  lamp  In  general  tue  with  the  meebani' 
«al  lamp,  it  was  found  to  give  about  one  half  the  li^t,  ai^  to  eonanme  two  thirds  of 
tbe  oil  ofthe  meehanioal  lamp. 

7.  Wax  candles  ^m  some  or  the  most  emincBt  wax-ehandlfrs  of  the  metnpolis 
were  next  snbjected  to  ezperimeai ;  and  it  is  verr  remarluible  that,  whether  thejr  wera 
threat,  fours,  or  sixes  in  the  pound,  each  aflTorded  very  nearly  the  same  qnantilT  of 
Ugbl,  for  each  required,  to  be  placed  at  ■  distanoe  of  three  feet  fmai  the  screen  to  afford 
a  shadow  of  the  same  tint  as  that  dropped  from  ^  mechaoieal  lamp,  estimated  at  100. 
The  eonanmption  of  a  gennioe  wax  eandle,  in  still  air,  is  upon  an  average  of  many  ex- 
periments, t2B  grains  per  how,  bnV  as  it  affords  only  1  I  lib  of  the  light  cf  the 
mechanical  lamp,  II  times  129=  1,379  grainl,  or  0-I0S4of  a  pound  is  the  qaantity 
that  woold  need  to  he  consumed  to  produce  a  light  equal  to  that  of  the  said  lamp. 
If  we  iDuIIiply  that  number  by  tbe  price  of  the  candles  per  [b.  =  30d.  the  product 
—  9-892d.  is  the  cost  of  100  of  illuminalion  by  wai.  A  wax  candle,  three  in  the  pound 
(short),  is  one  beh  in  diameter,  12  inches  In  length,  and  conMlns  27  or  28  threads, 
each  about  I  10th  of  an  inch  in  diameter.  But  the  quality  of  thewiA  depend*  upon  the 
eapitlnrity  ofthe  cotloo  fibrils,  which  is  mid  to  be  greatest  in  the  Turliey  cotton,  and 
hence  the  wiclcs  for  the  beat  wax  candles  are  slwaya  made  with  cotton  yam  imported 
from  the  LevnnL  A  wax  candle,  three  in  the  pound  (long),  is  }  of  an  inch  in  diameter, 
19  inches  Ion;,  and  has  26  threads  in  its  wick.  A  wax  candle,  six  to  the  ponnd,  is  9 
taches  Ion;,  4  Stbs  of  an  inch  in  diameter,  and  has  22  threads  in  its  wick.  The  light  of 
this  candle  may  be  reckoned  to  be,  at  most,  about  1  1 1th  less  than  that  of  the  threes  in 
the  poand.  A  well-mnde  abort  three  burns  with  surprising  regularity  in  alill  air,  being 
Bt  the  rfte  of  an  inch  in  an  honr  and  a  half,  so  that  the  whole  candle  will  last  IShonn. 
A  long  three  will  lost  as  long,  and  a  six  about  91  hours.  Specific  gravity  of  wax  — 
O-960. 

8.  A  ipemuieetl  candle,  three  in  the  pound,  is  9  lOtbs  of  an  inch  b  diameter,  Ifr 
ikcheilong,  and  bai  a  plaited  wide,  instead  of  the  panllel  threads  of  a  wax  caudle.  TlM 
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Mine  nndlei  Ibu  In  the  poBod,  u«  B  lOthi  oTu  iaeh  ladiuiieier,«Bdl3tinebca)Mg. 
Etch  giTM  ve:T  nesrt j  (he  nmc  qnantilr  of  light  u  the  wrrespoadiag  wax  caodlM  i 
viz.,  1  11th  of  the  Ughl  at  the  above  mechanical  lunp,  and  coBnunn  143  gnuu  p«t 
knur.  Mnltiplying  the  htflDUiberbT  II,  the  product,  1^2  graint=  0-223  of  a  poaa^ 
woutd  be  the  coonimptioa  oTapennaceti  nqnialle  to  gire  100  of  tHamiaMion.  Malli- 
plyiog  the  last  Dnmber  bf  24d.,  the  price  of  the  candlea  pa  pound,  the  prodnct  S-3B2d. 
it  the  relative  coal  of  100  of  thu  illominatioD. 

9.  Sliaric  acid  caodlci,  commonlr  called  German  wax,  eonnune  168'S  graias,  w 
0024  of  a  potiaJ  per  hoor,  when  emittlnE!  the  nme  light  aj  the  MaBdanl  WMC  candle. 
Haltiplring  the  latter  DDOiber  bf  11,  and  b;  ISd.  (the  price  of  the  caodlei  per  pound), 
the  product  4-224if,  will  repieieni  the  relatiTC  coil  of  100  of  tbii  OlDmiuitioQ. 

10.  TaUow  eandlet :  raonldi,  thoil  Ihreei,  1  iach  in  diameter,  and  121  in  length;  do 
\mK  lhreei,9  lOth*  of  an  inch  In  diuneter,  and  IS  in  length)  do.,  long  101111,8  lOtbaof 
■a  Inch  in  diameter,  and  ISf  in  lenfcth.    ELaeb  of  these  caadira  bum  vith  a  moit  <■ 

■  certaia  light,  irhich  Tariet  from  1  12lh  to  I  16th  of  the  light  of  the  mechanical  lamp- 
the  average  may  be  taken  «t  1  14th.  The  threes  coosume  each  144  graios,  or  0'2  Ma 
poand,  per  honr;  which  nnmber,  multiplied  by  14,  and  by  9d.  (the  price  per  poiud), 
gives  the  product  2-53f(.  for  the  relative  cost  of  tOO  of  thu  illDinination. 

11.  Palmer's  ipreading  wick  candles.  Distance  from  the  screen  3  feet  4  inehea,wilh 
a  shadow  equal  la  the  standatd.  Coosnmption  of  tallow  per  hoar  232-9  gimuu,at 
0-0332  of  a  pound.  The  square  of  3  feet  4  inches  —  11-9  ii  the  relative  iUnminatiM 
of  thi*  candle  —  11-9  1 :  0-3332  : !  IDO  :  0-QS  X  lOd.  ~  11-9  is  the  relative  coat  of  this 
illumination. 

12.  Cocoa-nnt  slearine  candin  consuDied  each  I6S  grains  per  hour,  and  emitted  a 
light  equal  to  I  I6th  of  the  staadaid  flame.  MDllipIying  168  by  16,  the  prodnct  3^83 
grains,  or  0-411  of  a  pound,  is  the  qaintilj  which  would  be  oonsnmed  per  hour  to    ~ 


*  J 


light  equal  to  100.    And  0-441   multiplied  by  lOd.,  the  price  per  poond,  givei  the 

oduet  4-iild.  as  the  cost  of  100  ol  this  illumination  per  hour. 

A  gas  argand  London  lamp.,  of  12  holes  in  a  circle  of  1  of  an  inch  in  diuneter,  with 


a  flame  3  inchrs  long,  afforded  a  light »  78}  compared  to  the  mechanical  lamp  : 
estimating  the  light  of  the  said  mechanical  lamp  aa  before,  at  100,  that  of  the  bol-ul 
lamp  is  121,  and  ihatof  the  above  gas  dame  of  78-67,  or  in  roukjl  wunben  80,  oadllc 
common  FrtitcK  lamp  in  gtntral  an  SO. 

Collecting  the  preceding  results,  we  shall  have  the  Ibllowing  tabular  view  id*  the 
cost  per  hour  of  an  illumination  equal  to  that  of  the  mechanical  lamp,  reckoned  100,  «f 
that  of  eleven  wax  candlei,  three  to  the  pound. 

TULi  of  Coar  per  Hotra  of  Om  HmteacD  of  iLLnttMnov, 


1.  Paricer-s  bot-oil  lamp,  with  sonthera  <rtale  oil 

.    0-4875  or 

•bovt    U 

S.  HMhaaieal  or  Careel  lamp,  with  sperm  oil       - 

-    1-2804    - 

•    if 

S.  Pariter't  hot-oil  lamp,  with  sperm  oQ        ■        - 
4.  Ditto            dilt«      '     common  oUve  oU 

-    0-M2      - 

.    I 

-    0-900      . 

-     1 

•     1-031       - 

-     1 

«.  Freneh  lamp  in  geaeral  ttse,  with  spenn  oU       - 

-    1'7072    - 

•     11 

7.  Wax  eandlea 

-    B>89S      . 

-    6 

.    B-35S      - 

-    B 

9.  German  w«c  (Bteatie  acid)  ditto       .        .        . 

.    4-2U      - 

-    4 

10.  Palmer's  spreading  wick  candle*      - 

-    X-800      - 

-    S 

11.  TaUow(iBODld}  candlei           -        .        .        . 

-    3-S20      - 

-    » 

12.  Cocoa-nnt  stearine  of  Price  and  Co.          -        - 

-    4-41        - 

-    4 

Since  the  hot^oQ  lamp  affords  sufficient  light  ft>r  reading,  writing,  sewing,  he.,  with 
one  fifth  of  its  maiimnm  Same,  it  will  bam  at  that  rate  (or  10  hooia  at  the  cmI  of 
about  □»■  VEHNT,  and  it  is  hence  well  entitled  to  the  inventor's  dcaigB«tkm>  "The 
Economic."  , 

^  D.  Brewster,  in  his  eiaminntion  lately  before  the  committee  of  the  honac  J 
.  commons  on  lighting  the  house,  stated,  that  the  French  light-hoaae  lamp  of  Preaael 
emitted  a  light  equal  to  that  of  forty  argand  Aames;  whereas,  acrorduig  to  olhtr 
aecoanls,  it  gave  much  less  tight.  With  the  view  of  settling  Ihia  point,  b^bre  bdu 
examined  by  the  said  committee,  I  repaired  to  the  Trinity  hoase,  and  tried  one  cf 
the  two  original  Freanet  lamps,  which  had  been  deposited  there  by  that  eminent  FrtnA 
engineer  himself.  This  lamp  consists  of  four  concentric  circular  wielu,  placed  in  oae 
horizontal  plane ;  the  innermost  wick  being  ]  of  an  inch  in  diameter,  and  the  ootermost 
Si  inches.  Being  carefully  trimmed,  supplied  with  the  best  sperm  oil,  aurnonntai 
whh  it*  great  glass  chimney,  bnmbg  with  ita  iraximnm  flame,  and  placed  at  a  dJsHBf* 
af  13  feet  3  inches  frntn  the  scretD,  it  let  fall  a  ahadow  of  the  lune  tint  as  that  kt  laU 
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Vr  d>a  Same  oTm;  meehuiin]  faunp)  placed  at  a  dirtann  of  4  ftel  6  Inehn  fVom  tht 
Kreen.  The  aqnarei  of  tbew  two  nuinben  arc  tctj  nearly  ■■  8{  to  I  (IT0'062d  to 
30-29) !  jbowing  that  the  Freinel  lamp  giret  less  thao  9  titnra  ttie  light  of  mj  ine< 
efaaaical  lamp,  aad  about  9'6  timea  the  light  of  one  of  the  Trinity  house  argand  Inmpi. 
The  Freenel  lamp  ia  ejcerdingly  troableMHne  to  muiagc,  twa  the  great  inteniity  of  ita 
heat,  and  the  fVaineot  fiactttres  of  iti  ehimneys — two  having  been  broken  in  the  eonne 
of  my  experimenti  at  the  Trinity  hooie. 

Mr.  Goldfworthy  Onra^,  the  ingenious  inventor  oT  the  new  light-bonee  lamp,  to 
which  a  etream  of  oxygen  gas  ii  sent  np  Ihrongh  n  small  tube  within  the  baming  dr- 
enlar  wick  of  a  iraall  nrgand  lamp,  having  politely  sent  two  of  hii  lamps  to  my  home, 
alonic  with  a  bag  of  oxygen  gai,  I  made  the  following  experimeats,  to  ascenain  their 
illnminating  poweis  eompared  to  those  of  the  mechanleal  Ump  and  wax  candles. 

His  larger  bunp  has  a  wick  f  ofaa  inch  in  diameter,  but  emits  an  oxygen  flame  of 
only  I  of  an  inch.  The  flame  is  so  much  whiter  than  that  of  the  best  lamp  or  candle 
that  It  becomes  difficult  to  detemune,  with  ultimate  precision,  the  comparative  depths 
of  the  shadowB  let  fall  by  them.  The  mean  of  several  trials  showed  lliat  the  above 
Bmit-Ughl  (as  Mr.  Gurney  calls  it,  from  the  name  of  his  residence  in  Comwill),  has 
an  illuminaliag  power  of  from  28  to  30  wax  csndtea.  His  smaller  lamp  has  a  Same  i 
of  an  inch  in  diameter,  and  a  wick  )  of  an  inch.  Its  light  is  equal  to  that  of  Ixojn  18 
tn  20  wax  candles.  . 

The  committee  of  the  home  of  eommona  on  lighting  it,  having  naked  me  what  was 
the  relative  vitiation  of  air  bj'  the  breathing  of  men  and  the  burning  of  candles,  I  gave 
the  following  answer : — 

Wax  contains  8r75  parts  of  carhon  in  100,  which  generate  by  ctHnbostion  300  part* 
of  carbonic  acid  gas.  Now,  since  125  grains  of  wax  conititnte  the  averafre  coosump- 
tion  of  a  candle  per  hour,  these  will  generate  375  grains  of  carbonic  aciJ  ;  equivalent 
in  Tolnme  to  800  cubic  inches  of  gas.  According  to  the  moat  exact  experiments  on 
respiration,  a  man  of  ordinary  size  discharges  from  his  lunga  1,632  cubic  inche*  of  car- 
bonic acid  gu  per  hour,  whieb  is  very  nearly  the  double  of  the  quantity  prodnced  bam 
the  wax  candle.  Hence  the  combastion  of  two  such  eandlea  vitiates  the  air  nueh 
the  same  as  the  breathing  of  one  man.  A  tallow  candle,  three  or  four  in  the  pound, 
generalea  nearly  the  same  qnanlity  of  carbonic  acid  as  the  wax  candle;  fiir  tboagh  tal- 
low eonlaina  only  79  per  cent,  of  carbon,  instead  of  81.T5,  yet  tt  eooiumes  to  mnch 
Ihster,  as  thereby  to  compensate  fully  for  this  difference. 

When  a  tallow  candle  of  6  to  the  Ih.  is  not  Bouffed,  it  loses  in  intensity,  in  30  min- 
utes, SO  hundredths;  and  in  39  minutes  S6  hundredths,  in  which  dim  stale  it  remains 
stationary,  yet  still  consuming  nearly  the  same  proportion  of  tallow.  A  wax  candle 
attains  to  ita  greatest  intensity  of  light  when  its  wick  has  reached  the  greatest  length, 
and  b^ns  to  bend  out  of  (he  flame-  The  reason  of  this  difference  is,  that  only  the 
lower  part  of  the  wick  in  the  tallow  candle  is  charged  with  the  fat,  so  as  to  emit  lu- 
miniferons  vapor,  while  the  upper  part  remains  dry  ;  whereas,  in  the  wax  candle,  the 
combnstible  snbatance  being  less  t\isible  and  volatile,  allows  a  greater  length  of  the 
wick  to  be  charged  by  capillary  attraction,  and  of  coarse  to  emit  a  longer  train  of  fight. 
The  following  table  contains,  according  to  F^det,  the  illuminating  powers  of  differ- 
ent candles,  and  their  consumption  of  material  in  an  hour;  the  light  emitted  by  a  Car- 
ed argand  lamp,  eonaomiim  42  grammes-  (^  42  X  IB)  grains)  in  an  hour,  being  called 
100:— 


IntsDtttr  of  Llfht. 

TaDow  CandUa « in  lb.           -          -              10-M 
Stearioe,  or  Pressed  Tallow,  8  in  lb.    -                  874 

S  in  lb.    -                  7.W 

Wax  Candles,  Bin  lb.  ^            -            -                13-61 
SpennaceU  ditto.  Sin  lb.          .            -                14-40 
Stearic  Acid,  eommonly  esdled   Btea- 
rine,Sinlb.  -            -            -            -     |            14-40 

8-fil 
7-61 
7-42 
8-71 
8^ 

9-88 

The  iulqoined  table  ahowa  the  economical  ntioa  of  the  candles,  where  the  tecond 
eoluom' gives  the  quantity  of  material  iagnmmeawhieli  ia  Tequiaitetaprodaeeumaeh 
light  u  the  Caoeel  lamp  t — 
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PrMMd  tallow,  a  pri  Ik 
Wu  GindU,  fi  per  IbL     - 
Sperm«iMii  ditto,  S  per  IK 
Sleuioe,  fi  per  Ul     -    - 


ISSf 


BtitS 

Sl-M 

«-u 


(Mo. 
41-8  & 


Thew  nnilti  mij  be  oampared  with  mine  pvao  abore.  A  UlogTMime,  or  1000 
gramnm  ^  Ifi.440  KruM  -^  2i  Iba.  avoirdupoU. 

JINTA  VAN,  A  compound,  etaalic  -water-rrptllcnt  nilataDCe  for  muiubctDring  por- 
posea  it  made  by  fooibining  gnCta  perdia  with  an  elaitic  and  watsr-repvlleDt  nilwlBnc* 
called  "jinta-wui,*  recently  imported  for  the  flnt  time  n^xn  the  East  Indies,  and  vbicfa 
has  never  lieretofiire.  to  the  be*t  of  my  ktimrleilge  and  belief,  been  u«ed  in  tlie  arts  and 
micafacturei  of  this  Donatrr ;  or  by  eombiniDK  guttA  pardia  with  " jinla-wan"  and 
eauulchouc.  "nw  gulta  perrha  which  i*  intended  to  be  eombiDed  io  this  way  abould, 
if  neceeeery,  be  cleaiued  from  impuritiep,  and  may  if  deaired  be  preTionaly  prepared  aa 
berelobre  deacribed.  llw  jinta-wan,  or  eacmtcbonr;  (bould  alao  be  rleanmd  from  iU 
impurities,  if  any.  Quita  pcirba  and  jinta-vao  are  combined  by  placing  these  two 
(ubataitcea  in  the  intended  proportions  (cut  into  piecea)  in  a  maitintor,  such  >a  is 
used  bT  manlicating  ouiutchouc,  and  then  operate  upca  the  two  materisia  by  that 
mafblne  until  tbey  are  intimately  blended  togetber.  And  the  triple  combinatioa 
of  ^tta  percha,  jintS'Wan,  and  caoctchaac  are  combined  by  means  of  a  masticstnr,  in 
tbe  lame  manner.  For  tba  purpose  of  making  tbeee  combinatioos,  the  pmpor- 
tion*  at  the  two,  or  of  tbe  three  substance!  may  be  combined  according  to  the  quati^ 
whicb  it  ir  desired  that  the  combined  substance  shall  poseess.  emptnying-  a  larger  pr»- 
portion  of  any  one  of  the  sabilancea  to  be  combined,  when  it  ia  dsaired  (hat  the  peea- 
liar  quaUties  of  that  sobstanee  aball  predonuDate  in  ibe  cctubined  artid&    Ele«  Qnrra 

lUPERUEABLE,  ia  tbe  epithet  given  to  any  kind  of  tAtile  bbrie,  rendered  watsr- 
proof  by  one  nr  other  of  [he  following  subatancaa: — 

1,  Linseeil  oil  to  which  a  dt7ing  quality  has  been  eommonicatad  hj  hoiliif  wjife 
litbaroe  or  sugar  of  lead,  Ae. 

S.  na  same  oil  boldiiw  in  solutioD  a  little  caoutdKnc 

I.  A  nntiah  made  by  dissolving  eaoatchooe  in  rectified  petroleum  or  naphtha,  applied 
bstweaa  two  surfaces   of  cloth,  as  described  under   Hacintoab'a  patent.    See  Cstxn- 

4.  Vegetable  or  minend  pitdl,  ap^ied  hot  with  a  bmsh,  as  in  making  tatpcoling  te 
covering  fcnoda  in  ship& 

fi.  A  solution  of  soap  worked  into  doth,  and  deoomposed  in  It  by  the  action  of  a 
■dutluo  of  alum  ;  whence  reaulls  a  mixture  of  acid  hts  and  alumina,  whidi  insimntes 
itself  among  all  the  wDoUy  fllamoDte,  fills  their  interstiaes,  and  prevents  the  paaaago  ^ 


6.  A  solution  of  sloe  or  idnglass,  introdooed  into  a  stuffj  and  then  acted  npon  bf 
car  infuaion  of  galu,  whereby  tbe  fibres  get  impr^nated  with  an  insolnUe,  impom* 
e.  pulverulent  leather. 

rendered  impermeable  by  mixii^  artifirial  or  nal 


tile,  pulverulent 

1.  Plaster  - 
with  it. 

JEW" 

INCOMBUSTIBLE  CLOTH  ;  is  a  liaaue  of  the  fibnma  mineral  called  taianthas  or 
asbestos,  niis  it  loo  rare  to  form  the  olgeet  of  any  eonaideraUa  manuhctare.  Cnttco 
and  linen  doth  may  he  beat  reodered  incapable  of  taking  fire,  or  bnming  with  flame,  bf 
being  imbued  with  a  rohiUnn  nf  sat  ammonisc. 

INCCBATIOIf,  ARTIFICIAL.  11ie  Egyptians  have  fcnm  time  immeoMnal 
been  accustomed  to  baldi  eggs  by  artificial  warmlb,  without  the  aid  of  bens,  in  peculiar 
stows,  called  Jfamnols.  The  lohnbltantB  nf  the  vilUge  Berm£  still  tnrel  thmugb  the  moat 
distant  pruiincea  of  Egypt  nt  certain  aeaFona  nf  the  year,  with  a  puriable  fumace,  beiiled 
by  a  lamp,  and  either  batch  cfaicben*  for  salr,  or  undertake  to  batcli  ihe  e^i^  beioiwii^ 
to  tbe  natives  at  a  certain  rate  per  dr)Een.  M.  de  Keaumur  publiabed  in  France  aboat 
a  century  ago.  some  ingenious  observations  upon  tbis  subject ;  bat  li.  Bonni^iiiain  waa 
the  first  persiin  who  studied  with  due  attention  all  Ibe  eircunulaucn  of  artifidal  inco- 
faalirsi.  and  nHmnled  Iba  proeess  auceeatFully  upon  the  commercial  scale.  So  fkr  bad  aa 
1171  ha  communicated  to  the  Academy  of  Sciences  an  iDterestiog  hct,  which  he  lad 
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noticed,  npcm  the  mechanum  nnplajed  bj  cMcka  to  break  tbelr  dielk ;  tuid  for  gome 
time  prior  to  the  Tnaet  remlulion  be  fuminlied  Ibe  PanMui  morkut  with  excellent 
pooltry  kt  r  period  ot  the  7«u  wben  the  hrmen  had  ceued  to  lupplv  iC  Hu  estab- 
lidiuent  wu  nuned  dt  that  dinatroua  era,  Bad  no  other  bu  ever  Binoe  been  constructed 
or  conducted  vith  similar  care.  As  there  can  be  do  doubt  boTerer  of  the  practicabilitj 
■ad  prnfitaUaMsa  of  the  Mfaeme,  when  mdiciouslT  auoaged,  I  tball  iosert  a  brief 
■ocoaot  of  hit  insenioua  Riran^meaU.  I  had  the  pleasure  of  mnking  the  acquaintance 
□f  this  aniiabla  old  maa  at  m j  fint  Tliit  to  Paris,  manv  jean  aeo,  and  believe  all  bis 
•talemauti  to  be  worthy  of  crediL  Some  imitatjon*  ot'bu  plana  h&Te  been  made  in  this 
Dountry,  but  how  fu  the;  hsra  succeeded  in  an  economicikl  poiut  of  view,  it  is  difficult 
to  delenuine.  HU  ippar&tu*  derives  peculiar  interest  from  the  bxt,  that  it  was  founded 
npoa  the  principle  uf  the  circulation  of  hot  water,bjtheioteatiBeiiiotioaef  itsparticlei, 
in  a  returning  series  of  connected  pipes  ;  a  subject  afterwards  illiutntted  in  the  experi- 
mental rasearcltes  of  Count  Riunliiid.  Il  bas  of  late  jear*  been  introduced  as  a  nevtily  into 
Ihia  onunlrj,  and  applied  lo  warm  the  apartments  of  tnuij  public  and  prirate  buildinn. 
Tbe  fcUowini;  details  will  prove  that  the  theory  aod  practice  of  hot-water  circuUtioa 
were  as  perfectly  ondentood  by  IL  Bounenutin  fifty  years  mt,  as  they  are  by  any  of 
our  sto*e  doeton  at  the  meaent  day.  They  were  tlisa  puUicly  ezhibUed  at  Via  raai- 
denee  in  Paris,  and  were  aiterwards  communicated  to  the  world  at  large  in  the  iaterest- 
itDBrticIa  of  the  Dietioiaiaire  Ticluiologique,  entitled  Ina^atim  Art\fieiMt. 

lie  apparatus  of  H.  Bonoemain  cuDBlated;  1.  of  a  boiler,  and  pipe*  for  the  sircn- 
lation  oF  water ;  9.  of  a  regulator  calculated  to  maintain  an  equable  tgmperalure ;  S. 
of  a  stove-apartment,  heated  constantly  to  the  degree  best  fitteil  for  incubaliau,  which 
be  called  tlie  hatching  pitciL  He  attached  to  one  uds  a  poii*tiniir»  Ot  chich-room,  bt 
dieriihine  the  chickens  during  a  few  days  after  incubation. 
Ttie  boiler  it  represented  in  vertical  section  and  ground  plan,  in  ^a  181  nod  7B8. 
tnpoeed  of  a  double  cylinder  of  copper  or  cast  iron  7,  I,  havuig  a  grate  &  (see 
...  plan),  an  ash-pil  at  i  (sectioa).    The  water  occupies  the  ehad«d 

(pace  0,0.    h,g,g,i,t,ue  five  vertical  flues,  for  cooduding 
Dine  burnt  air  and  smuke,  which  first  rise  in  the  two  exterior 
flues  e,  e,  then  descend  in  the  two  adjoining  fluea  g,  g,   and 
finally  re-mount  through  the  passages  i,  i.  in  the  central  flue 
K    During  this  upwards  and  downwards  circulation,  as  sbowa 
by  the  arronB  in  the  section,  the  producta  of  combustion  are 
made  Co  impart  Dearly  the  whole  of  their  heat  to  the  water  by 
whicb   they  are   surrounded.      At  the   commencement   eone 
buminr  paper  or  wood  shaviogs  are  inserted  at  the  orifice  «|i, 
^    to  establish  a  draught  in  this. circuitous  chimney.    The  air  is 
^?  admitted  into  the  ashpit  at  the  side,  in  regulated  quantities, 
through  a  small,  square  door,  moveable  rounda  rod  which  runs 
horizontally  along  its  middle  line.     This  swing  vslve  is  acted 
upon    by    an    expanding   bar  (see   HKAT-BaoDLAnw),    whicb 
opens  it   more  or   less  according  to  the  temperature  of  the 
stove  apartment  in  wliich  the  eggs  are  placed. 
D  is  the  upper  orifice  of  the  boiler,  by  which  the  hotter  and  consequently  lighter  p«r- 
tides  of  the  water  continually  ascend,  and  are  replaced  by  the  cooled  particles,  which 
uiter  the  boiler  tiear  its  bottum.  as  shown  Vijig.  TS9.  at  a.    Into  further  details  relative 
to  the  boiler  it  is  needlesa  to  enter ;  for  though  its  form,  as  deiigned  by  U.  Botwenuun. 
excellent  and  most  economical  uf  heat  for  a  charcoal  fire,  it  would  net  suit  one  o( 


it  of  the  obstruction  to  the  pipe*  which  would  soon  be  occasioned  by 


ion,  having  the  beating  pipe  of  distri- 
!  hockvards  and  forwards  with  a  very 


In  jig.  '189.  the  boiler  is  shown  at  k.  with  the  rod  which  r^[u1ales  the  ur  door  of  the 
■sh-pit.     D  is  a  stopcock  for  modifying  the  o|ieniug  by  which  the  hotter  particles   ' 

water  ascend;  a  is  the  water-pipe  uf  Cummun "  " 

bntion  attached  belvppn  ■  r,  which  thence  pi 

slight  slope  from  the  horisontal  directiiin,  till  it  reaches  the  jmuwhi^  o  f  i^  It  travenai 
this  apartment,  and  returns  by  N  x  to  the  orifico  of  the  boiler,  b,  where  il  turns  vertically 
downa-ards,  and  descends  to  nearly  the  bottom  of  the  biHler,  discharging  ft  that  point 
the  cooled  and  therefore  denser  particles  of  water  to  replace  thoee  which  continually  issoe 
.upwards  at  D.  L  ft  is  a  lube  suniionnted  with  a  funnel  fur  keepli^  ihe  range  ol  pipei 
•Iwayii  full  of  water;  andi  is  a  syphon  orifice  for  permitting  the  escape  of  thediseugngad 
air,  whidi  would  otherwise  be  apt  to  occupy  partially  the  pipesand  obstruct  tlie  aquseua 
circulation. 

The  rvter  the  water  ([ete  cooled  in  the  serpentine  tubes,  the  quicker  its  cireulatioa 
will  be.  becnuM  the  difference  of  denaity  between  the  water  at  the  top  and  bottom  of  the 
boiler,  which  is  the  sole  cause  of  its  movement,  will  be  greater,    n  represente  small 
supply  the  requiaite  moisture  to  thebeatedair,  and  taplaoe 


Moeer*  filled  with  water,  Ic 
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tffi,  imnged  along  the  trmjn  m  m,  in  ui  atmotiphere  Mialogcnu  U  that  ander  the  lod; 
ct  Ihe  hen. 

When  wewUh  to  tateh  efgtwith  thiiappantni,  th«Ri«  is  to  he  kindled  in  the  boner, 
and  ai  1000  ai  the  temperature  has  naen  lo  about  100°  F.,  the  eggi  are  inlrodandj  but 
ooljr  one  twentieth  of  Ihe  whole  nninber  intended,  upon  the  flrst  day ;  neii  d>j,  a  like 
Dunber  ii  laid  npou  ihf  Irsya,  and  thus  in  ■nceoiion  Tor  twenif  dij*,  ta  that  Dp«  Uic 
nrratT-flnt  da;  ibe  egga  fint  placed  mif  be  hatched,  (or  the  most  part,  and  we  ur 
obtain  daily  afterwanli  an  equal  nniober  of  ehielii.  In  Ihi*  way,  regulaiilv  of  care  ii 
Mlablftbed  in  the  rearing  U  them. 

Dnring  the  flrsi  dayi  of  incuhalion,  nilnral  as  well  as  artiGcial,  a  Muall  ponion  tl  lie 
water  contained  in  the  eig  eTaporatea  by  the  heal,  through  the  ahell,  and  ia  rtplmd  ii) 
a  like  quantity  of  air,  which  is  anerwartti  useful  for  the  re«pitation  of  the  aaiaial.  Iftbe 
warm  atmosphere  aurrotlnding  the  eggs  were  reiy  dry,  such  ■  portion  of  the  aqonitii  ptrt 
of  the  ef^t  would  evaporate  ihroogh  the  pores  of  the  shells  as  would  eudanger  tbe  folire 
life  of  tbe  chick  in  oto.  Tbe  transpiraiian  from  the  body  of  the  hen,  ai  she  sits  vpoD  hr 
cgga,  counteracts  this  desiccation  in  general ;  yel,  in  very  dry  weather,  many  hilcbii; 
egg*  Ail  Oam  tbat  cause,  onlrM  they  be  placed  in  moist  decomposing  straw.  The  *iia 
MDcers  H  If  are  therefore  essential  to  success  in  aitiScial  incubation. 

ARer  the  chickens  are  hatched  they  are  transferred  into  the  noiMry,  o  «,  on  the  frast 
■ide  of  which  Iberc  is  a  small  grated  trough  filled  with  millet  seed.  &i*ll  diTisioDi  sre 
mada  between  the  broods  of  successire  days,  to  enable  tbe  tuperinlendenl  to  Tsiy  ilicit 
feeding  to  Iheir  age. 

In  order  lo  supply  an  eslabtithment  of  Ihe  common  kind,  where  100  efg*  are  lo  be 
balebed  daily,  a  dozen  of  hens  would  be  needed,  and  ISO  eggs  must  be  placed  nnderllKm, 
u  only  two  thirds  in  general  sueeecd.  At  this  rate,  4300  mother*  would  be  reqniitd  Is 
■It.  Now  supposing  we  should  collect  ten  times  as  many  hens,  or  43,000,  we  should  M 
he  able  to  command  the  above  nnmber  of  chickens,  as  there  is  seldom  a  tenth  pail  d 
kens  in  a  brooding  state.  Betides,  there  would  be  in  this  case  no  fewer  than  720  lw*> 
erery  day  eoming  onl  with  a  fresh  brood  of  chickens,  which  would  require  a  regimcil  of 
•npenutendentt. 

JrHfieial  InaUmtion  bg  mmu  ^  E«t  Xiaual  TTiweri.— This  coriou  pnxcN  b 
fetaeribed  very  briefly  in  a  letter  by  H.  D'Areet.  The  Mowing  an  exlradi  Aon  IM 
■etteri— 

"  In  June,  1829, 1  obtained  chicken*  and  pigeon*  at  Tichy,  by  artificial  iBCobalisa, 
efleeled  through  the  means  of  the  thermal  waters  of  that  place.  In  1627  I  weal  lo  the 
baths  of  Chandei-Aigues,  principally  for  ihc  parpote  of  doing  the  same  Lhtng  there. 
Finding  Ihe  proprietor  a  zealous  man,  I  succeeded  in  making  a  usefol  appliottoa  of  i^ 
aonrte  of  heat  to  the  production  of  poultry. 

"  The  advantage  of  this  process  may  be  comprehended,  when  il  i*  known  that  lie 
iuTalids  who  arrive  at  Tichy,  for  instance  in  the  month  of  May,  find  chickens  only  tbe 
■iie  of  quails )  whereas,  by  this  means,  Ihey  may  be  readily  supplied  six  moallu  old. 

■' The  good  which  may  be  done  by  establishing  artificial  incubation  in  places  «fh« 
hot  springs  exist  is  i^aliviabU ;  it  may  be  inlioduced  into  these  establish ments  wilbwl 
at  all  interfering  with  the  medical  treatment  of  patients,  since  the  hatching  would  p 
on  in  winter,  at  a  time  when  (be  baths  fbr  olber  purposes  are  oat  of  use. 

"  There  is  no  other  trouble  required  in  breeding  chickens,  by  means  of  hot  baths,  tbu 

to  breajc  the  eggs  at  the  proper  time;  for,  when  the  apartments  are  dosed,  ihe  wbole  i' 

the  inierior  will  readily  acquire  a  sufficiently  elevated  and  very  constant  temperaHie." 

In  addition  to  these  details  by  H.  D'Areet,  a  letter  waa  receifed  &01D  H.  Felgeri^lbe 
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pniprietor  of  the  bathi  at  Chaadefl-Aigan  (CantBl),  fa  whteh  he  detcribei  the  niecew 
he  had  in  taiUiwbig  M.  D'Arcet**  proeew.  This  coniitts  In  patting  the  efflt  into  a  tmafl 
buhet,  Buapeading  il  in  one  of  the  gtove-rooms  brated  b;  the  hot  mineral  valer,  aad 
laming  round  the  egg»  erery  day.  Tha  very  firtl  trial  jn»  attended  with  laceeas,  ud 
ao  ftilure  wm  expcrieneed  En  fotir  repeiitioiii  of  it. 

INDIGO.  This  iaTalDable  bine  dye-alaff,  fbf  which  no  tolerable  Bnbiititiite  hu  beea 
fbnad,  \raa  known  to  the  aneieati  a«  a  pigmesl  under  the  n'amF  of  nuliaim,  whence  iU 
preamt  denotninatlon.  In  nraderv  Eniope,  it  flnl  came  into  eitensive  u»e  in  It/ly,  bat, 
ahoni  ihe  middle  <^  the  Ifllh  ernlary,  the  Dnteh  be;«n  to  import  and  employ  ii  in  eon- 
•iderable  qunnliliei.  Il«  general  inlrodmtioa  into  the  dye-houiet  of  both  England  and 
Frenee  was  kepi  back  by  atean]  laws,  founded  upon  an  opinion  that  it  ma  a  fagitira 
•sbaiaice,  aad  even  prejndieial  to  (be  flbie  at  wool.     See  Dtkiho,  p.  410. 

The  plania  which  afford  (hiidye-drng  grow  in  the  East  and  Weat  Indies,  fn  the  mid- 
dle regions  of  America,  ia  AlHca,  and  Earope.  They  are  all  ([-ceici  of  the  genen  hM- 
gofira,  Iialii,  and  fftiifuii. 

The  following  are  enltinitcd  i—IuHgiiftn  thieloria  afibnli  n  Bengal,  Malabar, 
Modigucar,  the  Iile  of  France,  and  St.  Don)ing<^*aa  article  (  middling  qnality,  bnt 
in  large  qiianljly.  The  iadigo/tra  diiptrma,  a  plant  niltirated  in  the  East  India 
and  Ameriea,  growf  higher  than  the  preceding,  is  woody,  and  fbniisbet  a  snperioc 
dye  itnO'.  The  Qnatlmala  indigo  come*  from  ibis  ipeeie*.  Indigo/tra  ^it  fiowt  ia 
the  nme  eonatriet,  and  also  in  Ibe  West  Indie*.  The  Indigo/era  ^gtnita,  whieh  growi 
alto  ia  A/Hc«|  il  yield*  lillle  Indigo,  but  of  en  excellent  quality.  Indigofira  P-ada- 
tiiKtOTia,  which  ia  cnliiTated  in  ihe  Eaat  Indie*,  rnmishe*  ihe  beat  of  all  i  the  Ind^Jira 
Ota%ea  a  the  E^ptian  and  Arabjan  specie*.  There  are  alao  the  exruUa,  rintrss  ersefa, 
JUrja/B,  glabra,  and  seTeral  otheia.  The  JVerfam  linclarium  of  the  East  Indies  afibrdi 
Hme  indigoi  at  doei  the  Itaiit  fteetorio,  or  Woad,  ia  Eorope)  and  the  Polf/gmmm 
fiBcforiam. 

The  diitriett  of  Eiahenagar,  JeMore,  and  Hoorshedabad,  in  Bengal,  ranging  from  88^ 
to  B0°  E.  L.  and  2!}'  to  34°  N.  L.,  prodnce  Ihe  EnesI  indigo.  That  from  Ihe  dillrictt 
•bout  Bnrdwan  and  Benares  is  of  a  eoarser  or  faanher  grain.  Tyroot,  in  lat,  Sfl°,  yield* 
a  tolerably  good  article.  The  portion  of  Bengal  most  propitioni  lo  Ihe  cnlliration  at 
indigo  lie*  between  the  rirer  Hoogly  and  the  mala  stream  of  the  Ganges. 

In  Ihe  East  Indiet,  after  having  pk>ughed  Ihe  ground  in  October,  Ifovenher,  and  Ih* 
beginning  of  December,  Ihey  tow  Ifae  teed  of  Ihe  indigo  plant  in  Ihe  last  half  of  Hareh 
and  the  twgianing  ^  April,  while  the  toil,  being  neither  too  hot  nor  too  dry,  is  moat  prm 
pitiont  10  iis  germihalion.  A  light  monld  answers  best ;  and  snniihine,  with  ooeatioaal 
light  thoweri,  are  moat  faTorable  to  ii*  growth.  Twelve  pounds  of  seeds  are  tnfficient 
for  sowing  an  acre  of  land.  The  plant*  grow  rapidly,  and  will  bear  lo  be  cut  for  Iha 
firtt  lime  at  the  beginiJng  of  Ja>y,  nay,  in  some  distridt,  to  early  a*  the  middle  of  Jane. 
The  indiealions  of  malarity  are  ihe  bunting  forth  of  the  flower  bnds,  and  the  expansioa 
of  Ihe  blotsoms;  at  whidi  period  the  plant  abound*  most  in  the  dyeing  prindpla. 
Another  indication  is  taken  rrotn  the  UaVett  whieh,  if  they  break  aero**,  when  doubled 
flat,  denote  a  state  of  maturity.  But  Ibis  character  is  Kmiewhat  fallaciMt*,  and  depend* 
upon  the  poverty  or  richness  of  Ihe  toil.  When  mneh  rain  hilt,  the  plenls  fraw  loo 
rapidly,  and  do  not  tufficienlly  elaborate  the  bine  pigmeBU  Bright  cnnthine  t*  noM 
advBDiageons  to  its  production. 

The  first  cropping  of  the  plant*  is  Iha  beel )  after  iwo  maath*  a  second  i*  made  ;  ajlei 
another  interval,  a  third,  and  even  a  fbnrth  |  bat  each  of  ihete  it  of  diminished  valae. 
There  are  only  Iwo  cropping*  in  America. 

Two  melbods  are  punued  to  eitraet  the  indigo  from  tha  plant ;  the  flnt  effects  it  by 
fermenlation  of  Ihe  fresh  leave*  and  slemt;  the  second,  by  maceration  of  the  dried 
■eaves ;  the  latter  proees*  being  mo«i  advaniogeons. 

1.  from  lAf  Ttetnt  Itavei. — In  the  indigo  ftictoric*  of  Bengal  there  are  two  large 
(tone-hailt  elsterat,  the  botlim  of  Ihe  first  being  nearly  npon  a  level  with  Ihe  top  of 
Ihe  second,  ia  order  to  allow  Ihe  liqaid  eonlentt  lo  be  run  oat  of  ibe  me  into  the  othef. 
The  uppermcut  is  called  Ihe  feinienting  vat,  or  Ihe  sleeper  {  its  area  it  30  feel  tqnare, 
and  it*  depth  3  feel  g  Ibe  loweimost,  called  Ihe  beater  or  beating  val,  is  a*  broad  a*  Ihe 
other,  bnl  one  third  k>nger.  The  eailingt  of  the  plant,  a*  they  come  from  the  field, 
are  siralifled  in  Ihe  steeper,  till  this  be  filled  within  S  or  6  inches  of  its  brim.  In  <adel 
that  the  plant,  during  its  fennenlalion,  may  nol  sweU  and  rise  out  of  the  val,  beam*  of 
wood  and  twig*  of  bamboo  are  braced  tight  over  ihe  *urfu:c  of  the  plants,  «Aer  whi^ 
water  is  pumped  apon  tbem  till  il  stands  within  three  or  fbnr  inches  of  the  edge  of  Ihe 
Tetael.  An  active  fermentation  apeedily  commences,  which  is  completed  within  14  or  IB 
hoars;  b  little  longer  or  thorter,  acconUng  lo  Ihe  lemperatnre  of  Ihe  air,  Ibe  prevailing 
winde,  Ihe  quality  o(  the  water,  and  the  ripeness  of  the  plants.  Kine  or  ten  hour*  after 
'  I  t^  Ihe  plant,  the  condition  of  the  vat  most  be  examined;  frothy  bnb- 
'  '  rise  like  little  pyramids,  are  at  6at  of  >  wUt«  edor,  bnt  iOM 
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hMMM  mj-bhe,  and  th«B  owiv  panrie-rtd.  Tha  AnMalaUoB  it  U  tU*  t^M 
noleal,  the  flaid  w  in  eouiant  eommatiaa,  appweailT  bcalias,  iBDomenble  bobblM 
BonnI  ID  Ihe  lUrfaM,  and  >  Mpper-eolnrcd  dcMC  tarn  eo*en  Ue  ithole.  As  kmg  m 
lta«  Itqaor  ii  ifilatcd,  Ihc  rennmlBlion  mod  not  be  diilarbedt  bnl  wbcn  il  bemif 
more  [ninqiul,  the  liquor  it  to  be  drawn  off  iaU  Ihe  k»er  eMtetn.  It  it  of  ike  ntaitit 
tonaequence  net  to  putli  tike  fera>c«ialioa  too  fhr,  beeaiue  the  qnaliiT  oT  Ue  whole  iad^ 
ia  delerianted  g  bal  rather  lo  cut  it  ihoit,  in  vhieh  caae  there  ii,  indeed,  a  Iom  of  wrigh^ 
bat  tkl  article  it  beitrr.  The  Itqoor  poarcMia  now  a  Rliaiening  fellow  ctrior,  whiek, 
when  Ike  indifo  precipililea,  chang ea  lo  greee.  The  aTera^  Ipmperatnre  oT  the  liqnai 
ia  eomaoolT  S5*  Fahr.  i  itt  ipeeiSc  sn^itr  at  the  iivrace  ia  I-OOIS  i  ud  at  the  batta^ 

i-ooa. 

Aa  loon  at  the  liquor  hat  been  ran  into  Ibe  lower  ciatera.  In  men  an  «et  to  worii  to 
baal  it  with  oar^  or  ihoTels  4  feel  lonft,  called  hufwri.  Paddle  wheel*  have  abo  bee« 
■nph^eil  fur  llw  tame  pnrpoae.  Meanwhile  iwo  other  laborer*  cleat  awa^lhe  compre^ 
Hn;  heami  and  bamboot  rratn  ihe  turfaee  of  ihe  ojiper  \%i,  renioTe  Ihe  eihaotied  plaa^ 
•et  it  to  drr  for  foel,  clean  oat  the  Tettel,  and  itntifjr  frerh  planla  in  it  The  fenneated 
plant  appeart  ttilt  vreen,  but  it  hai  loat  Ibcee  foarthi  of  ita  balk  in  the  proecat,  or  btwt 
12  lo  14  per  cent,  of  iu  weighl,  chiefly  water  aad  eitraetiTe  aialler. 

The  liquor  in  the  lower  vai  moai  be  ttronglT  btaien  Tor  an  hour  and  a  half,  when  the 
iadifo  beiiint  lo  a^glomeraie  i*  flodii,  aad  to  piecipilate.  Thia  it  Iha-aiuBeBt  fir 
jitdfing  whether  there  bat  been  any  """  eoauaiitcd  in  the  reimealaliou  (  which  nnat 
be  eorrected  b;  the  operalioa  of  beating.  If  the  rermentalion  hat  been  deTeetire,  mseh 
Owh  ritet  ia  ilie  beating,  which  nual  be  allajed  with  a  little  oil,  and  then  a  rcddiA 
llnge  appeal*.  If  large  round  granulariont  are  formed,  the  bealin)t  it  conliDited,  ia 
•nier  to  ue  if  they  will  grow  mailer.  IT  they  become  at  tmall  aa  Bne  taad,  and  if  lh« 
water  deara  ap,  the  iudiio  it  allowed  quietly  to  lubuie.  Should  the  vat  have  beea  <ner 
fermenlrd,  a  Ihick  fht-lonking  cruit  covers  the  llqaor,  which  doea  not  ditappear  by  the 
fntniduetion  of  a  flaelf  of  oil.  In  taoh  a  eate  the  healing  moM  be  moderated.  Whenever 
the  granulaijont  beeome  round,  and  begin  to  tubalde,  and  the  liquor  elean  ip,  the  beatieg 
Bott  be  diteaalianed.  The  froth  or  teumdiffnieaitarif  ipoaianeoutly  intoteparaleDiiaMa 
Banielea,  that  move  about  ibe  turfaee  of  the  liquor ;  which  are  markt  of  an  eieeeara 
Ibnnenlation.  On  the  other  band,  a  rightly  frnoented  vat  ia  easy  to  wmk;  the  froil^ 
Ihoogh  abundant,  vaniihet  whenever  ^e  gmnulaiiont  make  their  appearance-  Tha 
Miet  of  the  ItqMT,  whea  drawn  out  of  Ihe  Meepcr  into  ihe  beater,  it  bright  green ;  bat 
•I  toon  as  the  agglonwraliont  of  the  iadiio  eommenee,  it  astume*  the  oolor  of  Madeira 
wine ;  and  speedily  aflerwardi,  in  the  oonrte  of  beating,  a  tmall  rouad  grain  it  formed 
which,  on  separating,  make*  the  water  trantpareai,  aad  fallt  down,  whea  all  Ibe  tarbidilj 
aad  froih  vaniah. 

The  object  of  the  beating  it  Ihreffbld  i  finl,  it  lends  to  dlaengage  a  great  qaanlitr 
of  earbonie  acid  preaeal  in  the  fenicnied  liqoori  teeondly,  to  giva  the  newly  deVdoped 
isdigD  iu  requisite  duae  of  oiygea  bj  the  moit  extensive  eiposnre  cf  iis  pwtidei  lo 
the  atmosphere  I  thirdly,  to  agglomerate  the  indiio  ia  distinct  Docka  or  giannlalioBa, 
In  order  to  hasten  Ihe  precipitation,  lime-water  it  occa^innally  added  lo  the  femealDl 
liquor  in  Ihe  progreas  of  healing,  but  il  is  not  indispensable,  aad  has  beea  aopposed 
capable  of  deteriorating  Ihe  indigo.  In  the  front  of  the  beater  a  beam  it  fixed  upright, 
in  which  three  or  more  holes  are  pierced  a  few  inchca  in  diameter.  These  are  dMed 
with  plugs  daring  Ihe  healing,  but,  two  or  three  hoot*  aAer  it,  at  Ihe  tadigo  inbaide% 
fte  upper  plug  it  withdrawn  to  run  off  Ibe  tupetnatanl  liquor,  and  then  ihe  kiwei 
■dngt  in  tneeFStion.  The  ilatc  of  thii  Ilqaar  being  examined,  affords  aa  indicaiioB  of 
ihe  SQCcett  of  both  Ihe  processes.  When  the  whole  liquor  is  ran  off,  a  laborer  enlen 
the  vat,  iweepa  all  the  precipitate  into  one  oomer,  aad  empties  the  IhiDncr  pari  inlo  a 
■pont  which  leadiinlDadttern,  alonpideof  a  boiler,  SO  feet  Inag,  3  feel  wide,  and  3  deep. 
When  all  Ihit  liquor  is  once  etdlecied,  it  ia  pnmped  thronib  a  bag  for  retainine  the 
iBpuhiicB,  into  the  boiler,  aad  healed  Iu  eboUilion.  The  fiolh  soon  snbsidea,  and  tbowi 
an  oily  lookii^  film  apoa  the  liqoor.  The  indigo  it  by  ihit  process  not  only  freed  fma 
the  yellow  eiuadiv*  nailer,  bat  it  eoriebed  in  the  ialcatity  of  itt  eotor,  and  iocreased  ia 
wciglii.  Fnita  the  boiler  the  mixlnre  is  ran,  alter  two  or  three  bouia,  inlo  a  geaeral 
nxriver  called  the  dHpyiJag  vat,  or  table,  which,  lor  a  factory  oT  twelve  pairs  of  prepara- 
tion vaU,  ia  SO  feet  loni,  10  feel  wide,  and  3  feet  deep ;  having  a  false  bollom,  S  feet 
ander  the  tap  edge.  Tbii  eiilem  atands  in  a  haiin  of  masonry  (made  water  tiifal  with 
Chnnam  hydraulic  cement),  Ihe  bollom  of  which  slopes  lo  one  end,  in  order  lo  fadliiats 
Ihe  drainage.  A  thick  woollen  web  it  stretched  along  Ihe  bottom  of  the  iaaer  vea-el, 
to  act  aa  a  filter.  At  long  as  the  liquor  paMct  through  turbid,  il  is  pnmped  hack  tiU 
Ihe  receiver.  Whenever  It  rans  clear,  the  receiver  it  eoverad  with  anoihcr  piece  af 
dolh  lo  exclude  Ibe  dost,  aad  tllawed  to  drain  at  its  leteun.  Next  moraiag  lb* 
drained  maima  it  put  into  a  ttroag  bag,  aod  tqueeied  in  a  preaa.  The  indigo  it  tba 
carafnllir  takea  oat  of  tlie  hag,  and  cat  with  a  braaa  wire  ialo  bil^  a^pat  8  Jiche*  cabft 
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WfcM  are  dried,  ia  an  shy  hoaw,  upon  thelTct  of  wieker  voric.  During  (be  drjinr,  a 
«hiii*h  rfflarptecBce  eomM  upon  ihe  piece*,  whldi  mnil  be  eareTullr  removed  wiih  a 
brnih.  In  khik  plice*,  partiealwl;  on  ihe  coait  of  Coronandrl,  the  diied  indiio  luinpt 
arc  alkiwcd  lo  rffloreice  in  a  ea^  fbr  Mnne  tiinei  and  when  ibej  become  hard  Ihej  wt 
wiprd  and  paek«d  Ibr  eiporlatioB. 

Froai  HCDe  expcritnenu  it  would  appear  that  the  gaa  dinengsged  dnrinic  Ihe  middl« 
periud  •<(  ibe  feniicnUlkNi  b  eompoKil  in  100  paria  of  IT'S  eatboaie  acid,  6-8  mjrtien, 
and  66-T  aiole ;  and  lowaidi  iu  ead,  of  40-&  earhouic  acid,  40  ox^ftcn,  and  65'0  laole. 
The  rFimenUna  leavet  apparenilr  conTsrt  the  axygen  of  ihe  aliroaphere  into  carbonic 
acid  fra>,  and  lave  JU  aiole;  beeidea  the  qnanlitr  of  carbonic  acid  which  they  ipuD- 
laneosFif  evnlve.  Carburcled  hydrogen  doe*  not  arem  to  be  diaengaitrd.  That  tha 
liqiior  in  ihe  beating  vat  abaorbt  oiygen  from  the  air  in  pn^rliou  aa  the  indigo  becomet 
loeenlent  and  granular,  ha«  been  aKtrlaioed  by  cxperimeal,  ai  well  a*  llwl  iDDthinc 
•ceeieralei  Ihe  Eeparaiioii  ot  Ibe  indiiu  blue.  Out  or  lOUO  imrli  of  the  rermented  liquor 
of  ipeeiGe  (ravily  l'D03,  the  blue  precipilate  ma;  eonditate  0-76  of  a  pari.  Sitcb  a  pro- 
portion upon  Ihe  great  Male  ii  bowever  above  the  averi;[e,  which  ii  not  more  (bun  0-6. 
When  lime  water  ia  added,  an  eilracljve  auller  ii  thruwn  down,  whieh  aioounli  lo  fronl 
20  to  47  part*  in  1000  of  the  liquor.  It  haa  a  dark  brown  linl,  a  viscid  apprintnee,  aa 
unplraianl  imell,  and  a  bitlei  tarle.  Il  becomei  moitt  in  damp  air,  and  diHolvea  in 
wali-r  wilhanl  deconipoailinn.  Il  it  precjpjlaled  by  'i:at,  alkalil,  infuiioo  of  galls,  and 
acetate  of  lead.  All  iadi«a  comaint  a  lillle  iime  derived  from  the  plant,  even  though 
■ooe  haa  brea  oaed  in  iU  prepaiaiion. 

2.  Mifo  frmn  drimt  Havu. — The  ripe  plant  being  cropped,  ii  to  be  dried  in  innsbine 
from  9  o'cloclc  in  ihe  morning  lltl  4  in  Ihe  afternoon,  during  two  daj*,  and  ihrishcd  to 
aeparale  ihe  tiem*  IVi>m  (he  leave*,  wfaieh  are  then  atored  up  in  roa^iazino  till  a  tufficieni 
qnanlitr  becullecled  fbr  manufacturing Qpciationn.  The  newly  drird  Iravrs  muit  be  fica 
frotn  ipoln,  and  friable  between  ihe  fingert.  When  kepi  dry,  Ihe  lesvet  undergo,  in  the 
coniae  of  4  weeks,  a  material  change,  ihetr  beautiful  fireeo  lial  luraJag  into  a  pale  blu^ 
gny,  pievi'ioa  lo  which  Ibe  leaves  afloni  no  indiao  by  ii>aceralioii  io  water,  but  snba^ 
qnenily  a  larfc  quanlily.    Afterwards  the  product  becomes  less  considerable. 

The  fulluwiBS  proeeu  i>  pursued  id  extract  indigo  from  the  dried  leaves.  They  are 
infused  in  Iheieeping  vat  wilh  iJx  lime»  thrir  bulb  of  water,  and  allowed  to  maeerale  for 
two  houTB  with  vfllinual  siirring  litl  til  Ihe  floating  leaves  sink.  The  Sue  green  tiquoi 
k  then  drawn  nil'  into  ihe  beater  vat,  for  if  il  itooil  longer  in  the  steeper,  some  of  the  in- 
digo would  settle  among  the  leave*  and  be  IncU  Bol  water,  a*  employed  by  tome  laann- 
faelurrr*,  is  nol  necessary.  The  proces*  with  dry  leave*  potaesses  this  advantase,  that 
a  piDviiiion  of  Ihe  plant  may  be  made  at  Ihe  moal  snirable  tiines,  iodependenlly  of  Ihe 
licisaitttdes  of  Ihe  wealbrr,  and  the  indieo  nay  be  nniformly  made;  and  moreover,  that 
the  fermenialion  of  the  frnb  leaves,  oftFo  caprieiout  in  it*  tourte,  i*  luperseded  by  a 
much  thorlrr  |>eriud  of  simple  maceration. 

The  proceas  for  oblainins  iodieo  from  the  Ntnum  is  altogether  Ihe  same,  bnt  hot 
water  has  been  generally  applied  to  Ihe  dried  leaves.  For  woad,  hoi  water  must  be  em- 
ployed, and  atsn  lime  water  as  a  prccipitani,  on  accoanl  of  ihe  smsll  proportion  of  indigo 
In  the  plant.  Dilute  muriaric  acid  v  diiestcd  npon  the  woad  indigo  ti>  remove  the  lime, 
wilhonl  vhleh  no  dye  could  be  preeipitated.  Acconling  to  the  warmth  of  the  sumiuer 
and  Ihe  lipenes*  of  the  plant,  fhim  2  to  B  onneet  of  indigo  may  be  obtained  from  100 
pounds  ik  Ihe  dried  woitd,  or  upon  an  average  4  oancea  to  Ihe  hundred  weight. 

Tlie  indigo  found  in  European  commerce  is  imported  from  Bengal,  Coromandel, 
Hodrmii,  the  blauritjus,  Manilla,  and  Java  in  the  Eastern  hemiipberej  from  Senegal, 
Caraecaa,  Guaiimala,  Brazil  (9ouih  Carolina  and  Lonisiana  in  small  quantity),  and  lot 
merly  from  the  Wol  India  iilands,  especially  Si.  DominBO.  It*  qiialily  de|>ends  upon  th* 
specie*  of  Ihe  plant,  its  ripenesa,  Ihe  soil  and  climate  of  ilt  arowlh,  and  mode  of  tnanu 
litetnre.  The  £ait  Indian  and  Braiiliui  indigo  come*  packed  in  chest*,  the  Goatimala 
in  oi4iidef,  called  nrau. 

The  or«*n  which  affords  the  indrgo  is  confined  entirely  to  the  pellicle  of  the  leavca,  ana 
tiisi*  in  In  nest  qnaniiiy  at  the  commeueemenl  of  main  rat  ion  while  the  plant  i*  In  dower. 
The  indigufeia  is  remaikable  for  giving  a  blue  tinge  lo  Ihe  nrine  of  cows  that  feed  upon 

According  to  some  manafaeturrn,  the  plants  ihonld  be  cut  down  in  dry  weather,  aa 
boor  or  twu  befure  snnset,  carried  off  Ibe  Held  in  bnndle*,  and  im mediately  spread  upoa 
a  dry  floor.  Next  morning  Ibe  reapini  is  resumed  Tor  an  hour  and  a  bair,  bef  re  the  sun 
acts  loo  powerl^lly  upon  vegetation  ;  and  Ihe  plants  arc  treated  in  the  same  way.  Both 
enttingt  b'eom<-  nufflciently  dry  hy  3  o'clock  in  the  af\emoon,  to  as  to  permit  the  Icavet 
to  be  separated  from  the  ilemi  by  thrashing.  They  ore  now  thoronchly  dried  in  lb( 
nnabine,  ihen  eoamrly  brni<ed,  or  sometimes  ground  lo  powder  in  a  mill,  and  packed  up 
tat  the  operalbiat  of  maaufaeture. 

In  tlifl  apriog  of  IS30  I  sabjeeted  a  varietf  of  tpeeineiw  at  indiga  la  CM^MWin 
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Mul|iM,  It  dknlTiaf  ■  few  gniu  at  cmcb  In  itraoB  taliAiim  add,  dihiliwt  Aa  wd 
tion*  wiih  ks  (qatl  voloiM  of  wUer,  and  dclermiiiing  the  roaJtinq;  ihulc  of  wkic  in 
bollow  pripm  «r  ptate  kIo*^  farniabed  vilb  a  fradunled  Ksle.  The  foUowiof  an  l 
rnnlU,  coBiparad  to  tlie  thadc  pndnced  bj  a  like  weight  of  aUolnte  indigOi 

I.  Eut  India  IndifM  i  pricet  ai  at  the  lul  Oelobet  n]«*. 
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.and  hne  ef  copper,  ft  oecnn  •ometimei  le*a  and  Mmetime*  more  dent 
-water,  wUch  nrcanutanee  dependi  npoD  tit  freedoin  fhim  rortisn  inparitiei,  a*  wcS 
•■  npOD  tba  Iceatment  of  it*  pule  in  Ibe  boiling,  piCMlng,  and  drying  operatioaa.  A 
i»  iaMlaUc  in  water,  eoU  alcohol,  etber,  mariatie  aeid,  dUnte  nilphiirie  add,  eold 
Mhereoaa  and  lat  oibj  bnt  boiling  alediid  aad  oilt  diwolte  a  little  of  i^  wUd  Ifcey 
iepoiile  oa  cooling.    Cre«aote  hn*  tbe  property  of  diMolring  indigo. 

Indigo  It  a  DUtnn  «f  teTaal  dye^toB'^  aad  other  anbataBeea.  Benelint  fonnd  in  it  a 
natter  rrannbling  TqKtable  gluten  oc  gliadine,  a  brown,  red,  and  blae  pigBent,  bcaidca 
oiyde  of  iron,  clay,  liiw,  nagnnih  and  lilica. 

1.  Ind^  glnlen  or  gliadiae  ia  diNalred  along  with  tbe  calcareont  and  magnraian  mlti 
by  aeida.  Irthe  powder  be  liealed  witbdHote  tnlphnrie  acidiiflbe  wlnlion  be  nturalcd 
wilh  carboDBtc  of  line,  CTaponled  to  drynen,  and  ill  rcudnum  treated  with  alcohol ;  tbc 
aolntion  thui  fonned  lea>et,  aAer  beinft  evaporaled,  a  yellow  traniparent  eilrvEt,  eaul) 
tolnble  ia  water,  more  difficoltly  in  acid  liqnidt ;  ihowiiig  that  acida  extract  only  a  portitn 
of  the  gliadine  from  the  indigo.  It  yielda,  by  dry  diatillation,  mach  anunonia,  a  fetid  oi^ 
and  ctHnpartaitaelriD.oibn'  reipectt  like  vegetable  glalcn. 

2>  hdifoimffn  occora  in  combinaiion  with  lime,  as  alao  with  vegetable  acid  in  eca- 
liderable  qnaplity,  and  more  abundantly  ia  Ibe  coaner  aorta  of  indigo  Iban  in  tbe  fiao'. 
Indigo  pnrified  by  addi  ia  to  be  treated  wiib  hot  atrong  caoctie  ley,  wUdt  diaaolvet  tbe 


U,j,l,.e,..,,G00glc 


iKtaao.  1047 

The  ttmli  bcMf  ntntnlMcd  «illi  tedic  add,  the  Uqnor  k  to  be  mpnnted,  and  ■leobgt' 
povred  m  Iba  reaManv,  vbtrebr  ttie  kUuliee  aetuic  i*  ditiolvcd  oni  fiom  Ihe  brown, 

Thit  pument  i*  a  dark  brawa,  timet  hkek,  but  it  sot  jH  enlirelT  fepmed  of  lb* 
DibcT  MBUilncflk  ofiDdign-    It  b  Dfitj  taUelcM,  ii  conbailiblf,  aflbnli,  ij  dn  dialilk. 
Diia  and  fttid  oil,  fonw  oiih  acid*  eombinationi  bardljr  tolabJe  in  naler,  with 


., --    ■  bardljr  tolabJe  in  naler,  with 

allcalii  lolnble  mitt,  bat  wiib  eaflha  bard);  aolnble.  Lime  poutuci  (he  propcrt;  of  pre- 
dpiuiing  the  iiidip>-bn>«a  conpletclT  rrom  it*  alkalbc  Mliilioii.  Cblorjae  oecaaiaBa  a 
pale  jetlow  brownub  predpliaie,  wt'eb  contiili  of  iadiio  brown  and  mnrialic  acid,  bM 
caufH  no  tbrlber  cbangc.  Bj  drrlag,  it  beeonea  ajaia  daik  colored.  Indigo-browa 
Menu  to  exiti  abo  in  woad. 

S.  Iidigo-nd,  or  more  propeilT  red  reein  of  iodi^,  Tbii  majr  ba  obuioed  bj  boiling 
alo^iol  ortp.  gtav,  0-S30  upon  aoue  Jndico  which  baa  been  ptevioaat]'  Ireaird  wiib  aeida 
and  nlkalit ;  tor  tbe  red  aabalaaee  i>  liardlr  uluble  in  cold  alcohol.  The  tolotion  ia  daik 
red,  opaqoe,  and  leaee*,  by  dtttillatioD,  Ihe  indigo-red  in  Ibe  fbeai  of  a  blaek-brown  pow- 
der, or  a  gliilening  Tanith,  aligbily  aolnble  ia  aicahol  and  clber.  AlbaKa  do  sot  diatolTe 
it,  bat  eoaaaalratM  *al|Anrie  acid  rorma  wilb  it  a  dark  yellow  dye,  rraa  whicb  water 
eantea  bo  piedpitalion  i  wool  eitiaci*  the  eolarfnm  the  acid  eolntioB,  end  becomea 
of  a  dirtf  brown  bne.  Chlorine  doet  not  teem  capaUeafdeMrofinE  tbe  color,  for  tbocph 
it  nabea  it  jellow,  h  becomet  ai  dark  la  e*^  on  being  dried.  .  Indigo-red  mtlu  with 
heatf  bnrna  with  a  brighL  flaac,  aifiJrdB,  when  healed  iu  vacuo,  flrat  a  white  cryatalliaa 
aablimale,  and  Iben  noehang  jd  ndigp-ied.  That  white  mauer  ia  duuigcd  bjr  nitrie  acid 
nto  indigo-red. 

4.  AtfigCkMac,  or  pare  indigoy  remains,  aAcr  treating  tbe  iadbo  of  eammeree  with 
lOale  acid,  alkalia,  and  alcohol  (  it  letaina,  howcTci,  alill  treeca  oi  tbe  matten  tberebf 
atiaeled,  along  «Iih  aome  earth;  so faaiaDce*.  In  order  to  procure  indigo-blne  ia  lla 
iimoat  pnrilj,  we  mait  dcoiTdize  tbe  aboie  blue  reaidoum,  that  foim  eclorlesa  indipo, 
whicb  Bgiin  acqnirrt  a  blue  color  Ciom  the  air,  and  conalilutea  Ihe  pare  piginent.  For 
Ibil  poipoie  Ibe  above  moitt  indigo  iiio  be  niied  with  ilihed  lime,  ^recn  sulphate  of 
ihn,  and  hot  water  in  an  air-tight  uatrae*.  Tbe  Indigo  when  deoxydiied  b;  pmaxji* 
of  iron  being  aolnble  in  lime-watw,  tbe  clear  J'ellow  aolntion  la  to  be  pouted  off,  and  ei- 
poaed  to  tbe  air.  The  indifto  abaorba  oiygen,  and  becomei  again  blae.  S;  digeatioB 
with  dilate  mnriatic  add  the  foieign  melien  are  diMoIved,  and  may  then  be  waihed  away 
with  diatilleri  water,  from  Ihe  abtohitt  indigo. 

Tbe  indigo-blue  obtained  in  Ihi*  manner  baa  a  caa(  of  paiple  red,  diaplayiog  the 
dMneterlatle  copper  lofire  in  a  bieh  d^ee,  bat  ia  powder,  it  ia  blae.  It  ia  void 
of  laate  and  amcU,  ia  by  my  cipnimeati  of  tpedfle  giaviiy  1-dO,  afford*  ai  6M^ 
Tabr.  a  purple  vapor,  end  anblimea  ia  ihiaing  purple  acalea,  or  sleoder  needle*  in 
an  apparaloa  open  to  the  air,  whereby,  however,  moch  of  it  i*  dealroyed.  Some 
carbon  lemaiDa  aller  the  aDblimalioii.  A  qnick  heat  produce*  moat  •nbUmale.  Tbeaa 
needira  contain  a  brown  oily  nnatler,  which  may  be  dieaolved  out  by  mean*  of  hot  alco- 
hol. Their  apeeifie  gnivity  i*  1'30,  aeeordiag  to  Mr.  Cram.  The  aDblimate  frora  eom- 
moB  indigo  doe*  not  contain  any  oil,  bat  totne  indi^ro-red  and  tbe  above  while  cryilalline 
natter.  According  to  Hr.  Crum,  indigo-blee  conai»t>  of  carboo,  73-22 ;  oxygen,  12-60 
aiule,  ll-S6j  hydrogen,  2-92)  while  accotding  to  Dama*,  cryalalliied  indigo  eoniitta  of 
tarbon,  73-36;  ojygen,  10-43)  aiole,  13-8lj  and  hydrc^cn,  S'50;  precipiiated  indigit 
eonaiiU  of  carbon,  74-81  i  oxygen,  7-SS  ;  aiote,  13-98;  and  hydrogen,  333  {  lublimed 
indigo,  at  earbon,  Tl-71 ;  oxygen,  12-  IB ;  aiote,  13'4S  j  hydrogen,  2-66.  My  own  aM- 
lyiiaaffoRled—eaTbon,  71-37;  oxygen,  H'23;  axoie,  10-00 ;  hydrogen,  4-38.  In  aoother 
analyala  of  Dnmaa,  3-93  parte  of  hydrogen  were  obtained.  Hence  we  meat  iafer  that 
enmiderable  differeaeea  eiiM  in  tbe  compoaition  of  uidigo  in  ita  pnreal  itate.  Eeagcnta 
act  npoD  it  Dineh  ai  opoo  eomnion  indigo,  Cbl^irine,  iodine,  and  bromine  convert  it  ntte 
a  reddiab  brown  aoluble  labatance.  Coneentrattd  anipfaurie  acid,  eapeeially  the  amokiag 
or  anbydrona  of  Nordhauaeo,  diaaolve*  iodigo-blne  with  the  disengagement  at  heat,  bat  it 
maket  it  auffer  eome  inodiAcatiao  ;  for  though  it  retain*  an  inlenee  dark  blae  color,  it  hai 
became  wloble  in  water,  and  may  be  Uanched  by  light,  which  doea  not  happen  with  indigo 
lleetf.  Kiirie  aeid  deatroya  indigo-blne,  fonai  indigolic  (carbaiotie)  acid,  carbonic  acid, 
aniflclal  min,  and  bitter  princi]de. 

Indi)[o-blue  may  be  reduced  by  anbalaneei  oxydiaed,  wiih  the  eo-operalion  of  alkalii 
or  alkaline  earths ;  for  example,  by  aoeh  aabitincra  at  have  a  atrong  affinity  for  oxygen, 
and  ere  anperfcclty  totnraled  wilb  thi*  principle,  ai  the  aalphuroua  and  photphotoaa 
aeidi  and  their  ulta,  the  pniloiydec  of  iron  and  tnanganete,  Ibe  protoxyde  nlla  of  tin, 
and  the  corretponding  componnda  of  chlorine,  as  Ihe  proto-chloridel  of  lin  and  iron;  and 
the  eoluiion  of  the  former  in  polach.  When  in  Ibeie  cireemBlaneet,  in  the  pretence  of 
alkali,  a  deoxydation  or  reduction  of  the  indigo-bhe  lebee  place,  Ihe  olher  bodiet  gel 
oxydiied  by  abtorplion  of  Ihe  oxygen  of  the  indigo-blne;  the  proloxydca  become  per* 
oiydca,  and  the  aeide  in  ov*  become  acida  in  it,  ke.  Eetcral  melallie  intphnrcl*  a'-' 
redaee  Ihe  indigo-bhic  In  theaame  predicament,  a*  tbe  aalphoteu  of.pi '  '  ~ 
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dnn,  oTaMimonf,  rmI  DTiiWBie  (orpimmt)  A  ifattilar  InflneBce  Ji  apithd  %;  h> 
ncBiiDK  TegclkUe  ntaUneci,  Nch  m  wMtd,  madder,  bran,  taw  tagar  (iMdaMn),  mt^ 
snip,  in  eon««|nrnee  of  Uie  fbnnalioa  oT  eaibonic  »mi  acrCk  acUt,  Vj  •teoTrlioB  tt  a» 
ufgea  (if  the  ladigo-Uve,  Ibr  awlle  acid  aad  acdie  «a1b  are  foaad  la  Uw  liqaor  ^  ik 
warm  blae  rat,  in  which  indigo  hat  been  rednccd  b;  mtani  (d*  ««mI,  ntaddcr,  aid  brn, 

fonaalbm  if  eoloHut  nAiad  MigoMu,  or  fatftgWJM.— Purified  iadigo-Uit  ii  ti 
be  treated  wilh  copperai  and  tlakod  lime,  ai  abore  deacribed )  or  the  clear  vine-fdln 
anpeniitaDl  liqaor  at  Ihc  eold  blne-ial  njituie  ii  to  be  lafcen,  ran  b;  a  tjfium  'm» 
a  malrau,  a  few  dropi  of  eoneenlralcd  aeelic  or  lalpburie  acid,  depdted  of  lir,  ire  to  h 
poured  inio  it,  and  the  veaael,  being  made  quite  full,  ii  to  lie  well  corlied.  Hie  rtdacd 
ind^  M>an  falJa  in  while  Soeka,  or  ci7*uUine  acalea.  Tber  mnal  be  ednleoraied  ipn 
a  Alter  wilb  water  deprived  of  il*  air  b;  boiling,  then  preated  between  Told*  of  Uoii^ 

Saper,  and  dried  ander  the  reeeiTer  ia  iicoo.  lodigo-bloe  ma;  liltewiae  he  rcdaeed  nl 
MolvedbT  tolatioD  oTbidro-tnlphareL  of  ammonia  g  and  the  adorleaa  inditotiae  Ba)W 
precipitated  bjr  uoriatic  acid. 

The  reduced  indigo  ii  Hatelimra  whlls  al  tbe  inilant  at  iU  elimlnalim,  noMM 
giayiih,  ot  a  lilkj  luiire,  bnl  beci>mei  vcrj  readilf  frrcenish,  Unc  green,  and  blue,  id  ik 
air )  ia  which  eaae  it  abaorba,  according  to  Bcrarlini,  4'S  per  ccnL  of  oijirn ;  bat  u- 
eu^ing  to  IJebef,  U-S  per  eeoL  It  i*  void  of  lute  and  tmell,  ii  inioluble  ia  waini 
well  h«led  water  iiee  riom  air  ii  not  adeeted  br  it,  bat  is  tnrtied  bloe  by  eoBiBoi  atitt. 
It  diMolvet  in  alcohol  and  etber  into  a  yellow  dje  g  not  in  dilate  acid*,  bat  in  ooani- 
trated  ialpburie  acid,  whereby  probably  a  portion  or  lbi«  ■•  drcvmpoecd,  and  taiBt  i^f» 
•olphuToiH  acid  roused  g  the  color  of  thia  lolntion  ia  bloe.  Sololiona  oT  Ike  caariie  ud 
carbonated  alkalii,  even  tbe  alkaline  earlhi,  readily  diaaolve  ledaced  indico  inis  a  viie- 
felltiw  liquid  g  bat  in  eonlacl  with  air,  oijRen  ii  abaoibed,  and  indi^o-blae  falli,  abOe 
■  pnrple-colored  Trvlh,  paitiae  into  copper-red,  appear*  "foa  the  aoifbce,  jtM  *•  ia  IW 
kdicc  vail  at  ihe  dyer. 

The  reduced  indigo  ma;  be  combined,  by  meaai  at  eaupICK  affinity,  with  Mher  bawi, 
with  the  eicepiioa  oT  the  oiyde*  ot  copper,  tine,  aad  metcury,  which  oiydiu  it.  Unm 
eetnUnationa  are  white,  in  part  cryttallisablc,  bMocne  tpeedily  Une  in  the  air,  nd  aflbci 
by  aobtinialion  indigo-bJoe.  BeraeliiM  ronned  with  lime  a  tWD-fold  Haabiaaiiaa)  nc 
euily  ifiluhle  in  water,  and  another  difficultly  aoluble,  of  a  lemon  eokir,  wbk^  coaliiacd 
an  eiceai  of  lime  g  tbii  it  formed  both  in  the  hot  and  the  cold  bJoc  TBtg  in  the  ItUcritil 
oceailoaed  by  an  oterdoae  of  lime. 

Whco'pure  iadi«o-hlac  it  treated  with  coocentrated  fulpbtirie aeid,  aad  partkntirljailk 
ail  timea  ila  weigbl  of  the  unohing  drg  acid,  it  diHolTca  completely,  and  te«eral  difftmt 
M»poBodt  are  produced  in  theacdation.  There  itfintablnetnlpbatc  of  indigo;  Kcad), 
a  aimitar  eoDipoand  with  tbe  reaulting  hj'poaulpbnrDiM  acid  g  IhinUy,  a  combiulia  a 
■alphuric  acid  wlih  thepuipkoTiadiao  (calM  Phujcin  hj  CrDm>,»pemliarnteliaeb 
geaeraied  from  indigo-Une.  Theae  three  eunponndt  are  facrc  ditsolTcd  ia  aa  eieni  at 
■nlphutte  acid.  The  more  cooecnliated  the  tnlphm  ic  acid  i*,  the  more  bine  hf  pNalfiUte 
ia  formed.  The  action  ia  nokiag  add,  when  dflDled  wilb  water  and  filtered,  afiriti 
coniiderable  precipitate  of  indigo  purple,  wbich  that  in  oil  uf  vitriol  doe*  Mt.  Then|N 
ofaBbydroDi  lulphurie  acid  combinea  with  indigo-blue  into  a  purple  fluid. 

In  Older  to  obtain  Ihun  Ihe  darit  bloe  loluiioa  each  of  theae  bine  acidi  in  a  pure  Mt, 
we  moat  dilate  it  with  forty  timet  ilt  weight  of  water,  and  imneiac  in  the  fihend 
liqaor,  well  washed  woo.  or  fiannet,  with  which  the  blue  acida  cambine,  while  mot  «f  Ihi 
aidpbnric  acid  and  aome  other  foreign  anbataaeet  remain  free  in  tbe  liqaor.  Tbe  wed 
BBtt  be  then  acnoird  with  water  eontalBina  about  a  half  pee  cenL  of  carboaalc  of  ib- 
«aonia,or  potaafa,  which  neotialiiea  both  of  the  UueBcida,and  ptadaccaabinecuBreaid, 
fhu  bring  eraporatad  to  diyaeu  at  the  tempetatnre  of  140"  F.,  alcohol  of  0-833  ia  la  be 
poaied  Dpoa  Ihe  retiduum,  which  diiaalvet  the  blue  hypoaulpbiia,  but  leavn  the  bite 
foliate  undiaeolved.  From  either  itlt,  by  precipitating  with  acetate  of  lead,  hf  ulai 
apoo  tbe  precipitate  wiifa  tulphureled  hydrogen  water,  and  eraporatioD,  either  of  Ike 
two  blue  aeUa  may  be  obtaiaed.  They  may  be  both  evaporated  to  diyneai,  etpedallf 
lie  blue  lulphate  oif  indigo;  they  both  become  aomewhat  moiil  in  the  air,  tkey  are  very 
aoluble  in  waler,  and  the  blue  lulphata  alto  ia  alcobolj  they  have  a  not  uoplaataai  ladL 
and  nn  acid  ailringent  taite. 

From  these  habitodea,  particularly  in  reference  to  the  baiea,  it  appeaia  that  iadigo-Uae 
does  not  comport  itself  like  a  saline  base  towtrdt  the  acids,  but  rather  like  aa  Bei>l|titt( 
it  enters  into  the  salts,  just  at  the  smpyreomatic  oil  of  vinegar  and  oil  of  tutpealise  da 
into  reiin  aoapt.  The  blue  pigment  irf'  both  acids  ia  reduced  by  aioe  or  iron  wilhoat  Ibe 
diMagagemenl  of  hydiogea  gat  g  aa  also  by  snlphureted  hydtogeo,  tepid  protoeblMidc  sf 
tin,  while  the  Uquor  beeone*  yellow. 

Jiidtf[0-UM  nlpMaii  of  polaA,  or  Mmbo^WpiliaM  ^  fOlaA,  may  be  obtaiaed  If 
axtraetiag  tbe  bloe  color  from  the  wool  by  water  containing  1  per  cent,  of  ear 
bamte  of  potash,  eviporaling  nearly   lo  dryneaii  treating  the  eurael  with  aktbt) 
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ntoajt  iny  neen  or  Mrtwnaie  of  potaih.  It  is  runnd  ... 
■■me  or  preeipitf  Md  indigo,  indiin  pule,  blue  canning,  and  solable  indi^.  To  prcpan 
it  ccooomiul It,  indigo  »  to  be  diiwlTrd  in  ten  lioies  ilg  «Fiihiorconcenlnlcd  sniphuric 
■eid;  the  aoltitioa  «t\erlwent7-funr  lioun  it  to  b«  dilutnl  with  lea  timei  its  weight  of 
wmter,  Bllered,  and  imperfeetly  laluriled  with  e«rbontle of  poush  j  whereb)'  t  blue  pow- 
der r>lli  down ;  Tor  the  reaallin;  (nlpbale  oT  potuh  throws  down  the  eeruteo- sulphate^ 
while  the  hypo*ulphile  of  potash  remUas  ditsolred.  It  is  ■  dark  blae  coppir  ibiainfc 
powder,  soluble  in  140  jiarti  oTeold  water,  and  in  much  ten  of  boiling  water.  It  is  made 
nae  of  as  «  dye,  and  to  gi*e  atai^h  a  blue  tint.  When  miied  with  Etarch  inv  Lakes,  It  i* 
mAI  aader  the  name  orthllbr  washerwomen. 

Ceraleo-aulphaie  ot  ammonia  mij  be  Tonned  in  tbe  ume  way.  It  it  nuich  nan 
•olnble  in  water,  Cernleo-inlpbate  of  lime  is  obtained  by  saturating  the  above  dilute 
aeid  with  challt,  fllterinff  (a  separate  the  undyed  gypsum,  and  waihtn;  with  water  till 
the  pnrple  color  be  extracted.  This  llqaor,  eTaporaled  and  decompoted  by  ileohol, 
affiriti  a  Uuish  floeky  prceipiiate,  which  it  more  tolable  in  water  than  common  (ij-psum, 
and  dries  up  in  a  purpte-btoe  film.  Cernleo-sDi^hale  oT  ainmina  may  be  obtained  by 
double  affinity ;  it  h  dark  hlne  while  moitl,  bat  becomes  black-blue  by  drying,  and  is  tol- 
nble  in  water. 

The  blue  pretent  in  all  these  salt*  of  (araliu  is  destroyed  by  ian»faine,becotnetfreeBi9li- 
gray  by  caualie  alkalis;  and  turns  immediately  yellow-brown  by  alka.xi  earths.  But 
when  the  ralution  is  Tcry  dilate,  the  color  becomes  Srsl  green,  then  yellow.  The  ear- 
bnnatet  of  alkali!  do  not  produce  these  changes.  Nitric  acid  dreomposet  the  color  quickly. 
Mr.  Crun  consider*  ceraline  to  be  a  combination  ofindigo-blue  with  water. 

Phtaisiju,  or  indigo-pnrple  combined  with  sulphuric  acid,  it  obtained  when  the  solotifa 
oT  indiio-blue  in  concentrated  tulphnrlc  acidjias  been  diluted  for  a  tew  hours  with 
water,  and  then  filtered.  It  seems  Id  be  an  intfrmediile  body  into  which  the  indigo-bloe 
passes,  berore  it  becomes  soluble  aittlmt.  Hence  it  occurs  in  greater  qoantily  soon  aAei 
digeslin>  the  inditm  with  the  acid,  than  a/lerwanls.  It  is  dark  blue,  dissolves  gradaally 
in  water,  aOiirds  Blier  eraporation  a  hlne  residnam,  of  the  ume  appearance  as  the  above 
blue  acids.  Wben  a  sail  is  added  to  it  a  purple  precipitate  ensues,  which  is  a  enmpoand 
of  indigo- pnrple,  sulphuric  add,  and  the  base  of  the  salt.  Indiio-parple  it  reduced  by 
bodies  having  a  strong  attraction  for  oxygen,  if  a  free  alkaK  or  alkaline  earth  be  pieseni, 
and  ill  wlutioa  is  yellow,  bui  it  become*  blue  in  the  atmosphere,  AcconJin;  to  Mr.  Cram, 
Phtnidnt  contains  balfas  much  combined  water  as  cemlinc. 

The  table  which  I  published  In  1830  (as  given  above)  shows  very  clearly  how  mnch 
the  real  qnalily  and  Tilne  ot  indigo  differ  from  its  repnted  valne  and  price,  as  eltimated 
from  external  charaelera  by  the  brokers.  Various  test  or  proof  processes  of  this  drug 
have  been  proposed.  That  with  chlorine  waler'is  performed  as  rollowg.  It  is  known 
thst  chlorine  destroys  the  blue  of  indtio.  bat  not  the  indiio.rcd  or  indt^obrown,  which 
by  the  reselling  mnrialle  acid  !a  thrown  down  from  the  sulphurie  solution  in  floeki,  and 
the  chlorine  aelt  in  the  same  way  on  the  gliadlne  or  gluten  of  the  inditro.  Pure  indlgo-blne 
is  to  be  dissolved  in  10  or  12  parts  of  concentrated  sulphuric  acid,  and  tbe  solution  is  to 
be  diluted  with  a  given  weight  of  water,  as,  for  example,  [000  parts  for  1  of  indigo-blne. 
If  we  then  pat  thst  Tolame  nf  llr|nor  into  a  gradnnled  glass  tube,  and  add  to  it  chlorine  . 
water  ofa  certaiD  strength  till  its  bine  color  be  destroyed  by  becoming  first  green  and 
then  red-brown,  we  caa  infer  the  qnanlily  of  color  from  the  quantity  of  chlorine  water 
eipMided  to  prodnee  the  effect.  The  quantity  of  real  indigo-blue  cannot,  however,  be 
estimated  with  any  ■eeuraey  in  this  my,  because  the  other  coloring  matters  in  the  drug 
Ret  also  upon  the  chlorine  t  and,  indeed,  the  indigo  itself  aoon  changes  when  dissolved  in 
■nlphnric  aekl  even  oatof  aceeM  of  light,  while  the  chlorine  wateritself  It  very  suteeptJU* 
of  alteralioa.  Perhaps  a  better  appredalinn  might  he  made  by  avoiding  the  sulpnuric 
acid  altogether,  and  adding  the  finely  powdered  indiao  to  a  drfiaite  volume  of  the  chlorine 
water  till  its  color  ceased  to  be  destroyed,  jast  at  Frassian-bliie  it  decolored  by  tolutloa 
of  potash  in  making  the  ferro-eyanide. 

Another  mode,  and  one  stucepiible  of  great  preciaion,  is  to  convert  ID  or  100  gralu 
t£  indigo  finely  powdered  Into  its  deoxydized  state,  as  in  the  blue  vat  by  the  proper 
fnantily  of  sli^ol  lime  and  •olnlion  of  green  snlphate;  then  to  predpiiaic  the  ind^ 
collect  and  weifh  it.  The  indigo  should  be  ground  upon  a  mnller  along  with  the  quick- 
lime, the  levigated  mixture  sbonU  be  diloitd  with  water,  and  added  to  the  solution  of  the 
copperas.  This  exact  analytical  proceM  requires  much  nicety  in  the  operator,  and  caa 
baldly  be  practised  by  the  broker,  merchant,  or  tnannfecturcr. 

Bmploymnl  0/ indigo  in  dyeing.  —  As  indigo  it  insoluble  in  water,  and  as  it  can  pene- 
trate the  fibres  of  wool,  cotton,  silk,  and  fiax,  only  when  in  a  state  of  solution,  the  dyei 
■lutt  study  (o  bring  it  into  this  condition  in  the  mo<l  complete  and  economical  nanncf 
This  ia  effected  either  by  eipoaing  it  to  the  action  of  bodies  which  have  an  afflnity  fot 
oiygCQ  auperior  to  ilt  own,  tneh  aa  certain  metab  and  melallic  oxjdet,  or  by  mixing  I 
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with  renneiitiBf[in«Ilen,ar,  Sulljibj'diMolTlag  it  ia>  ttranf  aeidindHtbcnlplnm 
The  iMotid  or  lh«  above  nethodi  Ji  called  the  wang  blae,  at  pul«I  nlj  ■nd  bejag  iIm 
BoM  inlricate,  wc  eliall  be![in  with  it. 

BeTure  the  lubalance  indito  wu  kaowa  in  Enrape,  iroad  having  been  nud  for  Jftiof 
bine,  gtTe  ihf  name  at  wocd  vali  to  the  apparaln*.  The  vati  are  MMBeluna  mdrcf 
Mpper,  at  oiher  timni  of  iron  or  wood,  [he  lail  alone  being  well  adapted  Tor  the  emplo;- 
mrnlor  Fleam.  Tbr  dimentions  are  Tirj  variable  ;  but  the  rollowing  may  be  coniidend 
M  the  avenge  ilxc  :  depth,  Tt  feet ;  width  belov,  4  feel,  above,  B  feel.  The  vau  an 
buili  in  sneh  a  way  that  the  fire  doe«  lut  affect  their  bottoni,  but  merrir  their  aide*  half 
var  up  ;  and  tbey  are  aunk  to  BiDeh  under  the  floor  of  the  drebonae,  that  Ihetr  nppci 
half  only  is  above  il,  and  it  lurrDnnded  with  a  maiaof  maaoDry  to  prerent  the  diaiyaligr 
of  the  beat.  About  3  or  3}  feel  under  the  lop  edfKan  .  'a  rins  it  filed,  called  ik( 
aampagHt  by  ihe  Freneh,  to  whieh  a  oel  la  attacked  in  order  to  lutpend  the  Kofi  od 
aTeootaelof  the  ardimeni  near  the  bottom. 

In  taountinf  the  vat  the  folloirinfr  aniclet  are  reqairrd  :  1.  woad  prepared  by  ferewa 
latlon,  or  «oad  meiely  dried,  which  it  better,  becaaie  it  DHiy  be  made  to  fomeat  ia  Ike 
TCI,  without  the  riak  of  beeoming  putrid,  al  the  foimer  ia  apt  to  do  |  2.  indigo,  prevjoulj 
around  in  a  proper  Diill;  3.  madderg  4.  potathi  0.  ilaLed  qskUioM)  6.  tna.  It 
France,  weld  iaeomnxinly  Dard  inilead  of  potaih. 

The  iadi|o  mill  ii  repreaenied  in  yip,  190  and  191.    •  it  a  lbai.«ided  itOD  calm 


cylindrical  or  rounded  in  the  bottran,  whkh  reatt  upon  gudgeona  ia  a  wooden  fnitei  it 
has  an  iron  lid  h,  contjtling  of  two  leavcf,  between  whicb  the  rod  e  tnovea  to  and  fni, 
rseeivina  a  vibrator;  tnolion  IVom  the  crank  d.  By  ihit  tonaltnclion,  a  frame  t,  whidi 
B  made  fant  in  the  ciftern  by  two  points  i  (,it  cauaed  to  vibrate,  and  to  impart  iu  twiif 
novement  to  til  iron  rollera///,  three  being  on  etch  tide  of  tbe  IVame,  which  Inlinle 
the  indieo  miied  with  waier  into  a  fine  paiic.  Whenever  the  patte  i>  unifonnly  grMod, 
it  il  drawn  off  by  the  ttopcock  g,  whieh  had  been  previootly  fiUed  up  b;  a  aerewcd  plif, 
to  prevrni  any  of  tbe  indigo  from  kidsiug  in  the  oriflee  of  the  eoek,  and  thereby  tutjat 
the  aelioa  of  the  roller*.    Tbe  eitlero  it  nearly  three,  'eet  long. 

The  vat  being  filled  with  clear  river  water,  the  Bre  it  to  be  kindM,  tbe  infredintt 
iitroduced,  and  if  fermented  woad  be  employed,  Imt  line  it  needed  than  with  tbe  merd} 
dried  plant.  Meanwhile  the  water  it  to  be  heated  to  tbe  temperature  of  160*  Fahr., 
and  mainlainrd  at  Ihii  pitch  till  the  deoiydiiement  and  tidnliiin  of  tbe  indigo  begii 
to  thow  themaelvet,  which,  according  to  the  alate  of  the  constituent!,  may  bappea  in  IJ 
honn,  or  out  till  afler  acveral  dayt.  The  firat  eharaeten  of  indpienl  Mdntion  are  hlie 
bnbUea,  called  the  Bowera,  which  riae  upon  the  inrfaee,  and  remain  like  a  bead  of  nap- 
■odi  for  a  cnniiderable  time  before  they  fail ;  then  blue  coppery  thining  vdnt  appear  with 
a  like  colored  froth.  The  bee  of  the  liquor  now  pane*  from  blae  to  gieen,  aid  at 
ammoniacal  odor  begiaa  to  b«  exhaled.  Whenever  the  indigo  n  completely  diMolTc^ 
an  acetic  tmelling  acid  maybe  reeogniied  in  the  vbI,  whicb  neutrallzet  all  tbe  alkali, 
and  may  oceation  even  an  acid  exetM,  which  ahould  be  saturated  with  qnicklime.  Tbe 
lime  for  ioiag  thit  eaanol  be  in  general  very  eiaelly  defined.  When  qnicklime  hat  htca 
added  at  ibe  besianiag  in  tufficlent  quantity,  the  liqnor  appeari  of  a  pale  wine-yelloi 
ciilor,  bat  if  not,  it  aeqairet  Ihii  lint  on  the  aubaequent  inirodnciion  of  the  lime. 
Experience  hai  not  hitherto  decided  in  favor  of  the  one  praeliee  or  Ihe  other. 

Al  toon  It  thit  yellow  color  i>  formed  in  the  liquor,  and  itt  tnrface  becomei  bl«, 
the  vit  it  ready  for  the  dyer,  and  the  more  lime  il  lakci  up  witbont  being  alkiline,  tlie 
better  it  itt  cofadiiion.  Tbe  dyeing  power  of  the  vii  may  be  kept  up  during  lii  maotk^ 
m  more,  according  lo  the  fermenlable  prDperljr  of  the  woad.  From  time  to  time,  mtddet 
and  bran  mutt  be  added  to  it,  lo  revive  the  femenlation  of  Ihe  lediinent,  along  with  Eoai 
iadrgo  and  potath,  to  replice  what  may  have  been  abttracled  in  the  pn>gt««  of  dyettf. 
The  quaniiiy  of  iadigo  mutt  be  proportional,  of  eonne,  lo  the  deptli  or  lightneii  at  Iht 
lint*  required. 
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Daring  (be  opentbn  oT  thb  Mae  T«l  Iwo  iccidenti  ire  apt  to  oceatt  the  Bm,  vhkk 
II  the  more  eommen  oat,  ii  called  the  l^rmmng  back,  in  French,  the  cbm  rAuli,  and  in 
German,  the  Sckarf  or  StAmrliiMnfn  (the  becoming  ihatp  or  black) ;  the  lecood  ia 
the  jnUTtfactum  of  the  iagredienta.  Each  ii  diietiTerable  bj  iu  peenliar  amell,  which  it 
h  impoesible  to  dneribe.  The  fliit  k  occasionrd  b;  the  emiilorpicnt  of  loo  mneh  quick- 
line,  vherebj  the  liqoor  becomes  neutral  or  even  alkaJiae.  Thi»  Taull  may  be  reet^- 
niled  bjr  the  fading  of  the  areen,  or  if  the  dark  grren,  or  nearl]'  blaeli  appearance  of  the 
Oqaor ;  anil  ij  a  dtiU  blaeTrolta,  owing  to  a  firm  of  line.  The  remedy  for  a  alifibl  dcRree 
of  tbia  Tidoos  condition,  it  10  luspend  in  the  liqDora  quanliiy  of  bran  lied  np  in  a  bag, 
•nd  to  leave  it  there  till  the  bealth;  lUle  be  restored.  Bhootd  the  evil  be  oiore  ioiele' 
rale,  •  deeoetion  of  woad,  madder,  and  "bran  mast  be  introduced.  Slroni;  acids  are  rather 
detrimental.  Solphile  of  iron  haa  been  recommended,  becauae  iU  acid  precipilalei  Ibe 
lime,  while  ila  oijde  leduee*  the  indi^  lo  Ihe  aoluble  ctale. 

The  decompoiition  or  palrefRclion  irf"  the  blue  tal  u  «n  accident  the  rcTene  of  Ibe 
preeedio!!.  arising  from  [he  trantitioa  of  the  acetous  inio  tU  putrid  fermenlation,  wherebjr 
the  djeinf  faeullT  is  deatroyed.  Such  a  mirfbrtnne  can  ha|pen  only  towards  the  cnm- 
mencement  of  worklaii  tlie  vat,  whilsl  Ihe  woad  It  sljll  poweiful,  and  very  little  indigo 
has  bren  dissolved.  Wheaerer  the  vat  it  well  charged  with  indigo,  that  aeeUlent  cannot 
easily  soperrene.  In  both  of  thcae  distemperalniei  the  elevatton  of  the  tempeiatarc  of 
the  val  Bg«r«Tate«  the  eril. 

Dyeini  in  the  bine  rat  b  perfbrmed  at  felkiw* : — 

Wool  is  put  into  a  net.  sad  presaeddowB  into  Ibe  liqnor  with  rods  g  bnltlothis  imoolbiT 
Hretfhed  and  antpended  by  books  apon  frame*,  which  are  steadily  dippid  into  tbe  va^ 
with  aliiht  moliona  Ihronfril  the  liqoor;  yam-hanks  must  be  dipped  and  tamed  aboul  by 
band.  Alt  nanecessary  sUrring  of  Ihe  liqoor  mnst  however  be  avoided,  lest  the  ojygea 
of  the  atniosphere  be  brongbt  too  citensiTely  into  contact  with  the  reduced  indigo,  for 
whieh  reason  mechanical  agiwtion  wilh  rollers  in  Ihe  tbI  is  inadmissible.  The  stuffs  to 
be  dyed  iske  at  the  Gnt  dip  only  a  feeble  color,  ihongfa  tbe  vat  be  strong,  but  tbey  most 
be  deepened  lo  Ibe  desired  ebaile  by  successive  imnerskmsofflfleenminutesor  more  each 
time,  wilb  [nlervals  of  eiposare  lo  the  air,  for  abfoiplion  of  its  oxygen. 

After  the  lapaa  of  ■  certain  time,  if  Ihe  fermentative  power  be  impaired,  which  it  t«- 
eogoised  hy  the  dye  stuffs  losing  more  color  ia  a  weak  alkaline  test  ley  than  they  naght, 
the  *ti  shook!  be  nsed  np  as  far  at  it  will  fa,  and  then  the  liquor  should  be  ponred  away, 
lor  the  indigo  present  is  not  in  a  redoced  slaie,  but  merely  miied  mechanically,  and 
therefore  incapable  of  forming  a  chemical  CMnbinalion  with  teiiile  fibm^  If  eotloB 
goods  previously  treated  with  an  alkaline  ley  are  to  be  dyed  bine,  tbe  vat  ahonld  eoniaia 
very  lillle  lime. 

TStory  of  ihi  liuitga  tat. — The  large  quantity  of  eilraetive  matter  in  woad  and 
madder,  as  also  Ihe  sugar,  starch,  and  gluten,  in  the  bran  and  woad,  when  diuolvcd 
ia  warm  water,  soon  occasion  a  iermenlation,  with  an  alMoiption  of  oxygen  from  tba 
air,  bat  eepeeially  from  the  indi^  of  the  woad,  aod  from  that  introduced  in  a  finely 
gTonDd  state.  When  that  disoiygcnaled,  it  becomes  solnUe  In  alkaline  menstruai  the 
red-brown  of  the  indigo  being  dissolved  at  tbe  same  time.  When  lime  it  added,  the 
indJEo  bine  disaolvee,  and  (lill  more  readily  if  a  little  potash  it  eoajoisrd  wilh  ii;  but 
whatever  indito-biowa  miy  have  been  dissolved  by  the  potuh,  h>  thrown  down  by  tbe  lime. 
Lime  in  too  larjte  a  qaanlity,  however,  forms  an  insoluble  eombiiialion  wilh  the  rcdnced 
indigo,  and  ibui  makes  a  portion  of  ihe  dye  ineSeciive  {  at  the  tame  lime  it  eombjnct 
with  tbe  exlrielive.  In  consequence  of  the  fermentative  action,  carbonic  acid,  acetic 
acid,  and  ammonia  are  disengaged  g  tbe  first  two  of  wbich  neutralize  a  portion  of  the  lime, 
tnd  require  mall  qaantiliet  oT  Ibis  earth  lo  be  added  In  snecession ;  hence  also  a  eon- 
liderable  qsantity  of  tbe  carbonate  cd"  lime  is  found  as  a  depotile  on  Ihe  sides  and  bottom 
of  Ihe  vat.  In  tbe  sound  coodiLion  of  the  indigo  vat,  ao  free  lime  should  be  perceived, 
bal  on  the  contrary  a  free  acid.  Yet  when  the  disengaged  carbonic  and  acetic  acids  sa> 
nrale  the  lime  eomplelety,  no  iodieo  can  remain  at  solution ;  therefore  a  mffieient  supply 
of  lime  mutt  always  be  leA  to  dittolve  the  dye,  olherwiie  the  indigo  would  fall  down 
•.nd  mix  with  tbe  extractive  natter  at  the  botlmn.  Goods  dyed  in  the  blue  vst  are  ocea- 
sionally  brightened  by  a  boil  in  a  logwood  bath,  wilb  a  mordanl  of  salpbo-muriate  of  tin, 
or  in  a  bath  of  eadbear. 

Anoihet  mode  of  moanling  Ihe  indigo  vat  withont  woad  and  lime,  it  by  means  of  mad- 
der, bran,  nnd  potash.  The  water  of  the  val  is  to  be  healed  to  the  temperature  of  I2S? 
F. ;  and  for  ISO  cubic  feel  of  it,  12  pounds  of  indigo,  8  pounds  of  madder,  aod  as  much 
braa,  are  to  be  added,  with  24  pounds  of  good  potashes  i  at  the  end  of  36  hoars,  12 
pouarls  more  of  potash  are  introduced,  and  a  Ihiid  12  pounds  in  other  12  honrs.  In 
Ihe  eourte  of  72  hourt,  all  Ihe  characters  of  the  reduction  and  solution  of  the  indigo 
became  apparent;  at  whieb  time  the  fermentaiian  mutl  be  checked  by  the  addition  of 
qnidilime.  The  liquor  hat  a  bright  full  eolor,  with  a  beanliTul  rich  frolh.  In  ftedina 
Ike  vat  with  iodigo,  an  equal  weight  of  madder  and  a  double  weight  of  potaah,  thooU 
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he  tUei.  The  odnr  oT  thit  nt,  Ik  tu  miU  bat  letiTe  Matt,  b  MscMuilf  dlflWnt  Dm 
Ikil  oT  ike  woad  Tml,  «b  bo  ■mmoDia  ii  exhaled  in  Ibe  precent  ewe,  ead  ihe  tedinKH  ii 
nueb  tmaller.  The  redui^ed  iniligu  ii  held  in  talutioa  bf  Ihe  earboaaled  poUM,  «li2e 
the  imiill  adJiiion  of  quicklime  nerrlj  aerve*  lo  precipiiate  the  indijo-bnnrD. 

A  potash  val  d;ea  in  about  balT  the  lioie  or  Ihe  ordinary  warn  Tat,  aad  pesetnttf 
ftne  cloth  much  better ;  while  Ihe  good*  ihui  d;rd  lote  leu  color  in  alkaliae  aad  utp 
lolutionB.  Thi>  Tat  ma;  moreoTcr  he  kept  with  ease  ia  good  eondiiioa  Ter  Krtnl 
monlhi ;  in  more  readily  moanled  ;  and  from  the  minute  proponioa  of  lime  preaeat,  it 
esnnol  impair  Ihe  aoflneM  of  Ihe  woollen  librra.  It  ii  merelf  a  little  more  cipearire. 
It  ii  aaid  thai  cloth  dyed  in  the  poiuh  indiKu  vat,  require*  Me  Uiird  len  Map  ia  Ito 
warhin;  at  the  ruilin;  mill,  and  does  not  loil  the  band*  ader  beinft  dreaaed.  Al  Elbrtf 
and  LouTien,  in  Francr,  tueh  vatt  are  much  employed.  Wool,  tilk,  cotloa,  asd  hara, 
may  all  be  dyed  in  Ihem. 

CaU  FoTt. — The  fopperoi  or  mmmon  Um  vat  of  ihit  covntr;  i*  to  Bamed  bccanH'  ite 
Indicia  ia  redneed  by  tneaniof  the  protoiyde  of  iron.  Thia  tail  ihoold  IhercTore  ht  u 
free  ai  poHible  fiom  the  red  oiyde,  and  ctpecially  from  any  talphale  of  cupper,  wiici 
vonld  re-oiydiie  Ihe  indiio.  The  neceiaary  ingredienla  are:  ooppera* I griea aalphUe 
of  iron),  newly  alaked  quicklime,  finely  around  indi)[o,  and  water;  to  which  aotliaw 
a  liitle  poUah  or  •oda  ii  adilnl,  nitfa  «  proporiionat  diminiiltDn  of  the  lime.  Thaopm- 
tion  iienndaeled  in  ihe  foliowinKway  :  Ihe  indigo,  well  tritnnled  Willi  water  ot  an  alka- 
line ley,  mn»[  be  mixed  with  hot  water  in  thr  prtparalion  m,Ihea  the  reqaitile  quiDlily 
of  lime  U  addi^,  a&er  which  Ihe  aolution  qT  copperai  moit  be  poured  in  wilh  tUrriag. 
or  this  firiparu'ion  Tat,  lueh  a  portion  a»  may  he  wanted  U  laded  into  Ihe  dytiag  lit. 
For  one  pound  of  indigo  three  pounds  of  eoppcra*  are  t^kcn,  and  faiir  ponndi  of  liw 
<or  1  of  indigo,  2}  of  copperaa,  and  3  of  limej.  If  the  coppena  be  pMlially  peioiylofd, 
•omewhat  more  of  ii  muit  be  used. 

A  Tat  coniaiaiiii  acoBtiderBhle  exeew  of  lime  ia  called  a  ikatj  Tat,  aad  ii  not  wdt 
adapted  Air  dyeini.  A  t^t  rat,  on  the  contrary,  ii  that  which  oonlkint  loo  mack  cop 
peras.  In  thii  case  Ihe  precipitate  il  apt  to  riar,  and  to  prcTent  naifoiiDily  of  lint  in  Iba 
dyed  (oodi.  The  nediinent  of  the  copperaa  Tat  confiiitt  of  aulpbau  of  lime,  nxydc  t( 
iron,  lime  with  indigo  brown,  and  lime  wilh  indico  blae,  when  loo  tnoeb  qoickiiaM  kit 
been  employed.  The  clear,  dark  wine  yellow  fluid  contains  indiRO  Unc  ia  a  rrduced  slate, 
and  IndiRo  red,  both  combined  with  lioie  and  wilh  the  clulen  of  indigo  diMoleeJ.  iAa 
niin^  il  for  tome  lise  Ifa'e  fat  ihonld  be  refreahed  or  fed  wilh  eopperaa  nod  lime,  ipet 
which  ocea>ioD  ihe  ledimGnl  mutt  firat  be  rlirred  up,  and  Iten  allowed  lime  la  unk 
again  and  become  clear.  For  obtaiainf  a  leriei  of  blue  lintt,  iiteriet  of  TUiof  ^enal 
ilrcnKtb)  il  required.  , 

Linen  and  cotton  yarn,  before  being  dyed,  nhoald  be  boiled  wilh  a  wealc  alkaline  ky, 
then  piU  upon  rramet  or  lied  ap  in  banks,  and  after  removing  Ihe  froth  fmn  Ihe  lal, 
plumed  into  and  moved  gently  through  it.  For  pale  bluet,  an  oU,  nearly  eiktnited 
Tal  il  uied  I  hut  fur  deep  onei,  a  freih,  nearly  laluraled  vat.    Cloth  is  tuetehol  vpog  a 

ClitT  iqiiare  dipping  frame  tnade  of  wood,  or  prefertbly  of  iioti,  fomnhed  with  thirp 
ki  or  points  of  atiachmrnt.  There  rramee  are  snapended  by  coida  over  a  pniley,  aid 
thut  immrrted  and  lifled  ont  alternately  al  proper  interralt.  In  Ihe  eonne  of  S  or  lO 
minuiea,  ihe  cloth  it  tufficiently  laturaled  wilh  the  ■olnlion  of  indigo,  aller  which  it  ii 
taised  and  luipcnded  lo  u  lo  dnin  inio  Ibe  vaL  Tha  number  of  dippingt  determiDCl 
the  depth  of  Ihe  ihade ;  ader  the  Ittt,  the  goodi  art  allowed  lo  dry,  taken  off  (be  Dame, 
plun(«l  inio  a  war  bath  of  very  dilute  lulphnrie  or  muriatic  acid,  lo  lemoTC  the  adlvt- 
ing  lime,  nod  then  well  liued  in  running  water.  Intlead  of  the  dipping  Inmet,  nm 
lyen  uie  a  peculiar  roller  apparetui,  called  gaJ/npcri,  limilar  to  what  bat  beea  deeeiiM 
ander  Calico  Piimtimq  j  pailicnlarly  fut  pale  blue*.  ThU  cold  T«t  it  applieibit  It 
cotton,  linen,  and  aillt  gooda. 

When  while  ipoli  are  to  appear  upon  ■  Une  gronnd,  reaitt  pMtea  are  lo  be  aiid,u 
dcacribrd  under  Calico  Pbintiko. 

The  ttriHt  rai  is  prepared  by  digrslion  of  the  ground  indigo  in  warmed  ilalc  nipe, 
which  firit  disoxigcDaici  the  indigo,  and  then  dittolvet  il  by  meant  of  iia  amniinii. 
Mailder  and  alum  are  likewiie  added,  Ihe  laltrr  being  of  ate  to  tnoderate  the  fenneila- 
lion.  Thit  vat  wai  employed  more  commonly  oC  old  than  at  preaent,  for  the  pupoM  li 
dyeing  woollen  and  linen  goods. 

The  mode  of  making  the  China  blue  dye  hat  been  deicribed  under  Cauco  PaurriHa) 
at  well  at  the  pncit  Um,  or  blue  of  ipplieiiloa, 

A  blue  dye  may  tikewi'-e  be  given  by  a  wlution  of  indigo  in  cnlpharic  acid.  Hiit  P^ 
cess  WBi  discovered  by  Barlh,  at  Grossenhsyn,  in  Saiony,  abtnit  Ihe  year  1740,  and  ii 
bence  callrd  ihe  Sixon  blue  dye.  The  chemical  nature  of  ihii  proccM  bat  been  almdr 
fully  explained.  If  the  smoking  lulphuiic  acid  be  employed,  from  4  to  6  pani  are  uifi- 
eienl  Tor  )  of  indigo  ;  but  if  oilof  vitriiJ,  fiom  T  tr  «  ptrti.  The  aeid  is  to  bcpoiied 
into  an  earthenware  pan,  which  in  lummer  muti  h«,  pUiccd  ia  a  inbof  cold  water,  lapn- 
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vnt  it  mtltnit  bol,  Md  Ihe  mdig<L^  In  floe  powder,  ji  to  be  added,  with  etrefbl  itirrlng, 
ia  MMll  iDcceniTe  portlou.  If  it  beeoom  healed,  i  part  of  the  indigo  ii  deeoot- 
poaed,  with  the  diaeagageiiient  of  tnlphnrnai  acid  ftt,  and  indigo  preen  i>  |in-dueed. 
whenever  all  the  indtfto  ha*  been  diuoWed,  ihe  leuel  must  be  coieted  up,  allowed  to 
■tand  for  48  hauri,  and  (hen  dilated  wiih  (vice  il»  weight  of  elrar  river  waler. 

Hie  andilulfd  matt  bai  a  blaek  blue  color,  ii  opaque,  thick,  aiiracis  water  from  Iha 
air,  and  i»  called  indigo  compatilioit,  or  cA«rnic  bint.  It  must  be  prepared  beforehand, 
and  kepi  in  itore.  In  thia  Htlution,  beridea  the  ceralin,  there  are  aim  indigo  red,  indigo- 
brown,  and  gluten,  bf  which  admixture  Ihe  pnre  blue  oT  the  dye  is  rendered  fiiul,  aa- 
■amini  a  bniwn  or  a  green  cast.  To  remote  these  contaminations,  wool  is  hid  recourse 
to.  This  is  plunged  into  the  indigo  preTiunslf  diffused  through  a  considerable  body  of 
water,  broaihl  to  a  boiling  heat  in  a  copper  kellte,  and  then  allowed  to  maeeralc  as  it 
CM^  lor  34  hours.  The  wool  lakea  a  dirk  blue  dye  b;  ibsorbins  Ihe  indi^o-blue  culpbsM 
and  hTpoanlphite,  while  at  the  same  lime  the  liquor  becomes  greenish  blue;  and  if  the 
wool  be  lel^  longer  immersed,  il  becomes  of  a  dirlf  yellow.  It  must  therefore  be  taken 
vol,  drained,  washed  in  running  waler  till  Ibis  mna  off  cotorlen,  and  without  an  acid 
taste.  It  mupt  neil  be  pot  inio  a  copper  full  of  water,  coDlalning  one  or  two  per  cent. 
of  carbonate  at  potash,  soda,  or  amoiDnia  (to  about  one  third  Ihe  weight  oT  Ihe  indigo), 
and  cubjected  to  a  boiling  beat  fur  a  quarter  of  an  hour.  The  blue  sails  forHke  the 
vool,  leaving  it  of  a  dirly  red-brown,  and  dye  Ihe  water  blue.  The  wool  ii  in  fact  dyed 
with  the  iBdiio-red,  which  is  hndly  soluble  in  alkali.  Tbe  bine  liqaor  nwy  now  be  em- 
ployed as  ■  fine  dye,  poa9r»ed  of  superior  lone  and  histre.  It  is  called  dislilled  Hoe  and 
lehMi  blti.  9nlphurie  acid  throws  down  from  it  the  small  qnaality  of  indlgo-red  which 
had  been  heM  In  satntion  by  the  alkali. 

When  wool  is  to  be  dyed  with  this  inlphate  of  indigo-blne,  it  mnit  be  flnl  bolted  in 
alum,  then  treated  with  tbe  blue  liquor,  and  tbns  several  limes  alternately,  In  order  to 
prodnee  a  onirorm  bine  eolor,  Too  long  eontinnance  of  boUing  Is  injiiriom  to  the 
beamy  of  the  dye.  In  this  operation  Ibewoollea  flbires'get  impregnated  with  tbe  Indigo- 
Uoe  sulphate  of  alomlna. 

With  salphate  of  indigo,  not  only  blnet  oT  every  shade  are  dyed,  bnt  also  green,  olive, 
gray,  as  also  ■  fast  ground  to  logwood  bine*  i  for  Ihe  latter  purpose  Ihe  prepiratoty  boil 
b  given  with  alum,  tartar,  snlphates  of  copper  and  iron,  and  tbe  blue  aolulion  g  aAcr 
which  Ihe  goods  are  dyed  up  with  a  logwood  bath  containing  a  Ultle  potash. 
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Indigo  (rem  BpMiUi  Sooth  Amecicm  ku  Aimied  a  larga  foktars  in  oat  uapwtatitiiii  of 
IKGl.  TIm  ludiORa  imnuDt  to  7,191  Mrau,  base  t.lll  morathu  Ua  gmtaat  quntitf 
•Tsr  bcforv  r«eei**d  in  mm  fsttr,  aod  G,41S  mora  tliu  t)>«  avaraga  itoportatioH  of  tha 
latt  tea  jaan. 

The  dtfltTariet  ban  baaii  itiU  grealar ;  1^87  Mrana— aqulTalMit  to  about  S,ttKI  <baata 
«r  East  lodiui  produclioo.  TIib  parcel*,  anirarmlj  tHooght  to  aaetioa  npon  aRinU 
ban  met  with  Tciy  gsoeral  atlautioik  Hm  tatua  ma;  ba  aooMdeiad  relMirol;  m  high 
aaBoi^L 

Tlut  ludi  quantitiea  ot  thia  indigo  wvn  dinotad  to  tlii*  eoantrj  i*  Dot  tbe  raanlt  of 
biercaied  eulliTattaa,but  o(  tba  higb  pricaa  earraot  in  ISSO.ofbring  a  better  markattbaa 
tbon  of  the  tJnited  Slataa  or  tbe  MadilcmuNaii,  the  uiual  deatinatioo  dinei  bma  tfc* 
ptodociagoc 
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1851 

iWad. 

Ddlmd. 

Bta.AUJ.urr. 

ISMrom 

SOTaerou 

—  aeroM 

ISfiO 

■  IS     " 

117      " 

iDlSmootba 

I  SSI 

7.!ei    ■ 

7,887     " 

401      " 

1880 

8,080      " 

1,478     " 

999      . 

1849 

S,8B2      " 

8.027     " 

897      •• 

1848 

I.ISS      " 

i,»e7    ■' 

968      " 

1847 

3.048      " 

1.779      ■ 

I84« 

l.«6      " 

1,4H     ■ 

»48      " 

I84S 

1.088      - 

1,047     - 

1,091       - 

1844 

1.0»8     " 

889      ■ 

I84S 

1.480      " 

891      - 

1841 

1.M8      - 

1,8110     ■ 

1.051     " 

.Prttn^^BeDgal,  Goa  blm,  Ga.  lOd.  to  8t.  perlh,;  flaa  porple  and  violet,  Gt!dL  to  fia. 
td. ;  fine  red  vioEet,  Gi.  Id  to  Bi.  7(i ;  fooa  purpla  and  <ridet,  4a  Bd  to  G«.;  middliiv 
violet.  tM.  td,  toii,8iL;  middling  defective,  4a.  tu  4a  5d!  Oonauming.  flne,  4k  to  4a  td.; 
middling  and  good,  la  Til  to  IW.  lid. ;  ordioary,  Mt.id.Ui  tt,  U.;  Mitinan  and  ti^h, 
it.  td.  xo  ti.  IM. 
.  Oude,  middling  and  Kood,  St.  Sd  to  Si. ;  or<^iiai^.  1*.  &£  to  Si;  M 

Uadrmi,  good  aad  fina,  4j.  to  4(.  UL ;   middlmg,  Sa  to  Sa  9d ;  ordinaiT.  la.  4A  t» 
ta.8ri 

Sarpah,  Sne.  Sk  to  Ga  8dl ;  goad,  ti.toii.  9i;  middling,  ta.  U  to  Sa  lid ;  tmSntof, 
St.  Sd  to  £i.  lOd;  iweepinn,  It  8d  to  ](.  Sd 

Spaniih  :  Quatemala,  good  and  floa,  4*.  4d  toGi.;  middlina:.  Si;  Ad  to  4j.  Sd ;  ordinan 
ta.  ed  to  8a.  Sd 
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UntlQO,  iMMrf  mtd  tahiii.   Bab  ona  gTMBSM  of  ittdifo  to  ■  fin*  powdn  in  ■  pona- 

lain  mortu',  pour  otst  it  10  grtmmtt  of  (umiog  mlpharic  mcid,  oorer  it  uid  itir  oeouiori- 
•Uj  from  B  to  8  boon.  Pour  the  nuzture  inln  an  «T«pMaliiw  diih,  DODtainii^  2  lb),  of 
« iter,  mod  add  SO  granune*  of  nuimtio  Mid,  and  beat  tLi  whda  to  bciling,  repkcbj;  the 
water  luet  in  Tapour. 

DinoWe  oot-luunhof  acnauneof  oblotateof  potathb  100  grammaaof  water,  in  a 
graduated  glan  tab*  tapabb  nf  balding  100  eobie  eentioetnt  of  vstar.  This  guuititf 
of  tatt  Bufficaa  ersQ  fcr  llw  tcij  bMt  indigo.  His  teat  liadd  ii  to  be  added  to  the 
boiling  bet  indigo  aalutiOD  ia  aoe^tioo  hj  dagreal,  and  tin  qaantitjr  or  it  ia  noted, 
irhich  is  nquirccTto  make  the  ouotir  pai«  A-om  bine  into  greets  nod  finallj  to  browniah 
red.    By  compantiT*  Kaulte  witb  Mfaar  indigoa,  and  the  tame  tatt,  th^  relative  tbIim 

IVDI&H  RUBBER,  ii  the  Tolgar  nan*  of  Mootoboae  in  Ua*  MODtiT. 
IHDCSTRT.    See  llANDV^omiaa  LrsoanT. 

INK  (£aen,  Fi,  i  TiaO,  Germ.)  it  a  coloml  Uqnid  for  writing  on  paper,  parchment, 
Unco   k«>  with  a  pen. 

btitk  ink. — Nalfnili,  iDlpbats  of  iron,  and  enm,  are  Ike  unlr  nbManeet  trul;  uefU 
in  the  praparalkin  of  ordinarr  inic)  the  oUicr  Ihingi  oAvn  added  merely  modify  the  itaada^ 
aad  eoMidfrably  diminiab  tit  «Mt  to  the  mannfaclDrer  apon  ihe  f real  Male.  Many  of 
these  inki  contain  little  gallic  aeid,  or  tannin,  and  are  therefore  of  iafnior  qaalitf .  T» 
■■he  12  gaUone  oT  ink,  we  may  takr— 

12  pound*  of  nntgalli, 
fi  ponad*  of  green  tnlphale  of  iroB, 
G  pounds  of  gum  lenegal, 
12  gallou  of  water. 
The  braiaed  anUalli  are  to  be  pnt  into  a  eylindrieal  eopper,  of  a  depth  eqnal  to  it* 
liameter,  and  boiled,  during  three  boon,  with  three  fonrthi  of  tlie  above  qnaatity  of 
water,  taking  care  to  add  freah  water  to  replace  what  is  losl  by  erapontion.  The 
decoetiaa  is  to  be  emptied  into  a  lub,  allowed  to  settle,  and  the  clear  liquor  being 
drawn  otf,  the  leea  are  to  be  drained.  Smne  rreommend  Ihe  addition  of  ■  little  ballack'i 
blood  or  white  of  e^,  to  remove  a  part  of  Ihe  tannin.  But  this  abFtraclion  tends  to  lessen 
the  prodocl,  auii!  will  seldom  be  practised  by  the  manufhclurer  intent  upon  a  large  return 
for  hia  cipilal.  The  gum  it  to  be  dissolved  in  a  small  quantity  of  hot  water,  and  the 
BaeUage  thus  formed,  being  filtered.  Is  added  to  Ibe  clear  decoction.  The  sulphate  of 
iron  mail  likewise  be  separatcl}  dissolved,  and  well  mixed  with  the  above.  The  color 
darkens  by  degrees,  in  erasequenee  of  the  perojydizement  of  the  iron,  on  exposing  Ihe 
ink  to  the  aelion  of  the  air.  Bui  ink  affords  a  more  durable  writing  when  used  in  the 
pale  stale,  beeanae  its  particles  are  Ihen  finer,  and  penetrate  Ihe  paper  more  ialimately. 
When  ink  mnsists  chiefly  of  [annate  of  peroxyde  of  iron,  however  black,  it  is  merely 
■npeificial,  and  is  easily  erased  or  effaeed.  Therefore,  whenever  the  liquid  made  hy  the 
above  prescription  baa  aoqoired  a  moderately  deep  tint,  it  should  be  drawn  off  clear  into 
bottles,  and  well  corked  up.  Some  ink-makers  allow  it  to  moald  a  little  in  Ihe  casks 
before  holtlini,  ml  suppose  that  it  will  thereby  be  not  so  liable  to  became  mouldy  in  Ihe 
bottle*.  A  few  bruised  dovei,  or  other  aromatic  perfume,  added  to  ink,  ii  said  to  pre- 
*eU  the  formation  of  mooldiaesL  wbieh  is  produced  by  the  ova  of  infusoria  animalcules. 
I  prefer  digesting  the  nils  lo  boiflng  them. 

The  operation  may  be  abridged,  by  peroiydizing  the  copperas  beforehand,  by  moderate 
calcination  in  an  open  vessel ;  but,  Ibr  Ihe  reitons  above  assigned,  ink  made  with  sueh  a 
•utphate  of  iron,  however  agreeable  to  the  ignorant,  when  made  lo  thine  with  gum  imd 
sugar,  under  Ibe  name  of  japan  init,  it  neilher  the  most  durable  nor  Ihe  moti  [deasant  to 
write  with. 

From  the  eonparatively  high  price  of  galt-nnit,  tnmaeh,  logwood,  and  even 
oak  bark,  are  too  faqMatl;  labititnted,  to  a  consideiable  d^ict^  ia  the  maaofactnre 

The  ink  made  by  Ihe  prescription  jiven  above,  it  much  more  rieh  and  powcriU  than 
many  of  ibe  inks  commonly  sold.  To  bring  it  to  Ibelr  standard,  a  half  more  water  may 
safe^  be  added,  or  even  20  gallona  of  tolerable  ink  may  be  made  from  that  weight  of 
malerials,  as  I  have  ascertained. 

Sumach  and  logwood  admit  of  only  about  one  half  of  the  copperas  that  galls  will  take 
to  bring  out  the  maximum  amount  of  black  dye. 

Cbaptal  gives  ■  prescription  in  his  Chimii  apfiiault  aux  am,  which,  like  mtny  othei 
things  in  that  book,  are  published  with  very  little  knowledge  and  discrimination.  He 
uses  logwood  and  sulphate  of  copper,  in  addition  lo  ihe  gallt  and  sulphate  of  iron;  a  >er 
nioiaiu  combinalioa,  productive -(J  a  spniioas  fugitive  black,  and  a  liquor  coirosiva  of 
pens.    It  is,  in  fact,  a  modiflettion  of  the  vile  dye  of  the  hatters. 

Lewis,  who  made  exact  expenmeai*  on  inki,  Mtigaed  the  proportion  {4*3  paili  of  gallt 
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to  lof  n1phMe€nn»,which,wi(bBVCi*fc|*Ili,irmmuwcrTCtTVcn|  kotnMnIk 
will  tdmit  of  men  copiwru. 

GM  Mfc  i«  awde  ij  fiisdiif  npon  ■  porpbyrr  *l*b,  with  >  mLiicr,  n>U  Invn  «l» 
wiih  white  bODrj,  till  tl^  be  redoetd  to  the  Baett  poHible  di*l«ioB.  Tne  pule  b  ihe, 
wllrcled  opm  the  eUae  of  ■  knift  or  ipalnla,  put  inio  •  laqte  fWn,  and  diffuHd  lhi\iA 
water.  The  foM  bj  graTlir  mob  fUli  to  the  botlDm,  while  the  bone])  difwilm  ii  ibt 
water,  wnicb  mud  be  deeiDted  oK.  TbetedimeBt  ii  to  be  repntedir  waited  lillrilJidx 
freed  rrom  Ihe  bonej.  The  powder,  when  dried,  ii  vcrj  brilliinl,  and  whei  la  betNJ 
ai  an  iak,  mif  be  mixed  np  with  a'tittlc  gun  water.  AAcr  the  wtilinB  betoaei  dry,  ii 
ibouid  be  burnithed  with  a  woiri  tooth. 

£i/i«r  iiJc  it  prepared  in  the  nme  manner. 

ludilitli  ixk—tL  Ttij  aood  ink,  capable  of  refiiiirniehli'nne,Malie  acid,  and  aUilin 
with  a  hair  penelt  or  apcape,  wtj  be  made  hjr  mitinf  totnr  of  the  Ink  made  b;  ihe  pre- 
ceding preacripiion,  with  ■  liltle  penoinc  China  ink.  Il  whei  well.  Hanir  otherfniD- 
nla  faa*e  been  RiTen  fnr  indelible  inka,  but  tbey  are  all  trfrrior  ia  limpliftiT  and  meTil- 
neu  to  Ihe  one  now  pretcrilml.  Botmion  of  niliale  of  (ilver  thickened  with  lan,  lad 
written  with  upon  linea  or  eottoa  «loth,  pf«*ioatlj  imbued  with  a  tolaiioa  oT  toda,  mi 
dried,  ia  the  OKdioBrr  ptrmaaeat  Ink  of  the  fbope.  Before  the  eloibt  are  wathed,  ibe 
writinc  abouki  be  eipowd  to  the  aan-benm,  or  to  briihl  daylighl,  wbieb  Uackeniand  Iim 
the  oxjde  of  tilwtt.    Il  k  ewil;  diteharfed  b^  chlorine  and  ammnnb. 

A  giod  permanent  ink  maji  bti  made  by  miimga  ttrong  aolnliuD  of  diloride  of  datiiina 
with  a  little  poUvb  sngar,  and  gum  to  tbieken.  The  writing  made  tborewilb  thuuld  bt 
pAMeci  over  with  a  hot  amDothiiig  iriia.  to  fix  it, 

Ai  Aifc.— Thii  ink  ma;  be  made  br  infuninK,  for  3  or  <  dnya  in  weak  vinr^r, 
Bracil  wood  chipped  into  imall  pieceti  (be  infusion  may  be  then  bulled  opon  the  wind 
for  an  hoar,  strained,  and  thickened  ilightlf  with  gum  arable  and  RDitar.  A  Utile 
•Inm  improve!  Ihe  color.  A  decoction  of  cochineal  wiib  a  liille  water  of  aaimoaia, 
Ibimi  a  mare  beauiiful  red  ink,  but  il  ia  faaiiiTc.  An  exIeBipoienrouB  red  iahoflhe 
lame  kind  majr  be  made  by  dinolTinK  carmine  Id  weak  water  of  ammonia,  and  addinf  l 
Utile  mucilage. 

CrMti  hit. — Aeeordlng  to  Klaprolh,  a  fine  ink  of  this  color  may  be  prepared  by  hoi1ia| 
a  mixture  of  two  pArti  ot  reidiiria  in  eight  paila  of  water,  with  one  oT  cream  of  lirlai 
till  the  total  bnlk  be  redocrd  one  half.  The  Mlation  oiwl  be  then  paved  Ibroagh  \ 
cloth,  cooled,  and  bottled  for  nte. 

TtUov  ink  i«  Dwde  by  diuol*ing  S  parta  of  alum  in  100  of  water,  adding  S3  parb  tt 
Perf  ian  or  Avignon  berrie*  broiced,  boiling  the  mixlare  fur  an  hunr,  llraining  Ihe  l>I»r, 
and  ditwlvina  in  it  4  part*  of  gum  arable  A  aolution  of  gamboge  in  water  loriM  aeo*. 
Ten  lent  yellow  ink. 

By  examining  tbe  different  dyc-(tD0ii,  and  eonaidering  the  ptoeeiaet  naed  ia  dyeing  with 
tbem,  a  variety  of  colored  inka  may  be  made. 

China  ink. — Prou«t  tay«,  that  lamp-black  pnrifled  by  potath  ley,  when  mixed  with 
a  toluiiun  of  elat,  and  dried,  Ibnned  aa  ink  which  waa  preferred  by  ariitta  to  that  of 
China.  M.  Merim^,  in  bl«  intereflint  irealise,  entitled,  Dt  la  pHid^rt  i  Phmk,  tm 
that  the  Chinese  do  not  nae  glue  in  Ihe  fabiicalion  of  their  ink,  bnt  thai  thry  aN 
eegelable  joieea,  which  render  it  more  brilliant  and  more  indelible  opoo  paper. 
When  the  belt  lamp-Uaek  ia  lerigaled  with  the  pareit  gelatine  or  >olnlk>n  of  glo^  H 
'bnna,  no  doubt,  an  ink  of  a  good  color,  but  wantt  tbe  atatning  fracture,  aod  ia  not  <• 
permanent  on  paper  aa  gofld  China  Ink  i  and  il  aiiffena  in  eoH  weather  into  a  lieonkw 
jelly.  Glue  may  be  drprived  of  the  getatiniiing  property  by  bmling  il  for  a  long  time, 
or  aubjecting  il  to  a  hiih  heat  in  a  Papln't  digeater ;  but  aa  ammonia  i>  apt  to  be  geoo- 
rated  In  this  tray,  M.  MerimAe  leeommends  tiareh  gnm  mada  by  sDlphniic  acid  (Kiiiri 
gum)  to  be  nied  in  preference  to  glue.  He  givn,  however,  the  fiillowing  directioM  lU 
prfplring  this  ink  with  eIdc.  Into  a  aolution  of  glue  he  ponn  a  concentrated  Kilnlita 
of  gall  anis,  which  oecaliona  an  elastic  retinana-looking  precipitile.  He  warhei  Ihia 
BMltct  with  bol  water,  and  disaolrea  it  in  a  apare  •■  ntioo  of  clarified  gloe.  Re  lillen 
•new,  and  eoncestralei  it  to  Ihe  proper  deiree  for  beiag  incorporated  wiib  iht  poriEed 
unp-bhek.  The  astringent  principle  in  Tcgclablr*  doe*  not  prreipilate  Eclaline  wheB 
hi  add  ia  aatorated,  aa  i>  done  by  boiling  the  nuigall*  with  limewater  or  magnesia-  Tit 
flrsLmode  of  making  Ibe  ink  it  to  be  preferred.  Tbe  lamp-black  it  said  to  be  made  ia 
ChlnB,  by  collecting  Ihe  imcke  of  the  oil  of  tcMme.  A  liiile  camphor  (abont  2  per  cetL) 
has  been  delrcird  in  Ihe  ink  of  China,  and  it  supposed  to  Improve  it.  InfstioB  of  gib 
rendert  Ihe  ink  permanent  on  paper. 

Sympafhtiic  ink.    The  b»l  is  a  aolution  of  mariate  of  eohalL 

Prinlir't  ink.     See  this  article. 

By  d''conipoiiiag  vanadate  of  ammonia  with  infoeion  of  gallt,  a  liquid  it  oblalaed 
of  a  perfectly  bUck  hut,  which  flowa  freely  fh>m  (he  pen,  ii  rendered  blue  by  acidt,  k 
iuohiblc  in  dilute  alkalis,  and  retula  the  atiioa  of  chlorine.    Whenever  Ihe  meul  ni» 


Mam  AiU  bMoma  mm  ■boMbnt.  m  it  pmlwUr  mij  m«  kmg,  -we  ilull  poiscn  th« 
newu  oT  mak^g  «d  ink,  at  K  Miodarate  price,  mu^  tuperior  to  Oa  taiui«te  uid  galUU 

To  prapiir*  the  abare  Tuiadio  nit  chemply,  the  oukter  or  haramCTichUg  obtaiiMd 
from  tbg  Iron  made  at  Bkenhnlm,  in  Sweden,  or  other  iron  vrhlrh  eonlain*  vana- 
dinm,  being  radneed  to  a  fin*  ponder,  ii  to  be  mixed  with  twu  thirds  nf  its  veiriit 
of  nitre,  ami  me  tbird  of  pffloreeced  •odd.    The  mixture  ig  to  be  ignited  in  a  cnieiUe; 


into  a  vanadate  of  ammonia.    Thia  being  rendered  searlj  neutral  with  any  acid,  o 
■titutiw  an  exmllent  indelible  ink. 

Ink,  indriibU,  ma;  be  prepkreil  I^  addii^  lamp  black  and  Indigo  to  a  solulion  of  Ih* 
glatrn  or  wheat  in  acetic  acid.  Tbi*  ink  i*  cif  a  benuliful  black  oidour,  at  Ilw  ume  time 
dteap.  MTtd  cmnnot  Im  retoaved  by  water,  ehlurine,  or  diJatg  aeida.  U.  Herberger  give* 
tbe  (olloiring  direclioaa  for  its  preparation  ;  —  Wbent-gluten  is  carefully  freed  rrom  tbe 
•tarch,  and  then  dis«id*ed  in  a  lillle  weak  acetic  add;  ttia  liquid  is  now  mixed  vith  so 
mncb  rain  water  that  the  iolntioa  bai  about  the  strength  of  viue  linegar,  i.  *.  mutrB- 
liuB^  of  its  weight  of  carbonate  of  enda.  10  pr.  nf  the  bnt  tain p-black  and  S  grs.af 
indigo  are  mixed  with  4  ozs.  of  the  enlntion  of  gluten  and  a  little  oil  of  cIotci  added- 
Tbbi  ink  may  be  emplnyed  for  marking  linen,  as  it  dues  not  reslat  mechanical  furocL 

lHk,ituU!ibU.  of  Dr.  TraiH.  is  esseniially  the  same  as  the  above. 

French  indelihls  ink  omsisle  of  Indian  ink  diffused  thrimgh  dilute  muriatic  acid,  te 
writing  with  auills.  and  through  weak  pntaih  lye  for  writing  with  steel  pni. 

Ml,  blar.  Mr.  Stephen's  patent  bluu  ink  is  made  b^  dissolving  Prusaian  blue  in  * 
■olulion  nf  oxntic  ttii     Tbe  blup  ^ulrl  be  wnahed  In  dilute  muriatic  acid. 

H.  Homung  tuu  giTen  the  following,  as  the  best  formula  for  blue  ink  :  — 

Mix  t  pnrta  of  perchloride  of  iron,  in  sulutiini,  with  1'60  parts  of  wnter,  then  add  4 
jMTts  of  tr^iuide  of  potaMnam  dissolred  in  a  little  water  ;  collect  tbe  preripilate  formed, 
wash  it  with  seTentl  additions  of  water,  allow  it  to  drain  until  it  weighs  about  S(Kl  perls ; 
add  to  this  one  part  of  oxalic  acid,  and  promote  Ihe  solution  of  Iho  cyanide  by  risking 
tbe  bottle  contaming  the  mixture.  Hie  additim  of  gum  and  sagar  ia  nselesi,  and  even 
appears  to  eierciw  a  prejudicial  effect  on  the  beauty  of  the  ink.  It  may  be  kept  wjtll- 
onl  any  ndilition  for  a  Inng  li.~~~ 


Jlrv.  Mt.  Rtad^t  ink*. — A  series  of  writing  inks  of  a  new  cnmpo»itioD  have  been 

,  "lev.  J.  a  Bcade,  F.  R  S,  and  they  seem  to 

deferre  public  patronage.    Hiey  refine  equally  acids  and  alkali',  and  are  well  adapted 


made  Ibu  subject  of  a  patent  by  tite  Bev.  J 


c  pens.  Bis  inks  ti:>r  marking  linen  are  not  actrd  upon  by  cynnide  of  potaa- 
dum  or  diiiiride  of  lime.  His  pronta  fiir  Dblaioing  a  soluble  Prussian  blue  is  new  to 
the  chemical  world,  and  inclines  to  mise  a  doubt  as  to  the  eletni^nlBry  nature  of  iodine. 
In  the  course  of  hi*  researches,  he  has  discovered  two  new  salts  of  gold,  which  he  hat 
Mmed  am monia- iodide,  and  immoaia  periodide,  or  gold.  His  specification  runs  thus:  — 
.  Istly.  I  manufncture  in  manner  following,  a  blue  writing  ink,  wLich  is  wholly  free 
from  and,  and  therefore  well  adapted  for  u»e  with  steel  pent.  I  first  obtain  a  solution  of 
iodide  of  iron  by  the  process  ordinarily  followed  for  that  purpose,  and  then  dissolve 
therein  half  the  weight  of  iodine  already  employed.  I  next  pour  tins  mixture  into  a 
•emi-»atnrat*d  solution  of  yellow  prussiate  of  potash,  emplojinp  a  weight  of  this  salt 
^  nearly  equal  to  the  whole  weight  of  iodine  used  in  the  above  lodme  solution.  A  decom- 
pneition  of  the  maierials,  thus  brought  together,  immediatiily  takes  place,  when  tb« 
'  cyanogen  (of  the  prussiate  of  potash)  and  iron  combine,  and  are  precipiialed  in  a  enlid 
form,  and  llie  potassium  (of  the  prussiate)  and  iodine  combine  to  form  a  neutml  iodide 
of  potassium,  which  remains  in  solution  vith  a  little  excess  of  iodide  of  iron.  I  next 
filter  and  wash  the  solid  precipitate  of  cyanogen  and  iron  (which  is  solubla  Pruasiati 
blue),  and  finally  dissolve  it  in  water,  whicli  furnis  the  blue  ink  required  In  this  pro- 
cew.  it  will  be  olMerved  that  neither  any  acid  nur  persalt  of  iron  is  employed,  as  is  usual 
in  tbe  formation  of  Prunsinn  blue. 

I  was  led  to  these  results  by  a  microscopical  eiaminatiim  of  the  metallic  colours  in 
■alta  of  the  ashes  of  plants.  I  employed  iron  and  iodine  to  produce  the  same  effects  in 
pure  salts ;  and  in  the  course  of  my  experiments.  I  ascertained  that  these  two  subxlancea 
(iron  and  iodine)  havr  so  great  an  nffliilty  fur  each  other,  that  wlien  placed  together 
wirlinut  any  water,  nr  when  rubbetl  f'selWr,  they  very  s|)eedily  form  a  liquid  contain- 
ing an  excess  of  iodine  in  solution,  which,  being  added  to  a  solution  of  prussjate  of 
KiasK  gives  the  compound  of  cjnnngen  and  iron,  m  soluble  Pyusaian  blue,  which  has 
m  just  described.  The  addition  of  water  alters  the  character  of  this  iodine  solution; 
without  water,  it  turns  litmus  paper  green,  and  with  water  it  has  tbe  usual  acid 
resetinn,  thus  apparently  coofirming  Davy's  original  doubt  IH  to  (be  •Umcntarj 
tbarncter  of  Iodine. 


j,g,i,i«iGoogle 


tadl;.  I  ftm  a  mobtX  kdid*  of  potwwuw,  oT  frMt  paitv.  Mid  whtUj  kn  Inh 
aUmline  rMLcUoii,  ia  muDet  MtawJeg:  I  take  the  idatiai  wUeh  rsoiaiiMd  otm Ina 
the  proc«M  firat  deicrilMd,  titer  tbe  PniniM  Uh  had  been  pndpitated,  vhidi  nlDtiot 
eomittod,  ■■  belbre  ttated,  of  •  neatnU  iodide  of  potMMum,  with  iodide  «(  inn  in 
eiiim ;  umJ  I  gat  rid  of  that  ezesM  bj  the  well  kuwn  yrDcemi  of  ftwoa  end  njitil- 
liiuiMi.  The  reeult  i*  ui  iodide  at  paUMiimi,  vbioh  m  m  pan  m  vhn  iodw  Mi 
potrnwium  are  made  to  set  directlj  on  qm  BiuUMr,  and  i*  perfaetlj  ftveftunUwalkaliM 
reKtion  on  lurmeric  papv,  nhicb  iamiMf  dianalariaaa  the  BOit  carefiil  prepantioM 
of  thia  lalt  wheo  earouoats  of  potaaM  i>  eaiplojed  (h  OMial)  in  it*  nuDnbctim  It  ii 
alao  oiadi  leta  deliqueeaoat  tb«n  the  ordioarj  iodide  of  potaauam  of  eoaattrtm,  aad,  oc 
acoount  of  it*  great  purity,  inuoh  t«  beprabrred  in  medtdoal  preparaiiona. 

■rdly.  I  taaantaelara  a  Una  ink  m  MenliaT  taleiuit*,  and,  therefare,  particolarlf 
•nilalila  for  printing  parpom,  by  naing  ue  nine  nateriaU.  and  DUDipulatiog  then  ia 
tbe  eame  wa^  a*  flnE  deeeribed,  with  the  asception  that  fbr  the  todiae  wbotem  it  ii 
uaed,  I  iubatitute  brataine,  aod  rub  up  flie  prwupitata  in  oil 

4th]7.  I  Ibnn  a  bromide  of  potaatiutn  of  great  puritj',  and  wbollf  free  thm  alkillH 
naotton,  by  treating  tba  bronuda  of  potawium,  wbioh  reaaina  orer  in  a  ^ata  of  aolatica 
tram  tbe  procM*  Uit  before  deecribad,  in  tlM  Muna  va;  aa  the  iodide  of  potamDin 
aolution  i*  diraetsd  to  be  mad  under  the  lecood  bead  of  tbii  ipadfiatioD. 

Gtblj.  I  maoufacture  a  Tery  (uperior  black  vriting  ioli,  by  adding  to  gall  ink  •(  i 
good  quality  loluble  Pruuian  blue,  deMlibad  under  the  fiiet  bead  of  thia  ipedficatioi. 
The  addition  of  thii  Prneuan  blue  make*  the  ink.  which  wai  already  proof  agaiMt 
alkaline*,  equally  proof  iwaiDit  addi,  and  forma  a  vTiling  fluid,  which  camrat  be  ctaad 
fron  paper  by  any  oommoa  method  of  fhindnknt  obliteration  witbont  the  dertradiM 
of  the  paper. 

eibly.  I  manufkctnre  in  naDaer  folknring  a  red  writing  ink  which  i*  generaily 
•aporior  to  the  cooimiia  eolutiom  from  peaeh  wood  aod  Braiil  wood,  not  oolj  a 
pernaoeDt  brilliaocy  of  colour,  but  alao  in  its  Inedoni  ttma  acid,  and  ooDieqiuot  61hn 
rbr  uee  nith  steel  pena.  I  firit  boil  codiineal  repeatedly  in  iDcceauTa  quaatitie*  of  per* 
water,  till  it  ceaae*,  or  nearly  «i^  to  giTe  out  any  colouring  matter.  I  tben  boil  it  ip 
water  oautnioing  Uquor  amniania,  which  oombines  after  the  (iuuu»r  of  an  alkali  viA 
an  add,  with  the  residue  of  colouring  matter,  aod  leaves  the  insect  matter  nearly  vbita 
The  liquid  products  of  these  sueceiiive  buitingi  are  then  thrown  toeetber  iUo  so 
earthenware  veaaal,  and,  ia  order  to  get  rid  of  a  peculiar  eletaent  or  principle,  atitl  com- 
bined  with  the  colouring  oattsr,  ai^  which  has  a  peat  affiuity  for  iron,!  precipitate 
the  colouring  mattor  with  ammonia-Uchloride  of  tin.  The  jvcdpitaite  is  afterwank 
diasulred  ia  ammonia,  and  protiodida  of  tin  added,  till  a  sufficient  degree  of  tfiUisD^ 
of  e<Jour  is  obtained,  which  complale*  the  procesa,  water  being  added  od  liHtim, 
according  to  the  degree  of  body  required  to  be  giTeo  to  die  ink. 

Ithly.    I   manubcture  by   the   improved    process  foUowiog  a  marking   ink  wtuik 


may  be  used  with  steel  peni.  and  ia  not  only  of  great  inteosity  of  colour,  b 
most  readily  on  the  appUcalioo  of  beat.  I  rub  together  in  a  mortar  nitr 
and  the  proper  aquivalent  of  tartaric  acid  in  a  dry  state,    1  then  add  water,  ca  wlwk 


crystals  of  tartnte  of  silTer  are  forioed  and  the  nitric  add  set  ftee.  I  next  neotraliit 
this  add  by  adding  liquor  ammooiai,  wbicb  alao  dissolve)  tbe  tartrate  of  silrv,  I 
flnalW  add  {tum,  oolourmg  matter,  and  water,  in  the  usual  way,  and  in  qnantitiea  wbidi 
mnj  be  varied  at  pleasure.  By  thia  pioceas  tbe  nitric  acid,  which  is  eseential  to  a  nod 
marking  ink,  ia  retained  and  the  tartrate  of  silver  formed  is  soluble  in  lass  than  kalf* 
tlie  quantity  of  liquor  ammooiiB  ordiaarily  required  when  tartrate  of  ailver  ia  the  basia 
of  the  ink.  The  tedious  optration  of  filleriog  and  washing  the  nrbonats  of  ailTtt  in 
order  to  form  the  tartrate  is  atao  thereby  entirely  dispenaed  with. 
StbW,    I    manufacture  in   tnaimer   fbUowing  a   marking   ink,    differing    fron   the 

6 receding  and  all  other  marking  ioka  cootainmg  salts  of  silver  only,  in  this  respect, 
lat  it  cannot  be  acted  upoo  by  the  commoo  suTventa  of  salts  of  sifVar,  a*  cyatiiaa  at 
potassium,  or  chloride  of  lime,  and  is  so  far.  therefore,  more  indelible.  I  take  tlu  iak, 
as  it  has  been  formed  by  the  process  last  described,  and  add  to  it  an  ammoniacal  ealalita 
of  an  Diide  or  aatt  of  gold.  1  have  used  tor  thia  porpoaa  tbe  purple  of  Cassias,  the 
hvposulphiCe  of  gold,  the  ammoiua-iodide  of  gold^  and  ammooia-Emioilide  of  gold 
Tlie  two  last  salts,  which  I  believe  to  be  new  salts,  I  obtain  by  diMolvii^  iodine  ia 
liquor  ammouln,  under  the  applicatioa  of  heat;  an  operatjon,  bowevei,  wbicb  requirsi 
to  be  conducted  with  great  caution  in  order  to  prevent  the  formation  of  the  ei;^ra 
oompound,  the  tcriodi^e  of  nitrogen.  Tbia  iodine  solution  ia  a  very  speedy  solvent  of 
gold.  If  gold  leaf  be  placed  upon  it  without  the  addition  of  water,  ■  black  o*ids  of 
gold  is  formed,  which  immediately  dissolves,  but  if  it  be  diluted  with  water,  tbe  pncsM 
of  oxidation  b  less  rapid,  and  the  gold  leaf  assumea  a  fine  purple  colour  (not  Uack), 
before  aolution.  This  salt  of  gold  crystalliiea  in  fuur^ided  prisma,  which  are  soIdUi 
in    water.    A    few    drape  of  tbi*  eolnliaD  placed  on  a  slip  of  glass  gedarally  ficn 


k  modente  hsat  oolj  i>  emplojed.  one  eqairalent  oalj  of  icxUne  ia  expelled,  uid  vbit* 
oyitale  of  ammoaia-iodide  oi  colli  remun. 

QtMj.  I  muiahctura  ■  blue  printing  ink  bj  taking  tbe  loluble  predpitate  of 
^mogeD  anl  iron,  obt«ined  by  tbe  priyeia  deecribed  under  the  fir»t  brad  of  llli« 
■pectficstion,  and  rubbing  up  the  same  in  nil.  aAer  the  manner  ordiDarilv  Tollowed  in 
the  manuhctDre  of  printing  inki;  or  hj  boiling  dava  the  blue  vriting  inli,  produced 
bj  Ibe  said  procns  to  a  Buffioient  conniatence,  and  then  rubbing  up  the  same  in  oiL 

lOthlf.  I  manubcture  a  black  printing  ink  br  boilinr  down  the  blark  writing  ink, 
produced  from  the  materiali,  and  ot  the  proreu  deecribed,  under  the  fifth  head  of  ihi« 
■pecifieation,  and  rubbing  it  up  in  ott  aa  aforeaaid. 

Ilth.  I  manuf&eture  a  nd  printing  ink  b?  takbg'the  ammoniaeal  «alution  of 
eodiineal,  oblaioed  bj  the  pmMU  desenbed  uncfer  the  sixth  head  of  this  specification, 
and  rubbing  it  up  in  oil,  adding  protiodide  of  tin  accordinK  to  tbe  d^iee  of  lustre 
rnquired;  or  by  luiling  down  tbe  red  writing  ink,  produced  oy  the  aaiiT  process,  to  a 
sufficient  cnnaialcnce.  and  tiien  robbing  up  the  same  in  oil  as  afiirenud. 

And  ISth.  I  manufitctura  a  blacli  printing  ink  by  boiling  chips  of  logwood  (tar  ■ 
which  an  extract  of  lo^ood  may  be  substituted),  or  other  dye  wood.'*,  conloiiung 
eolonring  matter  and  tannin,  along  witb  aa  much  of  proto-aalt  or  penalt  of  iron  or 
copper,  or  other  precipitate  of  tannin,  as  will  be  equal  to  about  twice  the  weight  of  the 
tannin  contained  m  the  wood  or  extract  emplored  ;  whereby  I  obtain  a  bIncV  or  btueiah 
Hack  precipitate;  the  bluenea*  of  which  I  diminish,  aa  may  be  required,  by  the 
■ddidoo  of  biebrcBnale  of  potaah,  more  or  len.  I  finally  rub  up  the  wboia  in  oil  as 
afbresnid,  adding  a  small  qaanti^  of  the  lamp-black,  or  other  black  colouring  matter, 
ordinarily  employed  in  tbe  Enanuhctore  oF  black  printing  inks. 

INULtNE  (Eng.  and  Fr.)  it  a  substance  first  extracted  from  the  root  of  the  Iitula-ffO- 
Imfam,  or  Elecampane.  It  is  white  and  puWemlent  like  starch ;  and  differs  froiD  thl* 
MbstBDce  ehieSr  because  its  solnlion,  when  it  eoola,  lets  fall  the  inuline  unchanged  ia 
powder,  whereas  tlarch  remaina  dtssolTcd  in  the  cold,  as  a  jelly  or  paste. 

Inaline  is  obtained  by  boiling  the  tool  ilieed  in  3  or  4  limes  its  wei)(ht  of  vrater,  *kl 
•ellinii  the  strained  decoction  aside  till  it  cools,  when  (he  pnlTcmlenl  inuline  piecipitalciL 
It  riisia  also  in  the  roota  of  colchicom,  and  peltilory. 

IODINE  (lodt,  Fr.i  lod,  Oerm.)  Is  one  of  the  archceal  nndeeomponnded  chemiol 
bodies,  which  wag  diacofered  accidentally  in  ISl!  by  M.  Conrtoil,  a  manafaeturer  of 
•aApetre,  in  the  moiher-walers  of  that  aalt.  Its  affinities  for  other  anhstanees  are  so 
powei-rul  as  lo  prevenl  it  from  existing  in  an  insulated  Hate.  It  occurs  eomhined  with 
poiessium  and  sodium  in  many  mineral  walera,  sach  ts  llie  brine  spring  of  Ashby-de-ls' 
Zoucbe,  aed  other  alrongly  aaline  tpringii.  This  comblnatiou  ellslB^paringl]'  in  sc»- 
water,  abnndanily  in  many  species  of  ybcvs  or  sra-weed,  and  in  the  kelp  made  from 
them  ;  in  sponges ;  in  several  marine  molliuct,  auch  as  the  dorit,  the  eenui,  oyalera,  &c. ) 
in  aereral  polypariea  and  aea  plants,  at  the  gorgonia,  the  toilira  marina,  tc.j  pertiev- 
larly  in  the  mot  her- water*  of  the  aali-worhs  upon  liie  Mediterranean  tea ;  and  it  haa 
been  Ibond  in  combinalion  with  silver,  in  some  ora  brought  fh>m  the  neighborhood  of 

Iodine  it  most  economically  procured  fh>m  the  mother-water  of  kelp,  at  furnished  by 
those  mannfacturera  of  soap  in  Scotland  and  elsewhere  who  employ  Ihii  cmde  elkaline 
matter.  By  poniing  an  eieett  of  tulphnrie  acid  upon  thai  liquid,  and  exposing  (he 
miitnre  to  heat  in  a  retort,  iodine  rises  in  violit  vapors  (whence  its  name),  and  condense! 
in  the  receiver  into  black,  brill isnt,  sofl,  scaly  cryaltis,  resembling  graphite  or  plumbago. 
An  addition  of  the  peroxyde  of  manjiaDese  to  the  above  mixture,  favors  the  production 
of  iodine.  Sooherain  hat  proposed  at  a  meant  of  extraeti^  il  in  greater  nbundanee 
tnijn  a  given  quantity  of  the  said  mot  her- waters,  to  tranaform  the  iodide  of  potash  or 
todn,  present,  into  an  insoluble  iodide  of  copper,  by  pouring  into  them  solution  (£ 
sulphate  of  copper,  which  precipitates  first  of  all  one  half  of  the  iodine.  He  thea 
decants  the  supernatant  liquor,  and  adds  to  it  ■  D'esh  quantity  of  the  sulphate  along 
with  tome  iron  filings.  Tbe  latter  metal  seizes  the  oxygen  and  aulphurie  acid  of 
(be  enpreous  aalt,  sets  the  copper  fVee,  which  then  teiie*  the  other  half  of  Ibe 
iodme.  To  aeparate  this  iodide  from  the  remaining  iron  filings,  he  avilales  the 
whole  with  water,  and  decanla  tbe  liqaor.  The  Slings  immediately  subaide,  but  the 
todide  of  copper  remains  for  some  time  ia  a  state  of  tugpension.  This  compoiind, 
separated  by  a  filter  cloth,  is  lo  he  mixed  with  twice  its  weight  of  the  black  peroxyde 
of  Dianganeae,  and  as  much  sulphuric  acid  as  will  make  the  mixture  into  a  paste  )  which 
mixture  being  introduced  into  a  retort,  and  diatilled,  the  iodine  comes  over  in  its  cha- 
imelerittie  violet  Taport,  which  are  condensed  into  the  glistening  black  inbtlanie  in  (tw 

Iodine  ia  always  solid  at  atmospheric  temperUuret,  Ihongh  it  ilowlj  flkt  off  witk  ■ 
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S3-S83,  one  Tolnme  of  hjdrorea  beinR  1000  (  tml  IS6-566,  IT  Iwo  *oluinn  ol  bidn^m 
ba  reckonrd  DDiljr,  ai  moit  Briiiib  chemiiU  uiimaic  it,  rrom  the  euBpoaiiion  oT  <nitT. 
I(  po*K«««  in  >  high  de^vM  eleElnMiegBtivc  properiin,  Jilic  ox;grn  and  cblaiiDei  »gj 
Ihereroie  mskea  iU  appearance  aL  the  poailive  pole,  whKP  ili  compauni]*  are  plMnl  ia  ilw 
Tellaie  circuit.  It  auini  the  ikin  yeilawi  ud  if  api^ied  fur  some  lime  to  il,  ii  ^  u 
pruduce  painful  ulceralJuiu. 

Iodine  mctla  onlf  at  about  390°  Fahr. ;  but  willi  theTapoi  of  water  itTDlalilimatSl? 
It  ban  a  p'eat  affinil;  lor  hydraRon,  and  conilitulct  by  Ibat  union  hjdriodic  teiil  i  a  com- 
pound rn«mb1ing  in  hhdc  retpecis  mariaiic  or  hrdroehloric  acid.  It  aJto  can  be  tuoUi- 
cd  wilh  oiyftai  and  formi  thereby  iodic  acid.  Its  compooiidB  wiih  earboB,  ph»pbiita% 
anlpbiir,  chlorine,  aiole,  and  many  mt-tali,  bafe  not  beea  applied  to  any  muBificlarin 
pnrpoee,  and  iherefute  need  not  be  deacrihed  here. 

The  chier  appticstion  of  iodine  in  the  arli,  i*  for  the  detection  of  itwch,  vblcb  ill 
watery  Mlatian,  ihouxh  cunlainini;  only  one  part  in  WOO,  doe*  readily,  by  the  prodKliot 
of  a  deep  purple  color  j  thia  raoiahea  by  eipoiinK  the  atarch  ta  the  air  re  MMne  tunc,  a 
more  quickly  by  heaiiag  it. 

Ai  a  medicine,  iodine  and  it*  coinpoiind*,  lach  a«  lh«  ioJidra  of  potaarium  and  iron,  an 
nppoied  to  poiueu  Eieal  powera  in  reiolvin;  glandular  awellinga.  The  periodide  oT  ocr- 
eury  ia  a  brilliant  red  pifnoent,  but  aomewhal  evanescent. 

Chlorine,  bromine,  and  indiDc,  are  freqarally  ataoeiati^ ;  and  it  hai  hilhe,-<a  bna 
reckoned  a  difficult  problem  to  aeparate  them  from  one  another.  The  fuUunia^  jka  k 
propoaed  by  Hr.  Lfivii. 

Heal  the  niilure  of  the  dried  chloride  and  bromida  (or  chloride  and  iodide)  vbile  a 
current  of  ehlwine  it  nade  to  pass  over  it.  till  no  more  broioine  ia  carii«l  olT  bf  ibc 
chlorine.  Rfceire  the  gaica  in  a  toluUon  of  potash  t  tatunlR  this  fluid  miilurc  of  lU 
chloride  of  polaiaium,  and  the  chlorate  and  bromale  uT  potath  with  nitric  acid,  tMaf 
anerwardi  nitrate  of  allver.  A  miilureuf  broraale  and  chloride  of  ailrer  will  predpilale. 
Dry  the  precipitate,  caleiae  it,  and  calculate  the  proporliun  of  bromine  from  Ihe  Tolnne 
of  oiyeen  gas  now  disensBgrd.  It  wooU  be  preferable  to  digest  in  a  vial,  the  preei^ 
tate  while  moiit,  aloa;  wilh  water  of  barjla,  which  decompoiea  the  broniale  of  (ilvel 
without  acting  upon  the  chloride.  The  eiceai  of  baryta  bein;  thrown  down  by  earboak 
acid,  and  the  liquid  bein<t  evaporated,  a  bromale  of  harj'ta  ia  oblainnl,  which  may  be 
washed  with  alcohol  of  0-840.  The  aolulion  of  brotsate  of  baryta  nay  alao  be  neutral- 
lied  by  Bilric  acid,  and  the  bromic  add  may  be  precipitaied  by  nitrate  of  lilver.  The 
tuae  method  ia  applicable  to  the  aeparalion  of  iodine  from  chlorine. 

Aner  throwing  down  the  tolulion  of  the  miied  nalta  by  nitrate  of  allver,  BeiiFlin 
digeita  the  waahed  precipitate  in  a  closed  battle  of  water  of  barylag  whence  mDili 
bromate  of  baryta  withont  any  chh>ride  of  barium.  On  evaporating  the  liquor  we  ob- 
tain erj'alnllited  bromate  of  baryta,  which  may  be  freed  from  a  amal!  accidental  quantity 
of  chloride,  by  washing  with  alcohol  at  0-840.  By  calcination  we  then  obtain  bromide 
of  barium,  which,  being  distilled  with  tolphorie  acid  and  peioiyde  of  maagancae,  aflunti 
bromine. 

IKIDIDM  ia  a  metal  di!>coTer«d  by  Deacotili  in  1S03,  ai  alao  by  Tenant  in  1801 ;  and 
[|  «o  called  becauae  ita  different  aoluliona  eihibil  all  the  colors  of  the  raiabaw.  It  oecuit 
only  in  the  ore  of  platinum,  being  found  there  in  two  gtatea ;  1.  united  to  tbai  meial,  and 
2.  aa  alloy  of  oamium  and  iridium,  in  the  form  of  tmall,  inialaled,  hard  grains-  Iriillam 
b  the  most  refractory  of  all  the  metala ;  and  appear*  as  a  gray  metallic  powder,  il  b 
not  nited  by  the  flame  of  the  bydroiygen  lamp. 

IRON  {Ftr,  Fr. ;  Eim,  Gttia.)  it  a  tneial  of  a'  blnish-sray  color,  and  a  dull  fibron 
ftactnre,  but  it  is  capable  oPacquiring  a  brilliant  surface  by  pijliihing.  Its  specific  griTitr 
is  7-78.  It  is  Ihe  most  tenaciouB  of  melals,  and  the- hardcH  of  all  Ibo^e  which  are  mallnUc 
and  ductile.  It  is  singularly  euKe,''ible  of  Ihe  magnelic  virtue,  but  in  ils  pare  slate  Ma> 
loses  it.  When  rubbed  it  has  a  slizht  amell,  and  it  imparO  to  the  toni(ue  a  prculiu 
•Ittingrnl  taste,  called  chalybeate.  In  a  moist  almosphere,  iron  speedily  oijdiztf,  ami 
becomes  covered  with  a  brown  coating,  called  ruit. 

Every  penon  knowa  the  manifold  usea  of  this  truly  preciooa  metal;  it  is  capable  (f 
being  cast  in  moulds  of  any  form;  of  being  drawn  out  into  wires  of  any  dcMred  stmiflk 
or  fineness  ;  of  being  exiendrd  into  plates  or  sheets;  of  being  bent  in  every  direeliMi;  "t 
being  sharpened,  hardened,  and  sonened  al  pleasure.  Iron  accommodates  itself  ic  U 
onr  wants,  our  desires,  and  even  our  caprices  ;  it  is  equally  serviceable  to  the  arts,  tk 
■eiences,  to  agrieultare,  and  war;  the  same  ore  furnishes  the  twotd,  the  plouehshare, Ihl 
scythe,  the  pruning  hook,  the  needle,  the  grarer,  the  spring  of  a  walch  or  of  a  eartiam 
the  ehiael,  the  chain,  the  anchor,  the  compaxa,  the  cannon,  and  Ihc  bomb.  It  >  * 
medicine  of  much  virtue,  and  the  only  metal  liiendly  to  the  human  frame. 

The  omi  of  iron  are  scattered  over  the  erast  of  the  globe  with  a  benefieenl  praTaBM. 
ptiqMirtioned  to  llie  BtUity  of  the  uetad)  tk<T  x*  found  under  ereij  latitude,  and  ereti 
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■one  t  in  ererj  Tnin«r*1  fimnittm,  »n3  are  dhscmTnated  (n  every  Mil.  CnniidcTeil  tn  & 
oorely  minentloEical  point  nf  view,  wilhoDl  rcrrrence  to  lh«Ir  iinportinee  for  rednction, 
they  mny  be  reekoaed  (o  be  19  in  namber)  namelf,  1.  native  iron  of  three  kinds;  pure, 
oiirkeJireron«,  and  rleelj;  3.  ar^rnienl  iron ;  3.  ]ieI1ov  sulphnret  of  iron;  4.  white  lal- 
pbnret  nr  iron  i  S.  maicnelic  sulphorEt  of  imn;  S.  blatk  Clyde  of  iron,  either  the  load- 
tlone,  or  jn^eeplible  of  magntlitm,  and  lilaniremiis  ;  T.  eompsct/er  olifittt,  apeciihir  iron 
OtT,  as  uf  Elba,  and  leily  fir  olifiili ;  B.  hruatile,  affbrdinit  a  red  powder;  9.  Iiemalile 
DT  hfdrate  of  iron,  alTordine  a  yellow  jwvder,  of  whicb  there  are  several  Tarietiei ;  JO. 
pilehf  iron  ore  ;  II  ■ilieeo-eaicareoDS  iron,  or  yenile  ;  IS.  sparry  earbonale  of  lion,  and 
the  compact  clay  iron-stone  of  the  coal  farmation  ;  13.  phovphale  of  iron  ;  M.  aulphale 
of  iron,  native  coppera-i ;  1.1.  ehrninate  of  iron ;  Ifl.  arteniale  of  iron  {  IT.  muriate  of 
iron;  18.  oxalate  of  iron  ;  19.  lilanate  of  Iron. 

Aiimng  alt  Ibese  dilTererit  tpeeies,  ten  are  worked  by  the  miner,  either  for  the  take  of 
the  iron  which  ihcy  contain ;  for  nte  in  iheir  native  Mate ;  or  for  exlracltn;  some  prin- 
ei pie*  from  (hetn  advanlngroiiB  to  the  art»  and  tnanufictures ;  sacb  are  an,enieal  iron, 
■ulphate  of  iron,  siilphuret  of  iron,  and  chromate  of  iron. 

1.  JVultM  inni  A.  Pnre. — This  ipeeie*  ia  very  rare,  and  its  existence  wa«  lont  mattei 
iT  difpule;  Ihoagb  it  liis  been  nndaublrdl]!  found  not  only  in  volcanic  formalioni,  but  fn 
veins  properly  so  called.  It  is  nr>l  entirely  like  onr  malleable  iron ;  but  is  whiter,  more 
dnelile,  more  permanent  or  less  0<jdiii«ble  in  the  air,  and  somewhat  Ir-W  dense.  Amiing 
the  tvest  aileiited  examples  nf  pure  native  Iron  is  that  observed  by  M.  Sclireber,  in  the 
nonntain  uf  Oulle  near  Gienoble.  The  metal  ivas  entsnEled  in  a  vein  nmninz  ihron^li 
gneiss,  and  appeared  in  ramifjing  |talaeliles,  enveloped  in  fibrous  brown-oxxde  of  iron 
nixed  wiih  quarli  and  da;. 

B.  Tht  naiin  iiick€li/trt>ni  or  mtltorie  inm  is  very  malleable,  oflen  cellular,  but  iome- 
times  Enmpiel,  and  in  parallel  plaies,  wbich  paS)  into  rtiombotds  or  oclahedruns.  It  it 
nalnrall)'  maznetic,  snd  by  iis  nickel  isdistioKnishabie  fn>rn  terrestrial  native  Iron.  Mac- 
quart,  in  dnicrihini  the  fnmnns  mass  foond  at  monnl  Kemir  in  Siberia,  sal's  thai  the  iron 
il  perfeellr  flexible,  and  111  for  making  smnll  instrnments  at  a  miKlerale  heal  i  but  in  loo 
strong  a  Are,  ihe  metal  beiomes  short,  brilile,  and  falls  into  erains  nnder  the  hammer. 
Meteoric  iron  is  covered  with  a  sort  of  varnish  which  preserves  its  surface  from  the  ratt- 
mt  action  of  Ihe  air;  but  Ibis  preservative  property  does  not  extend  to  the  interior. 
Chladni  hag  dven  a  list  of  ntas^etof  metenric  iron,  which  have  been  known  lo  fall  at 
different  lime!  from  the  atmosphere,  and  of  many  specimens  which  indicate  iheir  almoa- 
pheric  origin,  by  their  aspect  and -composition.  A  poiiion  of  the  oiass  of  meteoric  irom 
(band  at  Santa-Kiisa  near  Santa-Fe.4le-Bi^ta,  mi  made  into  a  (word  and  preaenteil  ht 
Bolivar. 

c.  ^a/in  ifHl-tron.— TIhs  aDbatanee  has  al)  thecbaracteraofeaal-Bleeti  il  occnn  in  • 
kind  of  ainall  bntlun  in|;otR,  with  a  11  n el y  striated  sarface,  nad  a  fiaelure  eiceedinKJ;  fine 
grained.  Ii  ia  hanlly  lo  be  lonchHl  bf  the  Hie,  and  will  scarcely  SitLen  under  Ihe  ham- 
mer. M.  Mng<ier  f  <und  this  native  sleei  at  the  village  of  Boniche,  near  Nery,  depart- 
ment iif  the  Allier,  in  a  spot  where  there  had  exLiled  a  seam  erf"  burnin;  cnal.  A  roasi 
of  16  |iounds  and  S  ounces  of  native  stLel  was  discovered  in  tbat  place,  besides  a  great 
many  small  globules. 

2.  Jrmicat  inn,  JrtlKikkUi,  or  MUpiiM,  is  a  tin-white  mineral,  which  emits  a  larlie 
tmell  at  the  blowpipe,  or  even  when  sparks  are  struck  from  it  by  •le'-l,  accompanied  with 
a  smail  train  of  white  smoke.  It  cuntaiss  Kcnerall]'  mare  or  lesa  sulphur,  and  sometime* 
a  little  silver,  associated  with  nietallic  arsenic  and  iron. 

3.  TtllOiB  mlpkunl  of  iron,  eommonty  called  MaTCaailt,  or  Martial  pyrites.  Tlh 
bronze  or  bras«  yellow  colur  enables  us  lo  recoanise  Ihis  mineral,  Al  the  blowpipe  it 
give*  uir  its  sniphor,  and  is  convened  Into  a  srlohule  a'tractabte  by  the  blowpipe.  It  isV 
buolphurel  o(  iron  oiintaininB  3!  of  solphur  and  2S  of  metal. 

Copper  pyrites  may  be  disliniutshed  from  It  by  its  golden  yellow  color,  which  is  fre- 
qoently  iridescent,  and  by  its  inferior  hardness  i  fbr  il  does  not  strike  Qre  with  steel,  Ilka 
Ihe  precedinE  persulphuret.  There  is  no  vein,  stratum,  or  mass  of  mrtnllic  ore  which 
does  not  cimlain  some  iron  pyriies;  and  it  is  ollen  the  sate  raineral  that  Blls  tile  veins  in 
quartz.     It  sometimes  cnnlains  tmld,  and  at  other  limes  silver. 

4.  Whilt  nilfA<t.M  tf  iron. — This  ia  dislingnishable  from  the  preceding  si>eeies  only 
by  :j  cohir  and  form  of  crystal  I  izntion,  and  was  hence  till  lately  coofuunded  with  it  by 
mineraloKisit.    Its  snrfice  i*  oHrn  radiated. , 

5i  MigneiU  inlphunl  of  iron,  the  Magnilkiti  of  the  Germanii, — This  ore  is  atlmct- 
able  by  ihe  magnet  like  cummnn  iron.  Its  color  Is  reddisb-velhiw,  pasting  into  browa; 
ils  fracture  is  rourh.     It  consists  of  16  of  tnlphor  and  SN  of  iron. 

6.  Black  ozy^e  o/  inm,  Tnagnti  ere,  or  no/ire  loadtlota.—One  variety  of  this  sprciei 
bas  twn  p<des  in  each  specimen,  which  manifest  a  repulsive  action  BaainsI  (be  correa- 
pondine  piites  of  a  magnetic  needle.  All  Ihe  varieties  furnish  ■  black  powder.  Its 
external  color  is  a  gray  approaching  to  thai  of  metajlie  iron,  bul  somewhat  daller; 
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Vith  occMiBiiri  iiidtseeBH  of  ntAcc.  N«iih«r  nitric  acid  nw  Ilka  blowpipe  httq 
aelion  npon  il.  lU  ipeeiGc  S''>*ilT  Tuia  fTom  4'24  to  fi'4 ;  and  iU  cvaMiWenti  m 
Tt'Bfi  penurda,  aad  28-14  ptouayit,  accordins  lo  Bcndini]  or  in  100  pani,  TI'T4  tf 
ueiallie  tnm,  and  98'26  at  oxygta.  AMDming  the  prime  ei(Dr*BlrDl  of  ina  toitit, 
with  the  Brilirii  chemifta,  then  an  ore  cooiisEtng,  like  (be  aboTc,  of  two  prime  prajw. 
Ikmi  of  peroiTde,  and  one  of  proloiTde,  woold  be  repmenled  b;  live  nnaber  IIG  =  BO 
4-  36;  and  would  eontiit  in  100  parii,  of  iron  72-4,  oxyKen  Z7-6. 

Hagnelie  iron-ore  belongi  to  primitive  rock  rormalioni,  and  ocean  ahnndaiUT  n 
'fiwedcn,  Dalccarlia,  Norwaj,  Siberia,  China,  Eiam,  and  tbe  Philippine  talea;  Iibi  it  ■ 
me  in  England  and  France.  It  it  worked  ei(eatiTei]r  in  Sweden,  and  rnmiiliei  an  et 
•ellent  iron. 

The  litanifcrODB  oxrde  of  iron,  or  iron  und,  i«  alfo  BtlimetaUe  br  Ike  napirt.  lu 
ookM'  ii  a  deep  blaek,  wilb  Mnnc  metallic  lu»tre;  it  ii  perfcetlj  opaqne ;  iti  fratliinii 
conehoidal  i  it  ii  barJ  and  difficult  to  grind  under  tbe  peaile  into  •  doll  Ua^  |««ilcr, 
which  ilainl  the  fingen  when  it  fi  very  flne  ;  it  nellg  at  a  high  heat  into  a  bUdr  eaimd 
without  Inalre.  Alt  Toteanie  rocki  contain  a  greater  or  leti  qnantily  of  titanic  iroa-«e, 
diMcninaled  Ihrongh  ihem,  which  may  be  recogiuKd  bj  iU  brDliaai  metallic  loilre,  ud 
ita  perftet  conehoUal  rraclnre. 

7.  F*r  oMgitli,  iroti-gUnct,  tptc%lar  fron,  and  nd  iron  ore. — Thia  ore  has  tbe  eolor  of 
poliahrd  Reel  ]  and  the  light  Iranunitted  throogh  the  thin  edge*  or  iti  crralali  appcan  i£ 
a  beaatiful  red.  Iti  powder  i»  alwaja  of  a  well  niacked  brown-red  bne,  paaiig  lota 
cherry-red,  which  diilingniahe*  it  from  tbe  blaek-oxyde  ore.  Ill  ftaetnre  ii  ntgli,  or 
f itreona  in  certain  Tarieliei )  it  breaki  raiily ;  but  it  ii  bard  enough  to  aeraleh  glan.  Il 
ainallj  conlun*  from  60  lo  70  of  melallie  iron  in  lOO  partt ;  the  eqaI*Hient  proporlioi 
of  ojTgen  in  the  pus  led  oxjde  of  iron  being  30  parti  combined  with  70  of  melal  It 
in  a  miilake  to  loppoH  any  ipecula/  iron  ore  capable  of  yielding  B6  per  cmt.  of  iras,  ta 
100  parli  of  eTen  protoiyde  of  iron  contain  only  77'TT  [wrti  of  melal. 

The  eonpaet  tariety  eumprbet  the  eryiuU  ot  the  inland  of  Elba,  and  of  Fninont  a 
Ike  Voagei,  which  haTc  a  rongh-giained  (Vaciure.  It  exisU  in  very  great  mauci,  coisli- 
IBtiog  even  entire  mounlaini ;  in  tbe  caviliei  and  flsmrei  of  thete  maaaea,  the  bnntifal 
cryilaU  »o  much  priied  by  eotleelori  of  minerala,  occur. 

The  island  of  Elba  ii  equally  celebrated  for  it)  in  eibangtiUe  abundance  erf' rich  (peenW 
Iraa  ore,  and  for  the  immemorial  aatiqnity  of  in  mining  opetalioM.    Fig.  191  naMftied 
Mi 


McHoa  pMiing  throBgk  the  three  wnfcingi,  called  Pietamonte  (d),  SangulBaceio  (ij, 
Aalenaa  (f),  throngb  an  andenl  eieavalion  a,  through  tbe  eoatt  o,  and  the  mote  f,  ni- 
Ing  at  tbe  canal  of  Piomlnoo.  The  total  he^ht  of  the  metaUiferoni  monnlain  above  Ibi 
ievd  of  the  lea,  ii  no  more  than  IBO  metres,  or  600  feet. 

The  rock  which  eonililutet  tbe  body  of  this  little  mouDlain  d  I,  is  called  KinwiilfBbr 
the  worknwn.  It  ts  a  white  slaty  tale,  slightly  oebieoui,  or  yellowish,  consisiiag  ehietj 
of  silica  and  alumina,  with  lone  magnesia. 
,  The  ore  of  Antenna  (r)  ii  a  far  hard  compact  fir  oHgutt,  of  a  brilliant  nctsDic 
a^eet.  Tbe  workable  bed  has  a  he^li'  of  6ti  feet,  and  consisti  of  mctBlliferoDs  blodt 
guied  confbsedly  wiih  sterile  massei  tiir  the  rock  i  the  whole  covered  with  a  rodiy  droi- 
tns,  under  a  brownilb  monld.  From  its  metaDte  appearance  and  tooghneM,  tbii  bed  b 
•■lied  vnafirmla,  the  iron  rein.  In  Pietamoate  tbe  workable  bed  is  composed  entirtll 
if  mieaeeoup  tpeenlar  iron  ore  ( fir  oligUU),  with  iU  Gtsnret  filled  with  yellow  oebn. 
Thi«  bed  rests  npon  the  rodi  called  bimduUa;  the  brilliant  aspect  oT  ore  in  this  pbee 
bms  gained  for  it  the  name  of  mub  iMedola. 

The  metalliferoas  hill  <f  I,  extendi  to  the  north-eaM,  about  a  mile  beyond  the  wtA- 


i-eaM,  about  a  mile  beyond  the  *>»•- 
St.  of  iron,  and  n  smelted  in  CstitaB 


tags  D  K  r;      The  ore  contaios  abont  65  per  cent. 

The  follovring  description  of  the  figure  will  make  the  ilrDctUTc  oT  this  extraordissfl 
Bine  well  understood,    a,  ii  a  great  eieavalion,  the  mult  of  ancient  w<^ingB. 

I,  1]2,2;  3, 3,  4,  4.  \  6,  and  7,  are  roads  for  CMiring  off  the  rnbbMi,  to uais^ 
•nee  with  the  sevenl  woditng  levels. 
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t,  c,  dillo,  fVom  (he  pmcnl  working*  D,  ■,  r. 

i,  Ike  rockf  man  ailed  biandirtUi,  •fiinH  whicfa  tbe  on  ettimeted  fram  a  kbab. 

(,  tbe  nirfac*  ot  •  bed  oT  ore,  B»r  the  itrMmlet  x. 

/,  /,  indiaition  ot  bedi  of  iron  pfHlM  »nd  ^  oNgutc 

f,  >  iomU  rivulet  procreding  Trom  tbe  iafihrilion  oT  nunt,  and  wbiA  u  Impregnated 
vith  acidulong  nlphite  of  iron. 

k,  \,  niiae  which  sepvatet  tbe  mcMSireroM  hill  d  1  ftom  the  barren  bill  i. 

ft^  manet  of  tlf»  from  tncient  CBelling  operalionii  raeh  are  Tcr;  eonmoii  in  Ihi* 
idand.  None  ot  an;  ainseqnene«  now  exist;  nearly  the  whole  of  the  ore  bejog  ex- 
poited  to  Tnieany,  the  Ronagna,    the   GeooeM  teniioiiea,   Piedmont,   Naplea,  and 

I,  a  eontiderable  body  of  rubbuh  from  ancient  working*,  uwardi  the  (Dinmit  of  the 
metalliferoM  hill  d,  1. 
n,m,  part  of  this  bOI  eovered  with  mbbisb,  the  letolt  et  old  workinp. 

a,  Ibe  tite  called  Rfwru. 

0,  hoDHi  apon  the  ihore  called  JTar^  it  Rio,  where  the  woriipeople  Hve,  and  the 

p,  wooden  pier  (mo2t)  whence  the  ore  a  thfpped  i  terminBted  b<r  ■  tmall  lower,  ;. 

Compael  fir  oHgitli  oeeurt  ako  in  tbe  Tosges,  in  Coniea,  at  Altenberfiand  Frerbng, 
in  SaxoDj,  Presniu,  in  Bobemia,  Norberg  and  Biabenii  n  Sweden,  &c. 

The  TarieiEea  called  ipeenlar  ftr  oligult,  and  scaly 'Vw  afigitli,  or  iron-gUnee,  do  not 
differ  cMcntiallj  from  the  compact.  None  of  them  Lfleela  the  magnetic  needle,  and  their 
powder  is  a  red  of  greater  or  leu  TiTacity. 

6.  Ibd  Bxyde  of  irm. — The  Tarielici  iBclnded  nnder  Ihit  tpeeiea  afford  a  red  powder, 
ie  not  affrcl  the  magnetic  aredle,  and  are  detiinie  of  metallic  Initre.  At  tbe  Uowpipe 
'bey  all  beeotDC  bladt,  or  deep  brown;  and  then  they  act  oa  the  needle.  The  crystet- 
Jied  varietr  coniiali  of  TO  iron  and  30  oiyien  in  100  part*.  Tbe  eoacrelionary  kind, 
3r  htmatllt,  bm»  a  brown-red  color;  i*  lolid,  compael,  and  >omettDie)i  Tery  hard;  iu 
larfaee  may  be  filed  and  polished  m  as  to  acquire  a  ln«lre  almost  metallic ;  iti  interna] 
itmeture  is  flbrona,  and  il  exhibit*  aomelimea  a  re^eniblaace  to  aplinten  of  wood,  'Jti 
outer  tarface  ii  eonMaally  conorelionary,  mammeleled,  and  pretenu  oetailonally  icotiona 
of  a  iphere,  or  cylinder*  atlaehed  to  each  other.  Thu  ii  theblood-ctooeof  thebamishn 
of  metal*.  It  ii  a  *ery  common  mineral.  The  ochry  variety  or  red-iron-o«hre  i*  dlf 
tingDiihed  ftom  the  solid  hematite  by  the  brightneaa  of  ita  edor.  It  ii  need  a*  a 
pigment. 

9.  firowa  Bxydt  sf  iron,  Amm  troit-«lMi. — This  afford*  always  a  yellow  powder, 
wilhont  any  shade  of  red,  which  passes  sometimes  into  the  birtre  bitiwn,  or  velvet  black. 
At  the  blowpipe  this  oxyde  become*  brown,  and  veiy  attractable  by  the  magnet  i  but  after 
calcination  and  cooling,  tbe  ore  yicMs  a  red  powder,  which  stains  paper  nearly  aa  red 
a*  hemalite  does,  and  which  is  mnch  employed  in  polishing  metals.  All  the  yeDow  or 
brown  oxydn  contain  a  large  proportion  of  water,  in  chemical  combination ;  and  hence 
this  species  ha*  been  eaUei<  bydtate  of  iron.  There  are  several  varielfes  which  assume 
globular,  renirorm,  slalaclitic,  and  fFoticose  shape*.  As  impure  varietia  of  the  specie* 
we  muel  consider  some  or  the  clay-iron  ores,  soch  as  the  granular,  the  common,  tbe  pjti- 
funn,  and  the  renifbrm  elBy-iran  ore.  According  to  D'Auboiston,  (be  present  Ipreief 
coosista  of  peroiyde  of  iron,  from  82  10  84  psr  cent. ;  water,  14  to  1 1 ;  oiyde  of  manga- 
nese, 2 ;  tiliea,  I  to  2.  It  II  therefore  a  hydraled  peroiyde  01"  iron  ;  and  ought  by  theory 
to  consist,  in  iU  abtolnte  Male,  of  81-63  peroxyde,  and  1%-Wl  water.  It  occur*  both  is 
bed*  and  vein*.  The  teWet  or  eagle-stone*  form  a  particnlar  variety  of  (his  ore.  On 
breaking  iheballB,  so  named,  they  are  obscrred  to  be  composed  of  concentric  coats,  the 
ontaUe  OBCii  being  very  batd,  bnt  tbe  interior  becoming  progressively  softer  toward*  (he 
centre,  which  Is  ninally  earthy  and  of  a  bright  yellow  color ;  toiHtimes,  however,  tbe 
ccBtre  Is  quite  empty,  or  eonll^■s  only  a  Aw  drc^  of  water.  (Elitet  oocar  in  abnadMce, 
often  even  ia  contiaiUNi*  beds  In  secondary  moDniaina,  and  in  certain  at^iUaeeOD*  strata. 
These  stone*  are  still  ecasidered  by  tbe  French  sbrpherds'  as  amnlct*  or  taljsmana,  and 
may  b*  Ibond  in  (be  small  baga  which  they  suspend  to  the  necks  of  their  Avoriie  ram*  | 
and  they  are  in  sneh  general  Dse,  that  a  latfie  quantity  is  annnalty  imported  into  France 
from  the  frontier!  of  Germany,  (br  this  snpeiatiiions  purpose.  When  smelted,  they  yield 
B^oed  Iron. 

The  variety  ealled  fma^^r  trMnt  toyd*,  or  bom  era,  is  merely  a  modificaiion  tt 
the  prreeding.  It  oceor*  in  graik*  nearly  mood,  varying  in  siie  (Vam  a  millet  se«d  (o  • 
pea,  each-being  composed  of  eoneetitrie  coat*,  hard  outiide  and  soft  wiihin.  They  are 
generally  agglntinated  by  a  caleareous  or  argillaceou*  paste;  but  arc  oceaslonally  qnile 
bone.  Thit  ore  oceaia  In  ealcareoae  fcrmatlonc,  and  is  tofnetimet  accoinpaBiM  witk  - 
*bell<,  «Deh  a*  imAralvim.  Tbe  brittle  qsality  of  tbe  iron  afforded  by  it  has  ben 
aaoibed  to  (he  photphomi  derived  from  the  lai^  qnaattty  of  organic  bodiei(  wilk 
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which  till  are  it  (nqneallr  Bailed,    The  bog-iroaon  wid  iwuip-iran  ere  b^mo  ta 

10.  Pitcky  ifdnU*  of  61m,— Thii  it  a  rare  mincnl  oT  a  r 
vein  in  Ihe  minr  of  Braunidorr,  tiro  leagnei  fiom  Ficjber^  aiul  m 
aiyde  of  iron  toil  waier. 

11.  Ttiiit*  u  a  iniiieral  tpecUt,  lalbet  rare,  eunpciMdor  redoiyde  of  irai,  tilict^  ud 

12.  Carionatt  0/  trm,  (parry  inm,  or  Imm-jpar. — TbU  unportBDl  tpecict  bk  W«i 
dinled  ialo  two  farirliei;  apalbOM  iion  and  the  compact  carbonale.  The  Int  bu  ■ 
■parry  and  lamellar  fraclure )  with  a  eulor  vaijing  tioni  jellowUli-graT  10  ifibeUa  grrk 
law,  (u  even  to  brawnkb-ied.  It  Inni*  browa  wilhoiil  meluiig  at  the  Uawpipc,  uj 
beeotnn  atiiaeiable  b)'  the  mafnet  alter  being  tlightl)'  roatied  in  Ihe  Auoe  lit  a  caidle. 
Etcd  bj  a  Ehort  eipoiure  U>  tbe  air,  aAcr  itaeiiraclion  fnHu  the  mine,  it  alsoaMBDM  Ikt 
lame  brown  lint,  but  withoul  aeqniring  tbe  maenelie  qualitf.  It  aflbrda  but  a  ^^bl 
efiWrveieeace  with  nitiicacid,  chaniiag  merrlr  to  ai«d-biawn  eidor.  lu  (pecifie  pBTili 
variet  TroDi  300  lo  SIH.  lU  primitive  rorm  ii  like  that  of  carbonale  of  liine,  la  eblwa 
rhomboid.  Without  changios  tbi*  rutin,  ill  cryilals  arc  (lucepliUe  vf  coniainiax  van*- 
ble  qnailitiM  ot  earboeate  of  lime,  till  it  paitei  wholly  into  Ihii  minu«l.  >faii|iuK 
and  maancaia  eater  alio  occaaioaally  into  it*  comiiotiiiun. 

Sparrj-  carbonate  or  iron  belong!  lo  primiiive  Ibnnalioat  g  forming  powerful  veiBt  ii 
mouBlaini  of  gneiii,  and  ii  auocialed  la  ihete  vdoi  *i)h  quartz,  copiwr  p}iim,|ny 
copprr,  Hbniai  brown  oiydc  of  iron,  and  a  variety  of  ramoM  earbonate  of  lime,  Tulgivtj 
called  Jlei  ftrri.  That  ii  it  fuuod  at  Allevard  and  Vixille,  near  Grrooble,  at  Suil- 
George  d'liureti^re,  in  Ihe  Alpi  of  Savoy  j  at  Baigony,  in  the  Lower  Pyvcaeei  i  alEii- 
eaera,  in  Stjria  1  at  Hullenberg,  in  Cariolhia;  al  Schwartz,  in  tbe  Tyrol)  ia  Buatj, 
Hungary,  other  placet  it  Ocnsany,  aa  alao  in  Spain,  Sweden,  Norway,  and  Siberia.  U 
alw  occnit,  along  with  gnleoa  and  other  orei  uf  lead,  in  the  mines  oT  Lead-UilU  ttl 
Waalachhrad,  io  Scotland ;  and  in  the  mine!  of  Ciunberland,  NorthamberliBd,  aat 
Derbyihire)  iikewiae  with  Uo-ore,  at  Wheal  Maudlin,  Saiat-JuM,  and  olhcf  plant  ii 
CornwalL 

Thia  ore,  viewed  at  a  melallnrlie  nbject,  ii  one  of  the  inott  ialcresling  and  valnaUa 
that  it  known ;  it  afford*  saioral  tteel  with  Ihe  grealctt  facilily,  aJid  accommoilaiet  iltdT 
beat  lo  Ihe  Catalan  imelting  forae.  It  wat  owing  ia  a  great  meunre  to  the  peeulitl 
qaalily  of  Ihe  iron  which  it  produeea,  thai  Ibe  excellence  long  remaiked  in  tbe  ealln] 
of  Ihe  Tyrol,  Siyriv,  and  Carinthia,  wat  dae.    Il  waa  c«lled  by  Ihe  oldcf  miamli^uu 

The  earbonate  of  iron  of  the  coal  fbnMtlan,  ia  Ihe  principal  ore  from  which  am  '<a 
inelicd  in  Englasd  and  Scotland,  and  it  yieldt  uiually  from  30  to  33  per  ceau  of  cul 
netal.  We  arc  indebted  lo  Dr.  Colquhoun  for  icveral  elaborate  anaJytea  of  tbe  tparry- 
l)oni  of  the  Glaaiiow  coal  field  1  orei  which  atford  tbe  beat  qualiliea  of  iron  made  ia  Ual 
litiriet.  Tbe  richetl  tpeeimea,  out  of  ihc  nine  which  he  liifd,  came  from  the  neigbbot- 
bood  of  Ainlrit  i  it  had  a  tpecifie  gravity  of  30633,  and  aSbrdMl  in  10(1  parts,  nrbooie 
aeid,3B'17|  iirotoltda  of  iron,  53-03  )  Time,  3'33i  magoefia,  1-TT  ;  ailica,  1-4;  alamiu, 
0'S3 1  pemiyde  o(  iroa,  0-23 1  earbonaceoDs  or  bknminaot  matter,  3  03  i  motitarc  aal 
lota,  1-41.    lit  oontenu  in  metallic  iron  are  4135. 

The  tompact  cmlxmaU  «f  if«tt  haa  no  relaiioa  eitemally  with  the  apairy  vaikty.  Il 
eompreheadt  mo*l  of  the  day-iron  atooee,  and  parliCBlarly  that  which  oeeura  ia  fltlleacd 
tpberoidal  masaea  of  varioos  size,  amoag  the  coal  mcMvet.  The  color  of  this  ore  Ei 
oflea  a  yellovriib-hrown,  reddiih-gray,  or  a  diriy  brieh-red.  Id  fractniv  ia  cloae  graiacdj 
il  it  eaailir  tcraieheil,  and  give*  •  yellowish-brown  powder.  It  adhtrft  lo  the  loogne, 
bM  Ml  odor  tlightly  nrgiHtioeaat  when  breathed  upon,  naket  no  eServeaceoea  with  aa; 
add,  Uaduot  at  the  bW-pipa  wilhonl  melliog,  and  beestnca  ailraeiable  by  tbe  waipA 
with  the  ilightnl  oaleiaalioa. 

Thit  ore  aObrdt  from  30  to  40  per  cent,  of  iron  of  excellsnt  qoality ;  ud  it  ■  tbe 
obieel  of  uotl  eilenaiTe  workingi  ia  Q,real  Britain.  Il  oceoFi  in  the  slaty  elay  arhidi 
tervea  as  a  roof  or  Aoor  10  Ihe  strata  of  coal  1  aod  alio  in  coatioaon  beda,  taaa,  2 11  It 
tMbet  thick,  among  the  cnal  maatares,  aa  in  Blaffardihire,  Sbi«pibite,  and  Walei.  It  ■ 
reavrkable,  thni  tbe  eoal-basia  of  Newcaitle  coniaiat  ItUle  elay  iroa-aioae,  while  tbe 
ooal-baiin  of  Dudley  it  replete  with  it. 

13.  FkaijAalt  of  iroa. — A  dull  bine  color  is  the  mott  remarkable  cztemal  daraBM 
of  this  tpecici^  which  oeeuit  in  sowll  maMct  eompoted  of  aggregaled  pUica,  NDClixs 
in  an  exeetaivdy  fine  powder,  ar  giving  (dher  bodiea  a  Uue  tinge.  It  aaiiiMaa  ti  Ik 
blowpipe  a  rotiy  hoc,  and  ii  then  redaeed  lo  a  bnttoa  of  •  melallie  atpecL,  It  ditaolra 
eomi^elely  ia  dilate  nilrie  acid,  u  well  at  in  ammonia,  bnt  il  uucb  nol  ooatmaaicaie  iU 
cokv  to  Ihem,  and  (Mt  lomt  il  black  |  chuaden  whioh  diilingaiifc  ii  readily  from  blu 
earbonale  of  copper,  whoae  color  it  lot  altered  ^  ■iiiDoaii.     II  ii.  of  bo  we  m  a 
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14.  S%lphal*  Iff  iron,  natif  gnm  nfriot. — ThU  ia  racmed  ij  tht  oijgCBatioa  tt  nl 
plk^irei  iif  iron,  %a3  a  unimpoitant  In  ■  meUlliirfic  point  a{  vi(v, 

15.  Chromali  of  irtm. — For  the  trntmcnl  iiid  ue  of  tbli  oie,  tee  CiilioKl. 

16.  Jrimliitt  of  int,  Wvrjittrx. 
n.  Munall  of  iron. 

18.  Ojialalt  of  iron;  Humbolittitt,  foond  by  M.  Breilhanpt  in  the  Hgnite  of  Kolaw.  B  - 
eoasisisorpro[ui;deoriron,  B3-86j  oMlle  Mid,  48-14  j  in  100. 

19.  Tilamilt  of  inm  coas'almr  fioUixjie  mud  perotjile  of  iron,  86;  litaale  Mid,  8) 
oxTile  of  niBnnneM,  2;  nsngae,  I  =  97.    See  Black  Oxyde  of  iron. 

Of  IHt  auay  of  iron-oru  Ay/iuion. — Id  tbe  iBsaji  bf  the  dry  way,  tbe  object  it  to  wp- 
arate  cxactif  ail  the  imn  nhich  Ibe  ore  msf  conliin,  with  ibe  tievorcompBritiiithe  mull 
-with  the  prntaet  of  iineliing  on  the  cre^l  seaFe.  In  order  to  luceeed  in  this  operation, 
mre  matt  deoijdixe  the  iron,  and  prodUM  i(  (he  same  time  aueb  a  lemperature  u  will 
mett  tbe  metal  and  the  earlhi  aasociiled  with  it  in  the  ore,  and  obtain  tbe  former  in  a 
dense  bntton  al  the  bollom  of  a  crucible,  and  the  litter  in  aliihter  flau  or  sla^,  above  it. 
Sometimes  the  saxgne  of  the  ores,  eontisling  moslly  of  a  lingle  earth,  as  quarli,atumiDa, 
or  lime,  if  of  iiEeifTerj  refraetorj,  and  hence  some  Rui  mnsl  be  added  to  bring  about  tbe 
fusion.  The  tubtlance  mngl  commDnlj  employed  fot  Tbil  purpose  is  borai ;  bnt  ordinarr 
Hint  glass  may  be  substiluled  for  il.  Somei imes,  siso,  instead  of  adding  borax,  which 
always  lucceeds,  lime  or  clay  may  be  added  to  the  ore,  aceurdinE  to  the  nature  of  its 
mineralizer ;  ibat  is,  line  fur  a  clay  iron-alone,  and  elsy  for  a  caleareoui  carbonate  of 
iron  I  and  both,  when  the  ganf^ae  is  tdidOni,  as  occurs  wHh  the  black  oiyde. 

The  ore,  nulveriied  and  pasted  Ihrongh  a  lilb  siere,  is  to  be  well  mixed  wiib  the  Bni, 
and  the  mixlurp  introduced  into  tbe  !inr«ih  concavity  made  in  the  centre  of  a  crucible 
lined  with  hard-rammed  damp  charcoal  dust.  Vlete  the  miiture  diffused  through  the 
charcoal,  the  reduced  iron  would  be  apt  to  remain  tcallered  in  llLde  globulra  ihrongll 
the  crucihie,  and  no  mrtailie  button  would  be  fbrmed  at  its  bottom.  The  mingled  ore  and 
Hdx  must  be  covered  with  chBrFoal.  Tbe  crucible  thusfilled  niu«I  be  sbut  with  an  earthen 
lid  luted  on  with  fire-clay ;  and  it  is  then  *et  on  iu  base,  eiiher  in  an  air  furnace,  or  on 
tbe  hearth  of  a  rorvenrgrd  wilhaFDiilh'sbelluiTi.  The  heat  should  be  very  slowly  raited, 
not  employing  Ibe  bellows  till  three  quarters  of  an  hoar  haTe  expired.  In  this  way,  the 
welter  of  the  damp  charcoal  [braaqut)  is  allowed  to  exhale  slowly,  and  the  deoiydalion  it 
completed  before  the  ru<ion  befini ;  for  by  acling  otherwise,  the  slags  farmed  would  dis- 
Kolve  tome  nxyde  of  iron,  and  the  assny  would  nut  indicate  the  whale  of  the  iron  to  be 
obtained  from  the  ore.  At  the  end  of  the  above  period,  the  fire  mQ»l  be  raised  piogret. 
lively  to  R  while  heal,  at  which  pitch  it  must  be  maintained  for  a  quarter  of  an  hour, 
afler  whieh  the  crucible  should  be  withdrawn.  Whenever  it  hat  cooled,  it  is  lo  be 
opened,  the  brasqut  must  be  careRilIy  removed  or  pnt  aside,  and  the  button  of  eatt-iron 
taken  oni  and  weixhed.  The  bratque  may  sometimes  contain  a  few  glubuin,  which  mnsl 
be  collected  by  washinj;  in  water,  or  the  application  of  a  majtnetic  bar.  The  quantity 
of  iron  denotes,  of  course,  the  riehnets  of  the  ore.  These  assays  furnish  always  a  gray 
cast-Irani  and,  therefore,  the  quality  of  tbe  products  can  hardly  be  judged  of^  except  by 
•n  ei|>eriment  on  the  lante  scale.  The  tempeiaiure  necessary  foi  the  sueceit  oran  aany 
it  about  150"  of  Wedftcwood. 

In  the  assays  by  the  humid  way,  we  may  eii>ecl  lo  find  manganese,  lilica,  alonina, 
lime,  maKapsJB,  and  eomelimes  carbonic  acid,  assneialed  with  the  iron.  100  grains  of 
the  ore  in  fine  powder  are  to  be  digested  with  nitro-mnrialic-acid  i  which  will  leave  wih 
the  silica  irith  perhaps  a  very  little  atumins.  If  an  eflTerrescence  takes  place  in  the  colS 
with  a  dilute  acid,  the  loss  of  weight  will  indicate  the  nmonnl  of  carbonic  acid  ^at  ex- 
pelled. Thr  muriatic  sniution  contains  tbe  iron,  the  manganese,  the  lime,  magneaiSrand 
mutt  of  the  ainmina,  with  a  little  silica.  On  eTaporating  to  dryness,  and  ducesling  in 
water,  all  the  silica  wilt  remain  in  an  insoluble  slate.  If  the  solution  somewhat  acidn- 
lated  be  treated  with  oxalate  of  ammonia,  the  time  wilt  fill  down  in  tbe  form  of  an  ox- 
alate j  'ammoaia  will  now  precipitate  the  ahimlna  and  tbe  oiyde  of  iron  totether,  while 
the  manganese  and  magnesia  will  continue  dissolved  in  the  state  of  triple  salts  (amiaaiita> 
mnriaies].  The  alumina  may  be  separated  from  tbe  ferrie  oxyde  by  potash-Icy.  Tbe 
iDanganesc  may  be  thrown  down  by  faydrosulphurel  of  potash  ;  and,  finally,  the  magnetia 
may  be  precipitated  by  carbonate  of  soda.  100  pails  of  the  red  uiyde  of  iron  eoaiain 
C9-34  of  metal,  and  S0-S6  of  oxygen. 

If  phosphorus  be  present  in  the  ore,  the  nilro-muriatic  solution,  being  rendered  nearly 
nenirat,  will  aRbrd  with  muriate  of  lime  a  precipitate  of  photpbate  of  lime,  soluble  in  an 
excess  uf  muriatic  acid. 

When  the  sole  object  it  to  learn  readily  the  per-eenta^  of  iron,  the  ore  may  be  treated 
with  hot  nitro-muriaric,  Ibe  acid  solution  filtered  and  lupersaiu rated  with  ammoaia, 
whieh  will  throw  down  only  tbe  iron  oiyde  and  alumina  j  because  the  lime  is  not  pn- 
dpitable  by  that  oOtali,  nor  is  magnet  and  manganese,  when  in  tbe  state  of  anu&oiiHU 
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■nrittct.  The  nd  precipilmte,  beinjt  dignird  wilb  (ODie  poUtb-ler,  wOI  kw  ib  ilaw^ 
and  will  leave  the  Terrie  oxjde  oearlr  pare.  The  preMCCC  of  KDlpbor,  phw^m, « 
wtenie,  in  iron  area,  maj  alwafi  be  detcctrd  b;  tbe  blowpipe,  oi  utulalkxi  la  IheuMT 
Baffle,  u  deKiibed  ander  FoBltACK. 

Of  thi  itralling  ijf  in»  crti.— We  (Nail  dcieribe,  in  tbe  fiiM  place,  (be  metbodi  jttf 
tiled  in  Greal  Britain,  and  ihall  aAeiirards  coauder  Lbota  punned  in  otbei  tonnttin,  ii 
Ike  irMUneni  of  iheir  peeoliir  om. 

Iron  ia  divided  inlo  three  kindi,  aeeonlJDB  lo  Ibe  diderent  metallic  Itatci  in  wbitk  i| 
umj  be  oblained  ;  and  Ihete  are  called  cnidt  or  eatt  iron;  iftdi  and  bar  or  aattiUt 
iros.  Three  tlatei  are  delenDined  esKDliatl]'  bjr  the  different  pmpottioni  oT  chtmal  or 
carbon  held  in  chemical  combinition  g  cast  iron  containing  more  ibin  iteel,  and  Bled  inon 
than  malleable  iron  j  which  Init,  indeed,  ougbl  lo  be  the  pure  mela],  a  point  at  ptifit- 
tioD,  however,  larelf  if  ever  alLsined.  It  ii  impMiible  to  ugirn  tbe  liaiti  between  Ihex 
tbree  formi  of  irun,  or  tbeir  relative  proportiona  of  carbon,  with  nllimale  pteciiion ;  Cbt 
bar  lion  pa*Sf*  Into  aleel  bj  inaeaaible  gradatroni,  and  tieel  and  ea!l  iron  tnake  ttA 
nutnil  tranaiiiooa  aa  to  render  it  difficult  to  define  where  tbe  Tonner  comDirnce*,  and  lU 
latter  ceaara,  to  ciitL  In  lact,  tone  ileeU  maj  be  called  crude  iron,  and  some  ea«t  inet 
B»Y  be  reckoned  amani  aleeU. 

Tuwarda  the  eoneluaion  or  the  laat  centnrr  tbe  manunctere  of  iron  nndenrent  a  irrj 
itnportant  revolution  in  Great  Britain,  bf  the  tubslttution  of  piicoal  for  eharatl  (f 
wood,  the  onl]'  comboaliblc  prcviontlj  aaed  in  amellinfc  the  orca  of  thia  mcMl.  Tlii 
inprovemenl  acrved  not  merely  to  diaiiniah  the  co*l  of  redaction,  bat  it  funii^td  a 
■oner  cut  iron,  fit  for  man]'  new  purpoaca  in  the  art*.  Fram  thit  era,  iroa  wodtahave 
uaumed  an  iaiaienae  importance  in  our  national  induair;,  and  have  given  birth  lo  nan 
ingeniona  and  powerful  machines  for  faBhioniot  the  metal  into  ban  of  everj  him,  wilk 
olinoat  incredible  econom;  and  expedition. 

The  profuaion  of  excellent  coal,  and  it*  aaaodation  in  man;  loealitiea  with  inn^to*^ 
bave  pn>carrd  hitherto  for  our  eountrr  ■  marked  inprriorilT  over  all  ollien  in  the  iraa 
trade  i  though  now  every  poa^ible  effort  ia  making  bj  foreign  polic;  to  rival  or  to  tink 
our  fiLtare  operaliona.  In  JB02,  M.  de  Bonnard,  now  diviaionary  iniipcetor  in  the  ro}*! 
Mrpa  of  minel  of  France,  and  aeerelarj  of  the  gtaeral  council,  made  a  iDor  in  Enflaid, 
in  Older  lo  aludy  our  new  proceaae*  of  manufacturini  iron,  and  pabliabed,  on  bit  rMul, 
is  the  Journal  de«  Mines,  lom.  17,  a  menioir  detcripiive  of  them.  Gince  (he  peace,  irnaj 
French  ensineen  and  iron-maitera  have  elerled  themielvea  in  nstnralizinfi  in  Fnaee 
thia  apeciea  of  indaatrr  ;  and  M.  de  Galtoif,  in  pcrlicular,  arter  a  lonfi  reiidence  in  GrrU 
Britain,  where  he  wal  admitted  to  aee  deliberately  and  minutely  ever;  department  of  Iht 
iron  trade,  returned  with  ample  delaila,  and  erected  at  Saint-Elirnne  ■  Larfe  ealabliib- 
ment  entirely  on  the  Enltlish  mode).  Mure  recently,  MM.  Dufr^noy  and  £lie  de  Beta- 
mont,  and  MM.  Coate  and  Perdonnel,  have  publithed  (wo  verr  copious  aeconnta  af  ttiat 
reapcclive  melallnrKic  loan  in  Great  Britain,  i1luBti«led  with  plau  and  teclioRi  of  ou 
farnicea,  for  (he  inalmctiou  of  the  French  nation. 

The  argllliceoua  carbonate  of  iron,  or  etay  iron-alone  of  the  coal  meui]rea,ia  tbe  chief 
ore  amplicd  in  England.  Some  red  hematite  ia  naed  aa  an  auxiliBrT  ia  certain  worka  ii 
Cumberland  and  £aneaihire  i  but  nowhefe  i*  the  iron-MUid,  or  other  feirnginoai  nalleia 
of  llie  secondary  atrata,  employed  at  present  for  procuring  (he  metaL 

Among  the  nameroua  coal-haaiat  of  EofiUnd  there  are  two,  in  particular,  wbich  r«r- 
aitb  more  than  ihree  fourths  of  the  whole  caul  iron  produced  in  (he  kingdom ;  aamely, 
the  coal  field  of  Dndtey,  in  the  soBtb  of  Stiffbrdshire  i  and  the  coal  Gelda  of  Monmouth- 
•hire,  in  South  Wale*,  along  with  tboce  of  Gloiiceslenbire  and  Somenetshire. 

Dudley  is  peculiarly  favored  by  oalure.  There  are  foand  aiaocialed  tbe  eoal,  tbe 
Iron  ore,  the  limestone  for  flu,  and  the  refractory  fire-clay  for  eooatrneting  the  iaterin 
brick-work  of  the  fumacet.  This  famous  clay  is  mined  at  Stoorbridge,  and  eipoiltd 
to  every  pari  of  the  kingdom  for  making  east  steel  crueibles  and  glaw-house  rocltlai 

At  Menhyr-Tydvit,  the  centre  of  tbe  iron-works  of  Walea,  tbe  iron-tlone  is  eitreawty 
plentiful,  forming  16  beda,  or  rather  constituting  an  integrant  portion  of  16  bcdi  tf 
tiale-clay.  Sometime*  it  occurs  in  pretty  long  tables  adjoinitig  each  other,  to  a*  H 
resemble  a  conlinnons  stratum;  but  more  freqnrntly  it  foroa  nodalet  of  variona  sizeaad 
abundance,  placed  in  planes  both  above  and  below  the  coal  seam.  Eight  varielirs  (/ 
ore,  belonging  to  different  beds,  bave  been  dis(inguiahed  by  (he  Ibllowing  bubaim 
names ',  black  ball*,  Uack  pins,  lii-incfa-wide  vein,  tix-ineb  jack,  blue  vein,  Une  jit, 
gray  pina,  seven  pins.  The  bed  contaioiai  tbe  fint  quality  of  iron-sionc  ia  anakfiw 
to  the  black  ore  of  Staflordahire,  called  jvUm;  it  ia  olUn  cleft  within  like  tptarit,  tad 
its  cavities  are  sometimes  bciprinkled  with  erya(als  of  caibona(e  of  lime  or  quarfi.  Ia 
the  supeiior  beds  there  are  nodules  decomposing  into  concentric  coals,  of  which  Ibt 
middle  i«  day.     Cryilali  of  oxyde  of  tilanium  are  oeeaaiMwU]  (band  ia  U»e  avUk  t( 
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At  IwTb  of  eWj  iran-Hone ;  to  whkh  Ibe  metallic  tirtninm  observed  tn  the  Inside  ot  lbs 
dome  of  blast  farnaces,  nay  be  traeed.  Both  at  Dudley  ind  South  Wales,  cuts  ofBtlellt, 
bdnnging  (o  the  fenus  nwo,  are  obserred  on  the  [rnn-slone. 

The  averUe  riehneu  if  the  iron-sloneE  or  Sonth  Wales  is  somewhat  greater  than  ttmt  ai 
those  of  Siaffbrdnhire.  The  former  is  ettimaled  al  39  parts  of  east  iron,  while  the  laitU 
nrety  eieerds  30  parts  in  100  of  ore  ;  and  this  richness,  joined  to  the  luperior  quality  or 
cheapness  of  (lie  eual*,  snd  the  proiimtly  oT  the  sea,  firt%  South  Wales  a  decided  adTan. 
tage  ai  a  mannfaclDrin;  diatrieL 

The  number  of  blast  furnnces  in  the  parish  of  Merthyr-Tydvil  amounts  to  upwards  of 
30.  The  esAl  iron  produced  is,  hovever,  seldom  brought  Into  the  oiarlcet,  but  is  alnioBt 
entirely  cmTerled  into  bar  iron,  of  which,  al  Mr.  Crawshay's  works,  600  tons  are  manu- 
factured in  a  week.  Nnmeroas  iron  railways,  extending  through  a  1en)nh  of  2S0  miles, 
facililnte  the  transport  of  (he  maleiiaJ*  and  the  e!:poitalian  nf  the  products.  That  coo- 
currence  of  favorable  drenmslBnees,  which  we  baTe  nutlced  as  occurring  at  Dudley,  prft- 
vaiU  in  an  equal  deg[rec  in  South  Wales. 

The  same  economy  which  the  use  of  cnal  has  introduced  into  (be  smelting  of  cast  iron 
from  the  ore,  also  eilends  to  its  refinery  into  bars.  And  this  process  wonld  supersede  ia 
every  Iron  work  the  use  of  wood  ehareoal,  were  not  the  iron  produced  by  the  latter  eoni' 
bastible  better  fur  many  purposes,  particitlnrly  the  (nanu(Wi.tnre  of  steel.  In  some  English 
mrUinft  works,  indeed,  where  sheet  iron  is  prepared  for  making  tin  plate,  a  miied  refining 
irocess  if  employed,  where  the  CMt  iron  it  made  into  bar  iron  by  wood  ehareoal,  and 
laminaied  by  the  aid  of  a  eoal  Bre. 

Till  1740,  the  smeltini  of  iron  ores  in  Eniland  was  exEcated  entirely  with  wood  char- 
coal ;  and  the  ere*  employed  were  principally  brown  and  red  hematites.  Ekrthy  iron  oreti 
were  also  smelted  ;  but  It  does  not  appear  that  the  clay  iron-stones  of  the  coat-basint 
were  then  used,  thoo^th  they  constitute  almost  the  wle  smelting  toalerlal  at  the  present 
day.  Al  thai  era,  there  were  99  blut  furnaces,  whose  annasl  product  was  17,350  tons 
oloiliron;  that  is,  for  each  fumace,  294  tons  per  annum,  and  9|  tons  per  Week.  By 
the  year  1768,  several  aitempls  had  been  made  to  reduce  iron  ore  with  coked  coal;  and 
there  ranained  only  24  charcoal  blast  fUrnace',  which  produced  altogether  13,000  ton* 
of  cast  iron  in  (be  year;  beini  al  (he  rate  of  Me  tons  for  each  per  annum,  or  nearly  II 
tons  per  week.  This  remarkable  increase  of  II  tons  for  S|,  was  due  chiefly  to  the  sub- 
stitution of  cylinder  blowing  machines  worked  with  pistons,  for  the  common  wooden 
bellows.  Already  53  blast  furnaces  fired  with  coke  were  in  activity ;  which  furnished  i% 
lolo  4B,S0O  tons  of  iron  in  a  year  ;  which  raises  the  annual  product  of  each  furnace  lo 
907  ton.<,  and  the  weekly  product  to  about  17)  tons.    The  quantity  of  east  iron  produced 

that  year  (ITS8)  by  means  of  eoal,  was 48,800  tons, 

and  that  by  wood  ehareoal,  wa*         ......        13,100 

Constituting  •  total  qnantity  of 61,900  tons. 

In  1T96,  the  wood  charcoal  proccMwas  almoat  entirely  giveanp)  when  the  returns  of 
the  iron  trade  made  by  desire  of  Mr.  Fill,  for  establishing  taxes  on  the  manufaeiure 
aObrded  the  fulluwlng  results: — 

121  blast  furnaces,  furni>hin«  in  whole  per  annum  124,879  lonf,  eonsdtuUng  an  ayen^a 
amount  fi.r  each  furnace  of  1032  long. 

In  1802,  Great  Britain  possessed  I6S  blast  fnraaees,  yielding  a  prodoct  of  abonl  170,000 
tons;  and  this  product  Binounled,  in   1S0«,  to  260,000  Ions,  derived  from  £S7  coke  fur' 
naees,  of  which  only  159  were  in  activity  al  once.    These  blast  fUroaees  were  dislribulcd 
^  follows. 

In  the  principalitr  of  Wales         ........S2 

In  StaiTurdihirB    ---.-.--        -.-42 

In  Shropshire ■..--42 

In  Derbyehire 17 

la  Yorkshire 28 

In  the  eonnli«s  of  Gloneesler,  Kounonth,  Lcioasler,  LaaeaMar,  Comber- 
land,  and  NofthnjnberUnd         .--....-18 
■  In  SeotUnd 

SS7 
Ea  -830,  iht  inn  trade  had  riton  to  the  aoHniBt  diMra  in  the  fidlowiag  table  :— 

Wales  mannfaetured,  per  annnn  -•-••'-  190,000 

ShropHhire  and  SlaO'ordsbire 180,000 

Yorkshire  and  Derbyshire    -        -        •    .    ■        •        •        -        •  .  50,000 

Seodaod,  with  seme  places  in  England  -       -              ...  30,000 


Total 


u,j,i,.«,.„  Google 


ion  IROM. 

la  ■  (Klinic*!  virv  giTeB  b;  H.  de  VillcroMr,  of  Ihe  French  mnd  EnriU  koa  «aki^ 
be  anigna  lo  ibc  lalicr,  in  1S2G,  305  blail  rurnacci,  diilribeled  at  roUirin:— 

]n  ihe  principaliij  of  Wain (j 

In  StaOiuilahire TS 

In  Shrop*hire,  Derbiibire,  Toikihira,  be.    ■        .        -        .        .  gf 

la  Scollaod  ...*........gf 

'30S 

Out  of  Ihne,  280  wars  in  BetiTjIf  at  Ihe  nme  limei  and  iT  we  niiipoM  Ihrir  mm 
product  to  have  btra  SO  (ant  a  «e«li,  the  lalal  producl  vontd  have  bera,  in  1826,  TSS^CKID 
toni.  Bui  thii  ntimate  Ke«Di9  to  beaomewbal  above  the  trntb;  for,  from  ihr  inronnaiim 
eomiDaniealed  h;  Mr.  Philip  Tajlur  to  M.  Arhilte  Chaper,  a  CDMidenUe  FiEncb  ima. 
master,  who,  in  thr  lutnmFr  of  182E,  [n^preled  two  iMida  erf*  Ihe  blast  fnraacra  o(  Cztn 
Qrilaln,  Iheir  product  duiinjt  ihii  year  wii  abnut  600,000  long. 

The  precrdini  deieilt  thow  Ihe  mccnuivr  inciemeali  which  Ihe  Diaooriclirai/ cut 
imn  bat  received  ;  and  a  timilar  proprevainn  hat  taken  place  in  itt  refinery  iniu  wronahl 
Iron.  Thit  aperation  wit  fonnerl}  clfecln]  Ij  Ibe  igcner  of  wood  charcoal  in  leiuiia 
aaalognui  to  IbuK  atill  mide  nte  of  in  Fiance.  But  when  thai  kind  at  Tuel  hetan  lo  he 
•carce  in  Ihji  jiland,  ii  came  (o  be  miied  with  coke  in  variona  proportiont.  The  bar  iisa 
thus  produced  wat  utuallf  hard,  and  requirH)  nuch  lime  to  conrert,  to  that  in  niaUUlk 
mem  which  could  produce  30  lon<  of  bar  iron  in  a  week,  vat  deemed  conriderablr.  At 
Ihat  lime,  Enfiland  imported  annaall)'  from  Sweden  and  Buiti*  the  enormoni  qntnliljr  nt 
70,000  lant  of"  iron. 

Mr.  Curl,  TO  whom  Oreal  Britain  la  indebted  Tor  the  tnethodt  now  pnrnied  ia  Ihii 
country,  anccecileil  abcat  that  time,  aller  man;  nnauecesarul  eiperimeal^  in  conTei1li| 
cfl"!  iron  inliihar  irun,bf  eipnaln;  it  on  Ihe  hearth  of  a  reTerberatory  Tarnace  lolbeBiH 
orpilciul.  Thin  melhod,  nhich  poWMted  the  advantage  tJ  employing  this  tprciFt  oT  can- 
hud'ible  alonr,  lilicwite  simplilied  the  trcBlmeot,  becauae  it  required  no  blast  ipparaly. 
Bui  Ihii  mode  of  refinery,  conaislini  in  thr  uae  of  a  rcTctberatory  furnace  aione,  did  not 
produce  alic^elher  the  dnired  reiull.  Il  wai  irrefiulari  tometimet  Ibe  ioaa  tf  iron  wta 
small,  but  at  oiheri  it  »ai  verj  considerable;  and  there  were  great  variaiioDt  in  Iba 
quality  of  the  iron,  at  well  as  in  the  qnantit)'  of  fuel  consumed.  Mr.  Curt  aueceednl  U 
.  removing  Ihit  nncerlainty  of  result,  by  causing  the  puddling  in  the  reverberslory  furaw* 
lo  be  preceded  by  a  bind  of  reBarry  wiih  cuke.  The  intent  of  this  operalion  wu  M  de- 
earbaralelhe  irun,  and  lo  prepare  il  for  brcoin I n«  malleable.  The  metal  tuuk  ia  Ihalcau 
the  name  of  yintry  meUl,  called,  (pr  the  sake  of  brevity,  fite-milaL 

He  aliu  lubtiliiulrd  the  drawing  eylindrrt  for  Ihe  eilension  nnder  the  faaniinei,  an  in- 
provemeni  which  aceeleiaied  gretilj  ihe  manufaciiire  of  bar  iron.  The  iron  ihenyirldnl 
by  the  operation  of  puddling  was  of  a  very  inferiar  qnalily,  and  cnald  not  be  dirrclty  m- 
ployed  in  tbeani.  In  order  lo  give  it  more  con^iatenee,  it  wattuhjecied  toa  second  h«alia| 
in  a  rpverheraiory  furnace)  and  whenever  this  method  had  arrived  at  a  faizb  enonik  de- 
gree of  perfection  to  afford  prodaeis  lit  for  the  ntrbel,  it  became  riclu<<ivr1y  emplorFdia 
Great  Brilain.  This  new  mrthnd  of  tran^formlne  cast  iron  inlo  malleable  imn  t^tj 
gained  tnch  an  eitenaion,  thai  of  late  yeara,  a  lingle  iron-work,  CyArtha  in  WiIm,  nut- 
afaeinred  annnally  more  ihan  iwice  as  nneh  at  wat  made  annually  from  1T40  la  ITM^ 
in  Ibe  whole  k inborn. 

In  surveyin?  the  improvements  which  the  iron  mannfaetore  ha?  received  in  Englawtk 
the  tpace  of  the  last  60  yeara,  they  are  aeen  lo  be  resolvable  Inlo  iwo ;  the  Gral  set  re- 
Isiin^  lu  the  smelling  of  the  ores;  Ihe  olher,  to  the  eon  version  of  Ihe  pigs  into  bar  Iran; 
hence  naturally  arise  two  heada  under  which  the  suhjecl  of  iron  muil  be  treated. 

1.  Manw/ac'iirt  of  eail-iron  6y  coika  oatt  ooot. — The  cast-iron  prodoerd  by  Ihe  Entliih 
and  Scotch  blaat  furnaces  is  in  tenerml  black  and  vrry  toft;  but  yel  Dwr  be  distingaisM 
into  several  qualiHes,  of  which  three  are  particularly  noticed. 

No.  J.  Ctry  Mode  duf-trim,  in  lar^  rounded  grains,  otalatneti  commonly  near  the  eian- 
meneement  of  the  eastii^c,  when  an  erne**  of  carbon  it  pteicBl;  in  flowing,  il  appeiii 
pasly,  and  thniwa  onl  bloe  teintillatiiHia.  It  exhibits  a  auiAee  where  crystBtliM  v«A- 
tions  develop  tbemtelvet  npidly  in  very  fine  branches;  it  congeal*  Or  flies  very  tkurlji 
lit  surface  when  cold  is  smooth,  concave,  and  ofi  en  charged  with  plumbago  ;  k  has  bati 
moderate  tenacity,  is  tender  under  ihe  file,  and  susceptible  of  a  dull  polish,  Whea  wSiA 
ovei  aeain.  il  passe*  into  No.  2,  and  forms  the  besl  callings. 

No.  2.  3/<tdt  nuf-trm  has  ■  somewhat  lighter  shade  than  tbe  pre«edinr,  aad  oay 
ther^fure  on  comparison  be  called  blackish -gray.  It  presents  te«l  large  granulalioaa  Ihit 
No.  I ;  is  lenaeioDB,  eetily  inmed.  Sled,  and  polished;  excellent  for  eatling  when  K  !> 
proaches  to  Na  t,  and  for  tbe  manufacture  of  bar  iron  when  il  has  on  Ihe  eonlnry  a 
abadc  somewhat  lighter.    If  repeatedly  melted,  it  paiaet  inlo  the  neit  quality,  or 

No.  3.  WKiU  tatt  inm  i  tbii  i«  brittle,  aad  Indicatet  alwaft  Mine  deiwnBemcttt  in  tki 
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«orirlaf  of  the  foniiM;  It  low*  intperrrctlf,  and  d>rt«  out,  in  caitin^,  abnndBnce  ot 
brillnnt  wbiu  MintiltiUonsi  it  Em  very  quicklj' ;  and  on  eoo1in§;,  eihibiig  an  its  inritee 
iiTMular  uperiiicf,  whieb  make  U  ciltcmel;  roueh.  It  is  ouily  broken,  and  preMnti  • 
boielUr  •nd  radialed  fracinre  t  and  ii  m  hard  that  lempered  aleel  c«nnoi  set  upoD  iu 
It  ii  east  only  ia to  wciihli,  bullet*,  or  booita,  bnt  never  inta  pieces  or  machinery.  When 
eipOKd  to  lta«  rafinetj  pioeewet,  it  tSbnls  «  bad  bar  iron,  ll  ii  aviag  probably  to  the 
dinerent  nature  of  ibe  cut  iron  oblaioed  in  diRerenl  connties  in  Ensland,  that  Staflard- 
abirr  and  Shropshire  furaiih  the  greater  part  of  the  great  iron  cuiinii,  while  Walea 
nianuraeiurc*  almmt  eieluiively  malJesbte  iron,  Tfae  lower  price  of  c>ali  In  Wale* 
ii  pcrbap»  (he  eaiue  (o  a  cerliin  extent  of  tfaii  difference  in  the  results  of  these  two  iron 
dislricls.  It  will  be  inlereating,  at  any  rate,  to  describe  separately  the  ph>ceBses  employed 
in  Sialfoidshtre  and  Wales, 

Tie  blml  /unuua  of  S'qffbrdiMn,  in  the  neighflorhood  of  Dndley,  Bililon,  and 
Wedaesbury,  are  constructed  almost  wholly  of  bricks.  Their  outer  form  is  rrequenlly 
a  eone,  often  also  a  pyramid  wilh  a  square  base.  They  are  boand  about  with  a  great 
many  iron  hoops,  or  wiib  iron  bars  placed  al  diflVrenl  be^L::.  This  powerful  armor 
Wliiwt  the  fumaee*  to  be  buili  mtich  [ess  mauivety  than  they  formerly  weie;  and  admit* 
lighter  and  more  elegant  external  forms.  They  are  seldom  inialatcd;  but  are  asuall* 
BMOcialed  to  the  numt>er  of  two  or  three  in  the  same  line.  A  narrow  passage  is  len 
between  them,  which  le*d(  lo  the  lateral  openings  where  (he  tayirel  are  placed.    At  the 
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ftvni  of  the  fomaee,  a  large  shed  is  alwajs  raised.  The  itm^b  of  ihetc  sheds  prcseni  in 
general  eireular  profllea,  and  being  made  of  east  or  bar  iron,  they  display  a  remarkable 
lighlneas  of  eonitraetion.  The  cast  iron  eolumn*  likewise,  which  support  the  joists  and 
girdent,  give  additional  elegance. 

In  the  Dudley  Geld,  Ibr  fumaces  are  almost  always  in  the  middle  of  the  plain,  and  an 
inelined  rail-way  must  be  formed  (o  reach  their  plnlform.  These  inclined  planet,  com- 
posed of  beams  or  rails  placed  alraig^tde  of  each  other,  and  sustained  by  props  and  crosa- 
bars,.aB  indicated  in  Jig.  768,  are  set  up  mostly  aninet  the  posterior  face  of  the  furnace. 
Two  ehains  or  rapes,  passing  nvn  the  drums  of  gins,  moved  by  a  sleam  engine  (commonly 
the  same  Ihal  drives  the  bellows),  draw  up  Ibe  wagons  of  Wood  or  sheet  lion  a  a,  which 
Dontain  the  various  materials  for  sopptymg  the  fnmaee.  To  (htiliUte  this  service,  the 
platform  ronnd  the  furnace  is  lometimes  enlarfed  behind  by  a  floor;  wUle  a  balustrade, 
which  opens  when  the  waeons  arrive  at  Ibe  platform,  prevents  aeeidenli.  This  pro- 
jection is  occasionally  eovered  by  a  roof.  For  a  furnace  of  the  largest  iiae,  the  force  ex- 
prnded  by  (his  lifting  apparalus  is  not  more  than  a  two-horse  power, 

Fis.  TflS  is  a  vertical  section  throagh  the  furnace  from  front  to  rear,  or  at  right  angle* 
tn  Ihe  line  of  (he  lateral  luyires.  The  erection  of  n  pair  of  blast  furnaces,  of  40  feel 
high  each,  ensia,  in  the  Dudley  diilricl,  IBOO  pounds  sterling;  and  reqnire*  for  buihling 
each,  160,000  common  bricks  for  the  ouuide  work,  3900  Bre-bricks  for  the  lining  or  shirt 
«f  the  furnace,  and  825  for  the  boshes.  The  dimensions  of  Ihe  fire-bricks  are  various ;  S 
kinds  are  employed  for  the  lining,  and  9  kind*  for  the  botbes.  They  are  all  6  inchc* 
thick,  and  are  curved  lo  suit  Ibe  vouttairM, 

Tbe  Dumber  of  charges  given  in  12  hours  is  dificrent  in  diSerenl  fnrnaee«(  being 
""  75,  and  even  so  high  u  40)  but  .'^0  it  a  iair  average.    £ach  charge  is 


eomiiotedorrroa]  S  to  6cwt*.  iiraike,(orDDw<ir3  lo4  cwu.  oTomI  witb  dwiMt  UuO) 
3,  4,  RPil  toocLiincG  6  cwii.  oT  Ihe  roatied  mine,  >cconliD|E  lo  iu  rieliaM*  and  ihc  qulitj 
oT  cut  iron  wkiitfd ;  the  ILmeilone  fliu  ii  u«uill|r  0D«  third  oT  the  wr^bl  oT  the  msicil 
iron  ilone.  There  we  2  CMit  in  M  hourt)  ooe  ■(  6  ia  the  morniDg,  and  aaolter  at  6  m 
the  evening. 

The  hsighl  (^  the  blail  rnrnaces  it  Teij  Tiri*fal«i  Kime  btiai  onlT  3S  Teel  bJili 
including  the  chimney,  while  othen  have  an  eleratior)  oT  60  Teet.  Thfae  eilmne  tiimil 
■re  Tcr)  rare  i  to  Ibat  the  greater  part  of  the  Turnacea  are  Trvm  45  lo  M  Teet  bigh. 
Tbey  are  all  tenuinaled  by  a  cflindricil  chimney  of  IVom  S  lo  12  Teet  tong;  being  ilmn 
Me  £nh  of  Ihc  tuial  height  ot  the  rurnice.  The  inside  diamelet  or  ihii  chimnej  it  Uie 
tame  ai  that  of  the  linml  oi  mouth  ;  and  viriet  Trotn  4  to  6  Tret.  The  eliimner  ii  fre- 
fuently  roraied  oi  a  linf  le  coniteair  biiekr,  and  acqairtt  iulidiiy  Tnim  ilt  buopt  ot  iroi, 
M  thicklj  iilaced  that  one  half  uf  (he  turrace  ii  often  covered  with  them.  At  in  lower 
end,  the  niuulh  prt«ealt  one  or  two  reelnnialar  opening!,  through  which  the  charge  ii 
given.  I(  it  built  on  ■  bnaemcDt  eircleor  casi-iroo,  which  fumi  the  eirenmrFraiiceof  the 
.throat  j  and  a  tloiting  plate  uf  call-iron  b  ii  *o  placed  at  to  make  the  materitla  ilide  or^ 
into  the  rurnace,  at  ^own  in  the  fignre. 

The  iniiJe  o{  the  blart  Turnacea  oV  StaObidshirt  It  moil  (Veqnentlj  of  a  eircotir  torn, 
except  the  hearth  and  working  area.  The  inner  space  is  divided  into  Tunr  poniDn>,diBerni( 
in  their  rormt,  and  the  Tunciiont  which  thry  fulfil  in  the  smelling  of  the  ore. 

The  underoiotl,  called  the  bearlh.  or  crucible,  in  which  the  caii-irDn  collecli,  it  a  rigk 
rectangular  ptiun,  elongated  in  a  line  prependlcular  to  tbe  aiea  of  the  tuy^ret.  ne 
ule*  uf  the  hearth  conuil  in  general  of  rcrraelory  tanditooe  (fire-ilone),  obtained  dmi^ 
.'Voai  the  bed  at  the  coal  batin,  called  muUilMu  grii ;  and  the  boiion  of  the  hearth  U  Ioiid- 
id  of  a  large  block  of  the  tame  nature,  laid  on  a  catl-iron  plate. 

The  leeond  portion  is  alto  made  of  ibe  tame  rcTi  acury  grit  ttone.    It  baa  the  form  if 

quadrangular  pyramidal,  approach  I  tui  eonaiderabljr  loa  ptiani,  from  the  amallnea  of  tht 
ugle  included  between  the  tides  and  the  aiit. 

The  third  purtion  or  lower  body  of  the  furnace  la  conical,  bat  here  the  interior  ipaee 
toddeoly  expandi  i  the  slope  oulwaidx  at  ihi*  part  icemi  to  have  a  gicat  inflaence  « 
the  quality  of  the  cast-iron  obtained  fiom  (he  forntice.  When  No.*3  of  the  blaekett  kiad 
ii  wanted  for  caslinii,  the  inclination  oT  this  cavity  of  tbe  furnace  it  in  general  leit 
eontiderable  than  when  No.  S  cast  irni  for  conversion  into  bar  iron  ia  required.  Tbe 
.indiaation  oTthiieoniciil  cbunber,  called  the  bothet,  varies  from  fiS  to  60  d^reei  wilb  ibt 
toriian.  The  diametcrof  thk  part  it  equal  [o  thatof  the  beUy,  aad  it  Gron  II  tolSfiel. 
Tbtbotheiare  boiltof  mMaary,  u  ihowa  In/gi.  7M,  T9S. 
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rfae  fourth  part,  which  eonititntes  about  two  thirds  of  the  height  of  the  fliniaee  liia 
die  base  of  the  bearlh  np  lo  the  throat,  pretenU  the  flgnre  of  a  inrface  of  rerotativ^ 
generated  by  a  curve  whoie  concavity  is  turned  toward*  the  ajts  of  the  famaet,  aaj 
vhote  last  tanienl  towards  the  bottom  is  almotl  vertical.  Thii  snrface  i«  sloped  off  with 
that  of  the  iKMhes  (ilaiagu  in  French),  to  that  so  sharp  angle  may  exist  al  Ibe  belly, 
[n  aome  furnBceaoT considerable  dimensions, at  in  that  with  three  tuyeres, thiaportjvaaf 
!he  furaaee  it  cyliodricsl  for  a  eeriain  height. 
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I  lepRMU  tba  iatntoi  atractore  of  two  well*t(diig 


Heifht  frott  Ihp  hctrth  to  the  Ihraat  or  mostk 
Height  of  the  v^cible  or  hewtk 

—  of  the  EcHha 

—  of  the  cone        .  .  .  . 

—  of  the  cbimiif]!  or  moBth    • 
Width  o[  the  boitom  oT  the  liMitli 

Ditto  &t  iti  upper  end         ... 
Ditto  of  the  bonbe*       .  -  .  . 

Ditto  at  one  third  of  the  bellf 
Ditto  at  two  thirds  oT  ditto       ■  .  . 

Ditio  at  the  mooth  ... 

Ineliulron  of  the  bothe*  .  .  . 
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Tbo  conical  oriloc  Mlled  the  toTire,  in  which  .he  Upei*d  pipe*  are  placed,  for  impart 
inft  the  bia«t,  U  leea  near  lbs  bottom  of  lh«  fn^nace,^.  7M,  at  a,  Note  tnbet  of  Ta< 
riDQB  iitea,  from  2  lu  4  inches  in  dianeter,  are  applied  la  the  ,extreiiulr  of  the  main 
Uaal-pipe.  Under  A  ii  the  boitom  of  the  heanh,  which,  in  lai^  HirDaces,  aij  be  two 
feel  tquare.  a  it  the  lop  of  the  headh,  aboni  two  feet  aii  iactaei  aqoare.  a  b  ii  the 
height  of  the  hearth,  about  sii  feet  six  inches.  *  (bowa  the  ronnd  bottom  of  tbe  conical 
or  funnel  part,  eidlecl  in  ihi*  counLrr  the  tetiu,  atandiofi  npoB  tha  tqiiare  area  of  the 
hearth,  c  ii  the  top  of  the  boihet,  which  ma;  be  abool  12  feet  in  dianwter,  and  8  feet 
in  perpendicular  height,  d  ii  ihe  fumate  lop  or  menlfa  igttijard  In  French),  at  which 
the  ntaitriaU  aia  duiTgtd.  It  oia;  be  4)  feel  in  diameter.  The  line  between  c,  D,  is  the 
height  of  Ibe  inlernat  Mvitf  of  Ihe  furnace,  from  the  top  of  the  boshes  npwardi,  sulk 
poeed  to  be  30  feeU  a,  d,  is  the  toUl  hriaht  of  the  interior  of  the  foniace,  reckoned  at 
44|  feet.  ■  (  is  the  linini,  which  is  biiitt  in  the  nicest  minner  with  the  baal  Are-bricka, 
from  12  to  14  inebea  long,  3  inches  thieli,  and  eurred  to  soil  the  circle  of  the  cooe.  A 
«waner  of  3  iaehea  wide  is  led  all  ronnd  Ihe  ontaide  of  Ihe  fiial  lining  by  the  builderi 
whiefa  is  aametimea  filled  with  coke  dual,  bnl  mora  generally  with  aand  Grmljr  iwnmed. 
This  Toid  spaca  in  the  briek-work  is  for  the  porpoae  of  alhiwjng  for  aay  ezpanaion  which 
nufht  occur,  either  bjr  an  iacreise  in  the  bulk  of  the  building,  or  by  the  preasnrt  and 
weight  of  the  materials  when  defeendiog  to  the  botltun  of  the  furnace.  Eilerior  to  a  a 
ia  a  second  lining  of  fire-bfidcs  aiciilar  to  the  first.  At  r,  on  either  tide,  it  a  caal-iran 
lintel,  8|  feel  loag,  bjr  10  inches  sqnare,  upon  which  the  boltooi  of  the  arebei  is  snp- 
ported.  r,  a,  i*  the  rise  of  the  tuyere  arch,  which  may  be  14  feet  high  upon  Ihe  onlside, 
and  IS  feet  wide.  The  Mtreme  siie  of  the  bottom  or  sole  of  the  hcarlh,  upon  each 
aide  of  A,  inay  be  10  feet  aqnare.  This  pact  and  the  boshing  stones  art  preiWably  made 
ftofD  ■  coarse  tandtlone  grit,  containing  la^e  rounded  grains  of  qoartt,  nniled  by  a  aiU- 
eao^irgillaceona  cemenL 
The  bottom  of  the  hearth  eontitla,  first,  of  a  coarae  of  the  wid  grilttoae  g  Itenealh 
fi  which  is  a  layer  of  bedding  sand,  hiving,  in  ita  nndai 
part,  passages  for  the  escape  of  the  Tapors  generated 
by  damps ;  the  whole  being  supported  upon  pillars  of 
brick. 

Fig,  196  tepreseota  tbe  hearth  and  boahrs,  in  • 
Tertletl  side  teciioa.  «  is  the  lymp  atone,  and  b  the 
'  tymp  plate  fw  confining  the  liqnid  metal  in  the  hearth. 
Tbe  latter  is  wedged  flnnly  into  the  side-walls  of  tbe 
J  hearth  (  c  is  Ihe  ifainMtone,  which  oecopies  Ihe  whole 
breadth  at  the  bottom  of  Ibe  hearth,  doeptiag  ahont  6 
inchea,  which  space,  when  Ihe  fUraace  is  at  wuk,  is 
filled,  before  e*ery  east,  with  a  strong  binding  sand. 
This  siMie  it  faced  ontsole  by  a  eaat-iton  plate  i^  called 
Ihe  dam-plate,  of  considerable  thickness,  and  peenliar 
shape.    Tbe  top  of  the  dam-ttone,  or  rather  the  noteh 

of  Iba  dam-plale,  lies  from  4  to  6  inches  under  tbe 

level  of  the  tnyire  bole.    The  space  ander  Ihe  tjmp  plate,  lor  fi  or  6  inches  down,  ia 
rammed  fall,  Itar  erery  east,  with  strong  loamy  earth,  or  eiea  fine  clay ;  a  process  called 
Ihe  Lymp  stopping.    Tbe  area  of  the  hate  of  this  furnace  being  38  feet,  its  extreme 
height  is  60 1'eet. 
The  blast  famaces  of  StaffiinUhire  bave  always  iwo  toy dteS)  ftt  leu^  Jilaccd  od  opp» 
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lors  IHO!T. 

•he  lideiibiit  fa  pointed  tb«t  th«  Matt  may  not  partaedincllToprorilc  lint*.  laiTmHi 
acting  wrll  in  the  neifchborhood  of  Dadlej,  the  one  of  Lhe  lujiret  ww  10  inehei  dinut 
fnw  the  poaierior  wall  of  ihe  health,  and  the  other  onlj  Tuur  inehe*.  la  oihn  rataacci 
with  3  tD$im,  the  kjde  orm  are  placed,  the  ooe  16|  inches,  and  Ihe  other  H  ioebi 
from  ihr  bHcb.  Three  turirea  ire  Kldum  made  to  blow  limnltaneoDEly.  The  ihirilt 
biuaght  intu  action  only  when  the  farnace  afeto*  to  be  choked  up,  and  wbeu  ii 
beei'mea  neeeaiary  to  dear  it  up  by  a  powerful  concuuioD.  Too  much  paiai  canaM  bt 
bnLowed  nil  the  nuaonry  and  brickwork  of  a  blast  furnace,  and  on  tie  ulidiiy  oT  iti 
Taundaiii'D.  In  a  a»A  ground  it  thoiild  ml  on  pile*,  to  driien  that  the  channd  \ttl 
bennlli  lor  Ihe  drainiKe  of  the  bDihting  may  be  above  any  valcr  level.  Small  pamget 
ahould  likrwiK  be  lefl  thiouehoql  the  body  ufthe  «oik,  for  the  Ira  nip  i  ration  ofmuiMMC, 

The  blow  ins  iDBchinei  employed  in  Sladbrdstaire  are  generally  cart  iion  c)linden,il 
which  a  melallic  piUon  ia  riaelly  Blled  as  fur  a  ileam  enEine,  and  toade  in  1  lie  tame 
way.  Toward)  Ihe  lop  and  bottom  of  the  blawini  cylinderi  orificei  are  tcfi  covered 
wilh  Ta]re>,  whicb  open  iniide  when  the  vacuum  i>  made  with  tbe  c)  linden,  and  iha- 
wa'da  >liul  by  Ihrir  own  weiftht.  Adjaiagca  cooduet  into  the  iron  globe  or  cheat,  the  ali 
nprlled  by  the  ri>lo>>i  ■><«■>  ■«  ita  aacenl  and  deaceni;  becnuae  iheae  blowing  machiiiei 
have  aliva)*  a  double  ttroke. 

The  prenure  of  Ihe  air  ii  made  to  vary  tbrosgh  a  very  coniidcrable  nnge,  icacdiBg 
to  tbe  naiiiip  of  the  fuel  and  t*aai>K  of  Ihe  year;  for  aa  in  lummer  the  almoiphere  ii 
mote  rarrHeil,  it  tnnit  be  expelled  with  a  eompenialing  force.  The  limits  are  [ma  }\ 
piiuada  to 3)  poanda  on  the  inch)  but  Iheie  nambet?  represent  exlieme  piotH>nions,th( 
average  amount  in  Glaffordahire  being  3  pounds.  With  this  prraaute  a  fnmsee  mnait; 
works,  which  affords  80  tntiaoreati-iroa  in  the  week  jvad  the  prefsnrr  may  be  S)  punadi 
on  an  nveraae.  The  0ri6ces,  or  nose-pipes,  throDEh  which  the  air  imtrr,  also  vary  wilk 
Ihe  nalitteofihe  ei ihe  and  the  ore.  In  Staffordihire  they  are  generally  Ttom  S  indies  sW 
ft  lealh*  to  2  inches  and  8  lenllig  in  diaiiieler. 

The  bhiKinft  machine*  of  Slaffunhblre  are  always  impelled  by  fteam  engines.  At  Mr. 
Bagn\ll'a  worka,  two  blast  rurnaen,  4D  feel  hish,  cxcluaive  of  lhe  chimney  or  ton  ■■' 
two  Anery  fnrnaees,  are  worked  by  a  siram  engine  of  40  horses  puwrr  g  aad  Iherefiiic 
tbe  puwrr  nf  one  horse  ciirrtspondt  to  the  [irodueiion  of  2|  tons  of  east  iron  pet  ««ek, 
mdependenily  of  the  flneij. 

la  Soul h  ^'ales,  especially  a[  Ponlypool,  there  are  sllihler  blast  fDmaceis  whose  apptt 
porlion  ia  cooipiised  of  a  single  ranae  of  bricks,  each  ct  which  la  SO  inchef  king,  4Uidi, 
and  S  broad.  The  interior  of  the  chimney  repre«FBiB  an  inverted  cone.  These  fsrnacn 
derive  soli.iiiy,  and  |io«er  lo  resist  Ihe  eijiansiDns  and  conlraeiions  Tom  change  of  t«s- 
peralure,  by  bcini  cased,  aa  it  were,  In  horizonlal  hoops,  H*ct^  3  f*'",  "t,  even  in  nxna 
cases,  only  G  inchrt  asunder.  These  flat  rings  confisi  of  four  pieces,  vhicb  iie  JDiBcd 
by  means  iifviitical  bars,  thai  carry  a  Epeciea  ofears  orrinfs,  into  which  tbe  faoopsesler, 
aad  are  retailed  by  holla  or  kr)s.  Instead  of  tfaese  ears,  screw  nuts  are  ako  emptied 
lor  lhe  jiinctinn.  Each  hoop  is  alteraatety  eonntcled  to  each  of  the  eiRhi  verlicsl  bait. 
The  inteiiur  of  these  furnaces  is  Ihc  samr  as  of  the  other*  i  beini  generally  fnuii  12  H 
J4  feet  diameter  at  the  belly,  and  from  Mt  lo  60  feel  high.  1  bough  tligbl,  ihpf  liMai 
long  as  thiise  eomposFd  of  an  outer  bc.d;  of  masonry  and  a  double  linins  of  brirki;  and 
bare  continued  eonsLantly  at  work  for  three  years.  In  Wales  also  the  blart  rurnaeet  are 
generally  sumewbal  laiger  than  in  8laflbnjshu« g  beeaose  there  the  oh)<-cl  being  to  refise 
the  east  iron,  they  wish  to  procure  as  laige  a  smelling  product  as  pwsibte.  Bui  in  Staf- 
fordshire, a  fine  quality  i:[  caslioi  iron  is  chiefly  touglil  miter,  and  hence  their  furnacti 
have  less  beiihl,  but  nearly  the  saaie  width. 

In  a  blast  ai>|iaratui  emplii]cd  at  the  Cyfarlba  works,  moved  by  a  90  hone  slesa 
power,  the  pistua  rod  of  ibe  blawJBir  cylinder  it  connected  by  a  paiallelugrun  mechtaitB 
with  the  opipiisite  end  of  Ibt  wuiking  beam  of  the  steam  engine.  Tbe  cylinder  it  9  feel 
4  inches  dianieter,  and  8  feet  4  inches  hiih.  The  piston  has  a  tlroke  6  feel  limt,  isd  il 
rises  13  lioics  in  the  minute.  By  ealculaiing  Ihe  sum  of  the  spaces  percurred  by  the 
piaton  ia  a  uiinule,  and  supposing  that  Ihe  volume  of  Ihe  air  expelled  is  equal  lo  onlr  K 
per  cent,  of  that  sum,  which  must  be  admitted  lo  hold  with  machines  executed  wilb  n 
much  preeisioo,  wa  find  that  I2,5SS  cubic  feet  of  air  are  propelled  every  minute.  Hence 
a  horse  power  applied  to  hlowiai  machines  of  ibis  nature  gives,  oa  an  average,  137  ca- 
faiefeel  of  air  per  minute,  lhe  pressure  on  the  air,  as  il  issues,  rarely  exceeds  two  pooadi 
oa  lhe  squaie  inch  in  Ibe  Welsh  works. 

Al  the  eslabliihmeal  of  Cjfartha,  for  blowing  seven  smelling  furnaces,  and  the  sevea 
correspondinE  fineries,  three  sirini  engines  are  employed,  one  of  90  horse  power, 
another  of  BO,  sndalhirdof  40;  which  consliMtes  in  the  whole  a  force  of  SIO  bono, 
or  26  horaes  and  j  ftrf*naee,  supposing  the  fineries  to  cmsome  one  eishth  of  Ike  hltd; 
In  the  wh'ile  of  the  works  of  Messrs.  Crawsbny,  the  ttfoprietors  of  Cyfarlhs,  tbe  powei 
of  about  350  hnrses  is  expended  in  blowing  12  smelling  furnaces,  and  Iheir  soburdiaaW 
incries)  which  givea  fhMn  2fi  io26  hortei  for  each,  alluwini  as  before  one  einhth  ft*  lb 
llneriet.    As  'bete  furoace*  produce  each  about  GO  Ion*  of  eatt  iron  weekly,  wc  fitd 
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On  olcolitinfi  the  qnanlitie*  oT  carbonate  of  iron,  and  melallie  iron,  to  ubiefa  the  * 
above  peroxide  coTreaponda,  we  haie: —  > 

Csrbunale  of  iion         .        -  I  B8-T7  I  66-09  i  85-20         ! 

WeiiHic  iron         ■        .        .  |  42-|g  |  31-3S  |  40-45         f 

Tlie  cipan  richnefe  of  ihe  oret  of  earbonale  of  iron  of  Iheae  coal  bavlna  ia  not  far  frran 
33  l>rr  cent.    About  28  per  eaii.  is  di»^ipalrd  on  an  avrra^p,  in  the  roaitinji  of  'Jie  area. 

£vet7  rrrrnginuua  cIb]'  Eione  ia  rrgirdfd  at  an  iron  oic,«hen  il  eonrains  more  than  SO 
prr  cent,  of  mrUt ;  and  il  it  paid  for  according  to  its  qualily,  brin;  on  an  averate  at  12 
ahiilinpa  pi'r  tun  in  ElafTord^birE.  The  iiubbin,  however,  felfhet  to  high  a  piice  at  16 
U  ^7  ^hiliinKS.  The  ore  muat  he  roaMed  befcrp  it  is  Gl  for  the  blaft  furnscF,  a  pioeeoa 
eak.itil  on  <n  the  open  air.  A  heap  of  ore  mingled  wiih  email  coal  (ir  neeetmj)  it 
piled  up  over  a  Hralum  of  Tarjrer  [lie-ccE  of  coal ;  and  (hit  heap  way  be  6  or  7  feel  bith, 
by  15  or  20  hriiad.  Tbe  lire  is  appliid  at  the  v  indward  end,  and  afler  il  baa  burned  • 
certain  way,  the  heap  ia  prolonged  at  Ihe  other  extreoiiiy,  ss  Rir  as  the  naluie  of  Ihe 
(round  or  cimvenlence  of  Ibe  work  rcqoires.  The  quanlily  of  eoal  rtquirite  lor  roaalini 
Ihe  ore  variea  from  one  to  four  hundred  weif  ht  per  ion,  aceoTdiog  to  ihe  propoilion  of 
biluminiiut  nailer  aftoeialed  with  Ihe  JFon-Ftooe.  The  ore  toFes  in  ihis  operation  from 
25  lo  30  per  cent,  of  lit  weight.  Three  and  a  quatler  tons  of  crude  ore,  or  two  and  > 
quailer  lunt  of  roaFled  ore,  are  requiied  lo  produce  a  ton  ofcasl-irong  Ibat  it  to  tay,  tha 
erude  matf  rial  yieMs  on  an  aYcraRe  30-7  per  cenl.,  and  Ihe  roaMf-d  ore  44-4  of  pig  mrlal. 
In  motl  snulling  voilit  in  Si  afford  »h  ire,  about  tqual  weivhte  of  the  rich  ore  in  round 
IUKlule<i  called  gvHin,  and  the  poorer  ore  in  cake*  called  hlw  Jlai,  are  emphyid  Icgelber 
in  Iheir  roatlrd  tlale ;  but  ihe  propoitlons  are  varied,  in  older  lo  Lave  a  unifurm  mix- 
lure,  capable  of  yielding  from  30  to  33  per  eenl.  of  mclal. 

The  tianaiiioQ  oi  carbooirt-ruut  limpslone  tt  Dudley  ia  ured  as  Ihe  Hut  ;  il  ia  compaet 
•nd  coniaint  lllile  clay.  The  bulk  of  ihe  flm  is  iratle  neatly  equal  io  <hai  of  ih»ore. 
To  Iteal  l«o  lona  and  a  quarter  of  roasted  ore,  which  furnish  one  ion  of  pip  iron,  19 
hundred  weight  of  limestone  are  employed  ;  contlituling  nearly  1  of  limestone  for  3  of 
uuioesleil  ore.    The  limcFtone  cutis  6  fhillings  the  Ion. 

Carbonized  piicual  or  coke  was,  till  wiitiin  these  few  years,  Ibe  aole  cambuatible  nted 
in  Ihe  blaM  furnaces  of  Elaflbtdrbiir. 

11ic  conl  is  ditlribuied  in  circular  heaps,  about  6  feet  diameter,  by  4  feet  hi>h ;  and 
the  middle  is  occupied  by  a  low  brick  chimney,  piled  wiih  loose  biiekii,so  open  as  tu  leave 
inleislices  helwetn  them,  especially  near  the  ground.  The  laiger  lumps  of  eoal  are 
arianaed  round  this  ehiinney,  and  Ihe  smaller  lowarda  the  circa rnferenee  of  the  hrap. 
When  ever;  thing  it  adjufied,  a  kindling  of  coals  in  inlroducid  Inlo  Ibe  b<:llum  of  ihe 
brick  chimney  1  and  10  lender  Ibe  conibuslion  plow,  Ihe  whole  is  covered  over  wilh  a  eoal 
Cf  coal  drift,  the  ehimnej-  belnjt  loosely  ctoted  wilh  s  thh  of  any  kind.  Openings  tro 
occaFionnll;  Disde  In  the  ctnsl  and  anrrwerds  shut  up,  lo  quicken  and  retard  Ihe  ignition 
at  pleasure, during  ilt  continuance  of  34  honrt.  Whenever  the  earbonlzaiion  baa  reached 
tbe  proper  point  for  furniing  good  coke,  Ihe  covering  of  coal  dmsa  it  removed,  and  wnter 
ia  Ihiovn  on  ihe  heap  to  cxlinBUi^b  the  cumbut^lion  ;  a  eircumtlance  deenied  uteful  to 
the  quality  of  the  cuke.  In  ihia  operatiim  the  SlaffDrdthirc  coal  loses  the  half  of  Ita 
weight,  or  twu  lona  of  eoal  produce  one  of  coke. 

As  soon  as  Ihe  htasl  furnace  pets  into  a  regular  heat,  which  happens  aboni  10  days  or 
three  weeks  aAer  Gies  have  been  put  in  it,  ]he  working  consit'ts  simply  in  chareint  It,  at 
the  opening  in  the  throat,  whenevtr  ihere  it  a  snDicient  empty  spacei  the  only  rule 
being  to  keep  the  fuinsce  alnays  full.  The  cuke  in  measuied  in  a  basket,  thirteen  of 
which  go  lo  Ihe  Ion.  The  ore  and  the  flui  (limeslonej  are  brought  forwards  in  wbeel- 
barrows  of  sheet  iron.  In  24  hours,  Ihrre  are  Ihrown  into  a  furnace  such  as/f, 
5SS,  14  j  tons  of  coke,  16  Ions  of  roasted  ore,  and  6f  tuna  of  limestone;  frfim  which 
about  7  torn  of  pig  Iron  are  proeured.  This  is  tun  alf  c/ery  12  bnursi  in  some  uorhi 
the  blast  ia  suipended  during  the  dibChaige.    The  fnelal  intended  to  be  converted  intp 
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The  diiordcn  to  whicb  blul  IlirDacM  are  liabie  ban  a  tradeacjr  alwaji  to  produee 
while  cut-iniB.  The  color  oT  the  ilai  or  icori*  ii  the  lann  (Ml  of  thrte  densfc- 
Bients,  ai  it  iodiealra  the  qaaliiT  of  Lhe  prodncli.    If  the  fornace  it  j^icldintc  n  Itom 

!>roper  For  calling  into  moalds,  the  (laf  ha*  a  nnironn  vilrificotion,  and  i*  sliirhrlT  lnm»- 
acuj.  When  the  doie  of  ore  i*  iDcreaied  in  order  to  obtain  a  ^y  pi*  iron,  Gl  ft* 
fibiicalian  iaia  baia,  the  «)ag  ii  ojiaqii^  dull,  and  of  a  greeaiih-jellow  tioi,  wi\h  bint 
rBSBclled  «oa««.  LaMlfi  when  the  funMM  m  prndaeinn  a  while  melat,  Ibe  ihfn  ar« 
black,  itlanr,  Ml  of  bnbblaa,  and  eoiit  an  odor  of  palpbureled  hjdroccn.  The  »corm 
from  •  coke  are  mncli  more  loaded  with  Itne  than  IhOM  fhim  ■  cbveMl  blatt  ftroace. 
Thit  exctM  of  line  appear*  adapted  la  ibaorb  aod  earr;  off  the  aulphur,  which  wonU 
otberwiie  injore  ibe  quality  of  the  iron.  The  (lag*,  vben  breathed  oa,  emit  ■■  a^ia- 
c««ut  odor. 

A  bla*t  furnace  of  50  or  60  feet  in  heixht  t'aa  eommonlj  from  60  to  TO  torm  of  eait- 
iron  pe(  week)  one  froro  SO  to  S5  feet  high, fire*  60  tont;  two  nniird  id'Ai  lecl  prodnee 
lofwlber  100  tuns  {  and  one  of  36  feel  fumiihei  from  30  to  40.  A  blail  furnace  *boaU 
go  for  four,  or  itra  yean  wilhoat  needisf  reatorallon.  From  3|  lo  4  ton*  of  coal,  inela* 
*ive  of  the  eoal  iif  calcination,  ar«  required  ia  StaAbrdthire  lo  obtain  one  ton  oTcaitiroBj 
and  the  expenae  in  woikmcn's  wagei  i(  about  15  ihillinie  on  ihal  qaantily. 

Al  the  Cyfanba  work*  of  Mrur*.  Craoihaj  in  Gonlb  Walet,  the  avenfe  price  ot  the 
lithoid  ratboaitc  of  iron,  ready  for  raaslinx,  is  only  7*.  Sd.  a  ton,  and  it*  richneii  i>  about 
33  ptr  ctnl.  Tbe  Hlrnacei  for  roaiting  the  ore  in  that  connlry  arc  inide  in  Ibe  (bim  <£ 
cylinders,  placed  above  an  inTerled  cone.  The  cylindrical  port  ia  6  feet  hiih  and  wide, 
and  the  cone  is  about  4  feet  faiith,  with  a  ba*c  equal  to  that  of  tbe  cylinder ;  towards 
tbe  boltmn  or  narrowral  part  of  the  invened  eone,  there  Is  an  aperture  which  lenninale* 
in  an  outlet  on  ■  level  with  lhe  bottom  of  the  terrace  in  which  the  farnsce  in  built, 
BoDtetimes,  bowerer,  all  the  roatling  furnaces  are  in  a  manner  cnmbined  into  one, 
which  mrmble*  •  Iobs  pit  abonl  6  feel  in  width  and  depth,  and  whose  bolTom  presents 
•  series  of  inverted  hollow  qusdrangnlar  ^ramids,  6  feet  in  each  ride,  and  4  deep.  The 
boliotn  or  kpei  of  rach  of  these  pyiunid*  commnnieales  with  ■  mouth  or  door-way  1h«l 
opens  on  a  lower  terrace,  ihroufih  which  the  ore  fhlls  in  proportion  as  it  is  routed  ;  and 
whence  it  i$  wheeled  and  lumtded  into  the  throat  of  an  adjoining  blast  furnace,  oa  the 
tame  level  with  the  terrace  {  tot  In  Walet  the  blast  furnace  is  generally  built  ep 
agninat  (he  face  of  •  hill,  which  make*  one  of  it*  fronts.  The  above  roasline  fur- 
naces, which  closely  resenble  litae-liilat,  after  being  fliird  with  alterasle  strata  of  tataB 
coal  and  ore,  are  set  on  Are  g  and  the  routed  ore  b  progressivety  witbdr«wn  below,  n 
already  mentioned. 

The  product  of  coke  from  a  certain  weight  of  eoal  i*  greater  in  Wales  than  in  Staf- 
fordshire, thoDEh  the  node  of  mannfsctare  is  the  sime.  At  Pen-y-Darnn,  for  example, 
S  of  coal  furniih  3}  of  coke ;  or  100  give  70  )  at  Cowlais  100  of  coal  afford  71  of  tdce, 
and  the  prodncl  would  be  still  greater  if  more  pains  were  bestowed  upon  the  process 
At  Dowlais,  coat  eo»t*  only  2  shilling*  a  ton ;  al  Cyfarlha,  it  is  worth  from  2t.  6d.  (o  0 
•hilling*.    About  2  ton*  of  coke  are  employed  ID  obtsinin*  I  ton  of  cast-iron. 

According  to  H.  Bertfaier's  analysis,  the  s1a«  or  cinder  of  Dowlair  consist*  of  sfliea, 
40-4;  lime,  38-4)  magnesia,  S'2|  slamiTW,  11-2  i  protojyde  of  iron,  3-8  ;  andatraeeof 
mlphar.  He  say*  that  the  silica  contains  as  much  oxygen  as  all  lhe  oiher  bates  united) 
or  is  equivalent  to  them  in  saturating  power ;  and  lo  the  eiees*  of  lime  he  ascribes  the 
freedom  from  tnlphur,  and  the  gowl  quelily  of  the  iron  produced.  The  specimen  exam- 
ined was  from  a  fumace  at  Merthyr-Tydvil.  Other  slais  from  the  »*me  fnmiCF,  and  on* 
from  Dudley,  furnished  upwards  of  2  yier  cent,  of  manganese.  Those  which  he  analyied 
ftvoi  Saint  Etienne,  in  France,  aSbrded  about  1  per  cent,  of  tulphur. 

Tbe  consumption  of  coal  in  the  Welsh  smelling  fbmaces  may  be  etiimaied,  on  aa 
■Tcrage,  at  3  Ions  per  Ion  of  cast-iron  {  corresponding  to  2'1  of  their  coke.  From  Ulb 
economy  in  the  qntnti^  of  fuel,  as  welt  as  from  its  eheapnets  and  thai  of  the  iron  or^ 
the  iron  of  South  Walet  can  be  brought  into  the  matkel  al  a  mnch  lower  rate  than  that 
of  any  other  district.  These  blast  fuinacet  remain  in  action  fVom  5  to  10  years ;  «l  the 
end  of  which  time,  only  their  interior  sacface  has  to  be  repaired.  Tbe  lining  of  the 
upper  part  last*  much  longer)  for  examplct  are  not  wanting  of  ita  holding  good  fiw 
nearly  40  year*.  ' 

One  oT  lhe  greatest  Improvements  ever  made  by  simple  means  in  any  msnulkcture  it 
the  employment  of  hot  air,  instead  of  Ibe  ordinary  cold  air  of  the  atmosphere,  in  snpply- 
ing  the  blatt  of  Airnacet  for  smelling  and  founding  iron.  The  discovery  aC  the  supe- 
rior power  of  a  hot  over  s  cold  blast  in  fusing  reriacloiT  lump*  of  essl-iroa  was  aeei- 
denlally  observed  by  my  pupil,  Mr.  James  Beanmont  Ncilson,  engineer  lo  the  daigow 
gas  works,  about  the  year  IS?7,  at  a  smith's  forge  In  that  city,  and  it  was  made  the 
•uljeet  of  a  patent  in  the  month  of  September  oif  the  following  year.  No  particular 
eowtroctioB  ot  apparato*  waa  described  by  the  inventor  by  which  the  air  w«a  to  be 
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kemted,  sod  eoBTejtd  lo  the  fonMet  tat  it  m»  merctj  ■uwd  that  the  air  tnay  be 
BeUcd  ID  a  chatnber  ot  cloud  Tend,  hxiliR  a  fire  under  it,  or  in  a  lewel  connected  h 
a^ramTenient  manner  with  iheforge  Drramace.  From  thiiTcnel  the  air  ii  to  be  forced 
ojl  meant  of  bellows  ialo  thefiiraace.  The  quantity  of  larface  which  a  heal rn;  tb mace  ii 
TcqDiceil  lo  have  for  a  forge,  i*  about  1260  cubic  inches ;  for  a  cupola  furnaee,  shout  10,000 
cubic  inches.  The  vessel  bwj  be  encloaed  in  brickwork,  or  fixed  in  any  other  Dmnner 
that  may  be  fonnd  desirable,  the  appliealtoo  of  heated  air  in  any  wa;  lo  fnrnaeet  or 
forges,  for  the  pnrpoaei  of  working  iron,  being  the  subject  (.auntd  as  conilitDling  the 
invention. 

Wherever  a  farced  stream  of  air  i*  etnploTed  for  combustion,  the  re  lulling  temperatura 
Diosi  evtdenllj  be  impaired  by  the  coUness  of  the  air  injected  upon  the  fuel.  The  heat 
developed  in  combustion  ia  djilribuled  into  three  portions;  one  is  communicated  to  the 
remainiug  fuel,  another  is  eomniDnicated  to  the  aioie  of  the  atmosphere,  snd  to  Ike  vo- 
latile pioducls  of  combustion,  and  a  third  to  the  iron  and  fluiee,  or  other  snrroundinf 
matter  to  be  aHerwards  diisipated  by  wider  diffusion.  This  inevitahle  dlslribmioB  laket 
place  in  such  a  way,  that  there  U  a  neailf  equal  temperature  over  the  whole  extent  of  f 
Bre-place,  in  which  an  equal  deiree  of  combustion  exists. 

We  thus  perceive  that  if  the  air  and  the  coal  he  very  tcid,  the  portions  of  heat  ab- 
sorbed by  them  might  be  very  considerable,  and  sufficient  to  prevca  the  resuhing  tem- 
peralnre  from  rising  to  a  proper  pilch;  but  if  they  were  very  hot  uey  wonld  absoA 
lest  caloric,  and  would  leave  more  lo  elevate  ihe  comoion  temperature.  Let  nt  suppose 
two  furnaces  charged  with  bumina  fuel,  into  one  of  which  cold  air  ii  blown,  and  into 
the  other  hot  air,  in  the  tame  quantity.  In  the  tame  time,  nearly  equal  quantities  of  fuel 
wC  bo  contum^  with  a  nearly  equal  production  of  heal;  but  nolwilhttanding  of  this, 
there  will  not  be  the  same  degree  of  heal  in  the  two  furnaces,  for  the  one  which  re- 
ceives the  hot  air  will  be  hotter  by  all  the  excess  of  heat  in  ilt  air  above  (hat  ti(  tha 
other,  tinee  the  foRner  air  addt  to  the  heat  while  the  latter  abstraels  from  it.  Nor  arc 
we  to  imatine  that  by  Injecling  a  little  more  cold  air  into  the  one  Aimace,  we  can  raise 
ita  temperalure  lo  that  of  the  other.  With  more  air  indeed  we  thould  bum  more  coalt 
in  the  same  time,  and  we  thonid  produce  a  greater  quantity  of  beat,  but  thlt  heat  being 
diffused  pro  pail  ionally  among  more  coniiderable  mssses  of  mailer,  wonU  not  prtiduee  a 
greater  lempcrature ;  we  shoQld  have  a  larger  space  heated,  but  not  a  greater  inlennily 
of  heat  in  the  tame  space. 

That,  according  to  the  physical  principles  of  (he  production  and  dislribnlion  of  heat, 
fires  fed  with  hot  air  should,  with  the  same  Ibel,  rise  to  a  higher  pitch  of  temperalure 
than  fires  fed  with  common  cotd  air.  Thia  consequence  is  independent  of  the  mattes, 
being  as  true  for  a  imall  stove  which  bums  only  an  ounce  of  charcoal  in  a  minute,  *a 
for  a  fnmace  which  burnt  a  hundred  weight ;  but  the  excess  of  tcmpeialuic  produced  by 
hot  hir  eanoot  be  the  same  in  small  fires  ai  in  great ;  hecauie  the  waste  of  beat  it  usually 
lets  Ihe  more  fuel  it  burned. 

Tbii  principle  may  be  rendered  still  more  evident  by  a  nnmerieal  illustimlion.  Let 
US  take,  fur  example,  a  blast 'furnace,  into  which  600  cubic  feel  of  air  are  blown  pei 
minute  ;  suppose  it  tn  contain  no  ore,  but  merely  coal  or  coke,  and  that  it  has  been  burO' 
ing  long  enough  to  have  arrived  at  Uie  equilibrium  of  (emperature,  and  let  as  tee  what 
cice»  of  temperature  it  would  have  if  blown  with  airof  300°  C.  <ST£^  F.),  insteadofbe- 
ing  blown  with  air  at  0°  C. 

600  cubic  feet  of  air  under  the  meaa  temperalure  and  prettuTe,  weigh  a  liltle  more 
than  4-'i  ponnds  avoirdupois  i  they  contain  10'4  pounds  of  oxygen,  which  would  bum  very 
nearly  4  pounds  of  carbon,  and  disengage  16,000  times  at  much  heat  aa  would  raise  by 
one  degree  Cent,  the  temperalureoTtwopaundsof  water.  Thele  le.OOOpartlonsofheat, 
produced  every  minute,  will  replace  16,000  other  portions  of  heat,  dirsipated  by  Ihe  sides 
of  the  furoace,  and  employed  in  healing  tbe  gates  which  etcape  from  jtt  month.  This 
must  take  place  in  order  lo  establish  the  assumed  equilibrinoi  oTcaJotie. 

If  tbe  45  pounds  of  air  be  heated  beforehand  up  lo  300"  C,  they  will  eoalain  aboat 
the  eirhlh  part  of  the  heat  of  the  16,000  disengaged  by  the  eombnttion,  and  there  wiD 
be  therefore  in  Ihe  same  ipace  one  eighth  of  heat  more,  which  will  be  ready  to  operate 
apon  any  bodies  within  itt  range,  and  to  heat  them  one  eighth  more.  Thui  the  blast 
of  300°  C.  givet  a  temperatura  which  i>  nine  eighths  of  Ihe  blast  at  lero  C,  or  at  even 
the  oidinary  atmospheric  Irmperaturci  and  at  we  may  reckon  at  Uratn  3200"  to  £70(P  F. 
(from  1200°  to  1500°  C),  Ihe  temperalure  of  blast  furnaces  worked  In  the  common  way, 
we  perceive  that  the  hot  air  blast  produces  an  increateof  temperature  equal  to  frotn  itTO* 
to  360°  F. 

Now  in  order  to  appreciate  the  immense  effects  which  this  excess  of  temperature  may 
produce  in  inetallarf  ic  operations,  we  must  consider  thai  oflen  only  a  few  degrees  more 
temperature  are  required  to  modify  the  stale  of  a  fusible  body,  or  to  deleimine  Ihe  pby 
(rf  affinities  dormant  it  bwer  degrees  of  heal.  Water  is  solid  al  I>  nnder  33*  F.  i  b 
is  liqaid  at  1°  above.    Evesy  ftisible  body  liat  a  deleimiaate  meltitig  point,  a  very  ftv 
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dcfTMi  aban  wkiA  it  »  qmitc  laid,  thodth  II  aw;  be  paMf  below  K.  The  tune  a» 
•errmliiMi  applies  lo  erdmary  chemical  affiailiei;  cbareuai,  for  eiample,  which  redneet 
tlie  greater  part  of  metallic  oifdet,  begin*  to  do  *o  unljr  at  ■  delemiaale  pitch  of  lem 
petaturc,  uader  which  il  ii  iooperatiiF,  bul  a  few  dqtreea  aba*e,  it  ii  in  ^eral  Ijvdj 
•nd  eompleie.  Il  is  aaneeeaMrT,  ia  IhU  aniele,  to  enter  iato  aay  mote  detail}  to  show 
the  iudueoae  of  a  few  degrees  of  heat,  mare  or  leai,  in  a  farBBcc,  upon  chemical  open- 
■ions,  or  merrlr  vpon  physical  chances  of  Hale. 

These  eoastqiicnee*  night  have  been  dednced  loos  ago,  and  indosirr  miiht  thas  hai« 
BMa  eahchod  with  a  new  applicatina  of  science ;  hot  phihisophcn  hare  been  and  alfll 


■n  too  Koeh  eatransed  rrom  the  stndy  of  lh«  nserul  arts,  and  eontenl  Ihenuriret  tM 
■•ch  wilh  the  DiinntiB  of  (he  laboratory  or  theorelic  abatraetions.  Within  the  apace  of 
T  rean,  the  use  of  (he  hni  blast  ha*  been  so  mnch  exteaded  In  Great  Briuin,  aa  to  han 
euUed  nunf  proprirton  of  irua  worlta  to  add  50  per  cent,  to  their  weeklj  prodnclion  of 
metal,  to  diminish  the  eipenees  of  smelling  by  SO  per  ecM.,  and,  In  many  eases,  to  prodaee 
a  better  aoit  of  east  iron  Tram  indiffersW  nMUarHls. 


Q 


Tha  Ignret  here  giren  reprefcat  the  blast  ftiman-,  and  atJ  the  details  of  the  air  heating 
goo  "l  one  Tiew.     Fig.  7M  is  a  vertical  «eetioQ  of 

the  fn mace  and  the  apparatus  j  Jig.  79B  repre- 
sents the  plan  at  the  height  of  the  line  1,  2,  of 
Jig.  104.  The  blowing  machine,  which  U  not 
shown  in  thil  rirw,  injeels  the  air  Ihrongh  the 
pipe  A,  into  thu  regulator  chamber  a,  fig.  199 ; 
the  ail  thence  issues  bf  ifae  pipe  b,  procrfds  lo 
c,  where  il  is  gnbdivided  iato  iwo  poninns;  the 
one  passes  along  the  pipe  c  n  (o  get  lo  the 
injure  T,  the  other  panes  behind  the  rntnaee, 
and  arriTes  at  the  tor^rc  t"  by  the  pipe  c  t  w. 

Thcic  pipes  are  distributed  in  a  long  fornace 
or  Hue,  whose  bottom,  sides,  and  lop  are  formed 
with  Hre  brick,  where  Ihey  are  exposed  lo  Iha 
action  of  the  Rame  of  the  three  Ere;  i,  v,  i. 
The  flatne  of  the  fire  x  plafs  round  the  pipe  s  at 
it*  entrance  into  the  flne,  and  quits  it  oolj  to  go 
into  the  chimney  h  ;  that  of  the  fire  t  scts  frooi 
the  point  D  10  Ihe  same  chimney,  pajsing  by  the 
elbow  c ;  that  of  the  flie  s  acis  eqaallj  upon  r 
I  and  H,  in  passing  by  the  elbow  e. 

IDuponivm  of  Iht  fira   and  funatt. — Tig. 
lime*  largrr  than  fig.  1a«,  the  scelioa  of  Iht 
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In  X,  of  wtilcb  the  pltn  te.iecB  Injtg.  T9R,  and  the  eleralbii  in  flg.  194 ;  a*  alto  la  IlM 
oaUide  view  urthe  bloat  Airnacp,  Jig.  SOD. 

The  irate  is  al  L;  the  Tuel  ta  inlratjactd  li;  the  door  p,  Jig.  'lei ;  tbe  flame  rtwi  abora 
the  bridge  I  K,  and  pmcerdi  along  the  tbu)i«1  flue  towards  the  chimney  H.  Througb  a 
length  uf  abuut  13  feel,  indurlin;;  the  {[rale,  the  TurnHce  it  on  each  flile  tupporled  bf 
obhing  platrs  <if  casl-iroD,  which  are  bonnd  togeiher  by  4  uprieht  ribbed  or  realhered 
hV],  alBD  on  each  gideg  iheie  barg,  a,  beina  boand  toaelher  by  iron  lods  AimishiHl  with 
lereir  nui«  at  their  ends  (figt.  tu,  1B8,  ^9^).  Beyond  this  diitanee,  the  oDlude  oT  lbs 
fbrnaee  n  men  brickwork. 

The  firre  v  and  i  have  exactly  a  like  dispMition  irilh  the  above. 

Fig.  Jil  indicates  (he  dimensions  and  the  curvature  oT  the  arch  above  the  (rate, new 
the  bridge;  fig.  TSB  represeals  tbe  section  of  the  furnace  and  oT  the  i>ii:c  beyond  Ihecast- 

I  find  that  the  rumace  it  only  about  3  Teet  wMe  at  tbe  bottoni,  and  that  the  flevaiioB 
of  the  arch  above  the  biiltam  is  no  n.ore  than  30  inehn.     Perhapt  iC  miglit  be  made  ■ 
liiile  wiili-r  with  advantnge ;  the  coiiibmiion  would  be  mor^  vigoroui  and  effective ;  and 
iT  tbe  side*  alao  wne  a  little  thicker,  the  heal  vonld  be  belter  confined. 
The  distance  from  the  fite-ptace  I  lo  tbe  chimney  h,  is  43)  feet. 

—  —       1  to  >pe  poiai  c,i»       13    — 

—  —        I  lo  ihe  chimney,  is      29    —    inetuding    tltt  . 

turn  of  ihe  rlbuw  m. 

Dit'tiiiuiim  of  (&<  pfpn. — At  i  Ihe  pipe  is  18  inrhet  diameter  outside,  and  "me  inch 
thick  ormelii,  and  it  la|iers  to  c;  Tnitnc  to  d  anilTrom  d  to  c  Ihe  pipes  arc  onl)  U  inehe* 
in  cxtrrnal  dismrter,  and  three  fuurlha  or  an  inch  thicki  thry  are  5  fcEt  [onit,  and  are 
DEiteil  by  two  kiada  of  joints;  the  ofdinary  onn,  and  thoie  of  com penss lion,  to  give 
play  Ibr  the  expansion  and  cuniraclion.  One  of  ihei'e  <*  seen  between  b  nnd  c,  one  be- 
tween c  and  D,  one  between  c  and  k,  and  a  fonrth  between  %  and  f.  These  pipe*  and 
their  adjustment  are  aeen  more  ai  targe  in  fig.  ItlH  g  u  v  is  one  of  these  pipes,  its  widened 
■toiilh  reet-iTrg  the  eitremily  M  of  Ilie  preceding;  pipe.  These  pietea  are  iriilj  bored  and 
'tamed  tn  fit  each  other,  and  slide  oni  nnil  in  like  letcacope  tnbea,  by  tbe  eSeel  of  dilalk- 
tion  and  contraction  of  the  pi|iee  with  changes  of  temperaliire. 

At  cerTaiii  diaLanees  eislori  or  friclion-rullers  of  cnsl-irun  ate  placed  to  carry  the  pipe*, 
which  roil  upon  nbiong  pUlea  of  cut-iron  laid  upon  the  floor  of  Ihe  flues.  The^e  casiora 
are  shown  at  a,  ft,  c.  A,  t,  /,  g,  fig.  ^9i ;  one  of  ihem  is  shown  aeparate  npon  ■  larger 
aealc  at  u,  in  fig.  79R,  a*  bIko  the  plate  or  rail  s,  on  which  it  mna. 

The  In; ires  T  t'  are  adjutted  into  the  pipe  behind  Ihem)  this  ii  truly  bored,  so  as  to 
allow  llie  thick  end  of  the  luyire  lo  alide  tiahliy  backwanli  and  Ibrwarda  in  it,  like  k 
pialiin  in  ihe  barrel  of  a  pomp;  •  di«phfi([m  moreover  prevents  the  tnjSre  from  being 
drawn  or  forced  entirety  out  of  its  lul>e.  Al  Ihe  side  of  this  tube  there  is  a  i-mail  orifice, 
which  may  be  thut  or  opened  at  pleaiure  wtlh  a  nlopciicb  or  acrew-plui :  it  serves  to  trj 
(he  decree  of  heat  of  the  nir-btaat ;  if  a  lead  wire  does  not  meK  when  held  at  this  hole, 
the  temperature  is  rrekoned  loo  towj  being  under  the  6J2lfa  degree  of  Fahrenheit.  Tb« 
aoulra  are  S  iaehe*  ia  diaaieter. 

Near  ihe  fire-places  of  Ihe  air-heatini;  fiimaeea  the  pipe*  are  al  a  ehenr-red  heatiMd 
kit  Ibey  should  He  bnmefl,  they  are  there  coaled  with  a  lute  of  Ere-clay,  as  shown  near 
K,  in  fig.  7»7.  By  thisnwans  the  air  is  kept  spat  the  beat  otSBtf  0.,orV9Sf-f.,m 
little  Bi-ove  the  boiling  puinl  af  quickailver. 

QHanfi/y  a/  air  and  prunrr. — The  blowing-machine  belonfring  to  the  sbnve  blast- 
furnace ia  moved  by  a  waler  wheel  of  32  bone  power  j  Ihe  piaionsare  4  feel  in  diauieter, 
haveiSi-feetatruke,  work  doubie.and  enpel  1200  cubic  feel  of  air  in  the  minute)  or 
eOO  cubic  feet  for  each  nonle.  The  preeaare  of  the  lit-  ik  eqnlvaleiti  tn  mi  buiie  ihan 
3  or  2}  inches  of  mucury  |  ftirnerly  wilh  coU  air  it  anoanled  ta  2|  inchea.  Thi«  Air- 
naee  yields,  upon  an  average,  Si  bins  of  cast-iton  daily,  and  consume*  I)  c«t.>af'  cuke 
for  each  cwl.  of  casl-iron  produred )  being  7  t«fis  of  eufce  per  liitm. 

The  conanmption  oT  UM  Ihrra  flse  fires  is  30  pounds  of  »matl  coal,  for  tOO  pnond*  of 
cast  iruD  produced,  which  may  be  reckoned  equivalent  to  15  pound*  uf  coke;  hence  alto- 
gether each  ton  of  Bast-iron  requirea.for  its  pruduclion  I|  ton*  of  coke. 

The  same  furnace  worked  with  the  cold  Ussl,  Ihe  sune  pressure,  and  the  same  ores, 
produced  only  3)  Ions  of  CMlHran  daily,  with  an  eipeMHiiHt  ^  2-W  af  eokel  Ar  <]<of 
casl-iron  j  in  which  case  tbe  coke  amounted  to  9  lona  daily. 

The  returna  by  the  hot  blant  compared  wtlh  thoie  by  thn^  cold,  nre  tlietefare  .M-lh« 
numbers  3  and  2,  whith  shows  an  advanuge  by  the  funner  olan  of  50  .per  cent.'  The 
consumption  of  fuel  in  the  two  cases  is  as  8  lo  9,  beina  a  savjnjt  in  Lhii^rlide  of  aV»it 
II  per  cent.     Coke  is  used  on  account  of  iutphnr  in  Ihe  coal. 

Hat-blaU  hraltd  5y  Ikt  Jtami  of  Iht  fumata.  moufh.— This  ayslem  i*  vonnled  in  Slaf^ 
fordahire.  ,  The  heating  apparatus  is  there  set  immediately  npon  Ihe  mouih  of  the  Hit- 
nace;  and  beompuseduf  two  large  CMt-ironeylioderaof  the  saniekaglb,  tbeoiewilUR 


Ihe  Blhcr,  iMTUf  ■  ipue  boiween  ihcn.  Thii  inanUi  iaUr**!  imoHDU  to  K  i>dM 
and  il  ii  clowd  si  lop  kod  bdiioro ;  bul  ihe  innermutl  c]ilinder  U  open  >t  both  endt,  u^ 
tbrmi,  Inderd,  (he  Tent  of  the  chinmej  or  furnace.  Ii  curiea  nioe  rowi  of  pipe^  tbrM 
in  each  row,  which  eron  iti  iaierior,  and  opra  ir 

The  flame  of  Ihe  ' 
Ihem,  and  alio  the  t'  .  _  . 
the  Uowing  maehine  arrive*  b;  a  vertical  pipe,  which  ii  placed  at  the  bade  oT  the  fur- 
nace ;  it  enten  iato  the  above  aaiiular  ipaee.  and  Iheace  eirculalea,  with  more  or  leM 
Tclocitf,  Ibrangb  Ihe  27  croai  tubet,  npoo  which  the  flame  !■  eoDtiDualljr  playing;  laiilT, 
it  i*  drawn  IhroMgh  la  the  bollom  oT  the  asDuiar  ipaee  i  Ihe  two  tube*  which  coodiKt  it 
(o  the  two  mr^rca,  pui  down  wiLhia  the  bridiwotk  oT  the  fiunace,  end  Ibos  pnvenl  the 
diwipalioD  oT  il«  heat. 

Below  till*  healiof  apparalm  there  It  ■  door  Tor  putting  the  eherget  into  Ihe  rameee. 

The  abore  arraogenMnt  doea  not  leem  to  be  the  beat  for  obtaining  the  freatnt  poui- 
ble  heal  tol  the  blait,  nor  for  favoring  the  fiee  aclioa  of  the  furnace  ;  bnt  it  illustntel 
peiTecilj  well  Ibe  principle  at  thii  applicaiion.  A  *er^niine  movement  in  a  lung  heal 
not  channel  would  be  moch  belter  adapted  for  conununieating  heat  10  M  bad  a  enidneUi 
aa  air  it  known  to  be. 

In  the  month  of  July,  1836, 1  paid  a  viiil  to  Codner  Park  and  BntUrlf  worki,  in  Der- 
bjihire',  belonging  to  liie  eminent  iron-maUen,  Meiirs.  Je5iop  ft.  Co.,  where  I  wat 
kindlf  permitted  nol  only  to  itodj  ihe  rarioiu  proerues  of  the  manufacture  of  enW  and 
wrought  iron,  bat  to  inipect  the  regialen  of  the  piodueu  of  c«»t  iron  ia  Iheir  Uaat 
furnaee*  for  MVeiml  yeara  back.  It  appeared  Ihal  in  Ihe  year  1839,  onlr  29  tone  of 
CMt-iran  were  made  weekly  ia  each  of  the  blait  furnace*  at  Codner  Park.  TlieT 
were  then  worked  with  coke,  end  blown  nilh  euld  air.  Each  ion  <^  inrn  rtqnired 
for  ilB  production,  at  that  time,  8'82  Ion*  of  coalii,  madr  into  coke  for  ametlinl;  with 
S-64  of  routed  iron  ore  (carbonata),  called  mine  j  and  0'87  of  limeitone,  the  caitim  «( 
the  French. 

In  1835  and  lS36,lbc  lame  faraaereinmed  out  weekly  49  ton*  of  cast-iron  each  t  bk 
every  ton  of  iron  reqnired  for  it*  produelion  only  3  lona  of  coal  (aot  made  into  eoke){ 
S'72  loDi  of  mine ;  and  077  of  lime. 

Ia  1829,  and  for  many  yean  before,  aa  well  ai  one  or  Iwo  after,  each  Ion  of  coaU  i>  aaid 
lo  have  coit  for  coking  the  lom  of  Gt.,  whence  Ibe  6'82  ion*  of  coal*  Ihen  conTctled  into 
coke  for  tmelling  one  ion  of  iron,  eoti  fully  40i.  in  eokin;  alone,  in  addition  lo  Ihrit  prime 
eoil.  The  taving  in  thii  respect,  therefore,  i*  40i.  upon  each  ion  of  iron,  boidea  the 
MTing  of  fully  half  Ahe  coal,  and  the  increucd  produce  of  orarif  60  per  cent,  of  mrlal 
per  week.  The  lion-mailer  pay*  the  patentee  Ii.  opon  every  Ion  of  iron  which  he 
Biake*,  and,  at  the  price*  of  IBSH,  he  Ie»ened  bii  expense*  by  at  least  30t.  or  40f.  pef 
ton  by  the  patent  improvemenl. 

The  fallowing  tabular  view  of  the  progreitioQ  in  the  management  and  retnltji  of  tke 
hot  bla*I,  il  given  by  M.  Dufrinoy,  aher  visiiing  the  variou*  iron  woiki  in  thia  conatry 
vhere  it  bad  been  inlroduccd. 

"  Ai  the  Clyde  iron  wntkt,  near  Olaasow  i  in  1829,  whaa  tke  eombwtion  w««  effeeted 
brtheeoldabiblaat,-  c-L 

Then  were  eounned,  for  melting,  S  lona  of  coke,  eqniralent  lo         -    6     13    0 
—        for  the  blowing  cogtee   -  -  •         '  ><    1      0    7 

Total  coal  per  loi  oT  irgo         -    T     13    T 
UnwctOM         -  -    0     10}  0 

Ik  1831,  WitktkkolUnat  at  450*  F.,ei^e  being  (till  nnd  in  tmdting,— 
Then  wen  ennnmed,  foi  tudiinf,  1  ton,  IS  ewt.  «f  coke,  'eqDiTa' 


Total  eoal  per  toa  of  iroa 
Umeatooe        ... 
Ik  Mr,  I83»,  wUk  dw  bot  btoil  at  S1S>  F.,  raw  coal  alou  being  nMd 

for  Bnehing,— 
nm  won  coBtamed  t  (br  unelUn)       ..... 
—  for  heating  the  air         - 

'    *  —  for  Ihe  blowing  engine  .... 
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■  At  the  Iwt  period  the  ue  of  Ixit  air  had  berewed  the  mdie  <t  the  ftunacea  bf  more 
Ihao  one  third,  and  bad  conMqaenttf  prodDced  a  great  taTing  of  eipenie  ia  the  artiela 
of  labor.  The  qnanlity  ofblait  necessary  for  the  fWnaces  was  also  sensibly  dimtnithrdt 
for  a  Uowing  eogiae  of  eerrntj'-hoj-se  power,  irtiiC)^  in  1829,  eerred  onlf  Tor  Ibiee  blari 
hmacM,  wa«  now  sufficient  for  the  supply  of  four.  . 

"  On  comparing  Ihete  sereral  results,  vr  find  that  the  economy  of  fuel  is  in  proportioa 
lo  the  temperature  to  which  the  air  is  raised.  As  for  the  aetual  saving,  it  Taries  in 
every  work,  according  to  the  nature  of  the  coal,  aod  the  ctue  with  which  the  operation 
ii  conducted. 

"This  proceti,  though  it  hei  been  fonr  yean  in  use  in  the  works  near  Glasgow 
(lAich  it  has  rescued  from  certain  ruia),  has  scartely  passed  the  borders  of  Scotland  t 
the  marvellous  advantages,  howeve^  which  il  has  produced,  are  beginning  to  triumph 
over  prejndice,  and  gradu^y  to  extend  its  use  into  the  different  English  iron  districts. 
There  are  one-and'twentr  work^  containing  altogether  siity-eeven  blast  ftimaces,  in 
which  hot  air  is  iised.  The  p^  iron  ran  out  of  these  furnaces  is  generally  No.  1,  and  is 
Bt  for  mailing  the  most  delicate  castings.  Hiis  process  Is  eqo^y  appUcBble  to  forge 
pigs  for  the  manufacture  of  bar  iron  ;  since  in  order  to  obtain  tbie  quality  of  iron,  it  is 
oi^  necessary  to  alter  the  proportion  offtiel  and  mineral.  In  the  forges  of  the  Tyne  iron' 
works,  near  Newcastle,  and  of  Codner  Park,  near  Derby,  pigs  made  in  fiunaces  blown  by 
hoi  ail,  are  alone  used  in  the  manufacture  d'bar  iron. 

"  In  the  side  of  the  tuyl>rc  pipe  a  smaU  bole  is  mode,  by  means  of  which  the  heat  of 
the  air  may  be  ascertained  at  any  moment.  This  preco'ilion  is  indispensable,  it  being  of 
importance  to  (he  beneficial  use  of  hot  air,  that  it  bekeptijt  atmifonnly  high  lempemture. 
TTith  a  proper  apparalus  the  air  is  raised  to  61!  degrees  Fahr.,  wliidi  is  a  greater  heat, 
by  several  degrees,  than  is  necessary  for  the  (bsion  of  lead." 

"  At  Calder  works  the  congomption  of  fuel  has  diminished  in  the  proportion  of  7  totia 
17  cwts.  lo  2  Ions  2  cwts.  There  has  also  been  a  great  dimlnation  of  expense  in  linlestone, 
of  which  only  S|  cwts.  are  now  used,  instead  of  13  cwls.,  which  were  used  in  1828.  This 
decrease  results,  as  I  have  already  said,  l>om  the  high  tcmperatore  wliich  the  fuinaee  hat 
acquired  since  the  introduction  of  bol  air. 

"  The  quantity  of  blast  has  been  reduced  from  3500  cubic  feet  per  tmna.e,  lo  2627 
enbic  feet ;  Ihe  presaare  also  has  been  reduced  fVom  3}  to  21  lbs." 

Of  tilt  Ttjimry  of  caif-iVoa,  or  ill  cmvtri-on  into  iar-iron,  in  Engiand. — This  .iperation 
il  natorolly  divisibIa»inlo  Ifiree  distinct  parts.  The  first,  or  the  finery  properly  sneaking, 
ia  executed  in  peculiar  furnaces  called  running  otttfini ;  the  second  operation  ccmpietet 
the  first,  and  is  called  puddling ;  and  the  third  consists  in  welding  several  iron  Ian  to- 
gether, and  working  them  under  forge  hammers,  and  betw^n  Tolls. 

1.  Thejliuiyfiiniacti  are  composed  of  a  body  of  brickworic,  about  9  feet  square;  rising 
but  little  above  the  surface  of  the  ground.  The  bearth,  placed  in  the  middle,  is  two 
feet  and  a  half  deep ;  it  Es  rectangular,  being  in  general,  3  feet  by  2,  with  Its  greatest 
aide  parallel  10  the  face  of  the  tuyeres ;  and  it  Is  made  of  cast  iron  in  four  plates.  On  thf 
side  of  the  tuyeres  there  is  a  single  brick  wall.  On  Ihe  three  other  sides,  sheet  iron  doora 
are  placed,  to  prevent  the  external  air  from  cooling  the  metal,  which  is  almost  always 
worked  under  as  open  shed,  or  in  the  open  air,  but  never  in  a  space  surrounded  by  waCk. 
The  chimney,  fVom  15  to  IS  feet  high,  is  tapported  epon  four  cnlumns  of  cast  iron ;  its 
lintel  is  fonr  feet  above  the  level  of  the  health,  in  order  that  the  laborers  nay  work  wilh- 

llie  namber  of  tuytres  ia  from  Iwo  to  three ;  tbey  are  placed  at  the  height  of  the  lip 
of  the  crucible  or  hearth,  and  distributed  bo  as  lo  divide  Its  length  into  equal  parts; 
their  axes  being  inclined  towards  the  bottom,  at  an  angle  of  from  29*  to  30*,  so  as  to  point 
upon  the  bath  of  melted  metal  as  it  flows.  The  cast-iron  nose-pipe  ia  incased,  and  water 
is  made  to  circulate  in  the  hollow  space  by  means  of  cylindrical  tubes ;  being  introduced 
by  one  tube,  and  let  off  by  another,  so  as  to  prevent  the  tnyiies  from  getting  burned  in 
thajHticess. 

Two  noziles  are  usually  placed  in  each  tuyere,  to  render  the  blast  constant  and  nni- 
fmn ;  and  for  the  same  end,  the  air  impelled  by  the  bellows,  ia  sometimes  received  ai 
flrst  in  a  regulator.  The  qnantity  of  air  blown  into  the  fineries  is  considerable ;  being 
nearly  400  cubic  feet  per  minute  for  each  dnery  i  or  abont  the  eighth  part  of  the  consomp- 
llon  Otn  blast  fornace. 

The  finery  furnace,  or  running  out  fire,  is  represented  in  figi.  801  and  802.  Tt  ia  ■ 
smelting  hearth,  in  which  by  first  fusing  and  then  cooling  gray  cast  iron  in  a  peculiar 
way,  it  is  converted  into  white  east  iron,  called  fine  iron,  or  fine  metal,  of  the  quality  of 
Ibige  pig,  for  making  maUeable  iron  by  the  puddling  process.  Ihe  flimaee  resembles  the 
forge  hearth  employed  in  Germany  and  France  for  canverling  forge  pig  into  wrought 
iron ;  but  it  differs,  particularly  in  this,  that  Ihe  ftised  iron  is  rtin  oat  Into  an  oblong  boa 
trough,  for  sadden  congelation. 

a  is  the  air.ehett,  in  cammimicatioD  with  tbo  UowMf  cylinder,  or  bellow*)  Ihe  ail 


Kbieh  ve  lh«  ^euB^  fiw  the  blait  pipa.  AH  Iha  (ides  oT  Ue  runuiefl  are  hollaw,  ani 
ue  kepi  cool  bf  the  cireulalionorvKter  tknugh  the  oTitr  between  them.  cUtltefhNri 
wall  oT  the  Aimaee,  haTtni  a  Mnng  esil  iroo  plate  eontauunj  the  tap  hole^for  rauking 
off  the  Bkclled  metal,  d  dim  the  eiterior  wall  of  Ihe  ftmaee,  whidi  cocresponda  to  iki 
QMJrf-MaJ  and  ash-hcarth  of  the  Prench  refining  Tor^  •,ii  the  top  plaU  npoa  which  th« 
coke  i*  piled  up  in  tlore.  //,//,  iron  propa  of  the  chimney,  (ddI  ahown  in  Ihia  tiew).  a, 
call  iraD  trough  into  which  the  fine  iron  is  ma  off  in  fnaioa ;  irtiich  ii  eonietiiaes  bmm 
in  one  pieLS,  bnl  mare  uiunll;  in  lepaiate  plalM  joined  logtdher.  Beneath  ibii  mould 
ft  ttream  oT  water  a  made  lo  flow.    A  U  the  bottom  of  the  hearth,  corered  with  aand. 

In  the  finery  praceu,  the  hearth  or  eroeible  of  the  numaee  ii^ed  with  coke)  tbeaiix 
fig«  oT  cait  iron  are  laid  horiiootallT  on  the  hearth,  nnineiy,  foar  of  them  parallel  Vt 
the  fbnr  lidei,  and  two  in  the  middle  above  {  and  the  whole  u  corered  ap  in  a  dome- 
form,  with  a  heap  of  coke,  The  fire  is  now  lighted,  and  in  a  quarter  of  an  boBT  the 
blaftf  U  appliei.  The  cail  iron  Aowi  down  gradosllTi  and  eoUectt  in  the  emeible ;  morw 
t/iit  bein^  adied  as  the  flrat  qaantilj  burn*  away.  This  openuion  proceeds  b}  ilselTj 
the  melted  metal  is  not  atined  about,  a)  in  some  model  <^  refinery,  asd  the  temperator* 
ii  alwayi  kept  high  enough  to  preseire  the  metal  liquid.  DnriDf  Ihia  stage  the  coals 
are  observed  continnally  heavlb;  up,  a  nKnament  due  in  part  to  the  action  of  the  blast, 
and  ia  part  to  an  expanuon  caused  in  the  metal  by  the  dischar^  of  gaseooi  oxyde  of 
oarbon.  When  all  the  pig  iron  is  collected  at  the  bottom  of  the  heanl^  whieh  happen* 
eommonlr  at  the  end  of  two  hours,  or  two  aod  a  half,  the  tap  hole  is  opened,  and  tha 
Ak  metal  flow)  out  with  the  sla«,  into  the  loam-coated  pit,  on  a  plate  ]0  1^  long, 
3  broad,  and  from  3  inches  to  2\  thick.  A  portion  of  the  ilas  Ibnns  a  small  crust  mi  tha 
■nrlkee  of  the  metal ;  but  most  part  of  it  coUeets  in  a  basin  scooped  out  at  the  bottom  of 
the  pit,  into  which  the  fine  metal  is  rnu. 

A  large  qnanlily  of  water  is  thrown  on  the  fine  metal,  with  the  view  of  rendering  it 
brittle,  and  perhaps  of  partially  orydiiin;  il.  This  metal  soddenly  eooled,  is  very  whiU^ 
and  poMCBSes  in  general  a  flbront  radiated  texture  g  or  sonetintei  a  cellular,  indudiag  a 
consideiable  nnmber  of  small  spherical  csTilies,  like  a  deeanposed  amysdaloid  rock.  V 
the  east  iron  be  of  had  quality,  a  little  limattone  is  occaabnalljr  vsM  ia  the  above 
operation. 

Three  samples  of  cinder,  analysed  by  Berthier,  fare. 

Silica 0-276;  protox.  of  iron, 0  612 1  alumina,  D-D40 1  phosp.  acid. 0-072, Dodky. 

—  0-368  —  O-BtO        —        D-015;  puddling  of  Do  wlais. 

—  0-424  —  0-S30        —        0-03S  t  ditto. 

Thx  remarkable  fact  of  the  presence  of  phosphoiie  acid,  shows  how  importanl  this  ope^ 
ation  is  to  the  purlficalion  of  the  iron.  The  chai^  raries  (rom  a  ton  uid  a  quarter  to  m 
ton  and  a  half  of  pi^ ;  aod  the  loss  by  the  process  varies  Iroia  12  to  17  per  cent. 

Ilie  JIm  (MteJ  is  bmben  into  fragments,  and  sent  to  the  paddling  fumaec  aAer  the 
produel  tg  eaeh  operation  has  been  weighed.  The  coal  consumed  in  the  fine  metal 
process  is  from  4  to  5  hundred  weigbl  for  the  ton  of  cast  iron.  Aboat  10  tons  may  ha 
refined  ftr  du  m,  a  quantity  somewhat  greater  than  the  supply  iiom  a  blast  furnace  {  bot 
the  fineiies  are  not  worked  on  the  Sundays ;  and  therefore  a  smelting  l\iraaee  jnst  keepa 
one  of  them  in  play.  Whatever  care  be  taken  in  this  process,  the  bar  irml  finally 
revolting  is  never  so  good  as  if  wood  charcoal  had  bean  used  in  the  refinetr;  and  henea 
in  molting  sheet  Iron  for  the  tin  p!ate  maoufaclnre,  wood  charcoal  is  snbslilatcd  fti 
coke  ia  one  Welsh  etlahlishmmt.    Ihe  cast  iroo  ttaated  with  ehareoa^  get*  ioto  elou 
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It  nndcr  the  Tiaunier,  and  -flottued 


er  iMop*  In  the  tneiT  nmuM,  iriilcb  »re  U 
Itia  tbiD  cakes. 

The  loajn  effect  at  the  ftnerr  proeew,  is  probably  the  separaticn  oT  the  ptiiiDbagi> 
DODi  put  of  the  ebarcoal,  which  is  diiseminated  Ihroagh  the  %nj  cast  iron  in  a  sta 
cf  imperfect  chemical  eombinalioD.    When  thai  is  removed  the  loelal  becomes  nMie 
homc^aieons,  bavin;  no  eryitalUne  carbon  present  to  connterael  its  tranution  into  pore 
inn;  much  of  the  silica  and  manganese  are  alto  Titrified  together,  and  mnolfia  the  fioeiT 

i.  The  jHuUthtf  /vrnaet  is  of  the  rcTerbentory  Tonn.    It  is  bonnd  generally  with  iron, 
«a  tepi'e>entcd  in  the  side  view,  Jig.  SOSfbymeaiuof  boriionlal  and  vertical  bars,  whict 

eos 


•le  joined  togetiier  and  fixed  by  wedges,  to  prevent  them  ftom  startii^  astnder.  Terj 
fieqnenUy,  indeed,  the  reverberatory  furnaces  are  armed  with  east-inin  plates  over  their 
whde  snrlace.  These  are  retained  hy  upright  barsoTcast  iron  applied  to  the  side  walls, 
and  by  borkontal  tars  of  iron,  placed  across  the  arch  or  roof.  The  funiBce  itself  is 
divided  interiorly  into  three  parts  ;  tbefin-plaai,  the  htarth,  and  the/«.  TbefiTt-jitac* 
varies  from  3}  to  4}  feet  Ion;,  by  trotn  2  feel  8  inches  to  3  feet  4  inchet  wide.  The  door 
way  by  which  the  coke  is  cbMf  ed,  is  B  inches  square,  and  is  bevelled  off  towards  the  on 
side  of  the  famace.  This  opening  consists  cmlirely  of  cast  iron,  and  has  a  quantity  o 
coal  galhet«i  round  iL  The  bars  of  the  fire  grate  are  moveable,  to  admit  of  more  readily 
clearing  them  from  ashM.  .   .     „, 

Fig.  80*  is  a  longitudinal  lectiou  icfeiiing  to  the  elevation  i  fig.  808,  and  Jig.  806, 


w  a  groand  plan.    When  the  (bmaee  is  a  single  one,  ■  square  hoir  is  left  in  the  side  at 
the  lire-place  opposite  to  the  door,  through  wMch  the  rakes  are  intiodaced,  in  order  to  be 

a  is  the  fire  door ;  6,  the  grate ;  c,  the  fire  bridge  ;  d  d,  cast-iron  hearth  plates,  resting 
npon  cast-iron  brains  (  (,  which  are  bolted  upon  both  sides  to  the  cast-iron  binding 
phites  of  the  furnace.  /  is  the  hearth  covered  with  cinders  or  sand ;  |;,  is  the  main 
working  door,  which  may  be  opened  and  shut  by  means  of  a  lever  g',  and  chain  ta 
move  it  up  and  down.  In  this  large  door  there  is  n  hole  5  inches  square,  through 
which  the  iron  may  be  worked  with  the  paddles  oi  lakes  i  it  may  also  be  duaed  an 
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tiRhl.    Tberc  ii  a  mohhI  voklns  door  k,  near  tlie  lliN,  lor  latnM*dB|  the  chI  km, 

to  ihal  il  may  iol\eD  slowly,  till  it  be  ready  for  drawing  towards  the  bndga.    ^  <■  1^ 

diiiDney,  A-omSO  to  50  feet  lu(li,  which  receirn  Muonuiiily  t^  tun  «f  two  funiMes,  each 

806  provided  with  a  damper  plale  or  r^iilcr.    Fig.  BOS, 

ikows   Ibe  Duin  dunper  for  the  lop  of  the  csauDoa 

chimney,  wtuch  tnay  be  opened  or  shut  to  anv  degree  bj 

means  of  the  lever  and  chain,    k,  fig.  8CM,  is  the  tap  or 

floss  hale  for  ninning  off  the  sla^  or  cinder. 

The  sole  il  sametimei  made  of  brkki,  MSieliiDe*  of 
east  iron.  In  the  first  case  it  is  coaposed  of  fireJuiekt 
Kl  on  edge,  fonnin;  a  speciei  of  flat  Taoll.  It  reris 
immediately  on  a  body  of  brickwork  eilhei  solid  at 
arched  beltfw.  When  il^  Dade  of  cast  iron,  which  is 
DOW  beginning  to  be  the  general  practice,  it  may  be 
made  either  of  one  piece  or  of  sevenl.  It  is  comnionli 
in  a  single  piece,  which,  hnwever,  causes  the  ineoDTenienee  of  reeonstnietiiigthernmace 
entirely  when  Ihe  sole  is  to  be  changed.  In  this  case  it  is  a  little  hsDow,  as  is  shawn  in  the 
preceding  vertieij  secUon ;  but  if  it  eonxists  o,  ,  everal  pieces,  it  is  umially  made  flat. 

The  hnrths  of  cast  iron  real  upon  cast  irun  pQtara,  lo  the  lumber  of  four  or  five  ; 
which  are  supported  on  pedegtali  oT  cast  iron  "plaeed  on  large  block*  oC  tlone.  Sveh  an 
arran^etnent  is  ebown  iti  the  figure,  where  also  the  sqaaie  hole  a,fig.  SOS,  for  heating  the 
raVe  lront,may  be  observed.  The  length  of  Oiebeanh  is  usually  aiifed;  and  iisbrndth 
varies  fh>m  one  part  to  another.  Its  greatest  breadth,  which  is  opposite  Ihe  door,  is  fovr 
feet.  In  the  fomace,  whose  horiiontal  plan  is  given  above,  and  which  produces  good  re- 
sults, the  sole  exhibits,  inlhis  part,  a  species  of  ear,  which  enlers  into  the  mouth  of  the  door. 
At  Its  origin  towards  Ihe  fireplace,  it  is  2  feet  10  inches  wide;  from  the  fire  it i* 
Kparated,  moreover,  by  a  low  wall  of  bricks  (the  fire-bridge)  10  inches  thick,  and  frOH 
3  inehea  to  5  high.  At  the  other  eitremily  its  breadth  is  3  feet.  The  cnrvatora 
presented  by  the  tides  of  Ihe  sole  or  hearth  is  not  symmetrical ;  (br  sometimes  It  malK) 
Ml  advaaeemenl,  as  is  observable  in  the  plan.  At  ibe  extremity  of  the  sole  Ibrthest  tnu 
the  flre,  there  is  a  low  rising  in  the  bricks  of  2|  inches,  called  the  altar,  for  prcrentiikg 
the  matal  from  running  out  at  the  JlottJuit  when  il  b^ins  to  fuse.  Beyond  this  shelf 
the  sole  terminates  in  an  Inclined  plane,  which  leads  to  the  fiaa,  or  outlet  of  the  slaf 
Ihim  thenimace.  Thiajlouisa  little  below  Ihe  level  of  the  sole,  aikl  is  hollowed  ont  of 
the  basement  of  Ihe  chimney.  The  slag  is  prevented  ftom  concreting  here,  by  the  flame 
being  made  to  pass  over  it,  in  its  way  to  the  sunk  entry  of  tbe  chimney ;  and  there  is  alio 
a  plate  of  ca^t  iron  near  this  opening,  on  which  a  moderate  fire  is  kept  up  to  preserre  the 
fluiilily  of  the  scorir,  and  to  bum  the  gases  thai  escape  from  Iheflimaee,  as  also  to  quicken 
the  draught,  and  to  keep  the  remote  end  of  Ihe  hitnace  warm.  On  tbe  top  of  this  inm 
plale,  and  at  the  bottom  of  the  inclined  plane,  the  cinder  acctunulates  in  a  small  cavity, 
whence  il  aHerwards  flows  away ;  whenever  il  tends  lo  congeal,  the  workman  must  dear 
It  ont  wilh  his  rake. 

The  door  is  a  cast  iron  ftame  filled  up  inside  with  fire-bricks ;  through  a  small  bole  in 
Its  bottom  the  workmen  can  observe  the  stste  of  the  fUmace.  This  hole  is  at  other  (iinet 
■hut  with  a  stopper.    The  chimney  has  an  area  of  (Vom  14  to  16  inches. 

The  hearth  stands  3  feet  above  tbe  ground.  Its  arched  roof,  only  one  brick  thick,  is 
raised  2  feet  above  (he  fire-bridge,  and  above  the  level  of  the  sole,  taken  al  the  middle  ot 
Ibe  flirnace.  Al  its  extreme  point  near  the  chimney,  its  elevation  is  only  8  inches ;  and 
the  same  height  is  given  to  the  openias  of  the  chimney. 

In  moat  iron  works  the  sole  is  covered  with  a  layer  of  refractory  sand  from  2|  to  3  inehea 
thick,  which  is  lightly  beat  down  wilh  a  shovel.  At  each  operation  a  portion  of  Ihe  sand 
ia  carried  away  ;  and  is  rcplaeed  before  another.  Within  these  hw  years,  there  has  been 
mbatiluied  for  the  sand  a  body  (f  pounded  slags  j  a  substitution  which  has  occasioned,  it 
it  said,  a  great  economy  of  iron  and  fael. 

The  flne  metal  obtained  by  the  coke  is  paddled  by  a  continuous  operation,  which  eallt 
t>r  much  care  and  skill  on  the  part  of  tbe  workmen.  To  charge  the  poddliag  ffamaei^ 
pieces  ofjifu  melat  arc  sqecessively  introduced  with  a  shovel,  and  laid  one  over  another  oa 
the  sides  of  Ihe  hearth,  in  tbe  form  of  piles  rising  to  Ihe  roof;  the  middle  being  left  open 
Ibrpnddlingthemeta1,asit  is  successively  fused.  Indeed,  the  whole  are  kept  as  far  sepa- 
rate as  possible,  to  give  fVee  circulation  to  the  air  round  the  piles.  The  working  door  of 
the  furnace  is  now  closed,  fuel  is  laid  on  Ihe  grate,  and  the  mouth  of  the  fireplace,  as  vdl 
as  the  side  opening  of  the  grate,  are  both  filled  up  with  coal,  at  the  same  lime  that  the 
damper  is  entirely  opened. 

The  fine  metal  in  about  twenty  minntes  cornea  to  a  white-red  heat,  and  its  thin-edged 
ftagmenis  begin' to  melt  and  fall  in  drops  on  the  sole  of  Ihe  furnace.  Al  this  period  Ibe 
workman  opens  the  small  hole  of  the  Ihrnaee  door,  detac'iies  with  a  rike  Ihe  piecei  of 
tne  metal  that  begin  lo  mel^  tries  to  expose  new  Burfteei  to  the  action  of  the  heat,  and 
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tB  ordBT  to  prerent  the  metal  from  running  (ogethei  u  it  soAeni,  he  remorea  U  fmn  the 
ndniCf  of  Ihs  fire-bridge.  When  the  whole  at  tbe  fine  met^  has  thus  got  reduced 
to  >  pasly  coadition,  he  must  lotver  the  temperature  of  the  furnace,  to  prevpnt  it  from 
beeomio;  ntore  fluid.  He  closes  the  damper,  takes  ont  a  portion  of  the  fire,  nod  the 
ribs  of  the  grale,  and  also  throws  a  little  water  sometimes  on  the  semi-fused  mass.  He 
then  works  about  with  his  paddle  the  dotty  metal,  which  swells  up,  with  the  discharge 
of  gaseous  oxyde  of  carbon,  burning  with  a  blue  flame,  as  if  the  baUi  were  on  fire.  The 
metal  becomes  finer  by  degrees,  and  less  fusible ;  or  in  the  language  of  the  worlcmen,  it 
b^ns  to  get  dri/.  The  disengagement  of  the  oxyde  of  e&rbon  diminishes,  and  booq 
stops.  The  workmen  continae  meanwhile  to  puddle  the  metaJ  till  the  whole  charge  be 
reduced  to  the  slate  of  incoherent  sand ;  and  at  that  time,  the  ribs  of  the  grate  are 
replaced,  the  fire  is  restored,  and  the  register  is  progressively  opened  up.  With  the 
return  of  the  heat,  the  particles  of  metal  begin  to  agglutinate,  the  chai^  becomes  more 
difficult  to  raise,  or  in  the  laborers'  language,  it  loorlfi  hnvy.  The  refining  is  now 
finbhed,  and  nothing  remains  but  to  gather  the  iron  into  balls.  The  founder  with  his 
paddle  takes  now  a  little  lump  of  metal,  as  a  nnclena,  and  makes  it  roll  about  on  [he 
surface  of  the  furnace,  go  M  to  collect  more  metal,  and  fonn  a  ball  of  about  60  or  TO 
ponnda  sreigbl.  With  a  kind  of  rake,  called  in  England  a  dolly,  and  which  he  heats 
beforehand,  the  workman  sets  this  ball  on  that  aide  of  the  fUmace  most  exposed  to  the 
Mtion  of  the  heat,  in  order  to  nnite  its  diOerent  particles;  which  he  then  squeexes 
together  to  force  out  the  scoriie.  When  all  the  balls  are  fashioned,  (they  take  about 
20  minutes  work,)  the  small  opening  of  the  worifing  door  is  closed  with  a  brick,  to  cause 
the  heat  to  rise,  and  to  facilitate  the  welding.  Each  ball  is  then  liAed  out,  either  with 
longs,  if  roughing  rollers  are  to  be  nsed,  as  in  Wales,  or  with  an  iron  rod  welded  to  the 
'oiDp  as  a  handle,  if  the  hammer  is  to  be  employed,  as  in  Staffordshire.  Thus  we  see 
that  the  operalion  lasts  in  whole  from  2  hours  to  2J ;  in  a  quarter  of  an  hour,  the  fine 
metal  melts  at  its  edges,  when  the  paddling  begins,  in  order  to  eflecl  its  division  \  at  the 
end  of  an  hour  or  an  hom'  and  a  half,  the  metal  is  entirely  reduced  to  a  sand  ;  a  state 
that  is  kepi  up  for  half  an  hour  by  continual  stirring  j  and  Anally,  the  balling  operatioa 
takes  nesriy  the  same  time. 

The  charge  for  each  operation  is  Ctom  3|  to  4  hundred  weight ;  and  sometimes  the 
CDttings  of  bar-ends  are  introduced,  which  are  paddled  apart.  The  loss  of  iron  is  here 
very  variable,  according  to  the  degree  of  skill  in  the  workman,  who  by  negligence  may 
sofler  a  considerable  body  of  iron  to  scorify  or  to  flow  into  the  hearth  and  raise  the  bot- 
tom. In  good  working,  the  loss  is  from  8  to  10  per  cent.  In  Wales,  the  consumption 
of  coal  is  estimated  at  one  ton  for  every  ton  of  fine  metal.  Abont  five  puddling  nimace* 
are  required  for  the  service  of  one  smelting  furnace  and  one  finery.  The  hearth  of  the 
paddling  furnace  should  be  exposed  to  heat  for  12  hours  before  the  work  begins  on  the 
Mondays ;  and  on  the  Saturdays,  the  old  sole  musl  be  cleared  out,  by  melting  it  off,  and 
running  it  out  by  the  floss-hole, 

Mr,  Schaflhault  obtained,  in  May,  1635,  a  patent  for  the  conirersion  of  cost  into 
wrought  iron,  by  adding  a  mixture  of  black  oxyde  of  manganese,  common  salt,  and 
potter's  clay,  in  certain  small  portions,  successively,  to  the  melting  iron  in  the  puditUog 
famnce. 

Tht  r«A<a(fng/iirnartj,6aCing/Brjiaeei,or  miU/unwcei,  are  analogous  to  the  puddlii^ 
Aunaces,  but  only  of  larger  dimensions. 

The  wood  charcoal  forge  hearth  is  employed  for  working  up  scrap  iron  into  hoUer  plate, 
he  Ke"c  22  bushels  of  charcoal  are  consumed  in  making  one  Ion  of  iron  of  that  de9cri]»- 
lion,  from  boiler  plate  parings. 

MachiniK  for /jrf  tag  and  oTniennnf  Me  iron. — In  England  there  are  employed  for  the 
forging  and  drawing  out  of  the  iron,  cast-iron  hammers  of  great  weight,  and  cylinders  ol 
diflerent  dimemuons,  for  beating  ont  the  bolls,  or  extending  the  iron  into  bars,  as  also 
poweHht  shears,  llieae  several  mechanisms  are  moved  eithCT  by  a  steam  engine,  as  in 
%iffordahire,  and  in  aliqost  all  the  other  counties  of  England,  or  by  water-wheels  when 
the  localities  are  favorable,  as  in  many  establishments  in  South  Wales.  We  shall  here 
ofler  some  details  concerning  these  machines. 

The  main  driving  shaft  nsuolly  carries  at  either  end  a  large  toothed  wheel,  which 
sommunicates  motion  to  the  different  machines  through  smallet  toothed  wheels.  Of 
these,  there  are  commonly  six,  fonr  of  which  drive  four  diilerent  systems  of  cylinders, 
and  the  two  others  wocii  the  hammer  and  the  shears.  The  diSerent  cylinders  of  an  iron 
work  should  never  be  placed  on  the  some  arbor,  because  they  are  not  to  move  together, 
and  they  must  have  different  velocities,  according  to  their  diameter.  In  order  to  econo- 
mize time  and  facilitate  labor,  care  is  taken  to  associate  on  one  side  of  the  motive  ma- 
chine the  hammer,  the  shears,  and  the  reducing  cylinders ;  and  on  the  other  side  to  place 
the  several  systems  of  cylinders  for  drawing  out  the  iron  into  bars.  For  the  same  reasot 
tike  puddling  furnaces  ought  to  be  grouped  on  the  side  of  the  hanunei  j  and  the  reheating 
fhrnaces  on  the  other  side  of  the  works. 


■ad  eofui*!  aaaOj  of  two  laiU,  the  helre  r,  and  the  head  or  pane  d.    The  hiter 
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bearing  moveable  cams  b  b,  drives  tbe  hanuner  d,  bf  liAin;  il  op  rouod  iU  fulcrum  /,  and 
tben  letting  il  Call  allernatelT.  la  one  inm  worit,  ihit  rin;  va>  Toaad  to  be  3  feel  id  diuft- 
eler,  13  iachei  thick,  and  to  ireigh  4  toai.  The  weiiht  oT  the  belve  (handle)  oT  the 
corrtspondiag  hammer  was  3  ton*  and  a  half,  and  tbatof  the  headoTibe  hanuner,  8  bno- 
drcd  «ei:;hU 

Tbe  anvil  t  consists  also  of  two  parts ;  the  one  called  the  pane  of  the  onvQ,  U  theconn- 
lerpart  of  the  pane  oTlhe  hammer)  it  likewise  weighs  8  hundred  weighL  The  se«aail,  g, 
named  (he  stoek  of  the  anvil,  weighs  4  tons.  Its  form  b  a  parallelopipcd,  with  the  edge* 
rounded.  The  bloom  or  rough  ball,  (Vom  the  paddle  rurnaee,  is  lud  and  turned  aboat 
upon  it,  bf  means  of  a  Vod  of  iron  welded  to  each  of  Iheia,  called  a  porlir.  Since  tbe 
weight  of  these  pieces  Is  verf  great,  and  the  shocks  verf  considerable,  the  utmosl  pre- 
cautions should  be  taken  in  setting  the  hammer  and  its  anvD  upon  a  sabstantiaJ  mass  of 
masonry,  as  shown  in  the  figure,  over  which  is  laid  a  double,  or  even  qnadrople  flooring 
of  wooil,  formed  of  beuns  placed  in  transverse  lasers  close  to  each  other.  Such  beams 
possess  an  elastic  force,  and  therebf  partial!;  destroy  the  inJDrous  reaction  of  the  ahock. 
In  some  woriu,  a  six-feet  cube  oTcajl  iron  is  placed  as  a  pedestal  to  the  anvvL 

Forge  hsmmers  are  very  frequently  mounted  as  levers  of  the  first  kind,  wilh  the  centre 
of  motion  about  one  third  or  one  fourth  of  the  len^h  of  the  helve  from  the  cam  wheeU 
The  princiiile  of  this  eonstruelian  will  be  anderslood  by  inspection  of^.  SOS.  The  short 
end  of  the  lever  which  is  struck  down  by  the  tappet  e,  is  driven  against  the  end  of  an  elastic 
beam  a,  and  immediately  rebound^  causing  the  long  end  to  strike  a  harder  bk>w  upon  the 

The  ihrars  are  composed  of  two  branches,  the  one  fixed  and  the  other  moveable,  each 
formed  of  two  pieces.  The  bed  branch  i«  a  cast-iron  pbtte,  which  forms  one  mass  wiLh 
a  horizontal  base  fixed  to  a  piece  of  wood  or  cast  iron  buried  in  the  ground.  A  sharp- 
ened chisel  is  fastened  to  its  upper  pan  by  screws  and  nuts.  The  moveebte  branch  ia 
Ukewine  of  cast  iron;  it  beir«  an  axis  round  which  it  cnniK,Bnd  this  axis  peases  throng 
the  filed  part.  It  is  also  furnished  with  a  culling  chisel,  fixed  on  by  nnls  and  screva. 
An  eccentric  or  an  ellipse,  moved  directly  by  a  toothed  wheel,  lifts  (he  tooveable  Inmiieh 
of  the  shears,  and  forces  it  to  cut  the  iron  bars  presented  to  it.  The  pressure  exerted  bj 
these  scissors  is  such,  that  they  can  cut  without  difficulty,  iron  bar^one  half  or  two  thinli 
of  an  inch  thick. 

afijiderj.— The  compression  between  cylinders  now  effects,  in  a  few  seconds,  that 
msalion  and  distribution  of  the  fibres,  which,  40  years  ago,  could  not  be  acCMO-  - 
plished  till  after  many  heats  in  (he  furnace,  and  many  blows  of  (be  hammer.  The 
cylinders  may  he  distinguished  into  two  kinds ;  1.  those  which  serve  to  draw  03L  tbe 
halt,  called  pairing  rollt,  or  rouKhidg  rolls,  and  which  are,  in  fact,  redncinf  eylinders ; 
2:  the  cylinders  of  extension,  called  nlleri,  Ibr  drawing  into  bars  the  massive  iron  aflei 
't  has  received  a  weUing,  to  make  it  more  DMlleaUc    This  lacond  kind  of  ejlinden  if 
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■aUMded  iato  HTcnd  raiaficB,  Muvdln^  to  the  patterM  U  (mt  irae  tli«t  ve  reqnind. 
TktM  tiwr  TUT  fr<m  2  indie*  Hpure  M  Im»  tban  one  aiith  of  an  ineb. 

Benemdi  lbs  cjliadcn  th«f«  •*  otoallT  ibnned  an  oblong  focse,  iski  which  the  tcoris 
mi  the  •eale*  Tall  wken  the  tnm  is  oomprevcd.  The  rid««  of  this  fosse,  constmctGd  of 
rtone,  KK  Amndcd  on  >  bod;  of  lolid  muonr;,  capable  of  sappartins  the  eiioncoiu  load 
•f  the  eyliBdera.  Beuns  ol  irood  fwm  in  fome  measure  the  sidn  of  this  pit,  to  which 
cjimdeis  may  be  made  fast,  bj  Becnring  them  with  icrewi  and  bolta.  Massive  bart  of 
cm  iron  are  found,  however,  to  aoawer  glill  better,  not  ool;  because  the  uprights  and 
bearen  mar  be  more  solidly  fixed  to  them,  bnt  because  the  basement  of  henry  metal  ii 
more  diScalt  to  shatter  or  displace,  an  accident  vbieh  happeos  frequenlly  to  the 
wooden  beams.  A  rill  of  water  is  tnpplied  by  a  pipe  to  each  pair  of  cyliiiders,  to 
hinder  them  fnm  geCIing  hot|  m  also  to  prerent  the  hot  iron  from  adhering  to  the 
blinder,  by  ^cooliag  its  aiufaee,  and  perhapt  ^vdncing  ob  it  a  tl^ht  d^ree  of 
oxydizement. 

The  shifts  are  one  toot  in  diameter  for  the  hammer  and  tlte  ronghing  roll*  i  and  six 
feKbes  whae  they  eommnnieale  moticm  to  the  cylinders  dndDcd  to  draw  the  iron  into 

The  remghh^  reUi  tre  employed  kittirr  to  worlt  out  llie  tump  or  ball  immediately 
after  it  leaves  the  puddling  ftamaee,  as  in  the  Welsh  (btyee,  or  only  to  draw  out  the 
piece,  after  rt  has  been  shaped  under  the  hammer,  as  is  praclls^  in  most  of  the  SlaBbrd- 
■Ure  establishments.  These  roughing  cylfnden  are  generally  7  feet  1oiie>  inelndihg 
the  tntnnions,  or  S  feet  between  the  bearers,  and  18  inches  diameter;  and  weigh  in  the 
whole  fiom  4  to  4^  tons.  They  contain  fVom  S  to  7  grooTes,  umunonly  of  an  elliptical 
(bm,  one  smaller  than  another  in  regnlsr  progression,  a*  is  seen  in  Jig.  697.  The  small 
Kxis  of  each  ellipse,  as  (brmed  by  the  anion  of  the  apper  and  under  grooves,  is  alwayi 
Iilaced  in  the  vn^ieal  direction,  and  is  equal  to  the  great  axis,  or  horizootal  axis  of  the 
•oeceedini  groovei  so  that  in  tratisferrinii'  the  Ijar  from  one  groove  to  another,  it  mult 
receive  a  quarter  of  a  revolntion,  whereby  the  iron  get*  elongated  in  every  direetion. 
flometlmes  ttic  roQ^in;  rolls  serve  a*  preparatory  cylinders,  in  which  cose  they  tiear 
towards  one  extremity  rectan^lar  grooves,  as  the  figure  exhibits.  Several  of  these 
hr^e  grooves  are  bestudded  with  small  asperities  analogoui  to  the  teeth  of  files,  for 
biting  the  lump  of  iron,  and  preventing  its  sliding.  On  a  level  with  the  tinder  side  of 
the  ^oores  of  the  lower  cylinder,  there  is  a  plate  of  east  iron  with  notches  in  its  edge 
adapted  to  the  grooves,  lliis  piece,  called  the  apron,  rests  on  iron  rods,  and  serves  to 
tapport  the  balls  and  han  exposed  to  the  action  of  the  rollers,  and  to  receive  the  fragments 
(d*  Ul-welded  metal,  which  f^  off  daring  the  drawing.  The  Aotuing/rainei  in  which  the 
rollers  are  support^  and  revolve,  are  made  of  great  strength.  Their  heiKht  is  6  feelj 
their  thickness  is  I  foot  in  the  side  perpendicular  to  the  axis.of  the  cylinders,  and  10 
Inches  in  the  other.  Each  pair  of  bMrer*  is  connected  at  their  upper  ends  by  two  iron 
lodi,  on  which  the  worionen  rest  their  longs  or  pincers  for  passing  the  Inmp  or  b«r  from 
«ie  side  of  the  cylinders  to  the  other. 

Hie  cods  or  bushes  are  each  composed  of  two  pieces ;  the  one  of  bard  brass,  which 
presents  a  cylindrical  notch,  is  ihuned  toto  the  other  which  is  made  of  oast  inna,  at  h 
clearly  seen  in  fig.  897. 

The  iron  bar  delivered 

which  are  colleeted  in  a  . .     .   _.  . .  _..  . .    _ 

bats  has  become  hot  enough  in  the  furnace,  it  is  conveyed  to  the  roUers;  wUch  differ 
in  their  arrangement  accoidiog  a*  they  are  meant  to  draw  iron  Dt>m  a  large  or  small 
piece.  The  Sr«t,  ^g.  M7,  possess  tmth  elUptical  and  rectangular  grooves ;  are  I  fbot 
in  diameter  and  3  feel  long  between  the  bearers.  The  bar  is  not  finished  uader  these 
cylindeTs,  but  is  transferred  to  another  pair,  whose  grooves  have  the  dimensions  proper 
fbr  the  bar,  with  a  rount^  triangular,  rectangular,  or  fillet  form.  The  trianealar  groove* 
made  oseof  for  square  iron,  have  tbr  their  profile  an  isosceles  triangle,  slizhtly  ol)tnse^ 
■»  that  the  space  l?fl  by  the  two  grooves  togeUier  may  be  a  rhonibus,  differing  little 
Uvea  a  K(ure,  and  whose  smaller  diagonal  is  vertical.  When  the  bar  i*  to  l>e  paned 
anccessively  through  several  groove*  of  Ibis  kind,  the  larger  or  horizontal  diagonal  of 
eatah  following  groove  is  made  equal  to  the  smaller  or  upright  of  the  preceding  on^ 
wherebr  the  iron  must  be  turned  one  foorth  rooni  at  each  anceesaive  draqght,  and  thn* 
TBceive  prewnre  in  opposite  directions.  Indeed,  the  bar  is  often  turned  in  succession 
tikrongh  the  triangular  and  reetangnlar  grooves,  thai  it*  fibre*  may  be  more  accurately 
worked  tt^ether.  The  decrement  in  the  capacity  of  the  grooves  fbUows  the  proportion 
of  IS  toll. 

When  it  is  intended  to  redace  the  inm  to  a  small  nd,  the  cylinders  have  snch  n  diank 
vtar,  that  three  may  be  art  in  the  same  bousing  ftaiiie.  The  fewer  and  middle  cylinder 
MR  employed  oa  rongbing  rollers,  while  the  upper  and  middle  met  itre  made  to  draw  out 
the  nd.  When  a  rod  or  bar  is  to  be  drawn  with  ■  ehannd  «  (ntter  in  its  fbce,  the 
ffioove*  of  the  rollers  are  (iiitahty  fomied. 
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To  dnw  out  Vfmre  rad*  «f  ■  very  tauj]  die,  •■  nafl-radi,  a  ijitcn  of  maS  raUen  « 

tmplofed,  calied  ilUltn.     Tiai  ndgra  mre  ibarp-edged,  and  esler  Into  [he  oppadta 

BOe  jmorei  2^  inchet  deep ;  >o  that  Ibe  flai  bar  it 

pBMiiig  betweea  inch  idUcti  Is  iutaataMia^ 

dtrided  into  aeveral  aUpa.      Fn  tbia  paipoM 

the  nUen    repreMDted   fn  Jig.  60V  mq  bt 


put  on  and  removed  from  Um  ihafl  at  plci 


Tke  Tcloeilr  of  the  cTlindei*  variei  will 
tbeir  dimeouoni.  In  odc  iroA,  cyl  jiden  At 
dikwiog  out  iroD  of  from  ooe  thiid  to  two 
Ihildt  oT  an  iacb  tbick,  make  140  reroliitku 
par  minole ;  vbile  those  for  inm  of  (nm  Iwe 
Uuids  of  an  inch  to  3  iochei,  ntake  mly  6&, 
la  nngthec  work,  the  cylinden  foi  two  in^ 
iron,  make  S5  revoliilions  per  minute;  Ikon 
fbr  iron  fniiD  two  thirds  of  an  inch  to  u  iaek 
and  *  third,  make  128 1  and  Cbose  for  ban 
from  DDG  third  to  two  IhirdB  of  an  inch,  ISO. 
The  rougkiug  niltri  move  with  only  one  third 
tha  velocity  of  the  drawing  cTlinderG. 

The  ihingliiig  and  plale-roUing  mill  i>  rep- 
mented  in  fig.  SOS.  The  shingling  mill,  for 
oonverting  the  bloomi  from  the  bailing  fur- 
nace into  bars,  coogisU  of  two  seti  of  Kioond 
eylinden,  the  Bnt  being  called  puddliiig  nOi 
or  nmghitig  rUU ;  tbe  aeeond  are  for  redndaf 
□r  drawing  the  iron  into  mill-ban,  utl  an 
called  nmplT  nUi. 

a,  a,  a,  a,  arc  the  powerfVil  nprightg  or  lUad- 
ardaealledAMu>Hjr/raiMi,orcasliron,in«luck 
tbe  gudgeou  of  the  rolls  are  set  to  reTohe; 
b,  b,  b,  b^  are  bolt  rodi  tor  binding  thete  frtaa 

<  together  at  lop  and  bottom;  c,  are  the  rougbinf 
rolls,  having  each  a  Mries  of  tri  angular  groove^ 
Boch  that  between  those  of  the  opper  and 
under  cylinder,  rectangular  coocaTiliet  «ie 
farmed  in  tbe  circumference  wjlh  slighlly 
eloping  sides.  Tbe  end  grnore  to  the  rigid 
at  c,  tbouU  be  channelled  like  a  rongb  file,  'm 
ordv  to  take  Ibe  belter  bo]d  of  the  bloomt,  <f 
lo  tule  the  metal,  as  Ibe  workmen  eay ;  and  give 
it  Ibe  preparatory  elongation  for  entering  ius 
and  pening  through  the  remainis!;  graoTct 

<  till  it  cornea  lo  the  •quaie  ones,  where  it  be- 
comes a  mill-bar.  d,  d,  are  the  (roooth  eyt- 
inders,  hardened  upon  the  surftc^  or  olifU 
as  it  is  called,  by  being  cast  in  iron  mooMl, 

Ibr  rolling  iios  into  plate*  whoops.  t,<,c,(,  are  strong  screws  with  reetansiilar  thready 
which  work  by  means  of  a  wrench  or  key,  into  Che  unli  i"  f  t'  (',  Gied  in  the  ctandaids; 
lliey  serve  to  regolalc  the  height  of  the  plnmmer  blocks  or  bearers  of  the  gndgeoM,  aaJ 
thereto  the  d<stanee  between  the  upper  and  under  cylindct.  /  it  a  junelion  shift;  [ 
g,f,  are  solid  coupling  boies,  which  embrace  the  two  sepamte  ends  of  theshatU,  andnnkt 
them  turn  together.  A,  A,  are  junetion  pinlms,  wberel^  motioB  it  eommnnicainl  fren  Ibe 
driving  shaft  /,  through  Ibe  under  pinion  to  the  upper  one,  aad  thus  to  both  npper  ui 
under  rolls  at  once,  i,  i,  are  the  pinion  standards  in  which  their  sbaila  mn  ;  Ibey  aR 
smslleT  than  the  nprightsof  the  rolls,  ft,  Ic,  are  screvs  for  ftatening  the  head  pieces! In 
lite  top  of  tbe  pinion  standards.      All  the  standards  are  provided  with  aole  plaUf  m, 


^ira  bf  dotlsd  UaeB ;  o  o  are  th«  bmding  >crew  bolts.    Each  pur  of  rolls  a1 
kept  cool  b;  b  snull  itreaxa  oTwaln-  lei  dom  upon  it  l^rom  b  pipe  Bod  stop-cock. 

Id  Ihu  crlinder  drswin;,  the  wrknuui  wbo  hold*  the  ball  in  lon^  patuei  ll  into  Ihs 
firal  oT  the  elliplical  grooves  ;  and  h  lecoad  voikman  on  Ibe  other  side  of  the  eyiindett, 
receirm  this  lamp,  and  hands  it  over  to  the  first,  who  re-passe«  it  between  the  rollen, 
■fler  bringing  them  somewhat  cloter  to  each  other,  bj  girin^  ■  tam  to  the  adjusting  pre»- 
■ore  icrews.  After  the  lump  has  pMsed  fire  or  six  timin  throogh  the  rame  groove,  it  h«i 
got  on  elliptieal  form,  and  b  called  in  England  a  Moom.  II  is  next  passed  throagh  a 
second  grooTe  of  less  cize,  which  atretehcs  the  iron  bar.  In  this  state  it  is  sntqected  to 
■  second  pair  of  cyliivlert,  b;  which  the  iron  it  drawn  into  flat  bars,  4  inches  broad  and 
half  an  inch  thick.  Fragnianu  of  the  ball  or  Uoom  fall  roand  about  the  cylinden  t 
which  araaHerwarda  added  to  the  paddling  charge.  In  a  minute  and  a  half,  the  rode  lump 
is  transformed  into  bars,  with  a  paaUiess  and  npiditf  which  the  ineiperienced  eye  can 
bardlf  fi^w.     A  steam  engine  of  thlttr-hwM  powm  can  rough  doum  in  a  week,  200  tool 

Tit'  iroo,  called  mill-bar  into,  u  howern-  of  too  inferior  a  qnalit;  to  lie  employed  in 
any  cnefaineryt  and  it  is  sahjeeted  to  another  operation,  which  eomists  in  welding 
■ereral  pieces  t«<etheT,  and  working  them  into  a  mast  of  the  desired  quality.  The  iron 
bars,  while  »till  hot,  are  cot  by  the  shein  into  a  hngth  proportional  to  the  liie  of  iroa 
bar  thai  is  wanted  i  and  four  rows  of  these  are  nsually  laid  over  each  other  into  a  heap 
or  pile,  which  is  placed  in  Ihe  iJieating  furnace  above  described,  and  exposed  to  a  free 
circulation  of  heotj  one  pile  being  set  erowtwise  over  another.  In  a  half  or  three 
quarters  of  an  hour,  the  iron  is  hot  enough,  and  the  pieces  now  sticbrng  ti^eiher,  aie 
carried  in  successive  piles  to  the  bar-drawing  cylinders,  to  be  coaverled  into  strong  barsi 
which  are  reckoned  of  middle  quality.  When  a  very  it iiigh  iron  is  wanted,  asfbr  anchor^ 
another  welding  and  rolling  muet  be  given.  In  tin  re-heating  ovens,  the  loss  is  from  8 
to  10  per  cent,  on  the  krge  bar  inm,  and  from  10  to  12  in  smaller  worii.  A  Ion  of  iron  con- 
fnmes  in  this  process  about  1150  lbs.  of  coaU. 

It  is  thought  by  many  that  a  purer  iron  is  obtained  by  subjecting  the  l>alls  as  they 
come  oat  of  the  puddling  fhmaee,  to  the  action  of  the  hammer  at  first,  than  to  the 
roughing  rollen  j  and  thai  by  the  latter  process  vitrified  specks  remain  in  the  metal,  which 
the  hammer  expels.  Hence,  in  some  works,  the  balls  are  first  woilced  under  the  fbrge- 
bammer ;  and  these  tiampmri  beiiuf  afterwards  heated  in  the  form  of  pies  or  cakes  idled 
over  each  other,  are  passed  trough  the  rongbing  rollers. 

Having  given  ample  details  coneeniiag  the  manufhclnrlng  processes  nsed  in  England 
(br  making  cast  iron,  h  maf  be  proper  to  sulQoin  a  few  obsnrvations  upon  its  chemical 
eonstilution.  It  has  been  gennally  believed  and  taught  that  the  dark  gray  cast  iron. 
No.  1  or  No.  2,  contains  more  earbon  than  the  while  coat  iron ;  and  that  the  superior 
quality  of  the  (Snmer  in  tenacity  and  Boftaess,  is  to  be  ascribed  to  that  excess.  Bat 
the  distinguished  German  metallurgist,  M.  Karsten,  in  his  inatruetive  volnme,  "  Hand- 
buch  der  Gisenhiltlenhnnde,"  or  manual  of  the  art  of  stneltiag  iron  ores,  has  proved,  on 
the  contrary,  thai  the  while  cost  iron  contains  most  charcoal ;  that  this  substance  exist* 
In  it  in  a  state  of  combination  with  the  whole  body  of  the  iron ;  that  Ihe  foliated  or  Ib. 
mellar  while  cast  Iron  eontaias  as  mach  carbon  as  Iron  can  absorb  in  the  liquid  state;  and 
that  thisconstitutesaeompaundof  4  atoms  of  iron  combined  with  I  ofchBrcci«1,or  112-f-<| 
or  5}  per  cenl.j  whereas  the  dark  grayiiast  iron  contains  generally  fh>m3  to  4  pa 
cent.,  in  Ihe  state  of  plumbago  merely  dispersed  through  the  meMl.  He  has  farther 
confirmed  his  opinion,  by  causing  the  white  variety  to  pass  into  the  gray,  and  recipro- 
cally, llias,  dark  gray  east  metal  melted  and  suddenly  cooled,  gives  a  silvery  white 
metal,  hard  and  brittle.  On  the  olher  hand,  when  the  white  cost  iron  is  cooled  very 
slowly  after  fusion,  the  condition  of  the  carbon  In  it  changes,  and  a  dark  gray  cast  iron 
'  is  obtained.  These  phenomena  show  that  the  graphite  or  ^nmbago,  whieh  reqnires  a 
high  temperature  for  its  tbrmation,  eannot  be  prodneed  but  by  a  slow  coaling,  whieh  al- 
lowv  the  carbon  to  ag^omerate  itself  in  the  iron  in  the  state  of  graphite ;  while  uodera 
rapid  congelation,  the  carbon  remains  dissolved  in  the  mass,  and  prodnees  a  white  metaL 
Hence  we  may  nnderstand  how  each  successive  ibsion  oTdaii  grey  iron  hardens  and  whitens 
it,  thongh  in  contact  with  coke,  by  completing  that  chemical  dimolution  oT  the  carbon  <m 
'which  the  white  state  depends. 

fn  the  mannfhetnre  of  the  blackest  No.  I  cast  iron,  it  sometimes  happens  that  a  eon- 
riderable  quantity  of  a  gKstening  carburet  of  iron  appeara,  floating  on  the  top  of  Ihe 
metal  as  it  is  run  out  into  the  sand-mooids.  This  sutntanee  is  called  kiA  by  tht 
English  wcnitmen ;  and  it  oflbids  a  snre  twt  (^  the  good  state  of  the  furnace  wndqiuli^ 
«f  the  iron. 

The  most  remarkable  fkct  relative  to  Ihe  smelting  of  east  iron,  is  the  difference  of  pro- 
dncl  between  the  workings  of  the  eummer  and  the,wintEr  season,  though  all  the  materiala 
and  machinery  be  the  some.    In  fhet,  no  cold-blut  fttmoee  will  carry  so  great  a  btudv 
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in  tumier  m  In  vioter,  thai  ii,  aflM  Kt  gnkt  t  3)ra(h)et  of  MeteliiK  bnrM>  |BM  ■ 
ehaive  '<r  ore  vilh  Ihs  fane  quanlity  of  ooke.  Ttii  diSercaa  it  ondonklvillT  dni  lo  tha 
dilniei]  and  humid  itate  of  the  BlBospkeni  in  tlie  mna  smmi.  A  Tcrjr  Mcnpelent  jndg* 
oTthit  DiBtier,  Mates  the  dimiailtioii  in  nutmet  ■!  fnm  one  AM  to  one  Berenth,  lndepcft 
denll)'  of  ileterioratioB  of  qnalitjr. 

Some  of  Ibe  Ibiaga  izma,  partiealaiir  certain  SweiUeh  and  BnuJan  ban,  are  aa- 
poitrd  into  Grrat  Brilaia  ia  large  qnaatitirt,  and  at  pdcea  oncli  greater  tlian  Ihoae  tt 
the  £niliita  bars,  and  tbirrfore  the  modn  of  maaafaeturing  mch  eieellent  rndal  deafira 
eiaminatiun.  All  the  betf  Bnglish  eait  Meel,  indeed,  it  made  from  th«  hoop  L  iniii  fhxa 
Dannemon,  in  Swedon. 

The  prceettea  [mmed  ia  the  nDelting  woilll  of  tlM  Coalineot  hare  frequently  in  view 
to  obtain  from  the  ore  niatteabla  iron  direclly,  in  n  pore  or  nearlr  pare  Male.  The  fornaeea 
Mild  for  Ihii  rurpOK  are  of  two  binds,  called  in  Fnnob,  1.  i'raz  d*  Lanpa,  or  Ftrgm 
Calaltut  I  and  S.  FommtaiLi    pHa,  or  Forga  JUtmmmiu. 

In  tbe  Catalan,  or  French  melbod,  the  ore  pmitulf  roattcd  in  a  kiln  ii  aHerwaidt 
ttronRly  toireEi-d  in  tbe  forge  brfore  the  tmrlling  begins  i  operation*  vhich  follow  ia 
imisedute  ■ueeenion.  One  treMed  in  thia  iray  ahouM  be  Tcry  fosBile  and  Tcry  rich ; 
tnch  a*  black  oiyde  of  iron,  bemalitea,  and  ciilaia  apalboae  iron  ore*.      From  IM 

Cof  ore,  50  of  mMallic  iron  bave  been  rracnrad,  bvt  Ibe  ftvenge  p««da«t  it  3A. 
[braacea  emplored  are  rectangnkr  heartba,  JIgt,  Bllf  and  811,  tbe  vatet-Utnring 
810 


machine  being  employed  lo  giTs  the  blait.  See  McTALLoaaT.  Thero  an  lluaa 
niieliei  tf  Ibii  forge ;  the  Calalan,  tbe  Navarrese,  and  Ihe  BiKayan.  The  dimentjona 
of  the  Grtt,  the  one  moat  generally  employetl,  are  at  followi  i  21  inehea  long,  in  the 
duecLion  ji  /tfif-  81 1 1  IR^  broad,  at  [be  bottom  of  tbe  heartb  or  imud,  in  the  line 
«b;  and  17  inches  deep,yl«.S10.  Tbe  tuyere,  f  p,  is  placed  9^  inches  above  tbe  boUon^ 
BO  that  it!  axil  is  directed  towardi  the  oppoaile  aide,  about  2  inches  above  tbe  bottom. 
But  i(  must  br  moveable,  aa  iti  inclinatioa  needs  to  be  cbanged,  according  to  the  stage 
oT  the  OFcrmlion,  or  the  quanlily  of  tbe  ores.  It  is  onca  n^ed  t>r  lovered  vitb  peOeta 
of  clay;  and  even  wilb  a  graduated  circle,  for  the  workmen  make  a  great  mystery  •£ 
this  maltfr,  Tbe  hearth  ii  lined  with  a  layer  (J*  frruftu  (loam  and  charcoal  doat 
Worked  logether),  and  the  ore  aAer  being  roMted  is  tifled  i  the  tmall  powder  being  aM 
aside  lo  be  used  in  tbe  coarse  of  tbe  operalion.  The  ore  it  piled  up  on  tbe  aide  opposite 
(o  Ihe  blast  In  a  sharp  saddle  ridgi^  and  it  oecupiei  one  third  of  the  (\imace.  la  Ibe  r«- 
muning  space  of  two  thirds,  the  charcoal  t)  put.  To  aolidify  tbe  tmall  ore  oa  tbe  hean^ 
it  is  covered  wiib  moist  ciniien  mlied  witb  clay. 

The  £rc  ii  urgpd  with  loodenaiDa  dniing  Ihe  firet  two  houn,  tbe  workman  being 
ooatinually  employed  in  prewing  down  mcoe  charoaal  as  tbe  former  supply  bniaa 
away,  to  at  to  keep  tbe  tpace  full,  and  prevent  the  ore  Son  erumUing  down.  By. a 
blast  to  lenperad  al  the  beginning,  tbe  ore  gelt  well  calcined,  nod  partially  reduced  in 
.  Ifce  way  of  cementatioa.  But  aRcr  Iwo  bouia,  the  f\ilt  force  of  Ihe  air  it  given) 
at  which  period  Ihe  fntion  ought  lo  commence.  It  h  eaty  to  tee  whether  tbe  torro-  - 
Action  be  sufficiently  advaaeed,  by  the  ntpect  of  the  Aune,  as  well  at  of  tbe  or^ 
whieb  becomes  tpoagy  or  caverooat;  nnd  the  workman  now  complelea  the  f^sioa,  kf 
drtaehing  Ihe  piece*  of  ore  ttaei  the  botton,  aad  placing  Ibem  in  front  of  Ibe  luyem. 
When  the  fine  siAinga  ore  aAerwardt  ibrowa  upon  the  ton  t^ey  tonst  be  vratcrad, 
to  pieveat  their  being  blown  away,  and  lo  keep  Uiem  rvcnly  spread  over  the  whole 
turface  of  the  lii;bt  fuel.  They  inerease  Ihe  qunnlily  of  the  products,  and  give  a  pnqw 
Aiaibility  to  Ibe  scorim.  When  tbe  tcoriK  are  fitcid,  Ibe  qaaatity  <if  tiflingi  mnst  ba 
diminished;  butifthin,  they  mutt  be  inoreased.  The  esceat  of  flag  is  allowed  lo  ran  ttf 
by  the  Mo  or  float  bole.  The  proceat  lastt  from  five  to  six  bourt,  aAer  which  Ihe  past; 
Mia«a  is  taken  oat,  and  placed  under  a  hammer  lo  be  cat  into  lumps,  wbicb  are  aftarwarda 
fiirged  into  bars. 

Each  matt  presents  a  mixed  variety  Dt  iron  and  steel ;  is  proportioaa  whid  anr 
be  modified  at  pleasnre  i  for  by  ttaiog^mnrJi  of  tbe  siflings,  and  DHJcing  the  tuyere  dv 
towaHs  Ihe  tole  of  Ihe  hearth,  rob  it' Iha  chief  ^vdoctg  btAlT  the  orcfation  be  cob 
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lieted  iilowlr,  irilh  a  hmB  qimntilr  of  tifUngt,  and  m  npruicd  tvjin,  the  qiMnUtr 
«!'  steel  ii  more  cooEidenhle.  Thjs  primitive  procoa  is  Taranblr  spoken  at  by  M. 
Bnmsniut.  Tbe  weight  of  the  lump  or  metal  nriei  Irom  200  Co  40O  ponnds,  Aa  tb« 
eoiununption  of  ehircoal  it  very  great,  BmoiiaUng  ia  the  Palalinale  or  Bbeinkreii  to 
■even  times  the  weight  oT  iron  obtained,  though  in  Ihe  Pyrenees  it  is  only  thrice,  the 
Catalan  foife  can  be  pro^bl;  afflplofed  only  where  wood  ia  ozceedingl;  cheap  and 


The  t'oitmtmx  apQct  of  the  Fieach,  or  sr«Kfe«^cn  orthe  GHnant,  retembles^;.  gS( 
iCovraa) ;  Iho  tOTere  (not  diown  there;  hariMi  a  dip  towards  the  bottom  of  the  tiearlh, 
.  where  the  smelted  matter  eolleeta.  When  the  opention  ii  GniEbed,  that  is,  at  least 
floce  ia  every  24  'boon,  one  of  the  aides  of  Ihe  health  must  be  demolished,  to  take 
out  the  pasty  nuus  of  iron,  more  or  lees  pure.  This  rontace  holds  a  middle  place  in  Ihs 
neatmeat  i^  iron,  between  the  Catalan  Jbige  and  the  cast-iron  Jioa-ojai,  aw  hijth-blaKt 
tainmta.  Ihe  ifadco/m  are  from  10  to  16  feel  high,  and  about  3  feet  in  diameter  at 
Oie  health.  Moat  usoally  there  is  only  one  aperture  for  tbe  layire  and  for  working) 
with  a  smoll'one  for  Ihe  eacepe  of  the  slag  i  on  which  aecoimt,  the  betlowt  are  removed 
la  make  way  for  the  lifting  oat  of  tbe  lump  of  metal,  which  is  done  Ihroagh  an  opening 
left  on  n.  level  with  Ihe  sole,  tempoiari]]'  elOEcd  with  bricks  and  potters'  clay,  while  the 

This  outlet  bcii^  dosed,  and  the  fUnaee  Ailed  with  charcoal,  fire  is  kindled  at  tlw 
bottom.  Whenever  the  whole  is  in  combustion,  tbe  roasted  ore  is  intnidnced  at  the  top 
in  alternate  charges  with  charooal,  till  the  proper  qnantHy  ha*  been  iiitniduced.  Ihe  ore 
falls  down  g  and  whenever  il  comes  opposite  to  the  toyere  the  slag  be^ios  lo  Sow,  and  the 
iron  drops  down  and  eolleeta  at  the  bottom  of  the  hearth  into  the  mass  or  liU'k  ;  and  ia 
proportioQ  as  this  mass  increases,  the  Jloa-holt  for  the  slag  and  the  tuyere  is  raised 
lumber.  When  the  qaaatity  of  iron  aceumtUated  iu  the  hcorlh  is  jodged  to  be  sufficic^. 
Ihe  bellows  are  stopped,  the  scoriK  arc  laksd  off,  the  little  brick  wall  is  taken  down,  ana 
the  mass  of  iroo  is  removed  by  rakes  and  tongs.  I'his  mass  is  then  flattened  under  the 
hammer,  into  a  cake  from  3  to  4  iDchee  thick,  and  is  cat  into  two  lumps,  which  are  sab> 
milled  lo  a  new  operation  i  where  il  is  treal«]  in  a  peculiar  refinery,  lined  with  charcoal 
Waiqut,  and  el[iaf(ed  to  a  nearly  horizoulal  blast.  The  above  mans,  eeized  in  the  jaws 
if  a  powerful  longs,  i*  heated  before  Ihe  luy^rej  a  portion  of  the  metal  {lowsdown  to  the 
bottom  of  the  hesrth,  loses  its  carbon  in  a  Uuh  of  rich  slafi  or  fased  oxydes,  and  fonni 
thereby  a  mass  of  iron  thoroughly  refined.  The  portion  that  remains  in  the  longs  far- 
Dishes  slect,  which  is  drawn  out  into  bar*. 

J'hia  process  is  employed  in  Camiola  for  smelting  a  granular  ojyde  of  iron.  The  tnaai 
oi:t<*ck  amounts  to  from  15  to  20  hundred  weight,  afW  each  operation  of  24  boon. 
Eigtt  strongmen  are  reqaired  to  lift  it  out,  and  lo  carry  it  under  a  Ian;e  hammer,  where 
it  is  cut  iuto  piecea  of  about  1  ewL  each.  These  are  aAerwanls  reSned  and  drawn  into 
bars  OS  above  described.  These  lUrnaees  are  now  almost  generally  abandoned  on  the 
Continent,  in  favor  of  chaTeoal  \tgA  or  btatt  furiUKu, 

Fif.  S8G  reprenenlB  a  thaehlo/tii  (hnl  without  the  tuyere,  which  may  be  supposed  to  be 
in  the  usual  place),  and  is,  like  all  the  continental  Uimli  Fnrntaiu,  remarkatlc  for  th« 
excessive  thickness  of  its  masonry.  The  charge  is  put  in  at  the  throot,  near  the  Bummit 
of  Ihe  oclaiooal  or  square  concavity,  for  they  are  made  of  both  forms.  At  Ihe  bottom 
of  the  hearth  there  is  a  dam-stone  with  its  plale,  for  permitting  Ihe  overflow  of  the  slag, 
while  il  couilneii  the  subjacent  fluid  metal ;  as  well  as  a  lymp-stone  with  its  plate,  whie^ 
form*  tbe  key  to  the  front  of  the  hearth  {  the  boshes  are  a  wide  Ainnel,  almost  Sat,  to 
obstruct  the  easy  descent  of  the  ehar^es,  wherel^  the  smelting  with  charcoal  would  pnv 
ceed  lot  rapidly.  The  bottom  of  the  beorlh  is  constructed  of  two  large  stones,  and 
the  hinuE.  pari  of  one  ^eat  stooe,  called  in  German,  nidri'tn  (black  stone),  which  tbe 
French  have  corrupted  into  ruiliue.  ,  In  other  eooatries  of  the  Continent,  the  boshesare 
fVeqnenlly  a  good  deal  more  tapered  downwards,  and  the  hearth  is  larger  thnn  her«  rep- 
reienied.  The  refractory  nature  of  the  Horti  iron  ore*  is  the  reaeon  assigned  for  this 
peculiarity. 

In  Sweden  there  are  blast-rumoces,  tdtatktoftn,  33  feel  in  height,  neaBured  fVom  the 
boshes  above  the  line  of  Ibe  hearth,  or  cmief.  Their  cavity  has  the  Ibrm  of  an  elonga 
tvl  ellipse,  whose  small  diameter  is  6  feet  across,  at  a  height  of  14  ftet  above  Ihe  bottom 
»f  the  hearth  1  hence,  at  this  part,  the  interior  space  conslitates  a  belly,  eorreipoDding 
with  Ihe  upper  pan  of  the  hothes.  In  other  respects,  Ihe  details  of  the  construction  rf 
the  Swedish  fumaeea  reseaible  the  onp  figured  above.  Marcher  relates  thai  a  furnace  ot 
that  kind,  wboae  height  was  only  30  feet,  in  which  brown  hydrate  ol  iron  {htmatUt)  was 
smelted,  yieliJed  47  per  caU.  in  cast-iron,  at  the  rale  of  5  hundred  weight  a  day,  or  34 
hundred  weight  one  week  afler  another;  and  that  in  the  production  ot  100  pounds  <if 
east-iron,  1,''0  pounds  of  charcoal  were  coiksamcd.  That  fHrnace  was  walked  with  fbig* 
bellowfc,  mounted  with  leather. 
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Tie  decubimliiiD  t€  aut-iran  ii  merdr  ■  lettontion  of  the  caitoa  to  lie  mrfteB,  n 
tncii^  inTcnelf  llie  nsw  progreBiiTe  ileps  ai  hmd  carried  it  into  the  intcrioT  dunnf  Un 
tueltingof  then*.  ThcMTgenDfihe  air,  acting  flrtt  at  llie  nufaoe  erf' ibc  on iKti^ 
Dpon  iIk  carboD  whicb  it  tindt  Itiete,  born*  it  i  ft«Eh  eliti«oaI,  ooting  Tttn  Ibe  iitcrior, 
eomfi  IbrD  to  octnitf  tbe  place  of  what  had  been  diaripaled ;  till,  finally,  the  whole  eu- 
boD  i*  mntfernd  thaa  the  eentre  tn  the  aarAce,  and  it  there  conTcrted  into  either  or- 
bonie  acid  gas,  or  oiyde  of  carbon ;  for  no  direct  eipeiiment  hM  hitherto  proved  wUek 
tt  thcK  i*  the  preciie  pttidnet  of  thii  combnation. 

Thi«  diffusibilit]'  of  carbon  through  tbe  whole  maa«  of  iron  eoaetitnlet  a  moreiieni  b^ 
means  of  which  cntt-inHi  may  be  refined  even  without  nndeigoing  faBion,  ai  ia  praTtd  in 
a  mnllilude  of  phenomena.  Everr  workman  has  obterred  that  Meel  Iobm  a  porlioa  d 
iti  iteetjr  propertie*  eTery  time  it  i*  heated  in  contaet  with  air. 

On  the  above  principle,  eait-tron  may  be  refined  at  one  operation.  Three  kindi  i^  ira 
are  inaeeptible  <i  thii  eoatinoont  proeeaai — I.  The  ■peckled  catl-Jron,  which  oontuu 
■oeh  a  proportion  of  oinen  and  carbon  aa  with  the  oxygen  of  the  air  and  the  tuina  ri 
the  fuel  may  produce  tnlfieiMit  and  ecmplete  catsration,  but  nothing  in  exeew  i.  Tbe 
dark  gray  eail-iroa.  3.  The  while  caat-iron.  The  nanre  of  the  crude  melai  reqnirei 
f  arialioni.  both  in  the  fbmu  of  the  farnaceB,  and  in  the  manipolaticmi. 

Indeed,  malleable  iron  may  be  obtained  ilireetly  from  the  orei  by  one  fiisioiu  Thit 
ittide  of  working  ia  prtutiaed  in  the  Pyreoeea  to  a  considerable  extent.  All  the  cm  of 
Iron  are  not  adapted  fbr  thii  operation.  Thoie  in  which  the  metallic  oxyde  is  mixed  with 
mnch  earlby  matter,  do  not  answer  well  i  but  thote  eompoaed  of  the  pare  black  n-,  ^ 
red  Diyde,  and  carbonate,  eueceed  much  better.  To  extract  the  metal  from  such  orei,  it 
ia  nimeienl  to  expoae  them  to  a  high  temperatnre,  in  contact  either  with  charaal,!* 
with  earbonaceons  gaaea;  the  metallic  oxyde  Is  speedily  rednced.  But  when  Mreni 
earllit  are  present,  these  tend  continaally,  dnring  the  vitrification  which  they  suffer,  to 
retain  in  their  vitreons  maai  the  nnrednecd  oiyde  of  iron.  Were  tuch  earthy  or«i,  u 
sir  iiwutonei^  to  be  pot  into  the  low  fVinMtcea  called  Calolan,  Ihrough  ^^eh  the  diarpt 
pMa  with  great  rapidity,  aad  in  which  the  contact  with  the  fuel  is  merely  momentuy, 
there  would  be  (bond  in  the  cracible  oi  hearth  merely  a  rich  metallic  gla«s,  instead  of  i 
lamp  of  meliL 

In  smelting  and  refining  by  a  eontinnons  operation,  three  different  stagn  may  be  dis- 
tinfaished  i  1.  Tbe  ntaating  of  the  ore  to  expel  the  inlphnr,  whieh  wonid  be  Ira 
easily  aeparated  aAcrwards.  The  roasting  disupates  likewise  the  water,  the  carbonic 
acid,  and  any  other  volatile  nibstancet  which  the  mineral*  mny  contain.  2.  Tbe  deoiy- 
diiement  aod  rednctloo  to  metal  by  exposure  to  chaieoal  or  earbtireted  vapora.  3.  The 
melting,  ^gintination,  and  refining  of  the  metal  to  fit  il  fbr  the  heavy  hammers  whne 
it  gets  nerve.  There  are  several  JWge*  In  which  thne  three  operatioDB  seem  to  be  ten 
founded  into  a  single  one,  becanse,  althongh  still  tueeetdve,  they  are  practised  st  ost 
single  heating  without  intcmiption.  In  other  forges,  the  processei  are  performed  sepa- 
rately, or  an  inierral  elapaes  between  each  stage  of  the  work.  Three  syvtong  of  this 
kind  arc  known  to  exist : — 1.  The  Conican  method  g  S.  The  Catalan  with  wood  eluu- 
eoal ;  and  3.  The  Catalan  with  coke. 

Tbe  furaacet  of  Corsica  are  ■  kind  <^  semieircolar  basins,  IB  inches  in  diameter,  and 
6  inches  deep.  Theae  are  excavated  in  an  area,  cv  a  small  elevation  of  masonry,  B  or  10 
ftet  long  by  S  or  6  broad,  and  covered  In  with  a  chimney.  This  area  is  quite  similsr  to 
^t  of  the  ordinary  hearths  of  our  blast-fhmaces. 

The  tny^re  standi  5  or  6  inches  above  the  bann,  and  baa  b  slight  inclination  down- 
wards. In  Corsica,  and  the  whole  portion  of  Italy  adjoining  the  Mediierrmnean  shom, 
the  iron  ore  is  an  oxyde  similar  to  the  specnlar  ore  of  the  Isle  d  Elba,  litis  ore  eon- 
taint  a  tittle  water,  tome  carbonic  acid,  occasionaDy  pyrites,  but  in  smidl  qntntily.  B^ 
fbre  deoxydiiiDg  the  ore,  il  ii  requisite  to  expel  the  water  and  carbonic  add  coDthisd 
with  the  oxyde,  as  well  as  the  sulphur  of  the  pyrites. 

Ttie  operations  of  roasting,  reduction,  fbtiou,  and  agglutination,  are  exetntcd  in  the 
same  furnace,  miese  are  indeed  divided  into  two  stages,  but  the  tme  is  a  continuatica 
of  the  other.'  In  the  first,  the  two  primary  operations  are  performed  at  once ;— the 
redacttw  of  a  portion  of  the  roasted  ore  is  began  at  the  same  time  that  a  portion  d 
the  raw  ore  is  roasted  :  these  two  substances  are  aflerwards  separated.  In  the  second 
stage,  the  dcoiydixement  ot  the  metal  is  eontirined,  which  bad  begun  in  the  precedisf 
flage  I  it  is  thea  melted  and  agglutinated,  so  as  to  form  a  baS  to  bs  Bubmilled  to  Ihi 
thrge-hammer. 

The  roasted  pieces  are  broken  down  to  the  use  at  nuts,  to  make  the  rednctiaa  of  the 
■letal  easier.  In  executing  the  first  step,  the  basin  and  area  of  the  (hmaee  must  ti 
Iteed  with  a  broKjiu  of  ehai«oal  dust,  3,  4,  or  even  6  inches  thidt :  over  this  bmtja  a 
Monnd  it  raised  with  lampe  of  charcoal,  very  bard,  and  4  or  6  inches  high.  A  seni- 
drde  is  fbnned  round  the  tuyere,  the  irmer  radius  of  which  It  0  or  6  inches.  Iliii  nasi 
of  charcoal  ia  next  tnirouoded  with  another  pHe  of  the  roasted  and  broken  orei^  ^t^ 
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■nt  be  eon*>d  wVk  d«rcc«l  diut.  7%a  iriieb  b  mitdnad  witt  luge  bkdn  «f  t)« 
nw  we,  whid  flnm  exUnall;  a  third  mlL 

n«ae  UvacfOeeof  chuGoaL-with  rooted  ukd  nnnaaled  on,  en  imiMdin  thieeme. 
emiTe  bcdt,  eacb  7  tedm  thick  i  they  ire  (eparated  frm  each  othv  by  KUrwof  char, 
coal  doM  at  abaot  an  ineb,  wbieh  make*  the  whole  24  indief  high.  Thi*  ia  afienraidi 
wrend  orerwhha  tUekeeatorponndfdehareooL 

The  Uoda  of  raw  ore  which  compcae  the  oniwaid  wbU  hm  a  dope  |  the  Urger  and 
muimn  pneea  an  at  die  bottoai,  and  the  RBsUer  in  the  upper  part.  The  large  tiktcka 
are  tank  very  Armly  into  the  charcoal  dust,  to  enable  tbam  better  to  reaict  the  preasorB 


wooden  rods,  lot  it  ihonld  afiect  the  building ;  bat  when  the  heat  beemneb  it 
lot  the  workmen  to  cone  m  Dear  the  hearth,  a  Umg  Iron  rake  i«  employed  for  the  pnr- 
poM.  At  theendof  abont  ahoTO,  the  two|gocwwtof  Toa«tingandrednetionareciM»i 
nooly  Inished:  then  the  raw  ore  no  longer  tahalea  any  ftiiMt,uid  the  routed  ore,  being 
wAened,  nnitea  bto  lamp*  more  or  leia  cobvent. 

The  woifanan  now  lanovee  the  bbclu  oT  roasted  we  wbiiA  form  the  onter  caiii% 
mdi  them  to  the  ^ot  where  diey  are  to  be  hcdten  into  onall  pieeea,  and  pnllt  down  \im 
IruMM  (nnall  diarcoal)  which  nuroBDdt  tke  maaa  of  redneed  ore. 

Tne  tecond  operation  ii  exeeated  by  cleaning  Ibe  baw,  remoTing  the  Blngi,  corering 
the  baiin  anew  with  !  w  3  Inaqne*  (eoata  ft  ponnded  charcoal),  and  pilinf  ap  to  the 
r^t  and  Ihe  left,  two  heap*  of  fharcoal  dnit.  Into  the  interval  belween  thete  conical 
pUet  two  or  three  baiketa  of  charcoal  are  cut,  and  on  ito  top  aoiae  cakea  of  the  redneed 
erode  metal  being  laid,  the  Uatt  ii  reinmed.  The  odiei,  u  they  heat,  nndergo  a  lort 
ef  Hqaatioii,  or  aweatEng,  by  the  actioa  tt  the  earthy  ^uaet  on  the  auredneed  bled 
nyde  present  Very  Aiaible  dags  low  down  Orou^  Ihe  man )  and  the  Inm,  redoeed 
andmehedtpaaMsfiMlIythraagb  theeoal^andlUli  into  the  ak^  faaHB  bdow.  Totha 
Inrt  parcel  e(  eaket,  otheia  are  added  in  neeeaioB.  In  proportioB  ai  tbe  ilaga  pn> 
eeedmg  ttim  Ibeae  ram  down,  aid  the  BcHed  iroa  lUlf  to  Iha  bottUR,  the  thin  abg  it  r«a 
off  by  en  npper  orerflow  or  ehie  bole,  and  the  redneed  iron  kept  by  Ike  heal  ia  Ihe  putT 
eonditian,  remaiuinthebaaini  aU  iu  jMru  get  agdntinated,  forming  a  lofl  man,  which 
if  remored  by  mean*  v(  a  booked  pole  u  order  to  be  Ibiged.  Each  Inmp  or  Uoow  of 
■aUeaUe  iron  leqniiet  3  bean  and  a  half  for  U*  prodneiioB. 

The  iron  obtained  by  tUi  proceaa  it  b  genenl  kA,  very  malleable,  and  bol  Uttk 
ileely.  In  Corsica  foor  woAmen  are  emi^yed  at  one  forge.  Tbe  prodnee  of  their 
labor  ia  obIt  abonl  4  cwta.  of  iron  tcea  JO  cwta.  of  or))  ud  20  of  charcoal,  "'"bM 
with  wood  01  beech  and  eheatnnt.  Thon^  their  ore  eontaiiis  on  an  aTcrage  %fi  per  cent. 
*f  inw,  only  about  40  part*  are  extraetedi  erindng  a  ptodigloiia  waste,  which  remalna 
in  thealagB. 

Tbe  diftreaee  between  the  Conican  and  the  Catalonian  netlwda  eonsisto  in  the  lattn 
nNtatlBg  the  orenl  a  disliBet  openrtion,and  employing  •  wooad  one. in  Ihe  lednetioa, 
aggloliiation,  aad  refining  ot  the  metaL  In  the  Catahmian  krgia,  100  poaad*  of  iram 
are  obtained  from  300  pnmdaof  on  and  310  ponndaof  tbareoalt  bdbg  a  produce  of 
only  33  per  cenL  It  may  be  covelnded  (bat  these  ia  a  notable  km,  mnce  the  sparry  tro* 
ores,  which  are  thoae  prindpally  imeltEd,  oontain  on  an  average  ftom  64  to  06  per  cent, 
of  iron.  TheaBneore*,anieItadintlieeidimu7  bla*tlViinBee,pMdaeeabanl4&pet  0^^ 
•f  cast  iron. 

On  the  Continent,  iron  is  freqnently  reflnrd  &ran  the  eaat  metal  of  the  blast  far- 
VBcea  by  three  operation^  in  three  lUffetenl  waya.  bi  oae,  the  pig  being  mcUc^ 
with  aspetaioQ  of  water,  a  cake  ia  obiaiMd,  which  is  again  mfUed  in  order  to  fina 
a  second  cake.  This  being  treated  in  the  r^neiy  Are,  ia  then  wmked  into  a  Uomb.  Ia 
another  ayatoo,  the  pig  iron  ia  mdled  and  caM  into  platea  i  fluae  are  melted  anew  ia 
Older  10  obtain  erade  baUa,«hldi  areflaaHy  weakedinto  Uoona.  In  a  third  moded* 
aAnnhetnre,  the  pig-iron  lamelled  and  east  into  ilatea,  which  are  roaalcd,  and  Ibcn  atroai^ 
heated,  to  form  a  bloom. 

The  French  Riiible  ores,  soeh  as  the  sQieatea  of  iron,  are  -rery  tft  to  nnclt  Into  white 
astiron.  An  excess  of  Siue*,l^te)iarcaals,  too  stronga  blast,  prcdnee  the  sameretaha. 
A  sorcharge  ef  one  lAkh  dainigas  thelWiBee  and  afibrds  impon  slsg*  mlied  wia 
maeh  Iran,  too  npii  a  slope  in  the  boahea^  too  low  a  d^iee  of  heat,  and  too  great  CMk 
deaaatioa  of  Ihe  materials  In  (he  npper  pait  of  the  ftamiica  {  all  tend  also  to  produce  a 


Rf^  *«•,  Mid  i^  ftwtdra  Brnvi  Mrhtad  or  ddbitoT.  or  ^ni  It  rrtftlti  mi|  ^ih 
I  if  then  nrled  itoMTjIaM.  In  ■  Uinl  ■pecietd' while  CHtfaw  ««  oWencMiU  mck 
iMIre,  bat  111  «<rior  vnfM  npoa  Bi«r>  "t  iu  uunrc  b  miaUc  lu  rneWre  kM  bM 
wcliuiLt  MB|Mnd  la  Umi  «(  a  hraken  cheMo.  TUt  fmrkt;  ow«n  rtij  fnqntiu^ 
It  i«  a  wUw  cut  inn,  nadt  to  •  mi^m^  cf  «e  ia  Uw  (Unaee.  If  ika  «Uu  mIm  ' 
beeooMi  IcM  dear  aad  nuM  blolik,  iT  iu  rneun  be  MalMWd)  asd  cowaia*  a  pot  BUI 
■aplT  ipawi  or  air-edb,  tlw  aetal  take*  Ue  aameof  w»fa>jliiw,orf«aArjhu.  tkt 
wUurt  metal  eaano*  ba  CMplor«<t  for  eaatiag.    Wkea  Ike  wUta  ii  nisad  wilk  U*  |i^ 


oiuo*  ta  tke  Hatti.  Tko  e 
(■  Iha  oeifhboikaad  of  Elhingende.  ^.  Sit  »  an  ckTaluaor  lUlfiviIc.  oiilka 
TCAiKfT  bwth,  fnfUti  witk  two  pain  of  beUoA.  Fig.  811  it  a  nnkal  MdMa, 
Amnaf  paitlenlarl)'  Ike  eaattnctiaa  cf  tke  crndble  or  ktaitk  in  tke  idaen  A"!*  »< 
ciaaBO*eT«hotw«Ur«heeI,whiek()*Manall«>al«  impoUH  la  Ike  two  beUon  •  t 
bf  taaa  of  tka  rerolrinf  tkaA  c,  ud  tke  eaoi  or  lappela  d/tg. 

n,  tke  keaMli,  b  Uaed  -mbk  eaat  inn  plate*.  Tknivjk  tke  pipe  I,  eoU  water  vrnj  k* 
tatrodaced,  aader  Ike  bottMB  plate  m,  to  oda  to  kerp  down,  wkea  neeeaarr,  (he  un- 
peitf ore  «r  the  endUe,  and ft^Uute  tke  •oUdiBealuu  of  ikeln^or  Mom.  Aaarifai 
a,  fin-  S'Si  >tl>  ealled  the  Mo  (lata  bole),  aUow*  the  melted  tlag  or  eiadci  to  Is* 
■ff  (Vom  (he  niiaea  oT  the  nwlted  metaL  Tko  eopper  pipootMae  piece  p,  Jig.  SII, 
eoadaeti  tbe  Uaat  of  both  beUowt  lalo  tke  keank,  at  ikawv  Utx,Jlg.  Bit,  aad  s  (  a 
fig-  »"■ 


diarcaal,  apoa  iba  tide  oppoidla  (o  tka  tnrirB  x,  figt  8LS,  Sit,  Iobii  pin  af  cad  iraa  an 
laid  with  ikeir  endi  alopuig  dawawaida.  and  arc  drawa  Torwaidt  aancaaiielr  inio  ibt 
baaiih  bj  a  booked  poktr,ao  that  the  oUfoitT  oTeack  ma;  be  tdanfcd  ialo  ibc  midtictf 
tte  Sie,  at  a  dlManee  of  8  or  8  iaebet  fron  the  Booik  oTtke  tar^n.  Tbe  woriimaa  jk^ 
aaedt  b  thit  war,  till  be  kaa  m«tie4  exmigk  cT  aielal  (o  Ibnn  a  JmjM,  Tba  cMt  iraa,  «a 
matting,  Ult  down  in  dco^  to  tke  bouonicdlbebianb  I  being  eo*ei«db7  the  AnediUn 
m  Tili«e«u  matten  more  er  lota  loaded  witk  axrde  at  inm.  After  maniD;  them  dS  if 
Oe  ocUee  «,  ke  Iken  worki  tke  eaH  Iron  bf  powerfU  alining  witk  an  iron  rake  (rtivwd), 
IBIItlt  eoBTCttad  fata  a  mat*  oTa  pattr  etaaiweta. 

Daring  Ikii  opemion,  •  portion  oT  tbe  caitai  eoatained  In  Ike  eaM  Iron  comhiaca 
wUk  Ike  aUMWpkmeal  oirgea  mp|4ied  b;  Uie  beUowa,  and  patm  off  ia  tke  ihn  <( 
earboaieoirdeaadearbaaicacid.  Wkco  tke  lump  bcoafulatedeafficinatly,  the  worfciBi 
lanw  it  e*er  w  Ike  beaith,  then  InoRaaaa  tke  beat  k>  w  to  aKb  il  alVeib,  meaavkSa 
espeeinf  it  all  mud  to  tke  Matt,  ia  or^  to  eontote  tbe  renaloder  of  the  earboa,  tkil 
m,  lill'tke  iraa  kaa  beeooie  daotile,  or  idncd.  IT  one  ftuioa  tkoald  prove  inadeqoale  It 
thit  effect,  two  are  giren.  Befitre  tke  conclniiaD,  the  wnrVinaa  maa  off  a  taewtd 
Untna  of  fttraoaa  dag,  bat  at  a  Ugber  le?d,  to  Ikat  tome  of  it  BMr  icmain  apoa  ifa 
■elaL 

The  wdihl  cT  tack  a  top*  or  MoMH  it  about  S  ewta.,  Wng  tba  frodnet  of  3  ewtt.  tod 
^ofirif  iron;  thelottoTweiccht  b  tberefbreabont  EAptfeeM.  HI  poaadtaf  dwMd 
•re  eoniomed  Ibr  rrerr  100  poondt  cf  bar  iraa  obtained,  Tha  wbole  operatiaa  Ml 
■boot  B  hoara.  The  beUowa  are  Mopped  at  tooa  m  the  Moon  it  inrfr  I  Ibb  b  midl- 
OtHf  IranifnTed  to  a  firge  bamioer,  mch  at  it  repreoentod  flg.  Sit ;  tba  com  inm  bwi 
aT  which  wei^  8  oi  9  ewti.  The  btoom  u  greatly  eoodoMad  tbenbr,  nod  diMbattO 
Tke  tnmp  b  ikea  «TUed  br  Ika  htma* 


ntoN.  ivn 

MO  •  Abd  Into  4  or  S  pfeee«^«bicli«re  reheated,  od«  alter  ttti(rtherj[n  Ibe  mnereflnnr 
tn,  1b  order  to  be  Stttsi  bito  ban,  whJe  anotlier  pig  of  cast  Iroo  u.  laid  in  iU  place,  to 
prepare  for  Ike  ibrmatioa  of  a  aew  bloom.  The  above  process  U  called  b;  Ibe  German* 
Uamp-yViMftea,  or  lamp-refinin;.  It  diflers  TrDin  the  durdt-bndt-fnidtm,  because  in  the 
latter,  the  tump  U  not  timed  over  in  mass,  but  is  broken,  and  expoaed  in  separate  piece* 
■oecesaiTely  to  the  refining  power  of  theblut  near  the  tuf^.  The  French  caH  this  aji 
fsofC  fiir  poHiou ;  it  is  nneb  lighter  work  than  the  other. 

'ne  qniiity  of  the  iron  is  tried  ia  Tarious  wajii  at  fir«t,  ^  raiting  a  bar  b;  one  end, 
with  the  two  handt  over  one's  head,  and  brianns  i(  fordUf  down  to  ttrilte  acros*  a  nar- 
row auTil  at  iu  centre  of  percnssion,  or  one  third  from  the  other  extremity  of  the  bar  j  aAer 
wliieb  it  may  be  bent  backwanli  and  forwanlt  at  (he  pbtce  of  percmsion  teverol  timet; 
2.  a  heaTj  bar  may  be  laid  obliquely  orer  props  near  its  end,  and  struck  strongly  with  a 
hammer  with  a  narrow  pane,  to  at  to  cnrre  it  in  opposite  directions ;  or  wbBe  heated 
lo  redness,  they  may  be  kneed  baekwaids  and  forwaiilt  at  the  tame  tpot,  on  the  edge  of 
the  snvil.  Tlut  is  a  serere  trial,  which  the  hoop  L,  Swedish  iron,  bean  sDrprisin^;, 
•millinf  as  it  it  hammered,  a  photphoric  odor,  pecnliar  (o  it  and  to  the  bar  it.jn  of 
Dlrerstorte,  whieb  also  resemble*  it,  in  (bmithin;  a  good  steeL  The  forging  of  a  horsft. 
dioe  is  reckoned  a  good  erilerioD  of  the  quality  of  iron.  It*  freedom  from  flawi  i* 
ietected  by  the  atwve  mode*  j  and  its  linear  strength  may  >r  determined  by  suspending 
a  scale  to  the  lower  end  of  a  hard-drawn  wire,  of  a  given  sue,  and  adding  weights  till 
the  wire  breaki.  The  treatitet  of  Barlow  and  Tredgold  may  be  consulted  with  advaiw 
la^  on  the  metbod*  of  prorlug  the  strength  of  different  kinds  of  iron,  in  a  great  varieir 
of  clrcnmstanert. 

Steel  of  eeroentatioa,  or  blistered  steel  and  cait  iteel,  are  treated  nnder  the  article  9rKU_ 
Bot  since  in  the  conrersion  of  east  iron  into  wrought  iron,  by  a  very  slight  dilference  i> 
the  manipulations,  a  specie*  of  iteel  may  be  produoid  adled  ao^nrai  ituf,  I  thaJl  deaerOM 
Ihit  proeeas  here. 

F!k.  SI4  it  a  Tiew  of  the  eelebrated  tteel  Eroa  woiki,  called  Kanigshatle,  (fcHg'*:Atvt)t 
h  Upper  Silesia,  being  oike  of  the  beat  arrangeil  in  Oennany,  Cm  ""'''"a:  iton  osa  t^ 


■wansof  eoke.    The  ftont  thown  here  ia  about  400  En  glwh  feet  long,     •BaretwoUaat 

fltmacea.    A  third  blast  furnace,  all  like  the  English,  is  situated  to  the  Ml  ef  om  of  tb* 

loweit  b.    6  A  are  the  charging  towers.  Into  which  the  ore  is  raised  by  machinery  IVoa 

the  level  of  the  store-booset  I  I,  ap  lo  the  mouth  of  the  fhmsce*  aa  ;  ce  point  to  the 

positions  cfT  tite  boilen  of  the  two  steam  engines,  which  drive  two  cylinder  bellows  at  /. 

■  ■  B  B  are  arched  cellars  placed  below  the  store-houses  £  J,  for  containing  malerisls  and 

tools  neceasary  for  the  ettablithment. 

Fig;  eiO,  SIC,  are  vertical  sections  of  the  fbree  of  ESnigahQtte,  fbr  mabing  natural 

steel ;  fig.  810  being  drawn  In  the  line  a   a.  of 

7"*^*''"'^"*^    *"  theplan,j!g.  B11.    a  ii  the  bottom  of  the  hearlb, 

]  cunsittinK  of  a  flre-prouf  gritstone )  A  is  a  ipaca 

r  Bllcd  with   small    charcoal,  damped  with    water, 

J  T^    !■  nnder  which,  at  a,  in  j!g.  SIR,  is  a  bed  of  well 

^^ IsLj  -^M  rammed  clay ;  J  is  a  plate  of  east  iron,  which  lines 

^^^H^^^J  ^H  *'■*  "'dc  ^  fi'  hearth  called  rtickstein  (backttone) 

I^H^^HH^^^flj^Qigg^  in  Oermai^  and  corrupted  by  the  French  iato 
^H^^I^^^^^F^^^^  nufjat ;  /  is  the  plate  of  the  counter-blast  i  g  the 
^^■^*^^^^^^"  plate  of  the  side  of  the  luy£re;  behind,  upon  the 

Ikce  i,  the  flre-placc  or  hearth  it  only  6}  inchea  deep;  in  fh>nt  as  well  aa  upon  tlw 
lateral  faces,  it  i*  18  inche*  deep.  By  meant  of  a  motind  made  of  dry  charcoal,  the  pos- 
terior faced  it  raised  to  the  height  of  the  face /.  iijlg.  Sit.  is  the  flota-hole,  by  which 
the  sla^  are  ran  off  IVom  the  hearth  during  the  workini,  and  through  which,  by  removing 
•ome  bricks,  the  lump  of  steel  ia  taken  out  when  flBished. 

fclmare  pieee*ofca«t  iron,farconfining  the  fire  in  (VonI,  that  is,  towards  the  side  wbart 
the  woriimaa  i<land*|  o  it  Ibe  level  of  the  floor  of  the  woikti  p  a  copper  tuyere;  it  it 
liluated  4|  inchea  above  the  bottom  a,  tlopes  b  degrees  towards  It,  and  advances  4  iaebai 
into  the  hearth  or  fire-place,  where  ,it  pre«entt  an  oriSce,  one  half  inch  in  horizontal 
length,  and  one  inch  npandduwu;  gthenotepipeaoftwo  bellowi,  like  thuM  represented 


h4f.  Sl)l,aitd«Qdetfln*Bi|  Ike  roood  wUtee oT  euh «f  Ikn  witUi  IW  tnkc tajii 
«u  in^  in  dUoMler.    r  1*  the  Unld  or  lop  areli  oT  tbe  tiqrfae,  Iteneath  trhich  u  km  ttt 


H  KCtiin  (rf'tke  pig  of  cut  iron  onder  opemtioi 

For  Uw  pndnclioa  of  ulunl  iteel, «  wUte  eatt  inm  li  fntezitA,  which  cootaiu  liule 
cuboD,  which  does  kH  Sow  thin,  aH  wfaleh  bciog  CHDcnlcd  over  or  abovt  tti  utitl,  ftlJi 
doini  ■!  once  thnnifch  the  blul  to  tlte  bottom  oT  the  hetrth  in  the  state  </  HeeL  Wjih 
tbii  view,  a  Terr  flal  lire  ii  used ;  and  ihoulit  the  metal  ran  too  fluid.  Mine  nallealili 
lunpa  are  introduced  to  giie  the  mais  a  thieicer  paslf  cooiiHenee. 

U  the  naittial  iteel  be  suppoKd  lo  contain  loo  Utile  carbon,  which  u  »  rtxj  me  cue, 
the  metal  bath  covered  with  iu  cinder  ilag,  ii  diUcentlj  itiired  with  a  waidea  pale,  at  k 
oaj  KoeiK  a  lillle  of  the  more  higblj  carbureled  iron.  If  it  eonlaint  the  right  doK  <i 
eaiton,  the  earthjr  and  other  roreign  natten  are  made  praeieuiTelr  to  sweat  onl,  into  the 
■nperaatanl  ilag.  When  the  man  ii  fbnnd  hj  the  trial  of  a  sample  to  be  completelj  eo^ 
verte^  and  has  acquired  the  reiniflte  stiffiien,  it  is  lifted  out  oT  the  fornace,  l^  Ibe  opea- 
ii^  in  &0Dt,  snbjceWd  lo  the  forge  hammer,  and  drawn  into  ban.  In  Sweden,  the  oM 
faoa  pigs  are  healed  to  a  ehen7.ral,  and  in  this  itate  broken  to  pieces  nnder  the  hamma, 
before  ihey  are  exposed  in  the  sleel  furnace.  These  natural  steeU  are  moch  empkiicd  « 
the  CoUiacQt  in  malliog  agriculluml  implements,  on  acconni  at  their  ehcapnea*.  Hh 
natural  steel  ofStjrrin  is  reganled  as  ■  Tery  good  article. 

Wootc  is  a  natnial  steel  prepared  from  •  Wadi  ore  of  iron  In  HindoeUn,  ly  ■  pfocesi 
annlt^us  to  thai  of  the  Catalai  hearth,  but  still  simpler.  It  seems  to  contain  i  misiile 
portion  of  the  eombnstiUe  bases  of  alomias  and  silieB,  to  which  it*  peculiar  hirduN 
when  tempered  mar  possiblf  be  aacribed.  It  is  remarkable  fbr  the  propertj  of  sauuss 
a  ifairwiii  mrfkee,  br  ^n  action  of  dilute  sOlphnric  add,  after  it  has  been  focged  mi 
polished.  See  Diik*scus  and  Stikl. 
Ftf.  81B  it  the  German  fiirge.hammerj  to  the  led  ri"  l,i*the  ansof  theroUioq 
cam,  3,  3,  consisting  of  S  sidti, 
each  iiomtdara  itroag  brad  bat 
of  CMt  iron,  which  are  joiied  lo- 
gelher  to  make  the  octagon  vhnL 
4,  ft,  t,  are  cast  iroi  Uiuling  riap 
or  boop^  made  Auit  bf  wocden 
wedges.  ^  ft,  an  slandatdt  of  the 
fHme-woik  <,  J,  m,  in  which  tk 
helve  of  the  forg»«anuncr  has  ilt 
Ailczimi  near  >.  I,  the  tub  part 
of  the  ftame.  Another  cail  in* 
base  er  nAe  la  lecB  at  m.  si>s 
strong  slaT,  to  atrengthea  Uii 
Itame-wcrit.      A)    r  two  parsUel 

b«a  kaadi  and  wooden  helves,  t  is  theauTil,  a  TerrmaanTe  piece  i^easliivn,  (iiU>i 
Cod  of  aWtoKtlngbeam,  fbr  throwing  back  the  hammer  fhim  it  fceobly  bjreeoiL  ijii 
the  outline  of  the  water-wheel  which  drives  the  whole.  The  cstma  oc  tappets  are  ihan 
Btonnted  npon  the  wheel  6,  g,  0. 

Jtmlynt  of  imu. — Olfdized  snbstonces  caanol  exist  in  metallic  ircn,  and  the  fbidgs 
tnbstaneei  it  does  contain  are  present  In  anch  small  qaantities,  thai  it  is  somewhil 
iifflcnit  to  delennine  their  amount  The  moat  intricate  point  ii^  the  pn^ociJoii  of 
ewlMHi.  The  fVee  carbon,  which  is  present  only  in  p%j  cast  ban,  nar,  indeed,  be  deler- 
Mlned  neariT,  for  most  of  it  remains  after  solatioa  M  the  metal  in  aeida.  The  eomUiMd 
dareoal,  howerer,  change*  by  the  action  of  mniialie  acid  Into  gas  and  1^ )  nlphnik  seid 
ilio  oecanoDs  a  great  Ims  td"  carbon,  and  nitrie  acid  diMipatea  Q  almost  ontirelj.  Bihs 
nitre  or  chloride  of  silver  may  be  emidoyed  to  ascertain  the  amount  of  carbon  |  bnl  wka 
(he  iron  contains  ehramtam  and  mudi  jdioaphoins,  the  detwmluation  oT  the  enrboB  it  at- 
tended with  many  diffleultles. 

The  quantity^  snlphor  I*  always  so  mail,  that  It  can  scarcely  be  aseBtained  by  Ac 
weight  of  the  precipitate  of  sulphate  of  bairtes  fhim  the  solution  of  the  iron  ii  niln- 
mnrintie  add.    The  ir 

acetate  oTI 

•Uoiringl!   .     _ . 

ke  slowly  acted  upon  by  the  add.  Cast  iron  takes  Cnna  10  U  IC  days  to  dlssolvik  tfui 
ft«n  8  to  10,  and  malleable  iron  4  days.  Thereaidnum^ahUck  color  does  not  tntsis 
« trace  of  stdphnr. 

Pbosphonia  and  chromium  are  drtonuned  In  the  following  way.  Tbe  iron  mtA  it 
■bsolral  in  nitro^nriatic  add,  to  m^enate  those  two  bodies.  The  icdatiM  nml  It 
tfaporated  csntiondT  to  dryness  in  poredoin  capsoles,  sad  the  saline  najdunn  haul 


W  nAhm,  ±  Stfle  chteUe  of  tru  b  ivtatfliM^  and  tht  Tomtinaer  mrmHrt  tka 
nd-krawn  oxTde.  Tlii>  smtt  be  pilzed  with  thrice  iti  weight  of  orbontte  of  potadi, 
ud  filled  in  1.  ^Btiiiiim  craeiUe )  the  qnantitT  <^  inn  iieiag  from  40  to  60  gnuns  il 
ooM. 

The  miitore,  after  being:  acted  upon  by  boiling  water,  is  to  be  left  to  lettle,  lo  allow 
the  oiTde  to  be  depoaited,  fbr  h  i»  w  fine  ai  to  paa*  throagh  a  filler.  IT  the  inm  con- 
tained  naagaatae,  tUi  would  be  foimd  al  fint  In  the  alkaline  •olntionj  bnt  man>. 
gaaeae  eponlaBeaailr  aepknites  by  eipoaiire  to  the  air.  Tlie  allnliae  liqnot  miMt  be 
ntpenatnnted  with  nnriatie  acid,  and  en.pi»raled  to  diToes*.  The  liquor  actdnlated, 
aod  depavad  of  in  tiliea  by  Bltration,  ii  lo  be  taperaatnraied  with  aouDoniaj  when, 
the  alomina  will  ]H«cipilate  in  the  atnte  of  a  inbphoaphate.  When  the  liquor  it  now 
Mpenatnnted  with  acetic  add,  ud  then  treated  with  acetate  of  lead,  a  pvripitala 
<t  pboeiilule  of  lead  almoet  ahrar*  ftlla.  Then  ii  haidlr  a  bit  of  iron  to  be  tbtmd 
which  doe*  not  arntain  pboaphonia.  The  al^hUit  trace  of  chrome  i«  detected  bj  the 
ydlow  color  rf  the  lead  precipitate ;  if  thii  be  white  there  it  none  of  the  coloring  metal ' 

100  parts  of  the  prodintatcd  phoaphale  of  lead  contain,  aftCT  ealdnatiDa,  lft-4  parli  of  - 
phoaphorie  acid.  The  precipitate  ahonU  be  prerioaaly  wnihed  with  aeelie  acid,  and  thea^ 
with  water.    Theie  19-4  parts  emlain  8-&2S  parts  of  phoaphona, 

Caat  inn  (OHMtimei  contains  ealcioin  and  barium,  which  maj  be  detected  b;  tbeii' 
weKJoiawB  teagents,  oxalate  of  ammonia,  and  aultduiric  add.  In  maUeaUe  iron  Ihiijr- 
an  aeldom  or  nerer  preaent, 

ne  charcoal  Ibtind  in  the  reaiduam  of  the  nitio^anibtlc  s^tloa  ia  to  be  boned  awn 
mder  a  mafle.  The  sohition  itself  ebatains  along  with  iho  cojrda  i^  irim,  protoiTde  or 
manganese,  and  other  oxjdea,  aa  well  at  the  earths,  and  the  phosphraic  and  arsenk  aeida.' 
Tartaric  a^  Is  to  be  added  to  it,  till  no  fteeipitale  be  fbrmd  b;  sapenatuatian  with 
eaoMic  ammonia.  TbeammoniaealUqnormoat  betrsalad  wilbhrdtMolphnrelof  ammo* 
nin  aa  long  as  it  is  clonded,  then  thrown  npoa  a  filler.  The  precipilate  is  Mnallr  lorr 
Tohinunoaa,  and  most  be  well  washed.  The  Uqnor  wUeh  panes  throng  ia  to  be  Mt^ 
nded  with  morintie  acid,  to  decompose  all  the  sal|dtace<s. 

The  Bolation  ttill  contains  all  the  emths  aad  the  M^de  cf  titanism,  besidea  the  |Aaa. 
ploric  aeai.    Ills  to  be  ...  ...  _  .        , 

the  eaitonnceons  reaidua 


nhosphoms,  the  ashes  are  Strang  agiriatiMled.  They  ate  to  be  fttsid  at  abaadr 
dascriled  aloof  with  earbonate  of  potash,  and  Ihe  mate  is  M  be  treated  with  boamg 
water.  The  reaiihnnn  may  be  oamiMd  Gn  ailica,  lime,  Itairtes,  and  oirda  of  dtaahmi 
Hnriatic  acid  being  digested  on  it,  tbea  erapctaled  M  drjBuss,  and  tlte  Rsidanm  treated 
idtb  water,  will  leavB  the  siliea.  Caustic  ■imnnnia,  pmred  into  the  aolntion,  will  sepa- 
rate Ihe  alnmina,  if  an;  be  present,  and  the  oiTde  of  titanium  |  bnt  the  finaar.  alnuat 
amroccnn. 

Manfaaese  is  bat  sought  fbr  tqr  a  distlnet  operalian.  The  inn  mnat  b«  dianlnd 
at  the  heat  of  boiling  water,  in  nilnvmnriatic  add ;  and  tbe  solution,  when  Toy 
ooU,  is  to  be  treated  with  amaH  sneeewre  doses  of  sohition  of  carbonate  at  sm- 
Donia.  If  the  iron  has  been  oxydiied  to  a  mMJmwn,  and  if  the  liqnar  has  beea 
Boflicientiy  acid,  and  diluted  with  water,  it  will  retain  the  whole  of  the  iiiaiiijansss 
llis  process  is  at  good  as  that  bf  saccinale  of  ammonia,  irtiich  reqnires  many 


The  liqaor  it  often  tinged  reUow  by  carton,  sAer  it  has  ceased  to  a 
of  iron  ozrde.  As  hmo  at  litmai  paper  begins  to  be  Uned  by  carbom  ._  ._  _ 
tboold  ttof  ^ding  il ;  innnsdialdT  throw  ^  irtole  upon  n  fittei^  and  wash  ei 
with  c(dd  water.  What  passes  tbroagh  it  lo  be  ncnlridised  with  marialio  acid,  ana  « 
eentreted'b;  eTqxiatian.  It  ua;  eoatain,  besidea  imnganese,  some  Kme  sr  bsr^tes.  u 
skonld  tbenfbre  be  preeiiAaled  with  hydftnipharet  (£  ■"™™"|  tha  h|droaalplnBat  aC 
Muganese  should  be  eoUected,  dissolved  in  stnmg  mariatk  acid,  filtered,  and  treattd,  at 
abcdling  heat,  with  earbonate  of  potash.  Tbe  predpilalc,  wdl  washed  and  talriiwi^ 
contains,  in  100  parts,  72-76  parte  of  metallie  mangaaese. 

Tbe  tepper,  aiseaie,  lead,  tia,  bismalh,  antimony,  or  silrcr,  an  best  sepantcd  by  a 
stream  of  salpdnireled  hrdrogen  gat  passed  throiuih  the  stdntion  in  nilrtumuTatit  aeid, 
after  il  it  lai^f  diluted  with  waist.  The  pmcipilate  mart  be  e«atiouil|  toasted  in  « 
potcelaia  test,  to  bam  awaj  the  laige  qoaalilT  of  lalphnr  which  it  deposittd  ■■  cou- 
aequenee  of  the  conversion  of  the  peroiyde  of  iron  into  the  protoxyde.  If  nothing 
iCNuine  upoa  the  teat,  none  of  these  metals  is  pRsmL  If  a  rMiduon  be  obtained,  it 
must  be  disaolTcd  in  oitra-mnriatjo  add,  and  salgecled  to  examiaatJoB.  Bst,  in  tub 
mbtm,  salphor,  phosphonis,  siliam,  and  manganese,  are  the  chiaf  contaminatais  lOr 


lOH  IBON. 

in  <.\mi  TCMcIi,  «itli  Ue  addittoa  of  ■  grwt  deij  of  wuef,  and  a  ftw  dni)«  tr  nuMi 


Sncttte  inm  and  Mft  deel,  a*  wtO  u  wbite  cwt-inw  wfaieh  haa  Iwen  itadcnd  gray 
tr  HNSting,  whan  deconpcwed  fa;  chloride  of  aira,  afford  ■  teeliiib.br«wii  naattgntije 
chareoal,  aud  a  ]dimibagiDoat  lulMaace  fcHcciIt  liiDilitr  to  wkal  It  enncted  fran  &» 
Mne  kindi  of  icon,  bs  tolatioR  in  adds.  A  portion  of  Itu*  phunhago  it  alM  oarMtd 
iito  charcoal  <t  a  Uaeluih  brown  color,  b;  ihc  action  of  the  cUiaide.  BcMe  lliii 
^CBt  doaa  not  affiud  tlia  meant  of  obtaining  wfant  haa  beat  oOed  the  potj-earbaret,  tin 
It  luu  jaodnced  s  prerioni  decompotilloD.  Ual  we  obtain  it.  In  tbit  manner,  purer  inil  m 
greats  quanlllT  than  ve  could  bj  diiat^ving  the  meial  in  ihe  acidt.  The  onlj  Hbjeel 
oT  regret  ia,  that  we  poaaett  no  good  criterion  lor  jivlging  of  lbepi:«fieaa  of  Ihitaaatjijci) 


Oraf  catl  iron  Wtm,  besides  the  poly-carboret,  a  recidnnm  oT  plombago,  and  cuka 
lAiok  wai  not  ehemlcallj  combined  nriih  the  iron  i  while  tempered  Meel  and  while  cut 
iiCD  afford  morel;  a  blackish  brown  charcoal  ]  bnt  the  operation  ii  evtrcRielT  tbw  with 
the  latter  two  bodiei,  becatue  a  lajcr  of  dureoal  rorma  npon  Ibe  aar&ce,  whict  ^ 
tlneu  llicfa-  oxrdiionent.  For  tbia  ttaton  the  white  caat  Iron  omrIiI  to  be  pterimdj 
chaDged  into  Rial  bf  Aitioa  i«  a  erocibic  lined  with  cliareoal,belbre  being  la^eclidRi  the 
eUondeof  tilrer;  if  tbit  proceti  be  emrlnT**' for  teisprred  itee),  Ibe  awlnnMl  cailca 
becMM  bncIt  a  pdy-carbBRI.  It  wp--![<  hM  be  pcatlUe  to  operate  apon  mm  than 
Ugi«ini,whicb  RqoirelhMn  60  to  80  timet  tku qnaButr  «f  the eUoride,  aad  apnd 
af  15  dap  for  Iha  experiment. 

The  reaidnnn,  wUch  it  teparaUe  ftnm  the  attrer  onlj  by  mertnnknl  means,  iboaU  ka 
iriad  a  kmg  time  at  the  hsat  of  baQlng  water.  It  eoataint  almaal  ahraTi  inm  and  alica 
Afler  ill  weight  ia  aaeertaised,  il  it  to  ba  barned  in  a  cracihle  of  platinnai  till  the  ubti 
no  kngtr  change  Iheir  color,  aiid  are  not  irtiraeiable  hj  the  magnet.  Tbe  diffeteMC  ba- 
tweea  the  weigfala  of  the  dried  aadcakJBtdfetidnnmit  the  weight  eftke  chairoaL  Tbt 
ozi^of  iron  b  aAcrwaida  aeparated  ftou  Ibe  liliea  b;  muriatic  acid. 

la  operntinft  npon  gray  catt  trim,  we  abonU  ateataln  •eparaletr  tiie  prapcrtim  «f 
gnphits  or  phunbago^  and  that  of  Ike  combined  charcoaL  To  determine  Ike  Aratr, 
wediiMdTeataooadqDantitTaf  theeattiron  in  nitric  aeid,  with  a  Uule  nojialkt  tht 
rtaidBam,  wbieh  ia  gi^pUte,  it  teparated  ftom  the  atllca  and  the  comUned  arboa  ^  ibt 
BMioDafcaniliepotBih.  After  being  «athedaBditried,ilmntt be  weired.  Thewi^ 
af  llw  grapUle  obtained  being  dedseted  fina  the  qnantitT  of  eaihm  reeahina  Ikon  be  d« 

laaflbeled  by  tba  dkride  of  ait¥e^  tke  renaiDder  ia  tke  amoaat  of  ibe  thai 

'  ■donriN)*. 
'ing  moiiatle  acid,  we  eovid  ditalpale  at  once  the  combined  caAoa  |  bnl  6i 
Id  ba  inaxnel,  became  tba  hydrogen  ditcngaged  vonld  cbrt  <dl  a  pottioa  if 

Acovdlng  to  Kartten,  Htitbet^  ItUa  of  Ibe  qnantltiaa  of  carbon  eoMained  in  diftm 
""'"  -■---(  iaaHagether  uiotout.  II  giveano  axplanatiMi  win,  with  tt/mi 
wal,  caat  im  octNtiMe*  ■(  ime  lime  a  nn,  toft,  grwrahr  metal,  aii 
J  hard,  brittle  metal  in  tamdarbeeta.  Tte  ineanveueiaef  Hwhel^ 
■tatement  become*  mott  manifttt  when  we  tee  the  white  UmellaT  caai  iron  n^ed  in  a 
OMcibla  liatd  with  chaMoa),  take  ao  inereate  of  weight,  irtiUe  the  gra?  caat  iioa  tmled 
b  Um  MBte  war  beaomat  eoMUeraUr  beaTier. 

AnalTiiB  baa  never  detected  a  tmec  of  carbon  ■notttrtrf  «r  of  ;nr  hito  in  whitt  tail  boa, 
If  it  did  not  proceed  fhim  mal)  qnantitiet  of  tbe  grajr  mixed  with  it  i  wbSe  pctftet  giBT 
east  iron  niMt  ahnjra  a  mnch  amaller  qnaatitT  ef  carbon  nllered  by  canbinaliDi^  a*d« 
■ndtiiraaterqaaatitj  of  graphite.  Nei^er  kind  of  call  iron,  howerer,  betrnr*  the  pr» 
met  of  a»j  CKTgen,  Steel  affoidt  merelr  altered  carbon,  witboot  gimpbite  t  the  Mat 
IhiaghoUt  trneofcMlleableiraai  while  tbe  im  oblahted  by  fnaks  with  2ft  per  catt-tf 
aealet  of  iron  eonlaint  no  carbon  at  all, 

'  The  gntpUte  of  eett  Iron  ia  obtained  in  acalca  of  a  metallic  aapeet,  wbcttM  the  am- 
Uaed  CMtoB  it  obtaiaed  in  n  fine  powder,  ^ben  the  white  eaat  iron  hat  been  lotWd, 
and  becfi  gnj,  aad  it  a*  maOeaUe  a*  the  iane«  gray  can  iron,  it  aUU  aBada  no  gn- 
pUie  aa  the  tatter  doet,  thowh  in  appearance  both  ai«  alike.  Yei  in  ibeir  laaperiiM 
Aer  are  iliU  oaeBtiallr  dittimilaT. 

With  4}  per  cenL  of  carbon,  Ae  wUte  catt  Iioa  pretcrrei  ita  lamdlar  talnrei  W 
with  lett  carbim,  it  hccBiM  granular  and  of  n  gray  color,  gniwiq;  paler  at  tbe  dott 
of  MibM  it  diminiihed,  iriiUe  the  Betal,  aAcr  pawing  Ihmgb  aa  fadefeile  nanht 
af  gradatioiit,  beeomei  tteely  catt  Iron,  very  bud  tied,  toA  tted,  and  ticdy  wtotght 
im. 

n*  tteab of  tlM  fiege  and  the  eaat  ateda  enmiDad  trBaHli^nflMtd  bikflni 
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n  to  1)  per  ««t  of  uabimi  b  the  rteel  of  mncmatkm  (MiMered  ilnT),  he  iwm 
fiiandtkave  I|  aTcMrbaa.  Somewronght  bimt  which  ooghl  tocenuin  ne  chamttI,bold 
•■  moeh  ss  I  prr  cent,  and  Iher  then  ■pprowh  to  ileel  ia  natnre.  The  lofleBt  and  pnreM 
TOU  eo«Uia  Hill  0-3  per  eeal,  oT  carbon. 

The  quantity  of  graphite  whlcb  gnj  can-iron  conlaini,  lariet,  according  to  Kantea^ 
nperinenta,  l>om  3-57  to  8-76  per  ctnL )  bat  it  containg^  betide^  aame  eaiboD  in  a  elatv 
of  alteintion.  The  total  cooienU  ia  earboB  varied  Erom  3']B  to  4-69  per  cent.  Whes 
the  eongelalioD  sT  molted  iron  ii  trer;  flow,  the  carbon  tepantet,  prabablf  in  oonie< 
quenee  ef  il«  cryMallixinj  Ibrcc,  so  a*  to  Ibtm  a  gra;  eaat-iron  reidelo  with  pluuibagOh 
If  the  gnj  do  not  contain  aton  chat\xioJ  than  the  trtuie  from  which  it  ha*  been  formed, 
and  if  it  contain  the  eharcoal  ia  the  itale  of  mechanical  mixlnre,  then  It  can  bare  little 
or  none  ia  a  Uatc  of  eombinalioa,  even  uneh  less  than  what  some  stecU  contain.  Hence 
we  can  account  lor  aaKie  of  its  peculiariliei  in  reference  to  vhite  cast-iron ;  snch  as  its 
nannlar  toztare,  its  moderate  hantaess,  the  length  of  time  it  reqoires  to  teceive  anncaU 
Uf  colony  the  modiAealkiM  it  experiences  by  contact  of  air  at  elevated  lon^roratniet,  the 
Ugh  degree  of  heat  reqniaite  to  fuse  it,  its  liquidit]',  and  flnallr  it*  tendenc/  to  rnst  bj 
porosity,  mnch  faster  than  the  white  east<iron. 

We  Ihoa  tee  tkat  caHioo  may  combine  with  Iron  in  Mvetal  Bauiers  i  the;  the  gra* 
CMMran  isaminareofateelyiraaaadpliunbago)  that  the  white, rendered  gray  and  soA 
by  roaslinE^  is  a  eonponut  of  tteely  iron  aad  e  carborel  ^kon,  in  which  the  cwboo  pi»- 
dominates ;  and  thai  nntemperod  steel  is  in  the  same  predicament. 

For  the  following  analyee*  of  catt-ironi^  we  ate  indebted  to  UM.  Gay  Lnwsr  and 
Wilwin. 
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White  east  from  Siegen 

94-338 
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0-230 

0-162 

^B90 

By  wood  ebareoaL 
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Do. 
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do. 

Do. 

Mre     -    - 

94-687 

i-m 

0-360 

0-afio 

2-137 

do. 
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do. 

no. 

eS-673 
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do. 
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2- too 
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Do. 

93-385 

20Z1 

3-490 

0-604 

do. 
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Do. 

ComlJ    > 

95-689 

frsno 

1-160 

0-351 

do. 

do. 

94-843 

3-000 

9S-310 

3-56n 

1-200 

0-440 

do. 

DO. 

Do.  -    -    - 

95-100 

2-450 

i-eao 

0-780 

do. 

do. 

Kanteii  ha*  given  the  tbtlowiDg  reeiilti  a*  to  carbon,  in  100  part*  of  gray  cast-iron. 


Omr**"^™- 

'SSir' 

FrH 

TstsL 

Biwte. 

HCgen,  fram  brown  troit  vtcnie    - 

and  sparry  iron 

Kahig*batte,  (hnn  brown  ore     - 
Do.  at  k  lower  Knelling  hcM-    ■ 

0-89 

1-oa 

0-7B 
0-08 
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3- 10 
2-ST 
»70 

4-60 

4-60 

1I-90 
8-10 

B-es 

By  wood  eharcoaL 

do. 
do. 
Mke. 
do. 

IRON,  Out,  Btrtngtk  o^.— In  the  following  Table  each  bar  I*  redoced  to  exactly 
one  sqnare  io^;  anil  Iba  transvarse  strength,  wbicb  may  be  talian  as  a  critoriun  uf 
the  value  of  mich  iroo,  is  obtained  from  a  mean  between  lbs  eiperitnentB  upun  it, 
(if«nioirt  1/  Brit.  At.)  first  on  ban  4  ft  fl  in.  betveen  the  inpnorts,  and  ni-xt  on 
those  uf  baif  the  length,  or  S  ft.  8  in.  between  the  lupporti.  All  the  other  result! 
are  dodoced  fhun  the  4  ft.  0  in.  bars.  In  all  oases  the  weights  were  laid  on  tbe  inidille 
*<  the  bar. 
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TaUe  «r  Ratnlta  ofateiacd  b«n  SzrwimniU  m  the  8ba«tk 
Cut  Iron,  from  tbe  pnaeip«l  Iran  Woilu  im  the  Uailed 


JWi.— To  Bnd  from  lli«  aboYe  ttWe  the  breaking  weight  in  reetuignlar  im,  g««e- 
nHf,  calling  ft  mad  d  the  tvendth  Md  depth  in  ineba,  awl  J  iha  dirtuee  bat«««a  the 

npporU   in   feet,   ud  jmniag  iH  for  4  ft.  8  in,,  we  tare-^-^ c  breakiBc 

•eight  tn  Ibi.,  the  nine  of  8  being  taken  (hnn  the  uble  above. 

For  example  :^What  might  would  be  neceiaarj  to  break  t  bar  of  Low  Moot 

koa,  i  inebea  brmd,  3  inehei  deep,  a>d  6  feat  aetween  the  annioil*  1    According  M 

dtitlgm  vf  Alt  jSpMiflMM  of  C%>(  .Mm  miufr  fnm  AmfA  at^«rMirt  Iratt  On,  WM 

o/Ih,dl*f. 

Irm  pxim  Ht*  Bta»U 
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indiea,  1^6  Teet,  .8^47!  from  the 

8S7!  Iba,  the  t|(eakiiig  veighL 

□  impart  to  iron  a  ^eat  degree  of 


A  TPFj  tmall  amnoDt  of  plioq>boriu 
brittleiiera.  wben  bar  inn  coQtaina  but  D  »  ua  »u>. 

Fig,  81B.  repreaenU  ■□  Kctlon,  ^adjig.  Sl'7.  in  plan,  the  Ikmoug  cupola  furnace  for  caat- 
ing  irciA  employed  at  the  Bojat  Poundry  in  Berlin.  Il  reaU  upon  a  faundation  a,  from  IS 
to  £4  inebe*  high,  Thich  euppnrta  the  baeemmt  plate  of  caat  iron,  forniahoil  niilh  ledges, 
fcr  binding  the  lower  ende  of  the  upright  side  plates  or  cjliader,  e.  Near  the  moutk 
there  U  a  lop-phite  d,  made  in  leverBt  pieoea,  vhich  aervea  to  bind  the  sidea  ftt  tlieir 
apper  end,  aa  bW>  to  cover  in  the  waits  of  the  abafL  lliese  pUtoa  are  most  readily  so- 
cured  in  their  plaee*  by  MreTa  and  bolts.  Within  this  iron  cnse,  at  a  little  diatanoe 
from  il.  the  proper  furnaee-ahaft  s,  ia  built  with  fire-brioka,  and  the  space  between  tbia 
and  the  iron  is  filled  up  with  uhasL  The  sole  of  the  hearth  /.  over  the  basement- plate, 
ia  conipoiwd  of  a  mixture  of  flre-clay  and  qoarta-saod  firmly  beat  down  to  the  thicknesi 
of  8  or  8  inches,  with  a  sli^^t  slope  towards  the  discharge-hole  for  running  otF  (hs 
metal,  g  is  the  form  or  the  tuyae  (there  are  atnutimas  one  on  each  side) ;  h  the 
nose  pipe;  the  discharge  aperture  i  is  12  inches  wide  and  Ifi  inches  high.;  across 
which  the  sols  of  (he  hearth  is  rammed  down.  During  the  melting  operation  this 
opening  is  filled  up  with  fire-day  ;  when  it  is  oompleted,  a  small  hole  merely  is  pierced 
through  it  at  the  lowaM  point,  tor  roaning  off  the  liquid  m«tal.    The  hidlow  waft  should 


b«  somewhat  wider  at  botttnn  than  at  top.  its  dimenaioM  vary  with  the  magnitude  of 
the  foundry.  When  B  feet  high,  its  width  at  the  level  of  the  tuyere  or  Uast  hole  may 
be  from  SO  lo  22  inclie*.  From  £S0  to  300  cubic  feet  of  air  per  minute  are  required 
tor  the  working  of  such  a  cupola.  For  running  down  100  poondi  of  iron,  after  the 
fm^Bce  has  been  brought  to  it*  heal,  48  pounds  of  ordinary  coke  are  naed  ;  but  with  the 
hot  blast  much  less  will  suffice.  The  furnace  requires  feeding  with  alt«raaia  cbarni 
of  coke  and  imn  every  8  or  10  minutes.  The  waste  of  iron  by  oxidation  and  alag 
amount*  in  most  foimdriea  to  fully  G  per  cant.  For  carrying  off  the  buiat  air,  a  chim 
nty-bood  i*  commonly  erected  OT«f  the  cupola.    Bee  FouMCai. 


it  k«j-ai 


■tnict«l  rf  )un  Ar*-brkk«  ■iiadaDapuni«*«;igiiiHl 
hmTuig  (Mr  tbatBMliMtk«*idai  irniaat  th*  willt. 
J  a  inches  mhott  the  meltsd  mataL    nt  nle  of  tin 


1^  highetl  pHtit  of  the  ronf  u  obIj  8 

bMrth  u  e9inpvi«l  i^  ■  Ibjw  of  nuid  g  jndiee  ibirk,  reiliag  opca  a  b«d  rf  inn  w 

Wiehvnrk.    llie  edge  of  Ihe  fire-bridge  ie  onlj  8  incbi*  kboT*  tha  fluid  iron. 

Id  rmm  S  to  4  houn  tr«n  1  to  I  ton*  of  metal  mftj  be  (bunded  in  podi  •  hnaca, 
MTOrdiog  to  lie  aUa;  but  it  ought  alvaji  to  be  heated  to  whiteoesa  bcfm  tht  im  b 
faitrodurvd.  100  poundi  of  CMt  irao  nqutra  horn  1  U>  U  mbic  foot  of  eii«l  lo  mek  thMi. 
The  *a>ta  Tariea  from  6  to  fl  per  cent. 

I  fhati  conclude  the  luhject  of  iron  with  •  few  miHalUneow  obmiatkni and  rtatWi- 
ml  tabln.  PrevioualT  tu  the  di«oTerj  bj  Ur.  Cort,  in  IT8S.  of  the  method*  of  poddKof 
•dd  rolling  or  thingling  Iran,  Ihi*  oouDlrj  imparted  10,000  too*  of  ihi*  metal  fron 
Ku**ia  and  Bvedcn ;  an  cnormou*  quantity  fbr  the  time,  if  «a  eontidcr  that  lb«  taOtm 
and  othiT  autoinatic  manubaura*.  which  now  oonaume  *o  vaat  a  qnaollt;  of  ma.  wen 
then  in  their  inbD^.  From  the  Mlowiog  taUe  of  the  price*  of  bar  iriAO  in  •ocim- 
•ire  yean^  we  maj  inbr  the  inawHiTe  rate*  of  improTemmt  and  ecnoomf ,  wiib  t^U 


T*«. 

.    P*rT«. 

Tan. 

■p.rT*a. 

i     a        i     a 

ll» 

S    0  to  10    0 

IBU 

6    S  to  •    0 

18!B 

10    0  — M    0 

1881 

S    S  —  e  10 

18» 

8  10— 10    0 

1883 

■    0  —  8  10 

i8n 

B    0—    S    0 

1B88 

isss 

8  10—    8    0 

IBM 

IBM 

B  10  -    1    0 

I8SB 

6  10  -  7    0 

Tha  export  of  iron  Id  IBSS,  in  Ian,  roda,  piga,  taatit^t,  wire,  anchor*,  honps,  MiV  uil 
old  irrai,  anuiuDtail  lo  ISt.tVO  too*;  inunwrought  etael  to  !,l)M,aad  in  eailery  totl.071; 
in  whole  to  il8.'478i  learing  Ipparentlj  for  inMni*]  maeuoiptiiM  Itt.m  ton^  fna 
which  boveier  ooo'teDtb  (hould  prubaUy  be  dednoted  for  wMt^  in  tbe  conrrnicarftlit 
bar  iron.  Hmca  700.000  loo*  may  be  taken  a*  Ika  approiimata  quantity  of  iroo  iwdt 
tue  of  in' the  United  Eii^dom,  in  tke  year  1B38. 

The  yean  1888  and  1888  beii^  thoae  of  the  railway  mania  over  the  world.  pmdiMtd 
a  Goaiiiiliiratila  tamparair  ri*e  in  the  pdea  of  bar  iron ;  bnt  a*  Ihi*  ma'ea*Ml  deiraad 
cauaed  (ha  cunstruetim  of  a  ^raat  many  iDore«melllDgandr«flDiiigftimaeea,itbi*leDd*d 
eTsntually  lo  lower  tbe  pncea ;  an  e^ct  alio  lo  be  aMribod  to  Lba  man  general  ott  el 
the  bot  bla«t. 

Tbe  einorta  of  Ibreign  prodnce  in  1800  amounted  to  6,888  ton*,  in  1811  to  4,81t 
ton*;  of  Briiiah  prodoca  of  aU  kind*  (except  itael)  in  I860.  11t,SS0  tun*,  in  Ittl 
N8,S66  ton*;  tbe  declared  tbIim  b«i«  reapMliTely  4,»6,S0S^  and  t,414,1!U  71* 
imrKirta  in  ham  onwruught  amauoled  In  18S0  lo  UMl  tuo*.  and  in  1881  to  M,STI. 

The  relatin  eoat  of  making  east  iron  at  Herthyr  lydril  in  3muli  Wale^  wd  li 

Olaagov,  wa*  a*  bdlow*,  eight  or  nine  jean  ago. 

At  JfnUyr. 

•  TbMi.  Omit.  Qn.  £     a   1 

Haw  nine  atiopertoo,        8        1        0  -  -Iltf 

Goal  at  8  t      18        0        •  •  0    »    t 

Limeelooa  1        S        S        -  •  •  0      1    f 

Other  diargea  •  ■  -Oil 

Total  Oo«t 8      0    1 

At  OUtfcm. 
$.    J.       3bM.    Otla  £     t   I 

Saw  mine  at  4    8        >        10 0    II    t 

BpUnt  ccialatl6        6        18 OHO 

I^meatooe  at  080        14  -  -  -  -  -Dl* 

Coal*  fiir  the  engine    110  -  •  •  •  :o*0 

Other  chaigea  .  .  •  •  .  .  '110 

Total  OMt .  -t   n   > 


D,a,i,ze,..,,GoOglc 


ntoK  im 

TIm  «n*t  b  (till  nonlj  tlM  mum  at  Ktrlkyr,  bat  it  tiM  bmo  grwUlf  deereKMd  mt 

Tbti  aavinf  of  fbel  bf  the  bot-bltat  ii  nid  to  be  id  &ct  ed  gntt,  that  blowing 
tgrlimlera,  wbich  vera  adaqaate  Merely  to  vork  three  fiirnaoee  at  the  first  period,  wera 
competent  to  vark  four  (aniMea  at  t&e  laM  period.  The  wnng  of  mataruiU  h*<  mm- 
over  be*n  aoeompanied  !>;  an  increaae  of  ooe-lirartb  in  the  quantity  vt  imn.  in  tba  wme 
time;  aaa  famaca  which  taroed  oat  ool;  60  tons  a  week  wiih  the  cold  blast  now  tuma 
out  DO  le«e  tlMD  SO  tooi.  Hut  the  Inm  to  made  ia  no  worae,  but  probably  better,  -when 
jatBaioual*  MDaltad.  would  kppMr  from  the  foUowing  statemeot.  A  coniderable  order 
waa  not  long  ainca  giveo  to  Ibur  iron-work  eompMnlM  in  England,  to  aopply  pipea  to 
one  of  the  Lcmdon  water  companiei.  Urea  or  theie  lapplied  pipw  made  frMn  tba 
oold-blaat  iron  ;  thi  fuorlh,  it  ii  aold,  aiipplied  pipes  made  with  tbe  not-blast  Iron.  On 
•atgaeting  theee  several  sets  ot  pipea  (□  tba  requisite  trials  by  hydraulic  presstire.  the 
last  lilt  was  bund  to  aland  the  proof  &r  better  than  any  of  Iha  fbrmer  three. — That 
icm  waa  mau*  with  raw  ooaL 

I  have  been  since  1^  by  eminent  iron-mastera  of  Herthfr,  that  Ibis  statemeat  standi 
in  need  of  eonflrmation,  or  it  is  probably  altcvetber  apocryphal,  and  that  as  they  fiiKl 
the  hut  Uaat  weaken*  the  iron,  they  will  not  adopt  it. 

Bntwsea  Ibecast  irons  made  in  different  parts  of  Greet  Britain,  there  are  (Ju>racter~ 
iatic  differeaoea.  The  Staflbrdshira  metal  runs  renurkabW  fluid,  and  makes  fine  siiarp 
eutinga.  The  Welsh  is  atrong,  lesa  fluent,  but  produces  W  iron  ot  superior  quality. 
The  I>erbyshira  iioa  alee  (unos  eicelleot  caitinK  and  may  be  worbeJ  vitb  care  inta 
very  giwd  bar  iron.  The  Scotch  iron  is  verj  Taluabte  for  casting  into  hollow  wares,  M 
It  affiml*  a  beaatifnl  smooth  skin  from  tbe  moulds,  so  remarkable  in  the  castings  of  the 
Oanoo  company,  ia  StirliogBhira,  and  of  the  Pbienii  foundry,  at  Qlasguw.  Tba  Sbrop- 
ahire  in«  resembla*  the  StlAirdshire  in  its  good  qaalitiea. 

Tim  avenge  auaatity  of  fine  metal  obtainable  from  the  forge-pigs  at  Herthyr  Tydri^ 
from  the  Snery  Rimaea,  is  one  ton  for  22^  cwt.  of  cast  iron,  with  a  consumption  of  about 
>|  owt.  of  coal  per  ton. 

Mimrl*  of  (A*  awrojr*  cost  ^  tntAng  (Kn*  hlad  furnatu. 


Masonry  of  hewn  grit-itonea        -....•■  (00 

Ooinmon  briakUyers'  work 1*00 

Lining  uf  the  fiimace.  hearth,  Ac,  in  fire-t^cka  -  -  .  -  •        1140 


ining  uf  the 
irMlay  for 


Fir»^y  tor  building 


Tor  thebiodiiigJMiopa,ka7^A&;  ( t«asfccaadi  -  ■  ■  .         MO 

Brieklayan,  masons,  and  labooren  in  bnildiog   ■  .  •  ■  •        IDSO 


Shed  in  front  of  eadi  fiimaee 
Verradng,  eost  of  ground,  Ao. 

Total  east  of  erecting  tha  tnmacei 


Blowhw  iucbinerr,  and  staam  engine  of  SO-botsa  power 
laeliBed  lailway  kt  m ' —  "■-  '" 


d  lailway  fat  moaating  tha  diaigaa 
OallBry  tbr  ehargi^;  ... 
Btean  «n||iiia  hwaa 


OaRiedfcrwHd  UfU 

o'siiizecyGoogle 


iioa  aam. 

Cfaimneyi,  boileni  ic      •••••-■■  4St 

BoMtincUlDl -  480 

OokakilM 800 

DwalliDg  faooiu  br  -wcrktam     ...  ~  .  .  800 

ToUl  eoat  of  >  ftmuwM  sompM*        ......  £is,5i8 

SdimaUfrom  tkt  ytalk-AbityWertt  in  8.  Wain,  ofOa  *bM  tfmmMmm  n^taiUtfm 
*/«Tf  and  Mriffiinf  mill,  eapabU  e^  turmug  onI  ISO  (iMit  ^  tor  irmt  frr  MMfe. 


1.  StewD^n^M  upoD  Bnlton  uid  W&tt'i  eorutruetioa ;  of  40  ioehci  dikDatst 
in  tfaa  cjlJnJcr,  nod  8-rsat  itroka ;  vith  boileri,  {upea,  gnta,  ban,  firs- 
door^  ti.  ix.,  coiDpIete      .-..---     £1,U0 

1.  ByitetD  or  ffrekt-nBrmit  ftir  tnuumitting  the  cnnk-motian  of  tba  mgina  to 

tbe  mill-vork.  witb  fl;-«hML  Ac  -  -  -  -  ■        1,090 

%.  A.  i/item  uf  roughing  roIU,  with  pioicoi,  oprigbta,  and  ntrj  Qusf  bIm 


4  Two  pkiik  ui  flniitier  rutU.  vitb  «ll  Ibeir  u 

S.  IVo  pdn  of  ■b«u'-iiuchine*,  at  17(M1  a-pitw  .... 

0.  One  [lair  of  rolls  of  10  incbea  Uivoeter,  lot  Dukiog  mull  har  iron,  witb  all 


1.  Forge  hamioer,  iDeludiDg  ths  aafD,  the  CMthibafti,  aod  all  th<  other  re- 
quisite*      ..-.-....  188 
&  A  cooiplete  turning  lathe      ..•.--•  too 

£4^SS 

«.  To  the  iboTo  must  b«  tulcled,  ipare  lyliDden  vdgh!^  tboat  K)  too*          •  tM 

10.  Duplicate  articles  tor  the  sleara-engJiM         .....        f 

11.  IBO  tons  of  easl.iroD  plstn,  to  ooTer  the  floor  of  tbe  mill  •  -  -  MO 
11.  Eight  laoi  of  east-irun  pieces  for  a  rererberatoTj  fumaca  -  -  -  SS 
11  Tools  of  malleable  iron  1  nkas,  oars,  ^       .....  (g 

14.  CMting*  br  mounting  a  cupola  foniaoe        .....  60 

It.  Blowing  machine  for  the  cuptda         ......  80 

is.  Pieees  of  iron  Uir  a  small  fivge,  with  two  flres,  two  hellow^  two  aoTila, 

iron  tools  fkred  with  slee),  and  oommoa  inn  tools,  ie,     ■  100 
11.  Eight  too*  of  cast'iron  places,  and  wrooi^t-inia  piooe*  for  14  puddlitig 

fun»ees 98t 

15.  SoTMi  loru  of  east-iron  pioMn,  and  wraight^roD  for  4  rfr^ieating  ftunaMi  tOt 
IS.  Tonli  for  the  paddlen  and  other  workmen  .....  18 
10.  Iron  mountiiigi  for  two  ctanee,  partlj  made  of  wood           -            -            -  SO 

Total  oast  of  BMelilMs,  and  plMM  of  iron SIM 

To  tbe  aboTe,  the  cost  of  the  iteam  eDgine  house  is  to  ha  added,  that  of  aoothec  ftirga 
hammer,  and  inoidenlal  ezpensea. 

In  BtaObrdihite  the  li^wlng  eitlmala  hai  Wn  gtna: 

A  steam-cngina  of  6&-bor«*  power  ......        SOlt 

Bolls,  with  tbe  iroo-work  of  the  ftunacea,  dc,  to  make  ISO  tooa  of  bar  iron 

weeklj SSn 

4tM 

He  Ifeath'  Abbey  ertimata  is  graater,  but  that  oompaiij'  has  a  biglf  character  §m 
making  inhstantial  well-flnisbed  inachinerj. 

Bar  iron  made  entirely  from  ore  wilbont  admixture  of  (jndcT,  or  Titrified  ocnde,  ia 
alvaya  reckoned  worth  I  Oc  a  ton  more  than  th«  STcrage  iron  in  the  market,  whidi  is 
freqneBtlj  made  by  amel^ig  S8  peroenLofeiDderwilh  TG  of  ore  si  aiini^  ae  it  ia  oaSad 

it.  nrltftBlati4tit«lT«6Uiif  tiuPnim*<^InminSiirap€. 

ftigtand  fl"I^)  - 7.ot8.O0O 

France  (ISM) t»0.000 

R«»«ii(ie84)  - UBO.0OO 

Asitria  (isis)   ' «eo.ooo 

Sweden  (IStB) 860,000 

Prokia  .,.*...     MOkOOO 


noN.  not 

The  Harti  Mnontuna              ......  mO,000 

Ei'lland  ud  Balgium               ......  soo,000 

Elba  uid  Iul;r              .......  StiO.OOO 

Plednwot        ,-...-.--  eoo.OOO  ' 

Bpuia    .-......-  180,000 

Knrwiy             ......                       -  IBO.OOO 

Denmark          .....                                   .  1)15,000 

Bavwu 1S0.0OO 

Suoar             ........  iOfiOO 

FuUnd TCOOO 

SwilurUiid      ••......  S0,000 

B»«iy 86,000 

Total IS.'ISS.tNW  (aqiul  to 

kboat  eTS,O0U  tiau.) 

"Tlw  noM  ■imokl  prodoctioo  of  iron  In  OfMt  Britain  ia  dov  uprarda  of  t,26O,0OO 
torn.  '  Of  this  qnutltj  Soutb  Talei  famfchea  700,000.  South  Stnflbrdshira.  IiicItidiDK 
VoTMateriliira,  1100,000,  and  Seotlutd  600,000  t<ns.  The  ninkinder  is  divided  among 
(be  mTeral  nDBlIer  distrieti.  One  of  Qie  priudpal  caaMn  of  the  adTsntages  poKSHed 
by  Great  Britain  In  the  nunnfiiotiira  of  iron  aniie*  from  the  namber  and  vsriet^  of  the 
ueaaurea  iS  argillieeotu  and  black  band  ironitones  which  alternate  vilh  the  beds  of 
coal  in  almiict  all  the  ooal  SelJi  •  and  in  coiuequence  of  wliich,  the  ume  localitiea,  and 
in  muij  iuiance)  the  uuns  mhieral  workltlge,  fraaaeDtly  furnish  both  the  ore  and  the 
fuel  to  imeic  iL  So  eztenuTe  are  the  iroiuloDe  bed*  of  the  eoal  mea^nrei  that  they 
furniih  in  ^mselvet  the  mater  port  of  the  iron  produced  in  Great  Britain )  but  tM 
imn-makiog  rewareee  of  the  kiogdom  are  b^  no  nteuia  evofloed  i«  them.  Tbe  carbo- 
niferuus  or  mnuntain  limeiinnet  of  Lancaahire,  Cnmberland,  Duriuun,  the  Forest  of 
Dean,  Derbjsbire,  Soniemtehire  tod  South  Walee,  all  fnrnuh  imporiant  bedi  and  Teina 
of  hmmatite  I  tbiMe  of  UWeratone,  Whitehaven  and  the  foreit  of  Dean,  are  the  iDoet 
exleneiTeW  vorked.  and  leam  to  h«  almost  exbaoatleee.  The  brown  hamatitee  and 
white  carbaoatei  of  Alaton  Moor  and  Weardala  also  exist  in  sudi  large  tnanee,  that 
thej  mu*t  nltimatelr  become  of  vast  importance.  In  the  <dder  rocks  at  Devon  and 
Conmall  are  liiiind  important  veini  of  black  hssmalits,  and  in  the  granite  of  Dartmoor 
nnmtroui  vains  of  magnetic  oxide  and  specular  iroo  ore.  The  ae*r  red  *r  '  ' 
furnuhes  in'  its  loirest  measarea  beds  of  hainatitic   conglomenite.    In   the   1 


oolites  are  important  beds  of  argillaoeous  ironntraies,  now  beooming  ezteMtvelT  worked; 
and  tbe  iron  ores  of  the  green  sand  of  Soasei,  ooea  tbe  seat  of  a  conuderable  mann- 
faotnrs  of  iron,  will  in  all  probability  toon  agtm  beeome  anilable  by  means  of  the 


&cilitiea  of  railway  o        __ _ 

In  tbe  following  claseiflcation  the  number  of  the  blast  fiimaew  in  each  distriot  is 
given,  and  the  ironatoM  of  tbe  ooal  measures  are' BTTanged  hi  the  definite  order  io 
which  (bay  ooeor  in  tbe  different  eoal  fields ;  so  that  thsu'  positioD  in  reference  to  the 
bed)  of  coal '  alternating  with  tbam  is  at  once  saen.  Tbe  more  important  of  the  voX 
fields  ars  also  aubdivided  into  diitrials  ibiTwing  the  changes  which  occur  In  eadi,  and 
thus  giving  a  eoovae  view  of  their  general  charaoter. 

The  produce  of  Ae  iron'  manufacture  hi  Great  Britahi  in  IISO  was  ont;  ab-mt 
■0.000  tons;  in  1600  it  had  increased  to  tSO.OOO  tons;  in  ISSfi  to  600,000  tons.  See 
Hnuuo  Simsnca. 

ntos,  PEOBuonoiT  or. 

SovolWiMi.    iBatl*m  Oiderop.) 

Pri«eiiNdTr<rt.>-  "S'^SSr 

Own  Braa  •  •  -  -    0       1 

PoDtypOOl  '  -  -  -  ...Si 

Abn^rehMi        •  •  .  .  -S4 

Psotwyn  •  .  ■  .  -    0        8 

Taieg 9        0 

Oelysoa 8        0 
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50 


IV*  b«d*  of  eoil  in  thii  dWiiioD  of  tha  eaal4dil  m«  r 
aod*  oaljr  AT*  ^r«n  id  thii  netioo.  Hm  iroo  ■taDM  ■»  prindpallj  ly'LUciui^ 
•llbuD^  KHM  unpartant  badt  of  M»ckb«od  or  ewbonaecoiM  IraMnna  niM  IncaDj. 
The  total  IhicknaH  of  tb*  coal  mMnra^  in  thia  aariaa,  froa  tba  Boap  T«iD  Hiaa  to  lb* 
bottotn  comI,  m  about  150  yarda. 
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Annnkl  prodoation  of  Irm  about  80,000  tons ;  aTcraga  thiekneu  of  ooal  meaatm^ 
ft«n  magiratlan  limeitoiw  to  EBfauBe  or  knrM  vorhed  omI.  600  yard*.  Han*  of  the 
bedi  of  Ireiwtdoa  lie  in  audi  •  Ihicknesa  of  mouura  ■■  oalj  to  ba  worlcabls  to  taruttag^ 
by  open  work  nr  bell  pita.  Where  tbaae  meua  ot  workin«  can  be  adopted  the  prodMa 
per  acre  t*  odentimea  <r*Tj  lMg« ;  In  the  UaotjeroR  BMe  it  ia  fl.ODO  tcoi  per  aa« ; 
In  the  black  ihale  8,000  toot. 
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Anniial  prodDctioD  of  imo  about  90,000  toos.  The  iron  troib  of  thii  district  ars 
CndoBll;  ineteaaing;  in  impoctaDce.  tha  coat  of  fual  being  bo  Imr  at  to  permit  ores  to  ba 
brought  bam  amOY  diSerent  localities.  Tba  bandi  of  Soocland  and  of  Ha^ doo  Bridge, 
the  broim  bumatitei  and  vhite  carbonates  of  Alstoo  and  Weardale,  and  the  argillaceoo* 
ironBtoQM  of  tlie  1ia»  of  Whitb;  aod  Uiddleaborough,  are  all  used  for  the  lapplj  of  the  iron 
vorlu  of  tbia  diaCrict, 

The  browD  bsmatites  daaerve  sspedal  atteation.  They  ate  foimd  aaaociated  in  very 
large  msHea  TJth  the  lead  veins  of  thia  district,  and  occaaiooall;  tbej  occur  aa  distinct 
and  regolar  beds.  Thej  oontain  from  20  to  40  per  ceat  of  iron.  Sometiniea  ihej  eiial 
ai  "  riders"  to  the  vein,  eoinetimea  thej  fbnn  its  eolire  mass,  and  in  this  case  the^  occa- 
ttooaUf  attain  a  tbickoeas  of  SO,  80,  and  even  SO  jards.  Their  employment  for  iron 
uikiug  purposes  is  only  recent,  but  the  supply  of  ore  which  tbej  cim  furnish  is  almost 
Qnlimited,  and  when  some  better  means  of  BCparstiug  the  zinc  and  lead  associated  with 
them  shall  have  beea  disoovered,  they  will  doubtless  be  found  to  be  of  great  importance 
Bemarkable  changes  sometinea  occur  ia  tbe  cbaracter  of  tbe  metallifsrous  veins  of  this 
district ;  the  same  vein  which  at  one  point  boars  principally  lead-ore  dunging  to  a  calft- 
mine  vein,  and  then  again  to  brown  hsmatitea. 

IiAminmai  urn  Wm  Otnasauiis. 

Principal  Works  ^-  In,  Oat 

OleatoT  Iron  Oompanj  •  -  8   0 

S  Fumaoes. 

"Hie  prodacUon  «f  irco  in  this  district  is  very  limited,  bebig  confinad  to  the  Oleatta 
works  and  ooe  or  two  small  ebarcoal  worts  in  the  Ulverslone  district.  Hie  quality  (^ 
tbe  latter,  ebarcoal  being  need  for  fiiel,  is  vrary  superitA',  and  the  produoe  commands  tbe 
highest  prices,  aa  it  crantHnes  ^tb  the  fluidity  of  caat-iron  a  certain  malleability, 
espedall;  aftar  careful  annealli^.  The  iroo  of  tbe  Cleator  works  is  smelted  with  coal, 
Kul  thongh  ID  eaoMquBnee  not  equal  to  the  other,  is  yet  superior  in  quality.  Tba  ore 
both  of  the  WMtebaveo  and  tbe  Ulrerstone  and  Fumess  disiricta  is  raised  most  ozten- 
nvely  for  shipment  to  tbe  iron  works  of  Torkslure,  Stsffordsbire,  and  North  and  SoulL 
Wales.  In  qoali^  tbeae  ores  may  be  conudered  as  the  Quest  in  this  Idngdom,  and  tbe 
■□ppliea  which  tbese  distiiets  fra  calculated  to  produce  are  very  great  ulie  large  per- 
centage of  iron  which  they  oontaia,  from  flO  to  S6  per  cent,  and  theu:  superior  quality, 
also  enable  them  to  bear  the  ooet  of  tfansport,  and  they  are  becoming  every  day  of 
greater  importance,  They  are  fonnd  both  as  beds  traversing  the  beds  of  mountain  Qme- 
stone  formatiou  tnnsvanely  to  the  lines  of  stratification,  and  eiao  as  beds  more  or  lest 
regular.  The  former  is  tbe  general  character  of  the  ntverBCone  and  FnrDess  ores,  no 
dearly  deflaed  bed  beinK  as  yet  known  in  that  district,  wbilst  at  Wbitehaven  there 
are  two,  if  not  more,  b^  of  irregular  thickness,  but  with  clearly  defined  floors  and 
roofs,  and  ofteDlimes  subdivided  by  regular  partinga.  These  beds  attain  a  conudera- 
bla  thickness,  oocneioiiaUy  20  or  80  feet;  The  area  over  which  they  extend  is  not 
as  yet  wall  known ;  but  they  have  heea  worked  exteosively  for  many  years,  and  the 
woAing*  apoD  them  are  rapidly  inereasii^.  Hey  lio  beneath  and  doee  to  the  coal 
measnres,  which  both  foniisbes  the  necessary  fuel,  and  also  important  beds  of  argil- 
Immd*  ironatonea  for  admiztore. 

FtniR  OF  Dun, 

nindpal  Works ;—  Id.  Oat. 

Oiuderford  -  -  •  -80 

Fonst  of  Seaa  Company  -  -  -,80 
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Annnal  production  of  iron  about  80,000  tons.  Tbe  ores  of  the  Forest  of  Dean  are 
carboniferous,  or  moontaiD  limestone  ores  lying  beneath  the  ooal  measures,  wbicb  are 
not  here  productive  in  argillaceoos  ironstoaes,  as  in  other  principal  coal  fields  of  the 
kingdom.  Besides  tbe  limestone  ore  tiiere  is  a  bed  in  the  inillstone  grit  measures ;  bot 
which  is  only  worked  verv  locally.  The  ^meetooe  ore  occupies  a  r^ular  posttica  in 
the  limestone  measorea,  although  in  Itself  exceedingly  irr^idar,  assuming  ratber  tha 
cbaracter  of  a  seriea  of  dbambm  Iban  a  regular  bed.  These  duunbere  are  sometimes 
of  great  extent  and  cmtain  many  thoussnd  tons  of  ore,  vrhidi  ie  generally  raised  at  an 
exceedingly  low  ooet,  no  timbering  or  other  supports  for  the  roof  Deing  required.  TTie 
mpplf  m  ore  prodndUe  in  the  Forest  of  Dean  is  almost  tinlinuted.  Hie  irm  made 
liom  It  Is  of  a  red  sbcat  nature,  and  especially  celebrated  (or  the  mano&ctare  of  tin 


not)  IRON. 

plktM.  lU  gupciiot  qa&lity  ilwaji  eommuub  t  high  priec  Hut  we  i*  nuMd  exUo- 
lively  for  ehipmeot  to  lb*  iroo  »arkg  of  Soutfi  Wklss.  It  iru  worked  at  B  very  iDcieiit 
dale.  Bither  bj  the  Rom*D>  or  the  Britutu,  ai  is  evident  frimi  the  remain*  of  old  workiogt 
•loDg  Ihe  outcrop  of  the  ore  bed.    Iliis  are  averagei  froca  SO  to  iO  per  cent. 

For  cerlaiu  auf  processe*  fur  making  malleable  irun.  Mr,  W.  N.  Clav  lias  obtained  two 
■Dccessive  patents.  Under  ihe  firat,  of  December,  IBS?,  he  mixed  bruued  bamatite  with 
one-fiflh  of  it«  ireight  of  clenn  carbunaceiiiu  matter  ia  coarea  powder,  and  subjected  the 
nilture  in  a  O  shaped  retort  to  a  bri^Lt  rud  heat  fui  twelve  or  mnre  hours,  till  the  its 
b«  reduced  to  the  metallic  state,  as  is  easily  asceriaiiied  b/  applying  a  file  to  ooa  of  the 
fragments.  When  discharged,  the  metal  ii  to  be  tiaosferred  into  a  balling  or  paddling 
furnace,  alung  with  about  tire  per  cent  of  ground  coke  or  anibradte,  and  worked  thettin 
in  the  usual  waj,  Ue  also  propuae«  to  use  a  conicai  kiln,  like  that  for  bnmiog  lime. 
tustend  of  the  retort*. 

In  his  secuad  patent,  dated  March.  1840,  Mr.  Clay  prewiibei  above  S8  per  cenL  (from 
to  to  4U)  of  carbonaceotu  matter  to  be  mixed  with  the  grouod-iroo  ore,  oontainiiiu 
at  least  4G  per  cenL  of  metal,  which  mixture  is  to  be  directly  treated  id  a  puddlii^ 
furnace.  Ue  *Uo  propose*  to  use  a  toiiluie  of  pig  or  lermp  iron  and  ere,  id  equal 
quantitiea 

The  application  of  the  waste  gaaea  (carbonic  oxide  ehiafly)  of  the  bla«t  furnace  to  the 

Iurpose  of  heating  the  puddling  or  balling  furnace,  waa  made  the  subject  of  a  pateot  in 
line,  IB41,  bj  a  foreigner  not  named.  I'he  pmceia  had  been  previously  practised  iu 
Oeruiany,  and  was  fully  described  in  ibeAntulti  da  Mina  some  years  ago. 

In  fy.  819.  the  manner  of  cooTeying  the  waati  carbonic  oxide  from  a  blatt  furnace  is 
Hbovn.  d,  u,  d,  are  openuigi  leading  into  Ibe  Tertieal  channels  or  pauagee  b,  and  from 
thence  into  tiie  chamber  e.  There  ia  a  top  to  tliia 
diamber,  with  openings  CDrretponding  to  the  paa- 
U)^  b.  These  opeoinga  are  closed  with  cast-irun 
plaleg  that  can  be  taken  off  for  the  purpose  iif 
clearing  out  tb«  puiagea  b,  and  the  chamber  t. 
From  the  chamber  e,  the  gas  may  be  ocoducted  in 
any  direction,  and  to  a  distance  of  several  hundred 
feet. 

In  some  locaLtieit  and  in  cawa  whera  it  ii 
required  to  take  ^e  gaa  from  a  blast  fnniace  in 


operation,  a  metal  cylmder,  of  f  smaller  di 

ilsdiai^eti 

e  blast  fumaft!  the  whole  of  I't 


of  the  furnace,  and  of  a  depth  equnl  i 
ii  Buapendad  vertically  wilhin  Uie  to 


space  between  the  cylindtr  and  the  furnace  at  the 
top  or  mouth  ia  to  lie  hermetically  sealed,  and  the 
furctace  ia  to  bo  charged  Ihrough  the  i^lioder  which 
must  be  kept  full  of  mineroU  and  combuitiblia. 
Thus  the  apace  between  the  (^tinder  and  the 
interior  of  the  furnace  remain*  vacant,  but  the 
gas  may  be  conducted  out  of  that  part  laterally, 
if  required.  The  gases  led  oS  from  ttie  blaat 
furnace  may,  if  need  be,  pass  throngh  healed 
pipes,  as  for  the  hot  blasL 
Figi.  S'M  and  821.  represent  a  refining  furnace  for  iron,  with  Ihe  necessary  appsntus 

fiT  wurkiug  it  with  the  gaaes,  without  the  use  of  other  fuel ;  fig,  7S.  being  a  vertical 

section,  uid  Jig.  821.  a  SM^ional  p' '■  — 


Hie  gu  from  (Le  bUst  furnace  is  broogbt  into  the  chamber  a  a,  and.  paning  Ikroogb 
an  opening  b  b.  it  enters  the  furnace,  c  c  are  a  aeries  of  blow  pipes,  throng  wbieli  the 
heated  air  is  forced  into  the  fumncc.  In  the  space  between  tbe  part  marked  6  aad  tlw 
tubes  c,  the  gaa  becomes  miiell  with  the  healed  atmospherical  air. 

This  combustible  ga*  from  the  blast  furnace,  mixed  with  the  heated  air,  pnidncea  an 
inteoKe  bent  in  the  fumace,  adequate  to  Ihe  refining  of  iron.  Itie  warm  air  for  burning 
the  gas  ia  usually  obtained  from  the  blowing  machiue  and  hot  blaat  pipes. 


moN. 
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Fnr  ginng  m  still  greater  beat,  tbe  air  mav  be  carried  tlirougli  the  tnba  /,  into  th« 
iron  chambers  y  ?.  or  a  syatam  of  pipw  whence  it  ii  led  through  the  liibe  A  into  ih* 
Mini-circulDr  chamber  i,  and  then  through  the  aiunU  pipeg  c,  c,  c,  uilo  the  furnace, 

TTia  metal  to  be  reSned  is  placed  in  the  space  itd,  in  a  liquid  state,  if  the  urrange- 
ment  ul  the  furaiLMs  will  admit  uf  its  being  so  taken  from  (he  bloat  furnace  ;  if  not,  it 
ma;  be  nesrly  melted  bj  Ute  waste  heat  in  the  chamber  a  e.  In  order  to  decarbooiM 
the  DielaU  B  quantity  of  warm  air,  from  the  pipe  h,  is  eonductsd  through  the  pipe  it, 
which  is  divided  into  two  noEEles  or  l«yer«(  n,  and  blovQ  upon  the  fluid  metal  in  the 
apace  dd.  Afler  having  been  thus  exposed  fot  an  liour  or  two,  it  it  ma  off  through 
the  opening  m,  and  trill  b«  found  in  a  refined  state. 

figt.  8S3, 824,  show  the  application  to  a  puddling  foinace.  The  opeaingi  n  »  admil 
k  stream  of  c()ld  water  to  flow  through  the  cast-iron  piece  rt,  to  preaerve  it  from  injur) 
b;  the  fire. 


824 


es8 


Fig.SHia  awetdlog  furnace;  the  interior  dimensioits  aitd  the  casii^  0f  the  beaith 

being  different,  as  well  aa  the  fire  bridge,  thim  these  of  the  puddling  foraace.  Th« 
pipes  for  conducting  the  gases  are  made  of  cast-iron,  and  mnat  have  at  least  asecUoaa] 
area  of  one  foot  for  every  furnace  that  is  to  t>e  heated. 

Kjfs.  SSfi,  Si6,  8S7,  S2e.  B29.  «bow  the  application  of  this  inveiition  to  the  genantioo 

rfatfianu    A  chimney  is  here  employed  only  at  the  commenoemeut  of  the  operation.   Tb* 

822 


0  the  furnace  by  any  sort  of  blowing  machine,  or  in  any  other  con 
vcnicnt  way.  The  fuel  is  introduced  into  the  fireplace,  upon  the  grate  »  n,  through 
the  door  a,  which  can  be  closed.  The  fireplace  must  contain  as  mach  fuel  as  will  last 
for  several  hoars.  When  the  fire  is  first  lighted,  the  combustion  lakes  place  in  the 
ordinary  way,  on  opening  the  door  d,  and  the  slide-valve  6,  and  carrying  through  them 
a  current  of  air  by  the  chimney  dranght.  This  is  continued  till  the  sieam-engine 
ftimace,  or  any  working  (power)  engine  is  in  operation,  after  which  a  blowing  apparatus 
i«  employed  to  force  the  air  tbroagh  the  lube  e,  aa  shown  in^g.  826.  The  openii^  d 


f  ihe  ftiel.  The  otlwr  pwt  of  the  lir 
pOHCi  through  a,  into  h  k,  round  tba  fir*-|dMe,  in  order  to  heat  Uie  tir  to  ui  iataue 
d^m,  AtUr  the  Mttmd  portion  oT  the  air  bM  pawed  into  the  duunher  A  A,  it  enters 
■nothcr  t  i,  tkenoe  throogh  ■  teriei  of  Uowpipee,  or  throng  o,  bto  p  p,  beneath  tlM 
boiler.  The  burnt  air  p>e>  oS  tbnmgh  p  p,  into  a  Mnall  dumnej,  thioogh  tba  opening 
b  i,  which  ii  regulated  1:^  a  tkIt*. 

IRON.  Bol  Biatl,  To  the  aceonnt  of  thf*  intei«atiiig  inaoratian  ia  the  emeltiBg 
oT  {(on  ores,  giren  ia  the  dictioaw7,  I  hare  sow  the  pleunre  d  repTesenting  in 
acenr&te  pleni,  the  complete  irstem  moDDted  at  the  Codner  Paric  Worlu  belonging  to 
William  Jeuop,  Esq.  For  the  diavingi,  IVom  which  the  woodcnti  are  fhithlVillr 
copied,  I  am  iadebied  to  Mr.  Joeeph  Gljim,  F.R.B.,  the  diatingniahed  cnginGcr  of  th* 
Batterlj  Iron  Works. 

Fig:  S30,B3I,B8i,«dub>ttbe  apparatns  of  the  hot  blast  iit  crerj  reqaisite  detaiL 
The  smelling  flimaces  hare  now  generallr  three  tuTireg,  and  three  sets  of  air  heating 


I    1    ^         ■         1         I        T  '^" 

Airaaees.  The  fignret  show  two  sets  boilt  together ;  the  third  let  beiag  det>ded  at 
aeconnt  of  peculiar  looU  cirenmatanEes.  The  air  eaten  the  horiiontal  pipe  A,  in  the 
ground  plan,  fig.  830,  on  one  side  of  the  arched  or  irphon  pipes,  shown  in  upright 
■eetion  in^.  331,  and  paues  through  these  pipe*  to  flie  horizontal  pipe,  B,  on  the 
othnr  side ;  whence  it  proceeds  to  the  blast  furnace.  These  snthon  pipes  ore  flattved 
lalerallf,  their  section  being  a  paralleli^ram,  to  gire  more  heating  sorface,  and  also 
more  depth  of  pipe  (in  the  rertical  plane),  ao  as  to  make  it  stronger,  and  lea*  liable  la 


nil 

if  arched  pip* 

...... ._ ...   1 

but  it  tlienM  agun  descends,  before  it  reaches  the  chmiaey,  entering  il _,  _ 

We]  of  the  fire  gnte  (u  with  eosl  gas  retorts).  Bj  this  contrivaDce,  the  nLiiei  ara 
kept  in  a  twth  of  ignited  air,  and  not  exposed  to  the  coTTodiDgiaSQaieeof  a  current  of 
flaine.  The  plaees  and  directions  of  thwe  oven  flnes  are  plainlf  markcJ  in  Dm 
drawinE. 

Fig.  BT  )■  n  pica  of  the  Uast  furnace,  drawn  to  a  smaller  icaje  than  tha-  ca  Ikf 
•needing  Sgores. 


The  three  lett  of  bot-UaBi  apparatus,  all  commniiicate  with  one  line  of  conducting 
^dpes.  A,  which  leads  to  the  furnace.  Thus  in  case  of  lepaire  being  reqaiied  in  on« 
set,  Uie  other  two  mar  be  kept  in  full  activitr,  capable  of  inpplyiog  abuadanee  of  hot 
air  to  the  blast,  though  of  a  somewhat  lower  temperature.  See  Sheltmo  for  cos- 
ttmetioDB  of  different  blast  fnmaces;  also  PmDi.tNa. 

Daring  a'  lisit  which  T  have  recentlj  made  to  Ur,  Jeasop,  at  Butterley,  I  found  thla 


ammeDt  and  Terj  ugenlont  irm-nutstcT  bad  made  •evenl  improraiiieDU  npoa  nu  hot- 
blut  BmngmneDU,  wberebf  be  prerentad  the  oltentioa  of  form  to  which  the  irdwd 
pipea  were  nibject  at  a  high  temperature,  at  alto  thai  be  wai  abont  to  emplo;^  Gt< 
toyirea  iiutead  of  three.  For  a  drawing  end  eipluiatiaD  of  bie  faraaee-feediDg 
ftpparatat,  aee  Sultdio. 

IRON  CiST.improwtdbi/ eombinatiotuBUkwrotight  iron.  Tbia  improTemeDt,  invented 
and  patented  bj  far.  MoTriea  Stirling,  bae  been  reported  upon  bj  tbe  OovernineDt 
Oammiiaionen  m  tbe  application  of  iron  to  rwlwaj  purposes.  It  is  applicable  to  both 
coat  and  vroaght  iron.  A  mtiture  of  the  two  in  certain  proportioDa  baa  tbe  etfoct  of 
giving  a  fibrons  nature  to  tbe  cut  metal,  and  thereby  greatl;  iDcreastng  its  stren;^  and 
tenaatj.  For  all  kinds  of  beams,  girdara,  and  other  cutinga  vhera  atreogth  is  required, 
ita  use  ie  found  very  adrantagaous  and  econooiieal.  Beams  cast  of  sufIi  lougbenecj  iron 
axy  be  made  of  less  dimenaiofu  to  support  tbe  same  load  ;  and  thej  haie  the  adTantage 
of  deflectiDg  to  s  greater  extent,  and  are  tberelbre  not  so  liable  to  sudden  failure.  At 
ps^  101.  of  the  Conumaaioners'  Report,  an  abstract  is  gtren  of  a  aeries  of  trials,  from 
wbicb  it  will  be  seen  that  Mr.  Stirhng'a  alloy  is  nearly  SO  per  cenL  soperior  to  16  other 
aorts  of  iron  experimented  upon.  Various  other  eipeiinienU  have  been  made  by  Mr. 
Owen  fer  the  Admiralty,  and  bj  Messrs.  Hemiis  and  other*,  all  with  the  same  reault^ 
showing  tbe  increase  of  strength  to  the  patent  iron.  Common  Scotch  pig  iron  thna 
toughened'can  be  had  now  (1601)  for  about  31.  10a  per  ton ;  and  it  is  at  least  SO  per 
cent,  stronger  than  tbe  best  Blaenavon  iron,  whidi  casta  tl.  8&  per  t(A 

Tbe  improvements  in  tbe  manufacture  of  vrmiffhl  iroo  are,  first,  the  admixture  of  s 
certain  alloy  in  the  puddling  furnace,  by  which  all  malleable  iron  is  rendered  nrach 
more  fibrous  and  t^ngher  than  common  wrought  iron,  so  much  ao  that  common  or 
merchant  bar  becomes  equal  to  best  bar,  thtis  saving  one  process  to  the  manufncturfr. 
Also  very  ordinary  iron,  which  con  scarcely  be  used  at  all,  ig  made  equal  to  tbe  beat.  Tlte 
'ollowing  abstracts  of  experiments  are  given  in  tJie  Report  of  Commiuioaere  <p  411.' 


AvsragB  of  Ur.  Jean  Hftrtla^'i  ezperlmeDta  at  lirtrpooi  oa  many 

aCTto  of  mallaiblB  iron                  ......  !B-!8 

ATBTBge  of  S.  0.  Orovn  Iroo  from  nnmeroiu  tritls  Rt  Woolwtdi 

Dockyard             -            - !4-*7 

Avenge  of  beit  DnndyTMi  bar         .....  S4-ss 

Averftg*  of  Ur.  Sterling's  but  qottlity          ....  2781 

Do.       another  quality «'70  ■ 

Hie  cost  of  tbe  procea*  is  nlj  a  fair  killings  per  ton.    When  Hr.StirUc^s  toughened 

pig  is  used  in  the  puddling  fomaee  instead  of  eammoD  pig,  and  the  alloy  added,  ar*  "™> 

idTeryu 


IS  prodaced  of  a  very  laperioT  quality,  of  a  Tery  fibrous  nature,  and  moch  Sum  ii 
It-.  .!.__  .!._  :_ ntiooed  afioTe;  this  will  be  found  Tery  adrantapious  in  th«  m 


factore  of  thin  platas  and  sheets. 
« J  ^i^g  admixtoreof  adifierent  alli^  in  the  puddling  funuue^  «ber«^  a  qnantity 


is  joodnosd  qmts  opposite  m  its  duumeter  to  the  iast ;  in^ead  of  beiag  fibroua, 
me*  haid  ana  crysUlline,  approadiitig  to  the  nature  of  steeL  The  averuf 
slrei^^  of  eommoa  loooa  ban,  1  inch  diameter,  is  about  S  inohM  per  foot ;  whersaa  the 
BiTerage  of  Mr.  Stirling's  hardened  iron  is  from  ime-eighth  to  Ihrse-eigbths  of  an  inch 
per  foot.  Thiaahovs  the  great  atiflnesa  obtained  by  this  method.  Hie  erystalliDe 
nature  of  this  descriptiaD  of  bon  causea  it  to  resist  compreseioti,  laminalMiQ,  and  abraoioib 
Thus  Jbr  the  top  portiooa  of  wroogbt  iron  girders,  it  is  wecisely  what  ta  requiied 
to  reust  the  compreaaioa  force,  the  filn-oae  iron  being  used  for  the  bottom  portion,  to 
resist  the  tension.  For  rails  and  tyres  for  wheels  this  sort  of  iron  ia  peculiarly  adapted ; 
the  top  of  the  rails  and  the  oataide  of  the  tyres  beioa  made  with  it,  will  resist  the  wear 
and  tear  aod  lamination  so  uiUTerBally  compluned  or ;  and  rails  nude  of  the  patent  iron 
are  found  to  answer  remarkably  veil.  Thev  have  berat  used  on  the  East  Laocashire, 
Caledoniao,  Edinburgh  and  Qhiagow,  aod  other  ntilwaya,  with  great  snceeas ;  the  extiB 
cost  of  raib  mode  of  this  iron  being  only  from  T<,  6d.  to  lOs.  per  too. 

The  first  of  these  ueproTsmcDts  m  the  matiQ&ctnre  of  melsJIic  sheets  ia  Uie  nse 
of  polished  rolls  to  audi  sbeeta  as  are  either  iuteoded  for  bsing  coated  widi  other  metals, 
or  after  audi  sheets  have  been  so  coated ;  and  this  improTament  ia  more  particularly 
applicable  to  iron  plate  either  coated  or  to  be  coated  witlk  tin,  liiHv  or  other  of  tlie  more 
fuwiile  metals.  Alter  the  plates  or  sbeeta  of  iron  have  been  cleaned  by  jHckliag  or  other- 
wise in  the  UBoal  way,  they  are  to  be  passed  between  poliehed  rollers,  usiia;  snffident 
pressure  to  imoolh  the  surface  without  injuring  the  quality  by  produeing  brittleoesa: 
and  as  iioo  is  of  auch  different  qualities  aa  regaroa  ila  ductility,  both  when  hot  and  cold 
(according  to  the  district  from  whence  the  ore  is  produced,  and  pecoliarities  of  make,) 
no  absolute  rule  respecting  the  amooat  of  (H-essure  can  be  given,  but  a  little  praetioa 
will  enable  a  workman  to  judge,  and  care  is  to  be  taken  that  the  n^a  are  deao.  The 
plates  BO  polishedare  then  to  be  dipped  in  the  usual  manner  into  the  metal  ot  alloy  in- 
tended for  the  coating.  After  the  plates  or  sheets  have  been  coated  with  any  metal  oi 
alloy,  they  are,  where  a  high  degree  of  smoothneia  is  d»siied,  again  posswt  between 
poliahed  rolls,  the  degree  of  pressure  being  carefully  regulated  so  as  to  Bvoid  prodndng 
orittlenesa.  It  ia  not  essential  that  the  sheets  of  metid  ehould  bo  passed  between  the 
smooth  rolls  before  coating,  but  it  is  preferred  that  such  should  be  tbe  oaaa. 

laoN  Oaet,  Ehamellko.    The  Great  Exhibition  contained  the  following  examples. 

Modsl  of  an  enameUed  Unk  or  dstem  oompoeed  of  cast  iron  pUtee,  ssrewed  together 
with  gutta  percha  Joint. 

llMlel  of  enamelled  water  or  gas  pipes  and  watercloset  pan,  with  tnp  pipe ;  dry 
tnmgh,  poultry  trongb,  and  spittoon. 

"me  applicotioD  of  enamel  (or  the  protection  of  water  eiitero  pipes,  Aci  from  ozidar 
tkm  and  for  tiie  lining  of  cooking  utensils  ia  of  compantiTely  reoent  dote.  Tbe  various 
materials  of  which  the  coating  is  composed  (siiei  l>eing  the  prindpol)  ore  reduoed  to  a 
fluid  stale ;  the  artide  to  be  coated  is  dipped  in  Uie  mose ;  a  portion  of  the  fluid 
adheres ;  it  is  then  subjected  to  tbe  heat  of  a  muiSa,  and  the  whole  becomes  vitrified  or 
reduced  into  aglossy  covering,  affording  an  excellent  defence  against  oxidatioo,  and  a 
substitute  for  the  protection  afforded  by  tinning. 

Iron,  Zineihu  or.    See  Zmxnia. 

IROK  ORES  (Analtftit  of,  bt/  Siehromate  of  Potaik).  A  convenient  quantity  of 
the  specimen  is  reduced  to  coarse  powder,  snd  one-half  at  least  of  this  still  further  pnl- 
verized.  until  it  is  no  longer  gritty  between  the  fingers.  Tlie  test  solution  of  bicbro- 
mate  of  potash  is  gsxt  prepared.  44-4  gr.  of  the  salt  in  fins  powder  are  weighed  od^ 
and  put  into  an  alkalimeter  (graduated  into  100  divisions),  and  tepid  distilled  watei 
afterwarda  poured  in  uatil  the  instrument  ia  filled  to  0.  The  palm  ol  the  hand  is  then 
securely  placed  on  the  top,  and  the  contents  agitated  by  repeatedly  inrertinct  Qua  W 


r«p«ttt«dci 
iafiulaa 


iiu  raos  (Htsa 

•trnmrat  utli]  Uw  Mdt  i*  diMolvwI,  and  On  nlntica  icBderad  of  imiftnn  denri^ 
througboDt.  It  fa  obriODi  tbtt  *tcb  ditldoD  Ot  tha  KduUm  tbna  iirapared  eoataiiu 
0-414  gr.  of  bidviwata,  vU(fc  Mnaipaoda  to  i  %  gim  ef  mHalUe  £«a.  The  UdiKb 
'  naU  oj  potuh  Died  in  thi*  ptoMM  mmt  of  eoona  ba  pntduMed  par«,  m  nuule  m  br 
-dcr7>taUiati«,tBdIlikNiUb«tlK>Ni^)4rAiMll9'b^iWb«M«l  to  lodpient 

r  tDtradac«d  into  %  Floreiwe  fluk,  irith 
^  .  «d  i  u  ooMB  «f  dktilled  V  ~ 

U  oaotHnulf  appliad,  and  the  mixture  oocaiioiwllj  ngitatad,  nnCil  tba  t 
eatusd  hy  tbe  eecape  of  the  earbonic  add  ceuea ;  the  heat  i*  then  ioercMod  and  the 
mlitare  made  to  bml,  wid  kept  at  moderate  ebollitlon  br  ten  miaate*  or  a  qnartcr  ot 
an  boor.  Dncliif;  then  vpentioiit  it  will  be  adriiable  to  incline  tbe  flask,  in  order  to 
at<nd  tha  prgjactiod  and  eoiaeqnent  hue  of  aor  portion  of  the  liqnii)  br  apirtiiig. 
About  eoc  of  water  are  next  addeil,  and  mixed  vith  the  emtenta  of  die  Sasl^  and  tbe 
wbolertpidljtniMliRred  toaoeTMoratiag  baain.  Tbe  AadE ii riiMed MTsral timnwith 
water  tb  remm  ^  adharfaij!  aolatkn. 

SereralimaUpMtieaiofa-TeakwlaUoaofpaTeredpniMiate  of  potadi  (containiifi 
1  p«rt«f  tbeealt  ta40of  water)are  now  dropped  npoa  a  vhile  porteUio  ■lab.vhicfa  m 
wcrwriently  plaeed  fcr  taatiiie  the  tolntkm  in  the  baun  durfas  the  twii  opention. 

ttka  prapued  aidntlon  Of  bMhTomate  of  potaih  in  tha  dalimetv  ia  Iben  added  rerr 
eantiotwl/  to  the  eolntlim  of  iron,  whidi  moat  be  repeatedlf  atirred,  and  as  eooa  •>  it 
aaomei  a  dark  peemih  •bade,  Italiaald  be  oeeaaiooallr  teetad  vith  lb«  red  pnisaiateof 
potaah.  niii  maj  ba  eaitlj  dooa  bj  taking  oat  a  imul  qnantitv  on  tba  end  of  a  giaaa 
rod,  and  mixing  it  with  a  drop  of  the  aolotion  on  the  poroelain  alah  Vlieo  it  U  noticed 
that  the  la«t  drop  oomminiicateB  a  diitinct  red  tioge.  the  operation  la  terminated  The 
alkatiineter  1«  allMred  to  drain  Ibr  a  few  mibDtaa,  and  the  number  of  diTisions  of  the  tert 
Bqnor  ooaanmad  read  off  TUs  nnmber  multiplied  bj  S  giT^a  the  amount  of  iroo  per 
MM.  In  thaapeilimen  of  iroDstona,  aunming  that,  aa  directed,  100  gra.  have  been  need 
fcr  the  espenmcoi    The  w      ..  ...r  _ 


titrof  protoxida  I*  ofavioM. 
When  blatk-bant 


«  oeoeMai;  ealeulatim  Itar  aieertaiiiiog  tbe  o 


i*  the  eafajeot  of  analjiia.or  when  tha  ore  afloida  indica- 
■onabiritt  Bppeaianoe,  or  dMng  the  treatment  with  hfdmeUono  add,  that  it  con- 
tain* an  BBpreeiaUe  qtttntiW  of  catbonaeeoiu  matter,  then  the  hjdrodilOTie  add  aoln- 

.  tionmnatbe  filtered  before  beinr  tranefcrred  to  tbe  liasln,  and  the  filter,  with  tbe  in- 
■olnUe  innvdienti,  moat  lie  wawed  in  the  nenal  waj  with  warn  diitillsd  water,  slightly 

^  addulated  with  hydrochloric  add,  nntil  the  filtrate  ceaaee  to  give  a  blue  colour  wi£  red 
pnuaiate  of  potaah.  In  those  csaea,  aleo,  wtiera  the  preeence  of  iron  pjrttee  in  tlM 
vonatona  i*  anapeoted,  it  will  be  oeoeaeary  to  remore  the  inaolnble  matter  by  filtering 
befcreiungthandironateatrfntioti:  bnt  with  irooatonea  in  wliidi  tba  inaolnble  isgredi- 
•Dta  an  merelr  ela^  and  riUea,  filtration  ia  not  eaaentiaL 

Nowlt  it  eitdent  thai  tiM  SJregoinr  proceaa,  ao  flir  aa  1  have  deeeribed  it,  aerrea  fbr 
the  detemUaation  of  that  portico  of  inn  only  wfucfa  exiata  in  the  ore  in  Uie  atate  of 
protoxide.  Bat  manj-  apeeimeDi  ottiw  common  ironatone  of  tliia  conntrr  contaia  ap- 
preciable qnantitie*  w  peroxide  of  iron,  whidi,  being  unacted  upon  by  tbe  bidu-onu.le  of 
potaah,  would  escape  eatimatim  bj  the  present  method.  Br  an  addtlionai  and  easy 
operatiDO,  tKiwerer,  the  aJBomK  of  metallic  iron  in  this  in^rtxlient  ma^  be  likewiee  de- 
termioed.  It  is  oolj  neeeHarj  to  reduce  it  to  the  nunimnm  state  of  oxidatian,  and  then 
to  add  the  bidiromate,  aa  prerionsly  directed. 

Ilie  Ijeat  atkd  moat  eonveDient  agent  for  efibcting  the  rednetion  of  tbe  peraahi  of  iron, 
ia  Bolphite  of  soda.  Tht  only  precaution  to  be  obaerred  ia  to  ose  it  in  sufficient 
quaotitT.  and  at  the  (ame  time  to  take  care  that  tha  iron  solution  contains  excess  ot 
acid.  Wlm  tbe  reduetloa  ii  complete,  a  few  minute/  ebullition  solVceB  to  dscompoee 
Uie  exoeaaof  snlphitaefeoda,  and  effeetoallT  to  expel  erer;  trace  of  suljADrtma  add. 
In  order  to  teat  the  otaetneas  of  thia  mode  of  estimating  tlie  iim  in  the  peroxide,  I 


etneasofthla  mode  of  estimating  tlie  iim  in  the  peroxide 
with  peroxide  prepared  from  known  quantitiee  of  pore  ii 
thoroi^lT'  wasbsd,  ditsolved  in  hydrochloric  add,  redni 


made  eereral  ezperiuMta  w._._  ^ ,..     _  ^ .        , 

wire;  The  peroxide  waa  thoroi^lT'  wasbsd,  ditsolved  in  hydrochloric  add,  rednoed 
with  sal[Ail«  t^soda,  and  after  complete  ezp^aion  of  the  exceea  of  sulphnroDa  add,  tbe 
•olotion  was  diluted  with  water  and  treated  with  bidiromate  of  potash.  I  select  three 
of  the  expe  * 


Bxp.  L      10  grab  of  iron  consumed    B'S7  of  Udutxnat* 
Exp.  II    18  do.        do.  16-94  do. 

Exp.  IIL   SC  do.        do.  sa-IS  do. 

He  meaner  all  m^ experiments  on  this pdnt gives  theratioof  lOOof  iron  to  SS-laf 
bidiromatti,  which  ia  in  close  accordance  with  the  former  reaolta. 

WhanoTBT,  therefore,  the  <we  of  iron  contains  peroxide.  It  will  be  necesnrj  to  add 
snlphite  of  soda  to  tbe  hjdrochlorie  add  aolntion  beftn-e  the  addition  of  tbe  test  Eqnw 
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r.    Tbe  tol-pluts  ihoold  be  diMtdved  fai  diaUUed  <r«ter,  and  added 


._ -  B  portiona,  Dntil  a  drop  of  the  liqnor  giTss 

J B  pink  oolonr  iritl]  tal^io-cytuude  of  potauhim,  irtueh  indicate*  that  the 

ledDOtiai  of  the  penalt  of  iron  ia  safficieotly  perfect.  The  liquid  ia  now  heated  tUl  tbt 
odour  of  ralplniKia*  acid  u  do  longer  perceptible  11i«m  operatiaiu  ihonld  he  per- 
fcrmed  wlula  the  lolation  ia  in  the  tiiot,  and  before  it  ia  filtered  or  tranaferred  to  tike 

I  will  ben  mantki^  fiw  tbe  gnidanee  of  thoae  who  maj  not  be  fiill^  aware  of  the 
Naotion*  of  tbe  ozidea  of  iton,  that  tlia  eziatence  </  an  appredaUe  quantity  of  peroxide 
b  the  iroDBtone  maj  be  readily  diacovared  b^  dEaaoIvins  (aa  direoted  in  tlie  proceea)  30 
or  40  gra.  of  tiie  ore  in  brdroddorie  add,  dilating  wi£  about  8  oc  of  water,  Sitering 
and  teeting  a  portian  of  the  aolulion  with  nilpho-ayaDide  of  pataaainm.  If  a  decided 
thrli  blood-red  ooloor  ia  produced,  tbe  qnantit;  of  pefoide  in  the  itoae  must  be  detet' 
Biined ;  bat  if  the  oolonr  u  mly  ligbt  red  or  loee  pinl^  the  proportiai  ia  exceedingly 
■nail,  and  for  practical  porpoaea  not  worth  eatimatuig.    Of  eooiae,  when  tbe  ipedmen 

pieaence  of 

determined. 

In  eoedoaioo,  I  moat  not  omit  to  notice  one  tr  two  draunataneea  whidi  appear  at 
firat  to  militate  againit  tbe  accuracy  of  thia  prooeaa.  It  may  lie  qaeatioued  whether 
aolntiona  of  tbe  protoaalta  of  iron  iki  not  abeorb  oxygen  «o  rapidly  from  the  air  sa  to  in- 
fluence the  remit*  obtained  by  tbia  method.  Margueiite  baa  abown,  and  mr  own  ob- 
•erratiotu  cuapletely  coafinn  hi»  atatemeot,  that  }»o(oaalta'of  iron,  in  an  aod  tolation, 
become  pttoxydiied  very  alowly ;  and,  in  a  particular  axparimuit,  1  found  that  coulnct 
with  the  air  during  aeveral  hoiui  eanaed  no  dimiuuCion  in  the  qoantity  of  bichromate 
of  potadi  required.  J4  the  proceaa  may  be  completed  in  a  few  minulaa,  it  ia  eertaiu 
that  no  ioaoenraey  con  ariae  from  thia  cauae. 

It  ia  alao  important  to  inqnire  wlielher  tbe  chromic  acid  b  the  chromatea  of  potaah 
may  not  be  partially  deoxydiEed  by  hydrochloric  acid  alone  without  the  preaence  of  a 
protoaalt  of  •aaa.  Sodi  a  reaction  would  obviouslr  give  riae  to  a  aerioua  errat.  It  ia 
well  known  that  ooncenlrated  hydroehloTic  acid  rapidly  decompoaea  the  diromio  amd  of 
ttie  chromatea  wlien  aided  by  tbe  a|iplicatioD  of  heat  But  I  liBva  aatiafied  myaelt  1^ 
numeroua  experimeota,  tiiat  thia  acid  eierla  very  little  appreciable  action  npon  dilate 
•oluticna  of  tbe  cbromatea  of  potaab,  either  cold  or  warm,  and  that  tbe  ai3tioa  ia  only 
partial  even  after  continued  ebuUition ;  ao  that  tbe  praaent  medKtd  ia  ftee  ftaa^  inacca- 
taCT  on  thii  account. — Dr.  Pttnm. 

Brotuing  of  pciiiM  trim. — The  barrels  of  fowling-pieoea  and  rifle*  are  occaaionally 
br<xized  and  Tamisbed,  to  relieve  the  eye  of  the  aportaman  from  the  glare  of  a  poliahed 
metal,  and  to  protect  the  surface  frum  matins,  ^e  liqaid  need  for  browning  tbe  barrel* 
iamade  by  mixing  nitric  acid  of  specific  gravity  1,2,  with  it*  own  w^ht  of  apirit  of  nitrio 
ether,  of  alcobol,  aod  tiocture  of  muriate  of  iron ;  aod  addii^  to  that  mixture  a  quantity 
of  aalphate  of  copper  equal  in  weight  to  the  nitric  acid  amfetbereOuB  spirit  taken  tof[0- 
tber.  The  lulphate  must  be  diaaolved  in  water  before  being  added ;  and  the  whnJe  bemg 
diluted  with  about  10  times  its  weight  of  water,  ia  to  be  bottled  up  for  uae.  This  liquid 
mnatbe  applied  by  friction  with  a  rag  to  the  clear  barrel,  which  mnat  then  be  rubbed 
with  a  hard  brush  ;  procesie*  to  be  alternated  two  or  three  times.  Tbe  barrel  diould  be 
afterward*  dipped  in  boilmg  water,  rendered  feebly  alkaline  with  carbonate  of  potaah  or 
Boda,  well  dried,  bumished,  and  heated  alightlj  for  receiving  several  coats  of  tin-amith'a 
lacquer,  cooaieting  of  a  solution  of  shellac  in  ^cohol,  coloured  with  dragon'a  blood. 

^LtfOLASS,  err  Tkb  glue,  called  in  t^tin  ichth;/oadla,  la  a  whitish,  dry,  tough,  aaml- 
traniparent  substance,  twisted  into  diifereat  shapes,  often  in  the  form  of  a  ^re,  and 
cooustiag  of  membmneg  rolled  li^elher.  Qood  isuDglaaa  is  oncbangeahle  in  tbe  air,  baa 
a  leathery  aspect,  aod  a  mawkiah  taile,  nearly  inaipid ;  when  steeped  in  cold  water  it 
Bwella,  Bofteua,  and  separates  in  membraooua  lamioiB.  At  the  boinng  heat  it  dltiolve* 
fn  water,  and  the  aolutioo,  on  cooling,  form*  a  white  jelly,  which  is  aemi-iranspareot, 
soluble  in  weak  acids,  but  is  predpilated  from  them  by  alkalia.  It  is  gelatine  nearly 
pure  ;  and  if  not  brittle,  like  other  glue,  thia  dependa  on  its  fibrous  and  elastio  textore. 
The  whitest  and  finest  is  preferred  in  commerce^  Innglais  ia  prepared  from  the  air- 
bladdera  of  stargeona,  and  especially  the  great  aturgeoD,  (he  aeeipfiucr  htuo  ;  whidi  ia 
fished  on  tbe  ahorea  of  tbe  Caspian  Sea,  and  in  the  rivoa  flowing  into  it,  for  the  sake 
chiefly  of  its  awim  bladder. 

Tie  preparation*  of  i^nglast  in  thia  port  of  Rnasia,  and  particularly  at  Aatracan, 
coDsiit*  in  *teei>ing  these  bladden  m  water,  removing  carefully  their  external  coat,  and 
the  blood  whicn  often  covers  them,  putting  them  into  a  hempen  bag,  squeeaiug  them, 
eoftening  them  between  the  liantb,  and  twiating  tbem  mto  amall  c^lindera,  which  are 
ftfterwu^la  bent  into  the  abaps  of  a  lyre.  They  are  ready  for  the  market  Immediately 
after  being  dried  in  tbe  sun,  and  whitened  wiUi  the  fiimea  of  horning  sulphor. 
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In  loiDe  distriett  of  Holdayi*,  uiotlieT  ^aoMn  Is  followed.  Die  ildn, 
Ihr  inteslines,  and  the  nrim  bladder  of  the  Btni^eon  are  ent  ia  anall  pieces,  iteeped  ix 
told  water,  and  theo  gently  boiled.  Tbe  jelly  that  obiained  it  spread  in  thin  biyeis  to 
dar.  when  it  usomes  the  appeaiance  oT  parehmeat.  Tbis  being  toflened  in  a  Ihlle  water, 
then  ndled  into  cylinden,  oi  extended  into  plate*,  eon;*  lutes  an  inTerior  artiele. 

The  twim  bladder  tf  the  cod  and  maoT  other  flihes  alM  AirnMies  a  ipeciea  of  »»• 
ghtf,  bat  it  is  much  more  membranon*,  and  less  sduUe,  than  that  of  the  ctaTgean. 

This  rropertieiof  isiiutlas*  are  the  Mine  at  thoee  of  gelatioe  or  pare  gtaeg  and  itsnaes 
ue  very  onmenrag.  Ii  i»  employed  in  eonsideiable  qnntitiea  to  eluify  ale,  wine,  Itqneni^ 
aud  coffee.  As  an  article  of  food  to  the  luinrioos  in  the  invpualiDn  of  cream*  and  jet 
lies,  il  is  in  great  reqnest.  Four  paitt  of  U  convert  100  of  water  into  a  tremnloos  jdly, 
which  i»  employed  to  enrich  many  sonp*  and  sauces.  It  is  oted  along  with  gum  as  • 
dressing  to  gire  lustre  to  ribands  and  other  silk  articles.  The  makeis  of  arttfldal  pearis 
employ  it  to  fix  the  iitnet  d'Oritai  on  the  glass  globules  which  fonn  thcM  pearis,  and 
the  Tnriii  set  their  predons  stones  or  jewellery  by  means  of  iiinflBSi  dissolved  in  alco- 
hol along  with  gum  ammoniac  i  a  combination  which  it  also  employed  in  this  conntry  ta 
join  broken  pieces  of  China  and  glass,  under  the  nsme  of  diamond  cement.  llkBt  setting 
pretenres  its  transparency  nfler  ii  Bolidifies,  if  ii  be  well  mnde. 

It  is  by  coTcrin;  talf^ty  or  thin  silk  wilh  a  coat  of  isingjaja  that  eoutt  platter  it  nwde. 
A  Bolntioo  of  isinglnst  colored  with  carmine  forms  an  excellent  injection  UquOT  to  the 
anatomist.  M.  Kochen  has  made  another  pretty  application  of  isinglsss.  He  plunges 
into  a  limpid  solution  of  it,  made  by  means  of  a  water  balh,  sheets  of  wire  ganie  set  in 
window  or  lamp  numes,  which,  when  cold,  have  the  appearance  of  glass,  and  answer  in- 
stead pt  il  for  shades  and  other  purposes.  If  one  dip  be  not  sufficient  to  nrnke  a  propei 
transparent  plate  of  jsinslass,  several  may  be  given  in  succctsion,  allowing  each  Aim  to 
harden  in  the  interval  between  the  dipt.  The  outer  surhce  thoold  be  varnished  to  pro- 
tect it  from  damp  air.  These  panes  of  gelatine  are  Dowgeaendly  used  for  lamps  instead 
at  horn,  in  the  maritime  arsenals  of  France. 

Isinglass  imported  for  home  eonsamptioB,  aiul  datiet  paid,  in 

1835.  1836.  1839.  183& 

l,S14ewta.      |      1,735  cwta.    |     ^<U9a         |       £4,1SS 

ISLAM)  ^0S3  {Lidim  iTItlande,  Fr. ;  FItdUt  hi.,  Germ.)  is  a  lichen,  the  Cttrttrim 
UandiiM,  which  contains  a  substance  soluble  in  hoi  water,  but  forming  a  jelly  when  it 
cools,  styled  luhenint  by  M.  Gnerin.  Lichenine  hu  a  yellowish  tint  in  the  diy  stale,  is 
traoiparent  in  thin  plates,  insipid,  inodorous,  and  difficult  to  pulverize.  Cold  water  make* 
U  swell,  but  does  not  disMiIve  il.  It  is  precipitated  in  while  docks  by  alcohol  and  ether. 
Iodine  tinges  it  of  a  brown i;h.(;reen.  Sulphuric  acid  converts  it  into  sugarj  and  the 
nitric  into  oxalic  add.  Lichenine  is  prepared  by  extracting  first  of  all  from  the  plant  a 
bitter  coloring  matter,  by  digesting  1  pound  of  it  in  t6  ponndt  of  cold  water,  containing 
I  ounce  of  pearlnth  i  then  draining  the  lichen,  ediilcomling  with  cold  water,  and  bdling 
it  in  9  pounds  of  boiling  wnler  till  3  pounds  be  evaporated.  The  jelly  whieli  forms,  upon 
cooling  the  filtered  solution,  is  dark  colored,  but,  being  dried  and  redissolred  m  hot  water. 
it  t>econies  clear  and  colorless.  Lichenine  coatists  m  39-33  carbon,  T'24  hydrogen,  and 
S5-43  oxygen.  With  potash,  lime,  oiyde  of  lead,  and  tincture  of  g^s,  the  habitudes  of 
lichenine  and  starch  are  the  same.  The  mucilage  of  island  moss  is  preferred  in  Ger. 
many  to  conunon  paste  for  dressing  the  warp  of  webs  in  the  loom,  because  it  remains 
mix,  fVom  its  hygrometric  quality.  It  is  also  mixed  with  the  pnlp  fw  sixins  paper  in 
the  vat. 

irORT  (.Ivoirt,  Fr.  t  £{fMtte,  Geitn.)  U  Die  ostcoiis  matter  of  the  tasks  and 
teeth  of  the  elephant,  Uie  hippopotamus,  or  morse,  wild  boai,  several  spedes  ot  ptkooa^ 
at  well  at  the  hom  or  tooth  of  the  narwhal.  Ivory  is  a  white,  fine-grained,  dense  tul>> 
stance,  of  cousidoable  elasticity,  in  thin  plates,  and  more  transparent  than  paper  of  equal 
Ihieknest.  The  outside  of  the  tuslc  is  covered  bj  the  cortical  part,  which  is  softer  and 
lets  compact  than  the  interior  substance,  with  the  exceptioo  of  Uie  brown  ptota  that 
sometimes  lines  the  interior  cavity.  The  hardest,  toughest,  whitest,  and  most  trBosIneent 
ivory,  hat  the  preference  in  the  market ;  and  the  tusks  of  the  sea-horse  ore  considered 
to  aflord  the  best.  In  these,  ■  rough  glassy  enamel  covers  the  cortical  port,  of  taA 
banlness,  as  to  strike  sparks  with  steel.  The  horn  of  the  narwhal  is  sometimes  tea  feet 
long,  and  consists  of  an  ivory  of  the  finest  description,  as  hard  as  that  of  the  elephant, 
and  Busceptihle  of  a  belter  palish  j  but  il  ia  not  in  general  ao  much  esteemed  at  tha 
latter. 

Ivory  hat  the  some  conttituents  as  tbe  teeth  c£  animalt;  three  fottiths  being  pho^hal^ 
with  a  little  carbonate  of  lime ;  one  fourth  cartilage.    See  Bones. 

It  is  extensively  employed  by  miaialure  painters  for  their  tablets)  by  tnmers,  ia 
malcing  numberless  useful  and  ornamental  objects  j  by  cutlers,  fbr  the  handJes  of  IcniTia 
nd  Ibrks ;  by  comb-tttokers ;  as  also  by  philosophical  instrument  makers,  for  coostiucting 
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itt  aca1e«  of  [hei'momGlers,  he.  Thr  ivory  of  the  lea-horse  ia  preferred  bf  cienUits  te 
nokii^  artificial  teeilii  thai  of  Uic  Kast  India  elephanl  ie  better  than  of  the  ATdcan. 
When  it  shows  cracks  or  fissures  in  its  substance,  and  vihea  a  splinter  tuoken  olT  has  a 
dull  aspect,  it  is  lecboaed  of  inferior  value.  Ivory  is  distinguishable  Irom  bone  by  its 
peculiar  semi-lransparent  rhombohedial  uel-work,  which  may  be  reaililf  >een  in  slips  of 
iTorr  cut  traosTGrseif. 

Jvorj  is  very  apt  to  talie  a  yellow-brown  tint  by  exposure  to  air.  It  may  be  whiletted 
or  bleaclied,bTniblHni;  it  Snl  with  pounded  pumice-stane  and  water,  then  placing  it  moist 
noder  a  glass  shade  luted  to  the  sole  at  the  bottom,  and  eiposiog  it  to  sunshine.  The 
stinbeams  without  the  shade  wanld  be  apt  to  occasion  fissure*  in  the  ivory  The  ntoisl 
rabUng  and  exposnre  may  be  repeatod  several  times. 

For  etching  irory,  a  ground  made  by  the  fallowing  recipe  is  to  be  applied  tu  the  polish- 
ed surface : — Take  of  pure  white  wax,  and  traaspor^t  tears  of  mastic,  each  one  ounce  | 
asphalt,  half  an  ounce.  The  mastic  and  asphalt  hating  been  separately  reduced  to  fine 
powder,  and  the  wax  being  melted  in  an  earthenware  vessel  over  the  fire,  the  mastic  i> 
to  be  Srst  slowly  strewed  in  and  dissolved  by  stirring  ;  and  then  the  asphalt  in  likp  mnn- 
ner.  This  compound  is  to  be  ponred  out  into  lukewarm  water,  well  kneaded,  as  it  cools, 
by  the  hand,  into  rolls  or  bolls  nbont  one  inch  in  diameter.  These  should  be  kept  wrap- 
red  roand  with  taffeCy.  If  white  rosin  t>e  substituted  for  the  mastic,  a  cheaper  composition 
will  be  obtained,  which  answers  nearly  as  well ;  2  oz.  asphalt,  t  oz.  rosin,  }  oz.  while 
wax,  beini;  good  propoitions.  Callot's  etching  ground  for  copper  plates,  is  nude  by  dis* 
(Diving  with  heat  4  oz.  of  mastic  in  4  oi,  of  very  fine  linseed  oil ;  filtering  the  vamish 
through  a  rag,  and  bottling  it  tbr  use. 

Either  of  the  two  first  grounds  being  applied  to  the  ivory,  the  figared  design  is 
to  be  traced  through  it  in  the  usaal  way,  a  ledi;e  of  wax  is  to  be  applied,  and  the 
snrface  is  to  be  then  covered  with  strong  sulphuric  acid.  The  effect  comes  belter  ont 
with  the  aid  of  a  little  heal  i  and  by  replacing  the  acid,  as  it  becomes  dilute  by  absorp- 
tion of  moisture,  with  eoneentiated  oil  <^  vitriot.  Simple  wax  may  be  employed  instead 
of  the  copperplate  en^ver's  ground ;  and  strong  lanriatic  acid  instead  of  sulphuric.  If 
an  acid  solution  of  silver  or  gold  be  used  for  etelung,  the  desucn  will  become  purple  oi 
black,  on  exposure  to  sanshine.  The  wax  may  be  washed  away  with  oil  of  turpentine. 
Aeid  nitrate  of  silver  aflords  the  easiest  means  of  tracing  permaneot  black  lines  upim 

Ivory  may  be  dyed  by  osing  the  following  preseriplions  i — 

1.  Black  dyt.—IT  the  ivory  be  laid  fur  several  honrs  in  a  dQute  solution  of  neutral 
nitiate  of  pore  silver,  with  access  of  light,  it  wiil  assume  a  black  color,  having  a  slightly 
freen  cast.  A  still  finer  and  deeper  black  may  be  obtained  by  boiling  the  ivory  for  some 
time  in  a  strslned^ecoction  of  logwood,  and  then  sleeping  it  in  a  solatkni  of  red  sulphate 
(X  rea  acetate  of  iron. 

2.  Bbu  d^. — When  ivory  is  kept  immersed  for  a  longer  or  shorter  time  in  a  dilute  solik 
tion  of  sulphate  of  indigo  (partly  saturated  with  potash),  it  assumes  a  blue  tint  of  greater 
or  less  intensity. 

3.  Qntn  dye. — This  is  given  l>y  dipping  blued  ivory  for  ■  little  while  in  solution  of 
nitro-mnriate  of  tin,  and  then  in  a  hot  decoction  of  fustic. 

4.  Teltoa  dye  is  given  by  impregnating  the  ivoiy  first  with  the  above  tin  mordant,  and 
then  digesting  it  with  heat  in  a  strained  decoction  of  fustic.  The  color  passes  mto 
orange,  if  some  Brazil  wood  has  been  mixed  with  the  fbstic  A  very  flne  anehan9;eaUe 
yellow  may  be  communicated  to  ivory  by  steeping  it  18  or  24  hours  in  a  strong  solution 
of  the  neutral  chromate  of  potash,  and  then  planging  it  for  some  time  in  a  briling  hot 
aolntioa  of  acetate  of  lead. 

5.  Rtd  Jgt — may  be  given  bj  imbnin?  the  ivcry  first  with  the  tm  mordanl,  then 
plunging  it  in  a  bath  of  brasil  wood,  cochiueal.  or  a  mixture  of  the  two.  Lac-dye  may 
be  .used  with  still  more  advantage,  to  produce  a  scarlet  tint.  If  the  scarlet  ivory  M 
plunged  for  a  little  in  a  solution  o?  potash,  it  will  became  cherry  red. 

S.  Piolel  dye — is  given  in  (he  logwood  batb,  to  ivory  previously  mordanted  for  a 
short  time  with  sututiiin  of  tio.  When  the  bath  becomes  exhausted,  it  imparts  a  lilac 
hue.  Viuiet  ivory  is  changed  (o  purple-red  by  steeping  it  a  litUe  while  lo  water  con- 
taining a  few  drops  of  nilro-murialic  acid. 

With  regard  to  dyeing  ivory,  it  may  in  general  be  observed,  that  the  colours  penetrate 
bettor  before  the  surface  is  polished  than  afervsTds.  Should  any  dork  spots  appear, 
they  may  be  cleared  up  by  rubbing  them  with  chalk ;  after  which  the  ivory  should  be 
dyed  once  more  to  produce  perfect  uniformity  of  shade.  On  taking  it  out  oi  the  boiling 
hot  dye  bath,  it  ougbt  to  t>e  immediately  plunged  into  cold  water,  to  prevent  the  chooea 
of  fissures  being  caused  by  the  heat 

If  the  borings  and  chips  of  the  irraj-tarDer,  eailad  ivory  dust,  be  boiled  in  watw, 
a  kind  of  fine  sue  is  obtained. 
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nil  IVUKY  BLACK. 

Ha  imporUdon  of  eU^unti'  tretb  unotiati  to  abont  SOOO  cwt«.  par  aaDam. 

Ivory  niiub  jUxible.  Ivorj  irticlM  m>j  b«  made  flexible  and  •eroi-tranaparent,  hf 
immeraiog  them  in  a  eolntion  of  pure  phdsplioric  acid  of  ap.  gr.  I.ISO,  and  learing  them 
there  (ill  the*  ^o*^  thnir  opacitj;  Chej  are  then  to  be  taken  out.  washed  with  water, 
and  dried  vith  a  lofl  cloth  -,  it  thus  becomu  aa  flexible  as  leather.  It  hsrdciu  oa 
eipoeure  to  drj  nir,  but  reinmei  its  pliaiurr  vhen  imiBeiBed  in  hot  water.  Heda  of 
children's  ancking  bottles  are  thus  made. 

lYORT  BLACK  ItToir  titoiri.  Ft.  ;  foM*  mm  Sfintfut,  Oerm.)  is  prepared 
fton   ivory   dust,  by  wldnaiton  in   the  very  lame  vaj  a«  is  deaoibed   uDder  Boxt 

Tlie  calcined  matter  being  gronnd  and  levigated  oa  a  porphjrj  slab  aflbrda  >  beau- 
tiful velvety  t^tck,  maoh  naed  in  oo[^>er[^te  printing.  Ivoiy  black  maj  be  prepared 
upon  the  small  seal*  by  a  v«U  isolated  ignitioo  of  the  ivory  duit  in  a   oovered 
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